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EDITORIAL https://doi.org/10.1590/1806-9282.20230735

A point of view on hereditary thrombophilia and low-molecular-
weight heparin incorporating the management in pregnancy and 
involving thyroidology
Stefan Dugalić1 , Jovana Todorović2 , Maja Macura1 , Svetlana Vrzić Petronijević1 ,  
Milos Petronijević1 , Miroslava Gojnić1 , Demet Sengul3* , Ilker Sengul4,5 , Anton Pelikán6,7 , 
Eduardo Carvalho de Arruda Veiga8

INTRODUCTION
Ab initio, the association of hereditary thrombophilia with adverse 
pregnancy outcomes still remains to be comprehensively under-
stood. Consequently, the demand for screening for hereditary 
thrombophilia, the introduction of the treatment, the timing 
of its introduction, and the exact indications are still a matter of 
debate in most of the clinical studies1. Moreover, therapy options 
for patients with proven hereditary thrombophilia are also a point 
of discussion. Most physicians use low-molecular-weight hepa-
rin (LMWH), but conflicting outcomes remain on whether it 
improves pregnancy outcomes, hospitalization rates, and quality of 
life. The resistance index of the uterine artery (RiAu) is a qualified 
predictor of placental function and vascularization patterns and is 
therefore involved in pregnancy termination or therapy protocols.

POINT OF VIEW
The first issue that is commonly raised denotes the screening 
guidelines. Currently, the screening is recommended for pregnant 
women with a positive history of venous thromboembolism and/
or for those having a first-degree relative with a history of high-risk 
hereditary thrombophilia1. There is no screening recommendation 
for women with a history of fetal loss or adverse pregnancy out-
comes. However, studies on the use of anticoagulant therapy, per 
se, among women with hereditary thrombophilia have focused on 
the prevention of placenta-mediated adverse pregnancy outcomes. 

In several studies, published by authors from our center, hereditary 
thrombophilia was indeed responsible for poor placentation and 
poor adverse pregnancy outcomes (APO). We have demonstrated 
that LMWH therapy was negatively associated with RiAu between 
the 36th and 38th gestational weeks (gw), recently published in 
Revista da Associação Médica Brasileira, Volume 69. Moreover, 
younger gestational age at delivery, higher D-dimer values, and 
higher RiAu values were associated with APO, and the LMWH 
therapy indirectly affected APO via RiAu between the 36th and 
38th gw which leads us to believe that previous APO should also 
be included in the decision-making process for LMWH ther-
apy introduction2-4. In addition, the data for that study had been 
obtained from the hospital’s digital database, including comor-
bid conditions such as thyroid dysfunction. The thyroid hor-
mones such as L-thyroxine (3,5,3’,5’-tetraiodothyronine, T4), and 
L-triiodothyronine (3,5,3’-triiodothyronine, T3) are known to be 
effective in reproductive functions in humans and animals by reg-
ulating the ovarian, uterine, and placental tissues and metabolism 
in thyroidology2-7. Nevertheless, in our previous study, the women 
with APO in their current pregnancy did not reveal significance 
compared to the ones without APO in their current pregnancy 
in terms of thyroid dysfunction2-5.

In addition, our previous study3 has proven the requirement 
for thrombophilia screening when poor vascularization patterns 
are observed to minimize APO. On the contrary, a recent cohort 
study and systematic review of the literature8 has proven similar 

1University Clinical Center of Serbia, Clinic for Gynecology and Obstetrics – Belgrade, Serbia.
2University of Belgrade, Faculty of Medicine, Institute of Social Medicine – Belgrade, Serbia.
3Giresun University, Faculty of Medicine, Department of Pathology – Giresun, Turkey.
4Giresun University, Faculty of Medicine, Division of Endocrine Surgery – Giresun, Turkey.
5Giresun University, Faculty of Medicine, Department of General Surgery – Giresun, Turkey.
6University of Ostrava, Faculty of Medicine, Department of General Surgery – Ostrava, Czech Republic.
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Low-molecular-weight heparin vs. hereditary thrombophilia in pregnants in thyroidology

in the setting of recurrent miscarriage without possessing need 
for thrombophilia screening. Considering this, we believe that 
thrombophilia screening should be performed when the patients 
report adverse late pregnancy outcomes in previous pregnancies 
and recurrent miscarriage as it can be a consequence of poor early 
placentation. Our viewpoint is that even though there might not 
be any difference between thrombophilia prevalence between the 
population of women with regular pregnancy and those with 
recurrent miscarriage or late APO, the latter might benefit from 
LMWH introduction and therapy. Specifically, early introduction 
of the anticoagulant therapy in the early first trimester may have the 
highest effect on the placentation process and may therefore be able 
to prevent all the adverse pregnancy outcomes associated with it.

Differences between populations should also be considered 
since the genetic culprit of inherited thrombophilia is based on 
gene mutations and polymorphisms. Apart from mutations ana-
lyzed in our population, a recent study from India9 has shown an 
even greater spectrum of polymorphisms that should be tested 
in the setting of recurrent pregnancy loss, and similar up-to-
date recommendations based on different gene testing studies 
from Libia10 and Japan11. The prevalence of different hereditary 
thrombophilia types and especially the differences between the 
prevalence of homozygous and heterozygous cases might be taken 
into consideration by decision-making authorities or guidelines in 
different systems. Factor V Leiden is more common in the pop-
ulation of Northern Europe or Northern European descent and 
the prothrombin gene mutation is more common in Southern 
Europe, while MTHFR C677TT mutation is more common 
among women of European descent, both southern and north-
ern, and of middle east than in Asian populations12.

Of note, the LMWH therapy has its downsides as well. 
Although it is proven to have a frequency of adverse effects 
compared to other anticoagulants and is safe for the fetus, as it 
does not transfer the placental barrier, it is not without them. 
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CONCLUSION
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LETTER TO THE EDITOR https://doi.org/10.1590/1806-9282.20230615

Comment on “Evaluation of treatment of the exacerbation of 
asthma and wheezing in a pediatric emergency department”
Xinmei Zhang1 , Tingting Zhang1*

Dear Editor,
A recent study entitled “Evaluation of treatment of the 
exacerbation of asthma and wheezing in a pediatric emer-
gency department”1 focused on how asthma exacerbations 
and wheezing are treated in a pediatric emergency depart-
ment. The authors examined the treatment strategies used 
for children with conditions such as bronchodilators, cor-
ticosteroids, and other therapies. They observed how these 
interventions affected respiratory symptoms and overall 
well-being. However, there are some concerns that need 
further clarification.

First, the study1 mainly analyzed the short-term out-
comes such as the length of stay in the pediatric emergency 
unit. While this study provides valuable information about 
the initial response to treatment, it did not fully capture the 
long-term effects on patients and their overall prognosis. It is 
important to consider long-term outcomes2-4 such as symptom 
resolution, quality of life over time, and the rate of disease 
exacerbation. This would give a more comprehensive under-
standing of the treatment’s effectiveness and its impact on the 
well-being of pediatric patients. Additionally, it would be ben-
eficial to evaluate the patients’ prognosis and their response 
to treatment beyond the acute exacerbation episode. Factors 
such as disease control, recurrence rates, and functional out-
comes should be assessed over a longer period such as 30 days, 
6 months, or 1 year. This would provide valuable informa-
tion about the interventions used in the pediatric emergency 
department and their long-term efficacy.

Second, a significant finding of this study1 was the nota-
ble difference between the medications used in the pediat-
ric emergency unit and those recommended by treatment 
guidelines. This raises concerns about the appropriateness 

and adherence to evidence-based practices in managing 
asthma exacerbations in children. Therefore, it is import-
ant to take into account the level of expertise of the treat-
ing physicians, as it may be associated with inconsistent 
medication usage. This aspect could help healthcare systems 
identify physicians who may require additional diagnostic 
and therapeutic training. Inadequate adherence to treat-
ment guidelines and variations in clinical practice among 
healthcare professionals can affect the quality of care pro-
vided to patients. It is crucial to ensure that all physicians 
involved in managing asthma exacerbations must receive 
sufficient training and stay updated about the recent evi-
dence-based practices. By assessing the correlation between 
physician expertise and medication practices, healthcare 
systems can identify areas where additional training or edu-
cational interventions are needed. This would contribute 
to standardizing care and improving patient outcomes in 
pediatric asthma management. Furthermore, examining 
the influence of physician characteristics, such as years of 
experience, specialty training, and ongoing professional 
development, could provide insights into the factors con-
tributing to variations in treatment approaches. Identifying 
specific groups of physicians who may require additional 
support or training would be beneficial in optimizing care 
delivery and promoting best practices.
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Comments on “Relationship between body composition and 
PBRM1 mutations in clear cell renal cell carcinoma: a propensity 
score matching analysis”
André Pontes-Silva1* , Olga Kovaleva2 , Aida Gadzhiakhmedova3 , Anastasia Luchina3 ,  
Mikhail Sinelnikov4,5 , Roman Maslennikov6 , Asiyat Musaeva7 , Nataliya Zharova2 ,  
Tatyana Zharikova2 , Yury Zharikov2 

Kidney cancer is one of the leading causes of cancer-related death 
worldwide and mainly comprises renal cell carcinoma, with an 
estimated 0.4 million new cases worldwide in 20181. In 2020, 
Hu et al.2 carried out a meta-analysis to evaluate the prognostic 
value of sarcopenia in patients with renal cell carcinoma and 
observed that patients with sarcopenia had worse overall survival 
compared with those without sarcopenia in renal cell carcinoma. 
They2 concluded that larger, preferably prospective, studies were 
needed to confirm and update their findings. Recently, in 2023, 
Demirel and Dilek3 published, a study entitled “Relationship 
between body composition and PBRM1 mutations in clear cell 
renal cell carcinoma: a propensity score matching analysis” in 
the Journal of the Brazilian Medical Association3, in which they 
retrospectively examined the relationship between body muscle 
and adipose tissue composition in clear cell renal cell carcinoma 
patients with polybromo-1 protein (PBRM1)4 gene mutation3.  
The study3 concluded that normal attenuation muscle area is 
greater in patients with PBMR1 mutation, even after propen-
sity score matching3. According to the authors, body compo-
sition plays a critical role in understanding the complex effect 
of PBRM13.

This article3 has the potential to generate new systematic 
reviews2 with retrospective designs3. As such, to contribute to the 
authors and journal, we outline a suggestion for novel studies, 

on body composition and PBRM1 mutations, and calculated 
the effect sizes for values significant5 in the outcomes assess-
ment before and after propensity score matching in patients 
with PBRM1 (Table 1). Our suggestion to researchers and 
physicians is that thetissues that make up the human body 
center6, namely, the abdominal region—subcutaneous adipose 
tissue (SAT)7, visceral adipose tissue (VAT)8; total adipose tissue 
(TAT)9-11, intramuscular adipose tissue (IMAT)12-14, low atten-
uation muscle area (LAMA)15, normal attenuation muscle area 
(NAMA)16,17, and total abdominal muscle area (TAMA)18,19—
should be analyzed based on the patients’ stature (mean±SD). 
This is necessary because it is possible to observe patients with 
the same stature20, however, with different areas (cm2) in the 
abdomen (Figure 1)21.
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Collagen content and C-X-C motif chemokine ligand 12 expression 
in neoplastic breast stroma
Cindy Juliane da Silva Ferreira1 , Inacelli Queiroz de Souza Caires2 , Walfrido José Bezerra da Costa Neto3 , 
Sinara Mônica Vitalino de Almeida4*

INTRODUCTION
Breast cancer is the main malignant neoplasia among women, 
and there is still a necessity for a better understanding of this 
disease1. In recent years, the tumoral microenvironment has 
been considered indispensable for elucidating both the cellu-
lar transformation process and the cancer cells spread through 
the human body2. Carcinogenesis of breast cancer is assumed 
as a progression from hyperproliferation, followed by an evo-
lution to ductal carcinoma in situ (DCIS), invasive ductal 
carcinoma (IDC), and finally tumoral metastasis3.

Tumoral microenvironment refers to a set of different 
cellular and physical-chemical factors including immune 
cells, blood vessels, and extracellular matrix (ECM) that 
interfere with many disease aspects and therapeutic results4,5. 

ECM components take part in cancer development, and 
special attention has been devoted to tumor-stroma ratio 
(TSR) as a significant prognosis indicator. Because of this, 
the measuring of TSR has been used in the evaluation of 
diverse types of malignant neoplasms6,7. The first use of the 
TSR for breast cancer prognosis was described by Kruijf 
et al.8. Since then, other studies pointed out a significant 
association between an increase in TSR and worse prog-
noses. The most abundant constituent of EMC is collagen 
that can be involved in breast cancer progression by sup-
porting the cancer cell migration or influencing cell dif-
ferentiation and proliferation9.

Cytokines participate in cell movement control, adhesion, 
and proliferation during embryogenesis and tissue repairment 
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SUMMARY
OBJECTIVE: This study aimed to evaluate the expression of C-X-C motif chemokine ligand 12 and its C-X-C chemokine receptor type 4, and the 

tumor-stroma ratio using collagen stromal content of breast cancer samples, correlating it with clinicopathological data.

METHODS: Through a retrospective cohort study, samples were obtained from female patients, over 18 years of age, with the disease in stages 1–4, 

who underwent mastectomy or lumpectomy. The biopsies were provided by the Oncology sector of the Hospital das Clínicas of Universidade Federal 

de Pernambuco, Recife city, in 2011–2014, including samples of invasive ductal carcinoma, ductal carcinoma in situ, or benign changes (fibroadenoma 

and hypertrophy), which were analyzed between 2020 and 2022 by immunohistochemistry for the expression of stromal cell characteristics. Collagen 

content was tested by Gomori staining and digital analysis of images.

RESULTS: Absence of stromal expression of C-X-C motif chemokine ligand 12 was associated with longer disease-free survival (disease-free 

survival=0.481), and expression of C-X-C chemokine receptor type 4 was associated with lower disease-free survival. An association was observed 

between clinicopathological variables and stromal expression of chemokines, that is, an association of stromal C-X-C motif chemokine ligand 12 

with histological grade, angiolymphatic invasion, and an association between C-X-C chemokine receptor type 4 expression and histological grade. 

Analyses of digital pixels images of collagen and tumor cells showed a lower percentage of collagen in the invasive ductal carcinoma samples (39%), 

unlike samples without neoplasms (78%).

CONCLUSION: Low expression of C-X-C motif chemokine ligand 12 may be associated with a worse prognosis for breast cancer. Collagen staining 

analyzed using digital images represents an opportunity for clinical application and is indicative of the prognosis of the tumor microenvironment in 

breast carcinoma.

KEYWORDS: Breast carcinoma in situ. Collagen type I. Chemokine CXCL12.
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after damage. These peptides and their receptors are highly 
expressed in tumor cells affecting their proliferation, survival, 
and invasiveness10. An example is the C-X-C motif chemok-
ine ligand 12 (CXCL12)/stromal-derived factor 1 cytokine 
that functions by C-X-C chemokine receptor type 4 (CXCR4) 
and C-X-C chemokine receptor type 7 receptors. When over-
expressed in cancer, they can promote greater cell multiplica-
tion, increase their survival, and contribute to their invasive-
ness in adjacent tissues11,12.

Therefore, the objective of this study was to measure TSR 
by specific collagen staining and to evaluate the expression 
of CXCL12 and CXCR4 by immunohistochemistry (IHC) 
in breast cancer biopsies, correlating it with clinicopatho-
logical data.

METHODS

Sample’s obtainment
The study was approved by the Ethics Committee (protocol 
number 2.701.211, on June 8, 2018) following Resolution 
CNS 466/12 which regulates research involving human 
beings in Brazil. All participants who agreed to participate in 
the research signed a free and informed commitment term. 
The sample size was determined according to the demand 
of the hospital sector, including only samples of women, 
aged 18 years or older, with a confirmed diagnosis of can-
cer in stages 1–4, and surgery performed by lumpectomy 
or mastectomy was included in the study. Patients with 
unavailable slides and biopsy blocks that did not show a 
representative tumor in the residual sample were excluded 
from the study.

Biopsies from 43 diagnosed with breast cancer or with benign 
alterations (hypertrophy and fibroadenoma) were obtained from 
2011 to 2014 in the Oncology Sector, Hospital das Clínicas 
– Universidade Federal de Pernambuco, Recife City, Brazil. 
The samples diagnoses were confirmed by an anatomopathol-
ogist under optical microscopy (100× magnification) as ICD, 
DCIS, fibroadenoma, and hypertrophy.

After selection, the samples were analyzed by IHC to deter-
mine the expression of estrogen and progesterone receptors, 
cytokine CXCL12 content, and its respective receptor CXCR4, 
and the content of collagen was studied by specific stain fol-
lowed by digital analysis.

Immunohistochemistry
The IHC analysis with anti-ER, anti-RP, anti-CXCL12, and 
anti-CXCR4 antibodies (Boster Biological Technology) followed 

the protocol described by Santos et al.13, with revelation by 
the streptavidin-biotin-peroxidase complex technique (Kit 
LSAB+peroxidase, K0690, DAKO; kit Liquid DAB+Substrate, 
K3468, DAKO). Positive controls were used as indicated by 
the respective antibody manufacturers, and the antibody was 
replaced by PBS for negative controls.

Collagen staining and tumor-stroma ratio measuring
Slices with ICD, CIDS, fibroadenoma, and hypertrophy 
were stained with Gomori’s Trichrome according to the 
manufacturing kit (Leica Biosystems). To quantify colla-
gen and stroma percentual calculation, five interest regions 
(regions that must contain neoplastic cells) were manually 
selected per slide, with a field of 0.145 mm². A micrograph 
at 100× magnification was acquired for each IR using a 
Panthera Series L optical photomicroscope (MOTIC, San 
Antonio, United States). For micrograph analysis, the stan-
dard color thresholding method was used in the ImageJ 
software (ImageJ 1.53c, National Institutes of Health, 
United States) with the following parameters: Tone 145–
195, Saturation 20–255, and Brightness 0–200 for colla-
gen quantification, while, for measuring the area of tumor 
cells or normal glands red and pink tones by excluding 
the Tone ranging between 15 and 220, the parameters for 
Saturation and Brightness were 20–255 and 0–200, respec-
tively. A total of 40 micrographs were analyzed by two 
independent observers, and a correlation coefficient was 
calculated using the SPSS software (Version 20.0. Armonk, 
New York, USA). The percentage of the area marked in 
blue or pink/red corresponding to each slide was obtained, 
and the ratio between the percentage of the pink/red tone 
area and the area occupied by the blue tone was used to 
represent the TSR in cases of ICD and stroma gland in 
the groups without malignancy.

Variables and statistical analysis
Data were collected from the medical records of patients for 
age, tumor size, lymph node involvement, histological subtype, 
and ER and PR expressions and analyzed for the CXCL12 
and CXCR4 expressions using a logistic regression model and 
probability analysis, with the following logit model: A(x’β)-ε 
x’β⁄(1+ε x’β), which allows evaluating the multiplicative effect 
of a single variable on the others, through the Stata statistical 
package, version 13. Disease-free survival (DFS) was analyzed 
using the Kaplan-Meier method, and the curves were compared 
using log rank between CXCL12 positive and negative and 
CXCR4 positive and negative patients. Statistical significance 
was considered when p<0.05 for two-tailed tests.
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RESULTS
Anatomopathological analysis showed the following diagno-
sis: 30 (69%) patients with IDC, 3 (7%) with CDIS, 6 (13%) 
with hypertrophy, and 4 (9%) cases of fibroadenoma. Of note, 
21 (48%) patients were >50 years old, 20 (46%) patients were 
<50 years old, and 2 patients without age information. Most 
IDC (60.6%) presented tumor size ≥2 cm. The same percent-
age showed axillary lymph node involvement. The most preva-
lent histological grades were II and III (42% for both). There is 
no information about tumoral size, lymph node commitment, 
and histological grades for benign alterations of fibroadenoma 
and hypertrophy samples (n=10). In relation to the IHC results, 
44% of patients showed positivity for ER and 33% for PR, while, 
concerning the cytokine evaluation, 29% of patients were posi-
tive for CXCL12 expression and 25% of patients were positive 
for CXCR4 (Figure 1). According to the logistic analysis, the 
absence of stromal CXCL12 expression was associated with a 
higher DFS 0.481 (95%CI 0.08–2.72), without statistical sig-
nificance (p=0.408). CXCR4 expression was related to a higher 
DFS with OR=1.7 (95%CI 0.18–16.42), also without statistical 
significance (p=0.643). These results were limited by the small 
sample amount. There was an association between clinicopath-
ological variables, histological grade, angiolymphatic invasion, 
and chemotherapy with stromal expression of CXCL12 and 
between CXCR4 and histological grade (Table 1).

Cellular CXCL12 expression did not show significant asso-
ciation with any variable. No expression of stromal CXCL12 
was associated with high histological grades. After robust-
ness test, there was confirmation of the result for grades 1–3. 
For CXCR4, no expression was influenced by histological grade 
1 only. However, the stromal CXCL12 positivity was correlated 
with angiolymphatic invasion and influenced by chemother-
apy, according to Table 1.

The collagen content and the ratio average were calculated 
for each group of patients (Table 2). The TSR results indicate 
a consistent relationship for the percentage of collagen area, 
especially in the groups with and without malignancy, being 
remarkably reduced in patients with IDC (39%) considering 
the markedly high value (78%) in the benign cases. TSR showed 
no significant association with prognosis, adjuvant chemother-
apy, or TNM staging.

DISCUSSION
According to our results, the sample mainly consisted of 
patients with ICD, as typically found in the literature14, most 
of whom were diagnosed after menopause15. Furthermore, 
tumor size corresponds to the diameter of the primary tumor 

and is an important negative prognostic factor. In our study, 
most patients had a size greater than 2 cm, which reveals late 
diagnosis, increasing the chance of metastasis, treatment inef-
fectiveness, and probability of recurrence16. In view of this, as 
tumor size is fully correlated with lymph node involvement, 
most patients presented metastasis.

The release of growth factors that function as chemoattrac-
tant occurs in tumoral microenvironment which modulates the 
cell behavior through positive feedback, including the cyto-
kine production17. In our study, the lowest expression of the 
chemokines CXCL12 and its receptor CXCR4 was observed 
in larger tumors and with lymph node metastases. In addition, 
high histological grades significantly correlated with lower 
expression of CXCL12. According to this result, we realized 
that, for breast cancer, the lower expression of these chemok-
ines can worsen the prognosis for patients, as it increases the 
malignancy of the tumor18.

Collagen is the main component of the cellular matrix, 
and its increased deposition favors greater tumor aggressive-
ness and the occurrence of metastasis19,20. Due to its importance 
in pathological processes, several methods can be used for its 
evaluation21,22. Here, we used Trichrome Gomori staining and 
the collagen content served to calculate the TSR. Through the 
TSR analysis, it is possible to perform a risk stratification and 
predict the prognosis and the highest value in the quantity 
parameters23. In addition, the uniformity of collagen fibers is 
associated with the worst prognosis in IDCs. Our data revealed 
that collagen deposition in tumor lesions occurs because tumors 
with a high incidence of metastases may have less adhesion 
between cells. This result infers that tumor behavior depends 
not only on genetic characteristics but also on the ECM and 
collagen framework24. Lower collagen deposition in the ECM 
and the increase in TSR in the IDC can favor a more aggressive 
behavior of neoplastic cells, with an increase in the chances of 
metastases and higher histological grade. The TSR assessment 
is a simple, reproducible, and predictor variable for the diag-
nosis of malignancy and can be incorporated into the patho-
logical assessment given the reduced cost25.

The main limitations of the study are related to data from 
retrospective studies and the limited sample size, which made 
it impossible to perform some more robust statistical analy-
ses. In addition, the reduced sample size may have caused the 
non-observance of statistically significant results in relation to 
collagen content and TSR with clinicopathological variables, 
which is one of the main limitations of the study. However, it 
was possible to demonstrate how to calculate TSR by specific 
collagen staining using the color threshold method, which is 
an important prognostic factor.
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Figure 1. Immunohistochemistry staining pattern of breast cancer for C-X-C motif chemokine ligand 12 and collagen stain. (A,B) Normal breast tissue 
(100× and 400×, respectively) showing stroma and cellular positivity. (C–F) Invasive ductal carcinoma staining (100×) showing the cytoplasmatic 
and stromal positivity (400×). (G) Micrograph of the region of interest from tissues stained by Gomori, 100× magnification. (H) Image obtained 
for stroma quantification by collagen labeling.
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Table 1. Correlation between cellular and stromal expression of C-X-C motif chemokine ligand 12 and C-X-C chemokine receptor type 4 with clinicopathological 
variables by the logit method, demonstrating an association between stromal C-X-C motif chemokine ligand 12 expression and histological grade, 
amphiolymphatic invasion, and chemotherapy, and an association between C-X-C chemokine receptor type 4 expression and grade histological.

Variables
Cellular CXCL12 Stromal CXCL12

p
CXCR 4

p (95%CI) p (95%CI) (95%CI)

Tumoral size 0.45 (-6.01 to 2.69) 0.75 (-3.38 to 4.64) 0.14 (-3.97 to 2.78)

Lymph node commitiment 0.22 (-7.65 to 1.76) 0.25 (-4.38 to 16.44)

Histological grade 0.45 (-5.35 to 2.40) <0.001 (-28.58 to -10.13) 0.003 (-6.52 to -1.37)

Inflammation 0.95 (-3.59 to 3.40) 0.11 (-1.28 to 11.19) 0.62 (-3.79 to -2.26)

Angiolymphatic invasion 0.14 (-0.97 to 6.53) <0.001 (28.33 to 52.98) 0.26 (-1.0 to 3.70)

Histological subtype 0.08 (-0.13 to 1.82) 0.67 (-9.47 to 1.46) 0.99 (-1.17 to 1.19)

Chemotherapy 0.33 (-5.87 to 1.99) <0.001 (-25.56 to -14.34)

CXCR4: C-X-C chemokine receptor type 4; CXCL12: C-X-C motif chemokine ligand 12.

Table 2. Analysis of collagen and tumor/normal cells areas in the indicated groups.

Invasive ductal carcinoma Hypertrophy Fibroadenoma

Average±standard deviation

Percentage of collagen area (%) 39.029±13.442 78.929±20.924 59.378±17.034

Percentage of tumor cells or normal cells (%) 43.463±9.2 10.234±3.394 25.535±17.121

Tumor-stroma ratio 1.263±0.899 7.802±0.542 3.519±2.545

CONCLUSION
In our study, the immunohistochemical evaluation of CXCL12 
and its CXCR4 receptor was correlated with clinical patho-
logical data in breast cancer, indicating that the low expres-
sion of both chemokines promotes worse tumor biology. 
However, further studies are needed to better understand 
the functioning of these chemokines in the breast tumor 
microenvironment. The collagen content that was used to 
calculate the TSR through digital image analysis represents 
an excellent opportunity for clinical application and may be 

indicative of the prognosis of the tumor microenvironment 
in breast carcinoma.
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Does total knee arthroplasty affect pelvic movements?  
A prospective comparative study
Elif Aygun Polat1* , Yusuf Polat2 , Gökhan Mehmet Karatay1 ,  
Murat Esmer1 , Nihan Kafa1 , Nevin Atalay Guzel1 

INTRODUCTION
Knee osteoarthritis (KOA), which is a chronic and degenera-
tive joint disease, leads to impaired mobility and pain, affect-
ing a substantial number of individuals globally1. Total knee 
arthroplasty (TKA) is the gold standard that alleviates pain, 
improves functions, and restores tibiofemoral joint alignment 
in patients with KOA2,3.

Biomechanically, the human body has a multi-segmen-
tal structure to execute main coactions between the adja-
cent segments. The interaction that happens between seg-
ments may be of utmost importance for asymptomatic 
musculoskeletal function. The primary role of the pelvis 
located in the body center is to connect the upper torso 
to the lower limbs4. Any segment of the spine-pelvis-lower 
extremity that has pathology may impair the global postural 
balance, leading to compensatory alterations in other parts  
of the body5.

Severe KOA can dramatically influence the sagittal alignment 
of the spine-pelvis-lower extremity. To the best of our knowl-
edge, few studies in the literature evaluated pelvic movements 
in patients with KOA undergoing TKA. This study aimed to 
compare the pelvic movements of patients suffering from KOA 
with patients who underwent TKA and age-matched healthy 
controls. In this study, we tested the hypothesis that patients 
suffering from KOA could walk with an anterior tilt of the pel-
vis, and following TKA, pelvic movements would be similar to 
those of healthy individuals.

METHODS
This single-centered and prospective study was performed at 
the Department of Orthopedics and Traumatology Clinic of 
a Cankırı State Hospital between April 2021 and February 
2022. A total of 84 participants took part in this study. After 
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SUMMARY
OBJECTIVE: Pathology in any segment of the spine-pelvis-lower extremity may impair the global postural balance, leading to compensatory alterations 

in other parts. The aim of this study was to compare the pelvic movements of patients suffering from knee osteoarthritis with patients who underwent 

total knee arthroplasty and healthy controls.

METHODS: This study was performed at the Department of Orthopedics and Traumatology Clinic of a Cankiri State Hospital between April 2021 

and February 2022. This study included 84 participants. Of them, 31 patients who underwent total knee arthroplasty between 2018 and 2020 years 

were selected as the total knee arthroplasty group, while 28 patients with knee osteoarthritis were selected as the knee osteoarthritis group. In the 

control group, there were 25 healthy individuals. Exclusion criteria from the study included any kind of neurological disease, an inability to walk a 

distance of 100 m unassisted, or a history of surgery to the lower limb. Pelvic movements (i.e., tilt, rotation, and obliquity) and gait parameters (i.e., 

“gait velocity,” “cadence,” and “stride length”) were assessed using a wireless tri-axial accelerometer.

RESULTS: Total knee arthroplasty and control groups had decreased minimum anterior tilt of the pelvis, decreased maximum anterior tilt, and 

decreased oblique range of the pelvis compared with the knee osteoarthritis group. In comparison with the control group, gait velocity and length of 

stride during gait were remarkably lower in both knee osteoarthritis and total knee arthroplasty groups.

CONCLUSION: In this study, total knee arthroplasty was found to affect pelvic movements. It was thought that total knee arthroplasty changed these 

variables, probably owing to the frontal and sagittal plane alignment correction through surgery.

KEYWORDS: Knee replacement arthroplasty. Knee osteoarthritis. Pelvic examinations.
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the approval by the institutional Ethics Committee (Approval 
Date: 02.03.2021 and Approval Number: 2021-274), partic-
ipants who underwent bilateral TKA due to osteoarthritis and 
had bilateral KOA, and age- and sex-matched asymptomatic 
healthy individuals were included.

A total of 31 patients who underwent bilateral TKA per-
formed by an experienced orthopedic surgeon were selected 
as the TKA group. The patients were recruited if they under-
went knee replacement 1 year, but no longer than 3 years prior 
to their inclusion. All TKA patients used posterior stabilized 
implants. A cemented total knee prosthesis (Tipmed, Turkey) 
was implanted using a standard medial parapatellar approach. 
Exclusion criteria were as follows: (1) spinal surgery pre- and 
post-TKA, (2) morphological changes in the vertebral body 
because of osteoporotic compression or traumatic fractures, (3) 
pain in low back and hip during walking, (4) history of a cen-
tral nervous system illness, (5) severe heart or lung disease, (6) 
rheumatoid arthritis, and (7) inability to walk independently.

A total of 28 patients with KOA who required surgery 
were selected as the KOA group. All of the participants in the 
KOA group had bilateral KOA. The Kellgren-Lawrence (KL) 
radiographic grade from basic X-ray images was used to verify 
progression in patients with KOA. The KL grade was found to 
be III or IV in patients with KOA. An experienced orthopedic 
surgeon diagnosed all participants. In this study, the knee OA 
subjects had OA changes not only in the tibia but also in the 
femur, and only medial OA was examined.

The control group who had neither diseases nor gait disor-
ders consisted of 25 age- and sex-matched healthy volunteers. 
Healthy participants were included in the study on the condi-
tion that they had not had any lower limb pain or back pain 
for the last 6 months.

Exclusion criteria from the study included any kind of neuro-
logical disease, cardiovascular disorder, an inability to walk a dis-
tance of 100 m unassisted, or a history of surgery to the lower limb.

Before the study, the researcher informed all participants 
about the nature of the study and obtained written informed 
consent from the participants. The study was carried out pur-
suant to the principles of the Declaration of Helsinki.

The demographic and epidemiological characteristics such 
as age, weight, height, and body mass index of all participants 
were registered.

Outcome measures

Pelvic movements
Pelvic movements (i.e., tilt, rotation, and obliquity) and gait 
parameters (i.e., gait velocity, cadence, and stride length) were 

measured, while participants walked freely along a 10 m walk-
way by using a wireless tri-axial accelerometer (G-Walk, BTS 
Bioengineering S.p.A., Italy) that was attached to the fifth lum-
bar vertebra and tightened with VelcroTM.

Gait velocity is the distance traveled by the body in a given 
time period. Stride length is the distance between the ground 
contact point of one heel and the ground contact point of the 
same heel. Cadence is the number of steps in a given time. It is 
usually calculated as the number of steps per minute. To assess 
the pelvic movement and gait parameters, the participants stood 
still in an orthostatic standing position, which continued for a 
few seconds until the stabilization of the G-Walk device ended. 
The participants received instructions on how to walk on a 10 m 
track, whose boundaries were labeled for an accurate analysis. 
The participants were allowed to walk with non-heeled casual 
shoes on firm surfaces. The participants kept a totally straight line 
while moving at their usual pace. They did a successful trial by 
completing the 10 m track and returning to the initial point6,7.

The accelerometer data were wirelessly transferred by a 
Bluetooth system and analyzed with BTS G-studio software 
(BTS Bioengineering S.p.A., Italy) on a computer. The weight 
of the accelerometer was 37 g, with dimensions of 70×40×18 
mm. The frequency of the accelerometer was from 4 to 1,000 
Hz and sensor fusion was 200 Hz. The pelvic movement which 
has included all three planes was analyzed by using the BTS 
G-studio software program. G-walk is a reliable device for eval-
uating gait in healthy adults. The assessment of pelvic angles 
had moderate test–retest reliability (ICC: 0.463‑0.659)7,8.

Statistical analysis
In the post-hoc power analysis for the study, the effect size (f ), 
calculated considering the pelvic movement values, was 0.446. 
When a total of 84 participants were involved, we calculated that 
the power of the study was 0.95 and α value of 0.05 (G*Power 
3.0.10 system, Franz Faul, Universität Kiel, Germany)9.

Statistical analysis was carried out by using the SPSS v. 22.0 
software (IBM Corp., Armonk, NY, USA). The variables were 
assessed using analytical (i.e., Kolmogorov-Smirnov/Shapiro-
Wilk test) and visual methods (i.e., histograms and probabil-
ity plots) to ascertain whether or not normal distribution was 
ensured. Where applicable, descriptive statistics were provided 
as mean±standard deviation (SD), median (min-max), or 
number and frequency. As the demographic information and 
gait metrics were not normally distributed, the Kruskal-Wallis 
tests were used to compare these metrics between the groups.  
The Mann-Whitney U test was used to analyze the importance 
of pairwise differences by using the Bonferroni correction 
to measure multiple comparisons. As the pelvic movements 
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were normally distributed, one-way analysis of variance was 
benefited in the comparison of these parameters between the 
groups. The homogeneity of the variances was tested by using 
the Levene test. Pairwise post-hoc tests were conducted using 
the Tamhane-T2 test in the case of an overall significance. A 
p-value of <0.05 was deemed statistically significant.

RESULTS

Characteristics of participants
Initially, 110 participants were identified from the recorded 
data. After applying the inclusion and exclusion criteria, 11 
(10%) patients who underwent bilateral TKA and unable to 
walk independently, 9 (8.1%) patients with KOA who had a 
history of surgery to the lower limb, and 6 (5.4%) healthy par-
ticipants who had any lower limb pain or back pain for the last 

6 months were excluded. Thus, a total of 84 participants were 
eligible for this study. The attributes of the participants are 
shown in Table 1. The groups showed no significant differences 
in terms of age, body weight, or body mass index (p>0.05).

Pelvic movements
The maximum and minimum anterior tilts and obliquity 
range of motion (ROM) of the pelvis differed significantly by 
the groups. According to the pairwise comparison results, this 
difference was due to the KOA group.

Minimum and maximum anterior tilts and obliquity ROM 
of the pelvis were significantly larger in the KOA group than 
control (p=0.002, p<0.001, and p<0.001, respectively) and 
TKA (p=0.008, p<0.001, and p=0.006, respectively) groups.

The groups showed no significant differences regarding the 
rotation ROM (p>0.05). Pelvic angles for the TKA, KOA, and 
control groups are shown in Table 2.

Table 1. Demographic and epidemiological data for the total knee arthroplasty, knee osteoarthritis, and control groups.

TKA: total knee arthroplasty; KOA: knee osteoarthritis; SD: standard deviation; BMI: body mass index. *Kruskal-Wallis test (p<0.05).

Variable 

TKA
(n=31)

KOA
(n=28)

Control
(n=25) p-value*

Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD)

Age (years) 67 (50–76) 65.39 (6.76) 64 (54–75) 63.86 (6.71) 64 (53–73) 62.48 (5.36) 0.187

Height (cm) 158 (151–176) 159.97 (6.35) 165 (152–178) 163.43 (7.33) 175 (150–161) 162.36 (6.17) 0.129

Weight (kg) 88 (67–115) 88.11 (13.22) 87 (66–117) 89.60 (12.05) 83 (67–114) 85.65 (11.75) 0.465

BMI (kg/m2) 35 (24–49) 34.69 (5.76) 33 (24–47) 33.79 (5.90) 31 (25–46) 32.54 (5.18) 0.326

Sex (male: female) 6:25 6:22 7:18 0.734

Table 2. Pelvic Angles for the total knee arthroplasty, knee osteoarthritis, and control groups.

TKA: total knee arthroplasty; KOA: knee osteoarthritis; SD: standard deviation. *One-way ANOVA (p<0.05), post-hoc Tukey’s test (p<0.017). Statistically 
significant p-values are given in bold.

Pelvic angles

TKA
(n=31)

KOA
(n=28)

CONTROL
(n=25) p-value*

Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD)

Anterior tilt max (0) 13 (7–18) 12.09 (2.9) 15 (10–20) 15.1 (2.5) 11 (5–19) 11.5 (4.3)

0.002*  
KOA-Control

0.008*  
KOA-TKA

Anterior tilt min (0) 8 (4–14) 8.2 (2.5) 11 (6–15) 10.9 (2.4) 7 (2–11) 6.7 (3.5)

0.000*  
KOA-Control

0.000*  
KOA-TKA

Obliquity range of 
motion (0)

8 (3–10) 7.3 (1.4) 9 (5–12) 8.8 (2.0) 7 (3–11) 6.2 (2.0)

0.000*  
KOA-Control

0.006*  
KOA-TKA

Rotation range of 
motion (0)

8 (5–11) 7.8 (1.6) 8 (3–11) 7.6 (1.7) 8 (4–14) 8.0 (2.0) 0.726
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Gait parameters
There were meaningful differences between the groups relating 
to gait velocity and stride length (p<0.05). According to the 
pairwise comparison results, the difference in speed and stride 
length was caused by the difference control group. When com-
pared with the control group, gait velocity and stride length 
during walking were lower in both KOA and TKA groups at 
a significant level. There were no meaningful differences in 
cadence between the groups (p>0.05). The gait parameters 
for the TKA, KOA, and control groups are shown in Table 3.

DISCUSSION
In this study, patients with KOA had significantly larger ante-
rior pelvic tilt than the asymptomatic controls. The anterior 
pelvic tilt decreased in patients with TKA compared with the 
KOA group, but not as much as the control group. This study 
has introduced outcomes supporting our theory that TKA 
could lead to changes in pelvic movements. To the best of our 
knowledge, this is the first study to evaluate pelvic movements 
(i.e., rotation, tilt, and obliquity) in patients following TKA.

A previous study asserted that, in the simulation of a 30° 
unilateral knee flexion contracture in healthy females by the 
use of a knee brace, an increase was observed in the anterior 
inclination of the pelvis and trunk in the course of walking; 
however, this was not detected at a 15° of contracture in knee 
flexion10. It is possible that the patients who had severe KOA 
were susceptible to anterior pelvic tilt, as seen in the participants 
of this study. Kuwahara et al.11, similar to our study, reported 
that patients with KOA could walk along with larger anterior 
tilts of the pelvis and trunk prior to the operation when com-
pared with controls. However, after 1 year of surgery, no signif-
icant differences in the anterior tilt of the pelvis were observed 

between pre- and post-TKA in the KOA patients. All body 
joints are functionally structured with the purpose of mini-
mizing energy use depending on the gravity line in the capac-
ity of being a center during standing12. Murata et al.13 showed 
significantly reduced lumbar lordosis in patients whose knee 
extension limitation was found to be over 5°, and gonarthro-
sis could indirectly lead to lumbar spine-related symptoms.  
The authors defined this fact as “knee-spine syndrome.” In our 
study, the limited knee joint extension patients with KOA gave 
rise to a posterior displacement in the center of gravity, sug-
gesting that an induced anterior pelvic tilt might be a compen-
satory approach. As the extension limitation disappeared after 
TKA, the anterior pelvic tilt may have decreased.

Although frontal plane kinematics has been discussed in 
limited research, evidence suggests that TKA changes these vari-
ables, probably because of frontal plane alignment correction 
through the operation. The main goal of TKA is to enhance 
the tibiofemoral loading environment, specifically by decreas-
ing malalignment in the frontal plane which usually occurs 
with KOA14. The existence of extreme varus-valgus movement 
in patients with KOA may have caused abnormal knee joint 
loading, leading to increased oblique movements of the pelvis14. 
This study indicates that the obliquity ROM of the pelvis was 
significantly larger in the KOA group, although this obliquity 
was decreased after TKA.

There are several studies showing that 1 year following 
TKA knee kinematics is still different in comparison with 
healthy joints. In general, compared with the control individ-
uals, the knee flexion range in patients with TKA is smaller 
and extension of the knee during walking is decreased, and 
stride length and cadence are reduced15,16. Although our 
main objective in our study was to evaluate the pelvic move-
ments, we also examined the walking speed of the participants 

Table 3. Gait parameters for the total knee arthroplasty, knee osteoarthritis, and control groups.

TKA: total knee arthroplasty; KOA: knee osteoarthritis; SD: standard deviation. *Kruskal-Wallis test (p<0.05), Mann-Whitney U test with Bonferroni correction 
(p<0.017). Statistically significant p-values are given in bold.

Gait parameters

TKA
(n=31)

KOA
(n=28)

Control
(n=25) p-value*

Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD)

Gait velocity (m/s) 0.93 (0.55–1.30) 0.91 (0.19) 0.93 (0.64–1.14) 0.90 (0.14) 1.07 (0.61–1.48) 1.05 (0.23)

0.005* 
KOA-Control

0.014*  
TKA-Control

Cadence (steps/min) 102 (79–126) 103.86 (10.25) 106 (87–125) 105.25 (9.32) 107.04 (91–135) 109.93 (10.10) 0.070

Stride length (m) 1.04 (0.78–1.43) 1.06 (0.16) 1.03 (0.71–1.42) 1.03 (0.15) 1.21 (0.77–1.56) 1.17 (0.22)

0.007*  
KOA-Control

0.016*  
TKA-Control
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due to the relationship between pelvic movements and gait 
speed. A previous study showed that the ROM of the pel-
vis and lumbar region during gait was greater at high veloc-
ity than at the preferred velocity17. Nonetheless, there was 
no significant change in the walking speed of the KOA and 
TKA groups; therefore, it was unlikely for speed to be a 
confusing variable in this study. Moreover, even after TKA 
an average of 1.9 years, the stride length and walking speed 
were significantly lower than the control group. This may 
be the result of patients still having differences in knee kine-
matics 1.9 years after surgery and ongoing pain symptoms.  
We believe that improved comprehension of both deterio-
rations and functional limitations after operation may be 
helpful for clinicians to tailor rehabilitation programs. Also, 
rehabilitation following TKA takes a long time, which should 
be reminded to the patients.

Nonetheless, there are some limitations to this 
study. First, ROMs were not measured during the study.  
Second, because there was neither pain nor deformity in the 
control subjects’ knee joint in the process of gait, the pres-
ence of radiological knee OA was unable to be confirmed. 
Depending on the ages of the controls, there might be incon-
siderable degeneration in their knee joints. However, we 
employed them in the control group because they nearly had 
a normal knee function.

In spite of the limitations of this study, as far as we know, 
not many studies have discussed the movements of pelvic on 
a large population suffering from severe KOA and following 
TKA, which is the main strength of this study.

CONCLUSION
In conclusion, patients with severe KOA showed a more anterior 
pelvic tilt compared with asymptomatic controls. In patients 
with TKA, the anterior pelvic tilt decreased, but not as much 
as in the control group. Furthermore, the KOA group had 
significantly greater obliquity ROM of the pelvis; however, 
following TKA, this obliquity was decreased. Further studies 
may focus on changes in sagittal alignment and low back pain 
in individuals with KOA before and after TKA.
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Serum levels and gestational curve of adiponectin and leptin 
during adolescent pregnancy
Indiomara Baratto1 , Silvia Daher1 , Mirela Douradinho Fernandes1 , Thalita Frutuoso Lobo1 , 
Karen Priscilla Tezotto Pendeloski1 , Edward Araujo Júnior1* , Cristina Aparecida Falbo Guazzelli1

INTRODUCTION
Adipokines are involved in diverse processes. Serum adi-
ponectin levels may vary according to sex, and it is higher in 
women1. This difference is not observed between adolescents.

In adult pregnancy, it is established that the serum adi-
ponectin concentration decreases with the advancement and 
installation of insulin resistance (IR), returning to the pre-
gravid concentration after delivery. Studies indicate that there 
is a negative correlation between serum levels and gestational 
age2-4. Contrarily, there is a significant increase in plasma 
leptin levels with pregnancy progress4,5 which seems to play 
a crucial role in regulating placental growth, nutrient trans-
fer, angiogenesis, pulmonary maturation, and trophoblast 
invasion5,6. Impaired levels of adipokines have been associ-
ated with obstetric pathologies such as preeclampsia, intra-
uterine growth retardation (IUGR), gestational diabetes, and 
preterm birth7-10. Few studies have evaluated adipokines in 
adolescent pregnancy11-13. Noreña et al.14 reported that, in 
teenagers’ pregnancy, increased serum leptin levels are posi-
tively associated with IUGR.

It is now recognized that leptin, in addition to being an 
important mediator of energy balance, acts in the control 

of fertility and growth4,5. Leptin serum concentrations are 
greater in pregnant women than in non-pregnant women. 
Substantial increases in leptin levels occur early in pregnancy, 
before any significant increase in body weight, suggesting 
that factors other than adiposity are involved in the control 
of serum leptin levels10-13. Leptin concentrations peak in the 
second trimester of pregnancy and remain high until deliv-
ery6-8. The proposed physiological role of leptin during preg-
nancy is not yet known.

Adolescents appear to be at increased risk for adverse 
pregnancy outcomes, such as premature birth, low birth 
weight, preeclampsia, maternal death, and perinatal 
death15,16. In addition, it is known that pregnancy and 
childbirth complications are the main causes of mortal-
ity among adolescents in developing countries17. Despite 
the investigations carried out, it remains unclear whether 
these changes are associated with biological or sociode-
mographic factors. Therefore, this study aimed to eval-
uate weekly serum levels of adiponectin and leptin and 
investigate whether these adipokines’ levels are related to 
pre-gestational body mass index (BMI) and total weight 
gain throughout adolescent pregnancy.
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SUMMARY
OBJECTIVE: This study aimed to develop a curve of weekly serum levels of adiponectin and leptin among pregnant adolescents. In addition, pre-

gestational body mass index and weight gain were assessed and correlated with the serum concentration of these molecules.

METHODS: This was a prospective cohort study, including only pregnant adolescents with eutrophic pre-gestational body mass index who were 

weekly followed during the evolution of gestation. The serum concentrations of adipokines were determined using commercial ELISA kits and were 

correlated to pre-gestational body mass index and pregnancy weight gain. A total of 157 pregnant women participated in this study.

RESULTS: Adiponectin levels showed a significant decrease among the trimesters (p=0.0004). However, we did not observe significant differences 

among its levels when compared weekly, neither of which was between adiponectin concentration and pre-gestational body mass index or weight 

gain (p=0.36 and p=0.10, respectively). In contrast, we detected a significant increase in weekly serum leptin levels (p<0.0001), positively correlated 

to both pre-gestational body mass index and weight gain (p=0.003 and p=0.0007, respectively). 

CONCLUSION: These adipokines present a different profile throughout adolescent pregnancy.

KEYWORDS: Adiponectin. Adipokines. Adolescent. Leptin. Pregnancy. Body mass index.
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METHODS
This prospective cohort study was approved by the Research 
Ethics Committee of the Federal University of São Paulo 
(UNIFESP) under the consubstantiated opinion nº 1514/1. 
All adolescents attended in the Adolescent Prenatal Sector of the 
UNIFESP from February 2013 to March 2018 were included 
in the research after reading, understanding, and signing the 
informed consent form. As well as the respective guardians 
signed confirming their consent to participate in the study. 
The patients were followed during gestational evolution; every 
15 days, their nutrition status was evaluated through weight, 
height, and BMI. Blood samples were collected throughout 
pregnancy (from 9 to 39th gestational weeks), once in every 
trimester. In this study, pregnant women were between 12 and 
20 years of age and presented eutrophic pre-gestational BMI 
(18.5-24.9 kg/m²). Exclusion criteria were multiple gestations, 
use of corticosteroids, antibiotics, immunosuppressants, and 
anti-inflammatories, and adolescents with systemic disorders 
such as hypertension, diabetes mellitus, systemic lupus erythe-
matosus, rheumatoid arthritis, rheumatic fever, and asthma. 
In addition, patients who developed obstetric intercurrence 
with pregnancy progress were excluded. On the first prenatal 
visit, BMI was calculated based on the pre-gestational weight 
and height reported by the pregnant girl; after all, the weight 
gain of pregnant women usually changes in a short period of 
time. The nutritional diagnosis was established according to 
the Institute of Medicine (2009)18. Gestational weight gain 
was determined by the difference between the pre-gestational 
weight and the patient’s weight on her last pre-delivery visit.

According to the Ministry of Health, it is considered the 
first trimester of pregnancy from 0 to 14 weeks, the second tri-
mester from 14 to 26 weeks, and the third and last trimester 
and pregnancy from 27 to 40 weeks (2016)19.

A volume of 8 mL peripheral blood was collected (after 
12 h fasting) in tubes with spray-coated silica and polymer gel 
for serum separation (BD Diagnostics, Franklin Lakes, NJ, 
USA). After clot retraction, the sample was centrifuged, and 
the resultant serum was aliquoted and stored at -80°C until 
its assessment. We used commercial kits for all tests, and they 
were performed at the same time.

For serum adipokine levels, ELISA commercial kits were 
used – Human Adiponectin, Human Leptin Duoset (R&D 
Systems®, USA). Adiponectin and leptin sensitivity were 0.06 
ng/mL and 32.25 pg/mL, respectively. Intraassay and inter-
assay coefficients of variation (%) for adiponectin and leptin 
were 3.5 and 6.5 and 3.2 and 4.4%, respectively.

The normality tests such as skewness and kurtosis, 
Kolmogorov-Smirnov, and Shapiro-Wilk were applied to 

evaluate the quantitative variables. For the analysis of variance 
(ANOVA) between the groups, the repeated-measures ANOVA 
test was applied to measure parametric distributions, and the 
Friedman test was used to analyze the non-parametric ones, 
followed by Durbin-Watson post-tests or Dunn-Bonferroni 
post-test, respectively. For the analysis of categorical variables, 
the chi-square test was adopted. The Pearson test was applied 
to calculate the correlation coefficients. The level of significance 
was set at p<0.05. Statistical analyses were performed using the 
standard software GraphPad Prism, v6.0 for Windows (SPSS 
Inc., Chicago, IL, USA). No studies have been found allowing 
the calculation of sample size; therefore, we proposed to carry 
out a study that serves as the basis for future research. Thus, 
the totality of patients who suited the established parameters 
was included in the study period.

RESULTS
The study included 157 healthy pregnant adolescents, com-
prising 471 blood samples collected between the 9 and 39th 
gestational weeks. Table 1 shows the main characteristics of the 
participants. Pregnant women were between 12 and 20 years of 
age, with a mean age of 16.51 years (standard deviation 1.76).

Serum adiponectin levels exhibited significant differences 
with the evolution of pregnancy, characterized by a drop in 
concentration (p=0.0004; Friedman test). The data are pre-
sented in Table 2 and Figure 1A.

We did not observe a correlation between pre-gestational 
BMI, pregnancy weight gain, and serum adiponectin levels 
(p=0.36 and p=0.10, respectively). In addition, there were no 
statistical differences in serum adiponectin levels between the 
adolescents’ gestational weeks (Dunn-Bonferroni post-test). 
Conversely, we detected an increase in serum leptin levels with 
pregnancy progress (p<0.0001; repeated-measures ANOVA). 
The results are described in Figure 1B. We also observed sig-
nificant differences regarding serum leptin levels between ges-
tational weeks (Durbin-Watson post-test), particularly after 
the second trimester.

Finally, we identified a positive correlation between pre-ges-
tational BMI and pregnancy weight gain with serum leptin 
levels (p=0.003 and p=0.0007, respectively).

DISCUSSION
This research demonstrated the weekly changes in serum adi-
ponectin and leptin levels throughout gestation (from the 9 to 
39th gestational weeks). Similar to previous studies, we observed 
significant differences in adipokines concentrations between 
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pregnancy trimesters7,20,21. These adipokines present different 
profiles comparing weekly levels. Adiponectin concentration 
did not show relevant variations between weeks; neither was 
related to pre-pregnancy BMI and weight gain; contrarily, leptin 
exhibits significant changes considering week values; moreover, 
it is positively correlated with the evaluated variables.

Different studies have shown that these two adipokines 
exert different effects and present an opposite pattern during 
healthy pregnancy progress. Adiponectin seems to exhibit 

anti-inflammatory properties, whereas leptin plays an inflam-
matory role2-4,20.

Evidence supports that, in adult pregnancies, adiponectin 
is negatively correlated with gestational age20. Similar results 
were observed in this study with adolescents.

Some authors have reported that plasma adiponectin con-
centrations decrease gradually with the advancement of preg-
nancy due to fat tissue increase3. However, these values return 
to normal soon after delivery3. Studies have revealed that, in 

Table 1. Adiponectin serum concentrations (ng/mL) during the gestational weeks of adolescents.

Gestational week n Minimum 25% Interquartile range Medium 75% Interquartile range Maximum

9th 16 1,726 2,047 3,473 4,331 6,282

10th 16 1,141 2,507 3,733 5,267 7,295

11th 15 1,350 2,596 3,786 6,389 7,575

12th 15 1,058 2,891 3,677 5,263 6,924

13th 18 2,392 2,958 3,578 4,442 8,879

14th 16 1,507 1,570 3,149 3,823 5,690

15th 15 1,258 1,913 2,635 6,579 14,284

16th 15 1,001 1,514 2,569 6,250 10,943

17th 15 1,205 2,447 3,735 5,690 8,377

18th 15 1,205 2,476 3,781 4,483 6,579

19th 15 1,575 2,964 3,835 7,362 9,697

20th 15 1,322 1,599 2,998 3,459 5,960

21th 15 1,526 2,224 3,520 5,784 10,943

22th 15 1,579 2,152 3,369 4,954 9,697

23th 15 1,569 1,632 2,363 5,236 5,471

24th 15 1,233 3,349 4,183 6,940 8,520

25th 15 1,511 2,569 3,120 4,250 6,199

26th 15 1,540 1,789 2,286 4,445 5,391

27th 15 1,278 2,157 3,292 3,697 5,541

28th 15 1,353 2,458 3,520 4,723 8,588

29th 15 1,036 1,599 2,362 3,261 5,367

30th 15 1,169 1,838 2,372 3,336 4,445

31th 15 1,247 1,831 2,534 3,687 7,287

32th 15 1,007 1,951 2,326 3,372 6,352

33th 15 1,252 1,568 2,160 2,470 5,037

34th 15 1,158 1,336 2,564 3,569 5,348

35th 15 1,506 1,800 2,963 3,185 22,103

36th 15 1,621 1,883 2,610 4,789 9,056

37th 15 1,036 1,659 1,931 3,466 9,754

38th 15 1,509 1,943 2,964 3,233 5,031

39th 15 1,504 1,863 2,275 3,103 3,589

Friedman test, p=0.0004.
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Table 2. Serum leptin concentrations (ng/mL) during the gestational 
weeks of adolescents.

Gestational 
Week

n Minimum Maximum Mean
Standard 
deviation

9th 16 9.6 59.75 24.29 14.83

10th 16 9.57 45.9 22.11 10.09

11th 15 11.29 98.01 38.46 30.29

12th 15 5.83 95.65 40.10 32.56

13th 18 11.48 103.3 29.91 22.45

14th 16 5.59 54.48 26.12 15.27

15th 15 2.15 65.16 24.51 16.51

16th 15 5.29 82.23 32.91 22.24

17th 15 7.74 43.74 18.47 10.69

18th 15 7.73 38.06 19.54 8.86

19th 15 8.84 55.34 28.1 11.16

20th 15 11.56 96.91 38.42 23,87

21th 15 12.85 54.45 28.34 11.01

22th 15 12.15 54.46 24.37 11.97

23th 15 7.18 55.45 33.53 15.64

24th 15 3.42 46.22 20.01 13.26

25th 15 4.76 61.51 21.84 17,05

26th 15 11.7 48.05 31.00 12.96

27th 15 4.47 51.06 26.15 13.98

28th 15 1.31 40.67 24.89 11.11

29th 15 11.05 69.42 31.59 16.25

30th 15 4.67 87.76 39.67 23.52

31th 15 11.88 83.12 40.42 23.78

32th 15 4.49 77.36 39.57 22.15

33th 15 11.04 160.2 39.30 39.22

34th 15 7.56 68.42 30.62 17.49

35th 15 12.38 85.75 45.52 21.32

36th 15 2.87 77.51 42.39 22.37

37th 15 14.17 79.61 40.15 16.93

38th 15 19.63 85.75 49.93 22.51

39th 15 11.07 85.5 34.75 20.57

Repeated-measures ANOVA, p<0.0001.

Figure 1. Serum adiponectin (A) and leptin (B) levels (ng/mL) during gestational weeks of adolescents.

healthy women, serum adiponectin concentration may be 
altered since the first trimester21.

The literature suggests that, unlike other hormones secreted 
by adipose tissue, serum adiponectin levels decrease as adipos-
ity increases, correlating inversely with obesity, IR, and met-
abolic syndrome21.

 Regarding leptin, our study showed the opposite result. 
We detected a significant increase as pregnancy trimesters advanced, 
which was also observed comparing values of gestational weeks. 
The literature indicates that plasma leptin concentrations increase 
during pregnancy in adults, especially when comparing the three 
trimesters of gestation with the postpartum decline21,22.

Different investigators have reported that, throughout ges-
tation, median adipokine levels differed significantly according 
to pre-gestational BMI. Changes in serum adipokines concen-
trations in overweight/obese seem to be different from those 
in lean and eutrophic groups23,24. Therefore, we selected only 
eutrophic adolescents. However, it is important to note that 
the accuracy of BMI to diagnose obesity is limited25.

Our results are consistent with data obtained in adult preg-
nancy studies, where a positive correlation was observed between 
maternal plasma leptin concentration and anthropometric data 
at the beginning and the end of gestation. This association sug-
gests that body weight and, probably, adiposity gain are critical 
factors for the increase in circulating leptin levels7,21.

Serum adipokines levels have been extensively investigated 
during pregnancy with the primary purpose of elucidating a 
possible relationship to obstetric and perinatal intercurrences 
such as preeclampsia, gestational diabetes, IUGR, and low 
birth weight21,22.

The opposite effects of adiponectin and leptin are well-known. 
Several studies focused on evaluating these serum adipokines lev-
els, in both adult and adolescent pregnancies, showing signifi-
cant differences between the gestational trimesters7,21,22. However, 
this is the first study addressing serum adiponectin and leptin 
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levels weekly, from the 9 to 39th gestational weeks. The observed 
weekly differences in serum leptin levels seem to be associated 
with the development of considerable maternal-fetal interface 
changes. Thus, samples collected at the same trimester of preg-
nancy, although in different weeks, may explain at least part of the 
existing contradictions between the studies. Furthermore, in the 
early third trimester, leptin concentration may be correlated with 
weight gain. However, this difference may not be detected later.

This study limitation is that we analyzed only peripheral 
blood samples. In addition, we only assessed the complete 
form of the adiponectin molecule. Specific forms (high or 
low molecular weight form) evaluation could lead to different 
results (i.e., significant differences between weeks or association 
with pre-pregnancy BMI or weight gain). Further research is 
required to confirm these findings, and it is crucial checking 
whether similar gestational curves of adipokines are observed 
in adult pregnant women.

CONCLUSION
Adiponectin levels showed a significant decrease when compar-
ing the three trimesters, whereas there were no significant level 
changes when compared weekly, and there was no correlation 
between adiponectin concentration and pre-gestational BMI 
or weight gain. In contrast, we detected a significant increase 
in weekly serum leptin levels, positively correlated to both 
pre-gestational BMI and weight gain.

AUTHOR’S CONTRIBUTIONS
CAFG: Conceptualization, Project administration, Validation, 
Visualization. IB: Data curation, Visualization, Writing – origi-
nal draft. MDF: Data curation, Visualization. KPTP: Formal 
Analysis, Visualization. EAJ: Visualization, Writing – review 
& editing. TFL: Investigation. SD: Methodology, Supervision, 
Validation, Visualization.

REFERENCES
1.	 Bidulesco A, Liu J, Hickson DA, Fox ER, Arnett DK, Sumner 

AE, et al. Gender differences in the association of visceral and 
subcutaneous adiposity with adiponectin in African Americans: the 
Jackson Heart Study. Cardiovasc Disord. 2013;22:13-9. https://
doi.org/10.1186/1471-2261-13-9

2.	 Mazaki-Tovi M, Romero R, Kusanovic JP, Erez O, Vaisbuch E, 
Gotsch F,et al. Adiponectin multimers in normal pregnancy. J 
Matern Fetal Neonatal Med. 2008;21:796-815. https://doi.
org/10.1080/14767050802266881

3.	 Zavalza-Gómez AB, Anaya-Prado R, Rincón-Sánchez AR, Mora-
Martínez JM. Adipokines and insulin resistance during pregnancy. 
Diabetes Res Clin Pract. 2008;80:8-15. https://doi.org/10.1016/j.
diabres.2007.12.012

4.	 Highman TJ, Friedman JE, Huston LP, Wong WW, Catalano PM. 
Longitudinal changes in maternal serum leptin concentration, 
body composition, and resting metabolic rate in pregnancy. Am 
J Obstet Gynecol. 1998;178:1010-5. https://doi.org/10.1016/
s0002-9378(98)70540-x

5.	 Sagawa N, Yura S, Itoh H, Mise H, Kakui K, Korita D, et al. Role of 
leptin in pregnancy - a review. Placenta. 2002;23:Suppl A:S80-6. 
https://doi.org/10.1053/plac.2002.0814

6.	 Spadafranca A, Piuri G, Bulfoni C, Liguori I, Battezzati A, Bertoli S, et al. 
Adherence to the Mediterranean diet and serum adiponectin levels 
in pregnancy: results from a cohort study in normal weight caucasian 
women. Nutrients. 2018;10(7):928. https://doi.org/10.3390/
nu10070928

7.	 Briana DD, Malamitsi-Puchner A. Reviews: adipocytokines in 
normal and complicated pregnancies. Reprod Sci. 2009;16:921-
37. https://doi.org/10.1177/1933719109336614

8.	 Pyrzak B, Ruminska M, Popko K, Demkow U. Adiponectin as a 
biomarker of the metabolic syndrome in children and adolescents. Eur 
J Med Res. 2010;15(Suppl 2):147-51. https://doi.org/10.1186/2047-
783x-15-s2-147

9.	 Song Y, Gao J, Qu Y, Wang S, Wang X, Liu J. Serum levels of leptin, 
adiponectin and resistin in relation to clinical characteristics in normal 
pregnancy and preeclampsia. Clin Chim Acta. 2016;458:133-7. 
https://doi.org/10.1016/j.cca.2016.04.036

10.	 Goto E. Maternal and cord blood adiponectin concentrations 
in small for gestational age: a meta-analysis. Ann Nutr Metab. 
2018;72:57-64. https://doi.org/10.1159/000485748

11.	 Scholl TO, Stein TP, Smith WK. Leptin and maternal growth during 
adolescent pregnancy. Am J Clin Nutr. 2000;72:1542-7. https://
doi.org/10.1093/ajcn/72.6.1542

12.	 Fernandes MD, Daher S, Sousa LM, Baratto I, Lobo TF, Araujo Júnior 
E, et al. Blood level of adipokines and nutritional status variables 
in adolescent pregnancy. Obstet Gynecol Sci. 2020;63:683-9. 
https://doi.org/10.5468/ogs.20102

13.	 Baratto I, Daher S, Lobo TF, Araujo Júnior E, Guazzelli CAF. 
Adiponectin and leptin serum levels in normal adolescent 
pregnancies. J Matern Fetal Neonatal Med. 2021;34:2019-24. 
https://doi.org/10.1080/14767058.2019.1651836

14.	 Noreña I, Pardo MP, Mockus I. Serum adipokine levels and insulin 
resistance in the first trimester of pregnancy in adolescents and 
their relationship with neonatal weight. Biomédica. 2018;38:427-
36. https://doi.org/10.7705/biomedica.v38i4.4035

15.	 Al-Ramahi M, Saleh S. Outcome of adolescent pregnancy at a 
University Hospital in Jordan. Arch Gynecol Obstet. 2006;273:207-
10. https://doi.org/10.1007/s00404-005-0055-5

16.	 Mukhopadhyay P, Chaudhuri RN, Paul B. Hospital-based perinatal 
outcomes and complications in teenage pregnancy in India. J Health 
Popul Nutr. 2010;28:494-500. 

17.	 World Health Organization. Adolescent Health. Geneva: World 
Health Organization; 2013. https://doi.org/10.3329/jhpn.
v28i5.6158

18.	 Padilha PDC, Accioly E, Veiga GV, Bessa TC, Libera BD, Nogueira 
JL, et al. The performance of various anthropometric assessment 
methods for predicting low birth weight in pregnant women. Rev 
Bras Saude Mater Infant. 2009;9:197-206.

https://doi.org/10.1186/1471-2261-13-9
https://doi.org/10.1186/1471-2261-13-9
https://doi.org/10.1080/14767050802266881
https://doi.org/10.1080/14767050802266881
https://doi.org/10.1016/j.diabres.2007.12.012
https://doi.org/10.1016/j.diabres.2007.12.012
https://doi.org/10.1016/s0002-9378(98)70540-x
https://doi.org/10.1016/s0002-9378(98)70540-x
https://doi.org/10.1053/plac.2002.0814
https://doi.org/10.3390/nu10070928
https://doi.org/10.3390/nu10070928
https://doi.org/10.1177/1933719109336614
https://doi.org/10.1186/2047-783x-15-s2-147
https://doi.org/10.1186/2047-783x-15-s2-147
https://doi.org/10.1016/j.cca.2016.04.036
https://doi.org/10.1159/000485748
https://doi.org/10.1093/ajcn/72.6.1542
https://doi.org/10.1093/ajcn/72.6.1542
https://doi.org/10.5468/ogs.20102
https://doi.org/10.1080/14767058.2019.1651836
https://doi.org/10.7705/biomedica.v38i4.4035
https://doi.org/10.1007/s00404-005-0055-5
https://doi.org/10.3329/jhpn.v28i5.6158
https://doi.org/10.3329/jhpn.v28i5.6158


6

Rev Assoc Med Bras. 2023;69(9):e20230077

Adiponectin and leptin levels in adolescents

19.	 Ministry of Health (MS). Vaccination booklet. Dhaka: Ministry of 
Health and Family Welfare; 2016.

20.	 Vähämiko S, Isolauri E, Laitinen K. Weight status and dietary intake 
determine serum leptin concentrations in pregnant and lactating 
women and their infants. Br J Nutr. 2013;110:1098-106. https://
doi.org/10.1017/S0007114513000214

21.	 Misra VK, Straughen JK, Trudeau S. Maternal serum leptin during 
pregnancy and infant birth weight: the influence of maternal 
overweight and obesity. Obesity. 2013;21:1064-9. https://doi.
org/10.1017/S0007114513000214

22.	 Castellano Filho DS, Amaral Correa JO, Santos Ramos P. Body weight 
gain and serum leptin levels of non overweight and overweight/
obese pregnant women. Med Sci Monit. 2013;19:1043-9. https://
doi.org/10.12659/MSM.884027

23.	 Hinkle SN, Rawal S, Liu D, Chen J, Tsai MY, Zhang C. Maternal 
adipokines longitudinally measured across pregnancy and 
their associations with neonatal size, length, and adiposity. Int 
J Obes. 2019;43:1422-34. https://doi.org/10.1038/s41366-
018-0255-2

24.	 Suto M, Maeda K, Sato M, Kaji T, Irahara M. Plasma adipokine 
concentrations in overweight/obese pregnant women: a longitudinal 
study. Gynecol Endocrinol. 2019;35:242-6. https://doi.org/10.10
80/09513590.2018.1512572

25.	 Okorodudu DO, Jumean MF, Montori VM, Romero-Corral A, 
Somers VK, Erwin PJ et al. Diagnostic performance of body mass 
index to identify obesity as defined by body adiposity: a systematic 
review and meta-analysis. Int J Obes. 2010;34:791-9. https://doi.
org/10.1038/ijo.2010.5

https://doi.org/10.1017/S0007114513000214
https://doi.org/10.1017/S0007114513000214
https://doi.org/10.1017/S0007114513000214
https://doi.org/10.1017/S0007114513000214
https://doi.org/10.12659/MSM.884027
https://doi.org/10.12659/MSM.884027
https://doi.org/10.1038/s41366-018-0255-2
https://doi.org/10.1038/s41366-018-0255-2
https://doi.org/10.1080/09513590.2018.1512572
https://doi.org/10.1080/09513590.2018.1512572
https://doi.org/10.1038/ijo.2010.5
https://doi.org/10.1038/ijo.2010.5


1

Rev Assoc Med Bras. 2023;69(9):e20230167

ORIGINAL ARTICLE https://doi.org/10.1590/1806-9282.20230167

Survivin expression as a prognostic marker for breast cancer
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Glaucia Luciano da Veiga1 , Beatriz da Costa Aguiar Alves1 , Fernando Luiz Affonso Fonseca1,2*

INTRODUCTION
Cancer is highly prevalent worldwide, with breast cancer being 
the second most common in women1. Due to the speed of 
development observed in breast cancer, several studies aimed 
at discovering new biomarkers have been carried out in order 
to arrive at an early diagnosis and quickly initiate treatment, 
thus increasing the chances of achieving a cure for the patient.

Currently, survivin, a member of the inhibitor of apop-
tosis (IAP) family of proteins, has been the subject of several 
studies involving cancer2. This 16.5 kDa protein, encoded 
by the BIRC5 gene, was cloned for the first time in 1997 by 
Ambrosini et al.3 and is detected in many cases of malignant 
tumors4, but not in healthy tissue samples, therefore directly 
relating its presence to oncogenesis2,4,5.

Survivin participates in several biological pathways4-6, but 
one of the main pathways in which this protein is expressed 
is in escape from apoptosis. Apoptosis, i.e., programmed cell 
death, can be initiated by extrinsic and intrinsic cell expres-
sion pathways7; in the extrinsic pathway, an external agent (i.e., 
radiotherapy, chemotherapy, and so on) stimulates p53, an 
apoptosis-linked transcription factor that regulates a number of 

other pro-apoptotic genes that lead to cell death2. Survivin acts 
directly to inactivate the apoptosis cascade. Thus, p53 acts antag-
onistically to the anti-apoptotic action of surviving2,4,6; in this 
way, research is being carried out to evaluate how the inacti-
vation of survivin would be an effective form of treatment in 
patients with metastatic cancer2. In cells that are being signaled 
for apoptosis, survivin is more expressed and released into the 
cytosol, preventing the activation of caspases, and thus, inhib-
iting apoptosis2,5.

The intrinsic pathway, in turn, is initiated by signals from 
mitochondria, a cytoplasmic organelle in eukaryotic cells. 
After intrinsic stimulation, cytochrome-C and Smac/DIABLO 
produced in the mitochondria form the apoptosome that acti-
vates caspase-97. Then caspase-9 activates other caspases that 
induce cellular apoptosis. In mammals, IAP proteins inhibit 
apoptosis by indirectly inhibiting caspases7.

As survivin plays a fundamental role in the evasion of 
apoptosis in tumor cells, the aim of this study was to verify the 
expression profile of the survivin gene in paraffin-embedded 
breast tumor samples and associate it with the clinical charac-
teristics of the patients.
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SUMMARY
OBJECTIVE: Due to the speed of development observed in breast cancer, several studies aimed at discovering new biomarkers have been carried out 

in order to arrive at an early diagnosis. As survivin plays a fundamental role in the evasion of apoptosis in tumor cells, the aim of this study was to verify 

the expression profile of the survivin gene in paraffin-embedded breast tumor samples and associate it with the clinical characteristics of the patients.

METHODS: This is a cross-sectional study, for which 100 tumor samples were obtained from cancer patients treated throughout the year 2019 

at Instituto de Mama do Cariri (Juazeiro do Norte, in the state of Ceará). This study included women over 30 years old who had confirmed breast 

cancer through anatomopathological examination but excluded those with non-neoplastic breast comorbidities, other neoplasms, or chronic diseases. 

Survivin gene expression was assessed by quantitative polymerase chain reaction.

RESULTS: The expression of survivin is associated with the lack of expression of estrogen (p=0.027) and progesterone (p>0.0005) receptors. It means 

that survivin expression is higher in patients in which labeling was absent for estrogen receptor and progesterone receptor.

CONCLUSION: Our data reinforce that survivin expression is higher in estrogen receptor-patients, thus representing an additional prognostic tool.
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METHODS

Patients
This is a cross-sectional study, for which tumor samples were 
obtained. The samples were collected. A total of 100 breast cancer 
patients from Instituto de Mama do Cariri (Juazeiro do Norte, 
in the state of Ceará) were included in this study throughout the 
year 2019. This study was approved by the Centro Universitário 
FMABC Research Ethics Committee under research protocol no. 
346712/14 of August 2013. A free and informed consent form 
was signed by each individual included in this study. All exper-
iments were performed in accordance with the Declaration of 
Helsinki. Women over 30 years of age with breast cancer con-
firmed by anatomopathological examination were included. 
Women with other non-neoplastic breast comorbidities or with 
other neoplasms or chronic diseases such as human immunodefi-
ciency virus, hepatitis, and diabetes were excluded from this study.

The parameters studied were age, staging, and the presence 
of prognostic markers [i.e., human epidermal growth factor 
receptor-2 (HER2), Ki-67, estrogen receptor (ER), and proges-
terone receptor (PR)] in addition to survivin gene expression.

Tumor samples
Breast tumor biopsies obtained from the patients were fixed 
in 10% buffered formalin, embedded in paraffin (FFPE), and 
sliced into 10 μm sections using a microtome for histopatho-
logical, immunohistochemical, and molecular analyses. 

Immunohistochemistry
In slides with paraffin material, the percentage of Ki-67, ER, 
PR, and HER2 labeling was analyzed to determine the tumor 
type of each patient.

Survivin gene expression
A total of five 10 μm sections of tumor samples from each 
patient were subjected to RNA extraction using the RNeasy® 
FFPE Kit (Qiagen, cat. no. 73504, Hilden, Germany), following 
the manufacturer’s recommendations. RNA concentration was 
measured by spectrophotometry (NanoVue Plus - GE Health 
Care, Buckinghamshire, UK).

Complementary DNA synthesis was performed using 100 ng 
of RNA with the QuantiNova Reverse Transcription Kit (Qiagen, 
cat. no. 205413, Hilden, Germany), according to the manufac-
turer’s recommendations. Specific primers for target and endog-
enous genes (GAPDH - glyceraldehyde-3-phosphate dehydro-
genase) were designed using the Primer3 Input 0.4.0 software; 
surviving F-CAGATTTGAATCGCGGGACCC and surviving 
R-CCAAGTCTGGCTCGTTCTCAG generated an amplicon 

of 187 bp; GAPDH F-GACCACAGTCCATGCCATGA and 
GAPDH R-CAGCTCAGGGATGACCTTGC generated an 
amplicon of 148 bp. Amplifications were performed on an 
Applied Biosystems 7500 Real-Time PCR Systems thermocycler 
(Applied Biosystems, Foster City, USA), using the 1× Quantitec 
SYBR Green PCR fluorophore kit (Qiagen, Cat No. 204143, 
Hilden, Germany), and 0.2 μM of each specific primer, in a 
final volume of 15 μL per sample. The thermal conditions were 
an initial phase with hot start at 95°C for 10 min, followed by 
45 cycles of 95°C for 10 s and 60°C for 25 s.

The expression of the target gene for each patient was deter-
mined by the 2-ΔCq 8 method and associated with the charac-
teristics, clinical variables, and anatomopathological results of 
the patients.

Statistical analysis
Absolute and relative values were used to describe the qualita-
tive variables. Quantitative analyses were performed using the 
Shapiro-Wilk test, with a significance of p<0.05, using medi-
ans and the 25th and 75th percentiles. The Kruskal-Wallis and 
Mann-Whitney tests were also used to study the association 
between diagnostic variables and the expression of survivin. 
Spearman’s test was also used to observe the correlation between 
survivin and Ki-67. For all analyses, a confidence level of 95% 
was used. The program utilized was Stata, version 11.0.

Among the quantitative variables, the markers such as Ki-67, 
HER2, ERs, and PRs were evaluated and quantified by immu-
nohistochemistry technique. Age and staging were also quan-
titatively assessed, and the obtained values were expressed as 
mean±standard deviation, median, maximum, and minimum 
values. The criteria to include variables involved factors such as 
theoretical relevance, statistical significance, correlation with the 
outcome of interest, and adjustment for potential confounders. 
In addition, the criteria were adjusted to avoid possible con-
founders. It is common to use stepwise selection (i.e., forward, 
backward, and stepwise) or statistical significance criteria (e.g., 
p<0.05) approaches for the inclusion or exclusion of variables 
in the logistic regression model.

RESULTS
The clinical characteristics of the patients included in this 
study are described in Table 1. Of the 100 samples submitted 
to gene amplification, adequate quality for molecular analysis 
was obtained only in 89% of the samples (89 out of 100 sam-
ples). Of these, expression of survivin was absent in 13.5% of 
the samples (n=12); the other 77 samples (86.5%) had detect-
able expression levels.
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The association between survivin expression values and 
the clinical characteristics of patients is described in Table 2. 
As the expression of survivin is associated with the expression 
of ER and PR (higher in patients in which labeling was absent 
for ER and PR), samples were divided according to the tumor 
subtype in which survivin expression was analyzed (Figure 1). 
As can be seen, patients with triple negative tumors have the 
highest expression of survivin, while those who are positive 
for hormone receptors and HER2 have the lowest expression 
of this marker.

There was no correlation between survivin expression and 
patient age or between survivin and Ki-67 marker status.

Table 1. Clinical characteristics of the patients.

Variables n %

Staging*

IA 15 15.5

IIA 34 35.1

IIB 32 33.0

IIIA 5 5.1

IIIB 11 11.3

HER2

Negative 62 62.0

+ 20 20.0

++ 6 6.0

+++ 12 12.0

ER*

Negative 18 18.2

Positive 81 81.8

PR

Negative 21 21.0

Positive 79 79.0

Chemotherapy

No 4 4.0

Yes 96 96.0

Median p.25–p.75

Age 56.0 49.0–68.0

Survivin 1.6 0.008–23.6

Ki-67 (%) 5.0 0.0–20.0

HER2: human epidermal growth factor receptor 2; ER: estrogen receptor; 
PR: progesterone receptor *without information for some samples.

Table 2. Association between survivin expression values and clinical 
characteristics of the patients. 

Variables
Survivin

pa

Median (95%CI)

Staging 

0 136.2 (0.0; 272.3)

0.469

IA 3.7 (0.14; 145.0)

IIA 0.1 (0.01; 7.2)

IIB 1.4 (0.2; 4.1)

IIIA 0.5 (0.0; 30.1)

IIIB 23.6 (0.0; 182.6)

HER2

Negative 1.6 (0.1; 10.5)

0.835
+ 0.2 (0.02; 4.4)

++ 3.8 (0.0; 25.1)

+++ 2.5 (0.2; 8.2)

Median (95%CI) pb

ER

Negative 18.0 (0.5; 134.4)
0.027 

Positive 0.8 (0.06; 2.8)

PR

Negative 26.5 (2.9; 139.4)
0.0005 

Positive 0.2 (0.04; 2.1)

Chemotherapy

No 136.2 (0.0; 1528.5)
0.623

Yes 1.6 (0.2; 3.9)

ER: estrogen receptor; PR: progesterone receptor. aKruskal-Wallis.  
bMann-Whitney. 

Figure 1. Representation of survivin gene expression in breast cancer 
tumor subtypes: triple- (n=7), HER2-/HR+ (n=36), HER2+/HR- (n=10), 
and triple+ (n=21). One-way ANOVA test. *p<0.05.
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DISCUSSION
In this study, the expression of survivin in the tumor of patients 
with breast cancer without hormone markers is greater than 
that found in patients whose tumors express hormone receptors. 
Survivin is an apoptosis-inhibiting protein whose expression 
is associated with a poor prognosis in breast cancer patients5. 
In these patients, staging is very important to inform the mas-
tologist on the correct therapeutic approach in order for the 
treatment to be as effective as possible9. Increased cytoplasmic 
expression of survivin has already been correlated with the stage 
and histological grade of the tumor and the development of 
metastasis10. Although, in this study, an association was not 
found between the expression of survivin and the staging of 
the patients, it was possible to establish an association between 
the increased expression of survivin and the absence of a hor-
monal biomarker (i.e., ERs, PRs, and the HER2 protein) in 
paraffinized tumor samples. According to our data, patients 
with triple-negative tumors have a significantly higher expres-
sion of survivin compared with that found in other subtypes, 
and the lowest expression of this gene was found in triple-posi-
tive tumors. Thus, by separating patients into groups (HER2-/
HR- or Triple N, HER2-/HR+, HER2+/HR, HER2+/HR+, 
or Triple+, where HR stands for hormone receptor), it was 
possible to clearly visualize the difference in expression levels 
between these groups.

Triple-negative breast cancer (TNBC) are a tumor subtype 
that does not express HER2 or ERs and PRs; as they do not 
respond to hormonal or anti-HER2 therapies, TNBC tend to 
be more aggressive and develop metastases11. In addition to the 
lack of a therapeutic target, this tumor subtype lacks an ade-
quate prognostic marker12. According to the authors, survivin 
and epidermal growth factor receptor expression evaluated by 
immunohistochemistry were considered of prognostic value for 
TNBC. Likewise, survivin expression together with zinc fin-
ger of the cerebellum 1 also showed prognostic potential13; in 
this case, the expression of these was evaluated in frozen tumor 
samples using quantitative polymerase chain reaction (qPCR) 
and in paraffin-embedded samples by immunohistochemis-
try. Our results show that the isolated expression of survivin 
obtained by qPCR can be considered a prognostic marker for 
all breast tumor subtypes, and that this evaluation can be per-
formed on stored paraffin-embedded samples.

In breast cancer, HER2 is overexpressed in 15-30% of 
tumors14; HER2 is a trans-membrane tyrosine kinase receptor 
that participates in the control of cell proliferation and tum-
origenesis15. As this protein has the function of suppressing 
apoptosis and promoting tumor growth, its expression has 
been used as a prognostic biomarker16. Increased expression 

of HER2 induces the activation of the PI3K/Akt pathway 
which, in turn, leads to increased surviving expression17. 
However, although HER2 expression is accompanied by that 
of survivin, our results indicate that the triple-negative tumor 
samples had increased survivin expression compared with the 
triple-positive ones.

Breast cancer is a hormone-dependent tumor, and the anal-
ysis of hormone receptors, such as progesterone and estrogen, 
is a widely accepted prognostic marker for predicting treat-
ment response18. According to the authors, survivin expression 
in invasive ductal carcinoma tumors is negatively correlated 
with PR and is independent of ER. Our data show that lower 
expression of survivin was indeed obtained in the samples with 
hormone expression. Elevated levels of progesterone have an 
antiproliferative effect on breast cancer19, having, therefore, 
contrary action to survivin, a fact that may explain this nega-
tive correlation between these biomarkers.

The absence of ER expression indicates a worse prognosis 
for the patient. Thus, additional markers that can complement 
this assessment and indicate a more effective treatment are of 
great importance. Our data reinforce that, in ER- patients, 
increased survivin expression is present; therefore, this protein 
has great potential as a therapeutic target, and as such, it has 
been widely tested in different carcinomas by several groups20,21.

This study has some limitations: the study of gene expres-
sion in paraffin material, even using adequate methodology 
for this purpose, may have loss of information associated with 
the quality of the isolated genetic material. In addition, the 
beginning of the pandemic that occurred shortly after the 
collection of the material did not allow us to follow up the 
patients in order to associate the data obtained with clinical 
outcomes. Even so, the data described here demonstrate that 
survivin mRNA expression in samples is higher in negative 
hormone-receptor tumors. Thus, the evaluation of surviving 
mRNA expression in tumors immersed in paraffin can be 
considered a tool to aid prognosis, as this profile is different 
for breast cancer subtypes.
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Surgical outcome of spinal schwannoma and neurofibroma
Antonio Costa Ferreira Filho1* , Camila Manzano de Bacellar Blanco2 , José Vitor Coimbra Trindade1 , 
Guilherme Barros de Mattos1 , Andrei Fernandes Joaquim3

INTRODUCTION
Spinal tumors can be classified according to their relationship 
with the spinal cord in intradural and extramedullary, intra-
dural and intramedullary, or extradural1. The intradural and 
extramedullary tumors correspond to about 40% of the cases 
of spinal tumors, and the main histological representatives 
of this group are the schwannomas and neurofibromas, both 
of these tumors originated from the peripheral nerve sheath, 
besides meningiomas1-4. Patients with intradural and extramed-
ullary tumors generally present with axial pain and neurolog-
ical symptoms due to progressive compression of the spinal 
cord, and the main therapeutic modality is surgical resection, 
given the high efficacy and safety of the method5-9. The resec-
tion when performed with a wide exposure of the tumor and 
with the proper surgical precaution proves to be curative for 
patients. Surgery has immediate and lasting efficacy, although, 
in isolated cases, other treatment modalities may play a role, 
such as radiosurgery, in selected situations5.

Nerve sheath tumors, schwannomas and neurofibromas, 
are the most common forms of intradural and extramedul-
lary tumors. Schwannomas are the most common, followed 

by neurofibromas and ganglioneuromas1,10. About 35-45% of 
patients affected by these tumors suffer from neurofibromato-
sis (NF), with NF1 related to neurofibromas and NF2 related 
to schwannomas1. We emphasize that both can still be found 
singly or sporadically, especially schwannoma, unrelated to 
NF. Schwannomas are neoplasms derived from Schwann cells, 
and most of these tumors originate from the dorsal roots and 
less frequently originate from the ventral roots, where surgical 
access is more difficult, as, in general, the standard exposure 
of the spine is performed by approaches to the posterior mid-
line of the spine2,5. These tumors are usually associated with 
radicular pain as well as sensory deficits. Neurofibromas, on 
the contrary, are commonly involved with the cervical spine, 
which can make surgical resection difficult, especially when 
plexiform and involving multiple segments, typical of type 1 
NF3. Thus, it is clear the importance of evaluating the treat-
ment of these tumors, as, despite being generally benign, they 
can cause severe neurological sequelae and great impact on 
quality of life due to spinal cord comprehension. The identi-
fication and treatment of these neoplasms provide great gain 
for the patient’s quality of life, and the treatment is generally 
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SUMMARY
OBJECTIVE: The aim of this study was to evaluate the outcome and surgical complications in patients with spinal schwannoma or neurofibroma 

surgically treated at the Hospital das Clínicas of the State University of Campinas.

METHODS: This was a retrospective cohort study, using medical records of patients operated between 2011 and 2021. The sample distribution was 

verified using the Kolmogorov-Smirnov test. The dynamics between qualitative variables were assessed using Fisher’s exact test. We used means 

analysis to assess patient improvement based on Frankel scores.

RESULTS: A total of 16 patients were evaluated, of whom 56.25% (9) were men and 43.75% (7) were women. There were 13 (81.25%) patients with 

schwannomas and 3 (18.75%) with neurofibromas. Patients with deficits had neurological improvement, such as walking or with at least Frankel D or 

E after surgery. Laminectomy, performed in 8 patients (50%), and laminoplasty, used in 9 patients (56.25%), were the main techniques.

CONCLUSION: The surgical approach was proved to be an effective and safe alternative to the treatment of these tumors, with neurological 

improvement and minor surgical complications.

KEYWORDS: Quality of life. Spinal cord compression. Neurofibroma.
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curative. Considering the lack of national studies evaluating 
surgery in our country, the aim of this study was to evaluate the 
role of surgical treatment in the management of these tumors 
in a Brazilian tertiary clinical hospital.

METHODS

Patient selection
We performed a retrospective cohort study. Data collection was 
carried out at the Clinical Hospital of the State University of 
Campinas. It included all patients with spinal schwannoma or 
neurofibroma operated on by the neurosurgery team between 
2011 and 2021 who met the inclusion criteria. The inclusion 
criteria were patients with spinal schwannoma or neurofibroma 
who were surgically treated at the institution, performed by the 
same surgeon (AFJ). The exclusion criteria were patients who 
had not undergone surgical treatment and whose data were 
either missing or not available for analysis. The project was 
submitted and approved by the Medical Ethics Committee of 
UNICAMP (CAAE: 48731721.0.0000.5404). Importantly, 
the confidentiality of these patients was maintained, and their 
identities were preserved. The is a retrospective study, so there 
is no risk to the patients involved in this study.

Data collection and definition of some indicators
The clinical data of patients were retrospectively collected. 
Neurological status was evaluated before and after surgery using 
the Frankel classification for spinal cord injury. Histological data, 
as well as information about surgical treatment were collected. 
The patients included in the study were followed up until the 
last follow-up visit before data analysis. The medical records were 
requested and evaluated, and after applying the inclusion and exclu-
sion criteria, the patients included in the study were added to an 
Excel spreadsheet together with the information of interest to the 
project. Using the data obtained, a descriptive statistical analysis 
was performed in order to answer the objectives proposed by the 
study. The patient characteristics that were selected for the study 
were length of hospitalization, occurrence of complications, and 
postoperative functions, and the results were analyzed.

Statistical analysis
After data collection, the results were analyzed. The data obtained 
were then processed with Excel. To verify the normality of the 
quantitative variables, the Kolmogorov-Smirnov tests were 
applied for the age of the patients, whereas the qualitative vari-
ables will be presented in absolute and relative values. The eval-
uation of the association between variables was done using the 

chi-square test. Furthermore, mean improvement analysis was 
performed to evaluate the improvement of neurological status 
between Frankel scores before and after surgery.

RESULTS
The analysis included 16 patients after applying the inclusion 
and exclusion criteria; 56.25% (9) were men and 43.75% (7) 
were women, so it was not possible to identify a preference for 
a specific gender. The mean age of the population was 44 years, 
with 41.5 years for males and 47.3 years for females. We used 
the Kolmogorov-Smirnov test (age analysis), aiming to verify 
if there is a normal distribution of the data, and from this, we 
could identify some biases. The overall age range was 20-71 
years, 25-67 years in women and 20-71 years in men. Regarding 
tumors, there were 13 patients with schwannomas (81.25%) and 
3 with neurofibromas (18.75%). All patients who were affected 
by neurofibromas had the diagnosis of type 1 NF (100%). 
We did not observe recurrences in our sample during the study 
follow-up. In one patient, it was necessary to divide the surgical 
procedure into four surgical steps–two for tumor removal and 
two for deformity correction. This strategy was used due to the 
high complexity of the procedure, in which it was necessary to 
perform an intra- and extradural resection with the release of the 
vertebral artery. One year after the removal of the tumor, due 
to an iatrogenic kyphosis, it was necessary to perform a cervical 
arthrodesis between C3 and C6 in this patient.

The tumors presented an uneven distribution as to location, 
7 (43.75%) were ventrally located, 6 (37.5%) were lateral to the 
spinal cord, and 5 (31.25%) were dorsal; among all the tumors, 
one had ventral and dorsal location simultaneously and another 
had lateral and dorsal location. No correlation was found between 
the location of the tumors and the clinical recovery of the patient.

Regarding the correlation of tumor location with the main 
complaint, we noticed a tendency for more cranial tumors to 
have motor deficits as the main complaint, as we can see in 
Figure 1. To test this correlation, Fisher’s test was applied to 
the sample. The p-value for our sample was 0.023601, which 
means that, considering that the distribution is random, the 
chance of this scenario to occur is 2.36%. Considering an 
alpha of 0.05, we have to reject the null hypothesis, which 
predicted an absence of a relationship between the location 
and the main complaint of the patient, so there is an associa-
tion between the location of the tumor and the patient’s main 
complaint. The main symptom found in the patients was very 
severe pain, and the information about irradiation was compro-
mised because many medical records did not describe whether 
or not there was irradiation of pain.
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The analysis of the average improvement was made, and 
each patient had an average increase of 0.8125 on the Frankel 
scale, a mode of increase of 1 on the scale, with most moving 
from D to E. When analyzing the data, there was a trend of 
improvement on the Frankel scale. In Table 1, a comparison 
between Frankel score in the preoperative and postoperative 
stages is presented, indicating that the distribution is altered 
through the surgical intervention. The mode was that the 
patients had an improvement of 1°, with the majority moving 
to grade E on the scale, as we can see by comparing Figures 2 
and 3. It was identified that 14 (87.5%) of patients had spi-
nal cord compression by the tumor, of which two had a worse 
score on the Frankel scale, being classified as B. Interestingly, 
even patients with severe spinal cord compression (Frankel B) 
showed significant improvement with surgery, and 11 (68.75%) 
patients had an improvement of at least 1° in the Frankel score.

The main techniques used were laminectomy and lamino-
plasty. Laminoplasty was used as one of the surgical techniques 
of approach in 9 (56.25%) patients, whereas laminectomy was 
done in 8 (50%) patients and 1 patient underwent both tech-
niques. Laminectomy had to be associated with other techniques 
in 7 (87.5%) patients, such as facetectomy, concomitant arthrod-
esis, and duroplasty, among others. Arthrodesis was performed in 

3 patients (18.75%) together with laminectomy, and 1 patient 
had to undergo circumferential arthrodesis 1 year after tumor 
removal due to iatrogenic kyphosis. Laminoplasty was associated 
with two other procedures (i.e., laminectomy and flavectomy) in 
2 (22.22%) of the patients. In figure 4 we can see an example of 
the surgery procedure with demonstrative images.

Two patients had to undergo drainage of the thorax due 
to postoperative bleeding of intrathoracic tumor removal. 
There were also two cases of thoracic bleedings in which the 
patients required a chest drain during the initial postoperative 
period. One of these patients, during return visits, complained 
of chest pain, which was controlled with medication. One of 
the patients operated on for neurofibroma, during the return 
visit, complained of leg pain; the pain was coming from new 
neurofibromas in the leg region. The patient had the diagnosis 
of NF1. There was a case of surgical wound infection, treated 
with ciprofloxacin and with resolution without the need for 
further surgery. There was also one patient with micturition 
disorder during the post-surgery period who was referred to 
the urology service to investigate the origin of the problem. 
Regarding pain, two patients remained with chronic pain in 
the postoperative period and required medication for pain 
of neuropathic origin. Thus, despite having complications (5 of 

Table 1. Comparative improvement of Frankel grade before surgery 
and postoperative at the final follow-up.

A B C D E

Preoperative Frankel 0 2 0 12 2

Postoperative Frankel 0 0 0 5 11

Figure 1. Presentation of symptoms.

Figure 2. Preoperative Frankel score.

Figure 3. Postoperative Frankel score at the last follow-up.
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the 16 patients) such as bleeding, infection, fistula, difficulty 
to urinate, and chronic pain, no patient had serious sequelae 
from the surgery. Thus, joining this to the benefits that were 
brought to the patients, we classified the surgical approach as 
an effective and safe alternative for intradural tumors.

DISCUSSION
In this study, we present a series of 16 patients who underwent 
surgical treatment of tumors derived from the neural sheath of 
peripheral nerves in a single center. There was a significant neu-
rological improvement in all patients with deficits, and at the 
end of the study, all were walking and with at least Frankel D 
(preserved strength in four limbs and able to ambulate). Among 
those found in the sample, we observed a higher prevalence of 
schwannomas when compared with neurofibromas, with no gen-
der preference. This is probably due to the high rate of patients 
with sporadic schwannomas (not associated with NF2) in the 
studied region. Among the patients with neurofibromas, all had 
NF1, demonstrating the correlation between the appearance of 
tumors and this underlying genetic disease. The main symptoms 
found were motor deficit and pain, and a correlation between 
tumor height and the main complaint was demonstrated. More 
cranial tumors have a higher incidence of motor complaints.

As for the prognosis, it was noticed that, in general, the sur-
gical approach provided clinical improvement to the patients, 
with a reduction of motor deficit and pain. Most patients were 
classified as E on the Frankel scale after surgery. Regarding the 
approach and techniques, we would have to increase the number 
of patients to identify the prognosis of the patients approached 
via the ventral approach. The main techniques used were lami-
nectomy and laminoplasty. In two cases, a late reapproach was 
necessary because of kyphotic deformity after laminectomy and 
because of residual tumor growth (partial resection).

Limitations
This was a retrospective study with limited statistical power, 
rather than a prospective cohort study. Besides, the number of 
patients enrolled in this study was not enough. Anyway, the 
benefits of surgery were clearly demonstrated.

CONCLUSION
The surgical results were considered good because there were 
neurological improvements, no major complications, deaths, or 
neurological worsening in this series. Schwannoma-type tumors 
not related to NF predominated in our series. No patient had 
severe neurological sequelae. The surgical treatment at our 
institution was safe and effective, with acceptable complica-
tion rates and few neurological sequelae.
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Figure 4. Patient with thoracic ventral schwannoma. (A) Initial exposure 
after dural opening. The tumor cannot be seen initially. (B) After sutures 
in the dentate ligament, the spinal cord is rotated to the contralateral 
side, with good tumor visualization. (C) Surgical image after total tumor 
removal without any additional injury to the spinal cord.
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Sexual function according to infiltration of endometriosis of the 
rectovaginal septum: a cross-sectional study
Grazielly Karen Silva1 , Cristina Laguna Benetti-Pinto1 , Daniela Angerame Yela1* 

INTRODUCTION
Endometriosis is an inflammatory, estrogen-dependent disease 
defined by the presence of tissue that resembles the endome-
trial gland and/or stroma outside the uterus, predominantly, 
but not exclusively, in the female pelvis. Deep endometriosis is 
defined as the subperitoneal infiltration of ³5 mm endometrial 
implants, leading to the formation of endometriotic nodules1.

Transvaginal ultrasound (TVUS) can classify deep rectovag-
inal septum endometriosis into three types: type I: pelvic area 
with a typical or atypical lesion surrounded by scar tissue, in 
the form of a cone, whose depth is diagnosed when surgically 
removed; type II: lesion formed by retraction of the rectum 
involving a typical lesion; and type III: endometriotic nodule 
infiltrating the rectovaginal septum2.

Dyspareunia, which is a disabling condition that severely 
affects women physically and psychologically, is one of the 
most common symptoms of deep endometriosis3. Deep infil-
trative endometriosis is also related to reduced quality of life 
and sexual function4. Several studies have investigated the rela-
tionship between different pain symptoms and the specific 
anatomic location of endometriotic lesions5,6. The presence of 
vaginal lesions is frequently associated with severe dyspareunia5, 
as is the number of previous surgical procedures for treating 

endometriosis, the extent of the lesions, the obliteration of the 
rectouterine excavation, and the degree of peritoneal infiltra-
tion, among others6,7. Despite this, it is not yet known whether 
the degree of infiltration of rectovaginal septum endometriosis 
correlates with dyspareunia and sexual dysfunction. Thus, this 
study aimed to assess whether there is a correlation between 
the degree of endometriotic infiltration and dyspareunia and 
sexual function.

METHODS
A cross-sectional study with 127 women was carried out at 
the Endometriosis Outpatient Clinic of a tertiary hospital 
from March 2021 to March 2022. Eligible participants were 
between 18 and 45 years old, diagnosed with endometriosis in 
the rectovaginal septum (diagnosis performed by TVUS with 
bowel preparation8), and sexually active. Women with cogni-
tive deficits that impeded the understanding of questionnaires 
were excluded.

The analyzed variables included age, parity, education 
(i.e., elementary school–up to 9 years of schooling, high 
school–up to 12 years of schooling, and higher education–
more than 12 years of schooling), low income (<R$291 
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SUMMARY
OBJECTIVE: The aim of this study was to associate the degree of infiltration of rectovaginal septum endometriosis with dyspareunia and sexual function.

METHODS: A cross-sectional study was carried out with 127 women followed up at a tertiary hospital from March 2021 to March 2022. The women’s 

sociodemographic and clinical conditions and dyspareunia were evaluated. The sexual function was evaluated by the Female Sexual Function Index.

RESULTS: A total of 53 women with type I, 37 with type II, and 37 with type III rectovaginal septum endometriosis were evaluated. The women had 

a mean age of 38.76±6.63 years and a mean body mass index of 27.62±5.11 kg/m2. The mean time of diagnosis of endometriosis was 6.94±4.98 

years. On average, the study participants engaged in sexual activity/intercourse 1.88±1.25 times per week. There was no difference between the 

dyspareunia score (p=0.822) and sexual function (p=0.174) according to the types of rectovaginal septum endometriosis. Overall, 93.7% of the 

women with endometriosis had sexual dysfunction. There was no correlation between the degree of rectovaginal septum endometriosis infiltration 

with dyspareunia (r=0.05; p=0.55) or sexual function (r=0.07; p=0.39).

CONCLUSION: Women with endometriosis have impaired sexual function, regardless of the degree of endometriosis infiltration.
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per capita), middle class (R$291 per capita <family income 
<R$1,019 per capita), and upper class (>R$1,019 per capita), 
professional activity (e.g., unemployed, retired, student, and 
housewife), marital status (with or without a partner), body 
mass index (BMI: calculated as weight in kilograms divided 
by the square of height in meters), sexual activity frequency 
(i.e., times per week), number of sexual partners, time of 
diagnosis (months), treatment (hormone therapy–estrogen 
or progestogen alone or none), treatment time (months), 
number of lesions, and lesion size.

Endometriosis in the rectovaginal septum was evaluated by 
TVUS and classified into three types: type I: pelvic area with a 
typical or atypical lesion surrounded by scar tissue, in the form 
of a cone, diagnosing its depth when surgically removed; type 
II: lesion formed by retraction of the rectum involving a typ-
ical lesion; and type III: endometriotic nodule infiltrating the 
rectovaginal septum2,9. The ultrasound was performed by one 
investigator who had more than 10 years of experience using 
the Toshiba X (Aryan, Spain) appliance, providing a descrip-
tion of the injuries in millimeters.

Sexual function was assessed using the Female Sexual 
Function Index (FSFI). This questionnaire has 19 questions 
grouped into six domains: desire, arousal, lubrication, orgasm, 
satisfaction, and pain. Each domain receives a score from 0 to 
6, except for desire and satisfaction, with minimum scores of 
1.2 and 0.8, respectively. The final score is the sum of all spe-
cific domain scores and can range from 2 to 36. Sexual dys-
function is characterized by a score £26.5510.

To assess dyspareunia, the scale that classifies it into scores 
was used: 0=absence of pain, 1=mild pain that does not require 
interrupting the sexual activity, 2=moderate pain that does not 
require interrupting sexual activity, and 3=severe pain that 
requires interrupting sexual activity11.

All women signed an informed consent form before par-
ticipating in the study. The Research Ethics Committee of the 
institution approved the study (number: 4.490.734).

Statistical analysis
For the calculation of the sample size for the purpose of eval-
uating the correlation between the degree of endometriosis 
infiltration in the rectovaginal septum and the level of dyspa-
reunia and the sexual function score (FSFI) in women with 
endometriosis, the alpha significance level or type I error and 
the power of the sample were fixed at 5% (α=0.05) and 80% 
(β=0.20), respectively, and various correlation estimate values 
were used. From the results, it was estimated that a sample of 
124 women would be representative to assess a minimum cor-
relation of 0.25 between the parameters of interest.

The variables were described as frequency, mean, and 
standard deviation. The chi-square and Fisher’s exact tests 
were used to detect associations between categorical variables.  
The Kruskal-Wallis test was used to detect the association 
between continuous variables. Spearman’s correlation coeffi-
cient was used to analyze the relationships between numerical 
variables. A probability value (p-value) of <0.05 was considered 
statistically significant. The SAS version 9.04 software (SAS 
Inc., Cary, NC) was used for all statistical analyses.

RESULTS
Of the 127 women, 53 (41.8%) women with type I rectovaginal 
septum endometriosis, 37 (29.1%) women with type II, and 37 
(29.1%) women with type III were evaluated. Women with type 
I rectovaginal septum endometriosis had a mean age of 38.0±7.0 
years, those with type II had a mean age of 39.1±6.3 years, and 
those with type III had a mean age of 39.4±6.3 years (p=0.38). 
The mean BMI was 27.6±5.1 kg/m2 with no difference between 
groups (p=0.07). The mean time of diagnosis of endometriosis was 
6.9±4.9 years, and the women engaged in sexual activity 1.8±1.2 
times per week on average, with no difference between the groups 
(p=0.11 and p=0.56, respectively). Of the women who did not 
use hormone therapy, 13.2% had type I, 27.0% had type II, and 
8.1% had type III endometriosis (p=0.10). Women with type I 
rectovaginal septum endometriosis had fewer partners and fewer 
lesions than women in the other groups (p=0.005 and p<0.001, 
respectively) (Table 1). Of the 127 women with endometriosis 
of the rectovaginal septum, 62% had a lesion in the rectosig-
moid and 12% had an ovarian endometrioma (data not shown).

It was observed that 18.8, 13.5, and 18.9% of women with 
types I, II, and III rectovaginal septum endometriosis, respec-
tively, did not have dyspareunia. In contrast, 16.9, 21.6, and 
21.6% of women with types I, II, and III rectovaginal septum 
endometriosis had severe dyspareunia with the need to inter-
rupt sexual intercourse. There was no difference between types 
of dyspareunia (p=0.94), mean dyspareunia score (p=0.82), and 
sexual function (p=0.17) among women according to the types 
of rectovaginal septum endometriosis. Most women in the study 
presented sexual dysfunction, with 90.5, 94.5, and 97.3% of 
women with types I, II, and III endometriosis, respectively, 
having a total FSFI score lower than 26.5 (p=0.53) (Table 2).

There was no correlation between the degree of rectovaginal 
septum endometriotic infiltration with dyspareunia (p=0.55) 
or with sexual function (p=0.39). Additionally, there was no 
correlation between dyspareunia and sexual function. However, 
we observed a significant correlation between dyspareunia and 
the FSFI’s pain domain (p<0.0001) (Table 3).
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Table 1. Clinical and sociodemographic characteristics of women with rectovaginal septum endometriosis (n=127).

SD: standard deviation; BMI: body mass index.  *Kruskal-Wallis test; **Chi-square test; ***Fisher’s exact test.

Type I (n=53)
mean±SD/n (%)

Type II (n=37)
mean±SD/n (%)

Type III (n=37)
mean±SD/n (%)

p-value

Age (years) 38.0±7.0 39.1±6.3 39.4±6.3 0.38*

Parity 1.2±1.5 0.9±1.0 1.0±1.2 0.85*

Education

<9 years 14 (26.4) 4 (16.2) 11 (29.7)

0.47**9-12 years 19 (35.8) 18 (48.6) 11 (29.7)

≥12 years 20 (37.7) 13 (35.1) 15 (40.5)

Income >R$1,500.00 22 (41.4) 16 (43.2) 16 (43.2) 0.89**

Employed 36 (67.9) 26 (70.2) 29 (78.3) 0.39***

With partner 40 (75.4) 28 (75.7) 29 (80.5) 0.83**

BMI (kg/m2) 27.8±5.1 26.2±5.1 28.6±4.7 0.07*

Frequency of sexual activity/week 1.7±1.0 2.0±1.3 1.9±1.3 0.56*

Number of partners 0.8±0.3 1.2±1.4 1.0±0.1 0.005* (1≠2,3)

Time since diagnosis (months) 75.1±55.3 104.2±72.2 80.8±48.4 0.11*

Treatment 46 (86.7) 27 (72.9) 34 (91.9) 0.10***

Time of treatment (months) 31.5±30.8 24.8±33.4 36.1±41.0 0.22*

Number of lesions 3.0±1.3 3.8±1.8 4.3±1.4 <0.001* (1≠3)

Size of rectovaginal septum lesion (mm) 41.8±45.2 39.5±6.1 44.4±10.9 0.001* (1≠3)

Table 2. Sexual function and dyspareunia in women with rectovaginal septum endometriosis (n=127).

SD: standard derivation; CPP: chronic pelvic pain; FSFI: female sexual function index. *Kruskal-Wallis test; **Chi-square test; ***Fisher’s exact test.

Type I (n=53)
mean±SD/n (%)

Type II (n=37)
mean±SD/n (%)

Type III (n=37)
mean±SD/n (%)

p-value

CPP 35 (66.0) 21 (56.7) 19 (51.3) 0.35**

Dyschezia 17 (32.08) 6 (16.2) 9 (24.3) 0.23**

Dysuria 9 (16.98) 4 (10.8) 7 (18.9) 0.60**

Dyspareunia 1.51 ± 0.99 1.6±0.9 1.6±1.0 0.82*

0 10 (18.87) 5 (13.5) 7 (18.9)

0.94**
1 15 (28.30) 12 (32.4) 8 (21.6)

2 19 (35.85) 12 (32.4) 14 (37.8)

3 9 (16.98) 8 (21.6) 9 (21.6)

Desire 3.9±1.1 4.1±1.1 3.9±0.9 0.65*

Arousal 2.9±1.5 3.4±1.0 3.1±1.6 0.35*

Lubrication 3.2±1.6 3.8±0.9 3.3±1.5 0.23*

Orgasm 3.0±1.6 3.5±1.0 3.0±1.5 0.67*

Satisfaction 2.9±1.2 2.8±1.2 3.0±1.2 0.79*

Pain 2.6±1.9 3.4±1.7 3.0±1.9 0.24*

FSFI score 19.1±6.0 21.4±3.8 19.4±5.7 0.17*

FSFI ≤26.5 48 (90.5) 35 (94.5) 36 (97.3) 0.53***
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DISCUSSION
Our study showed that women were 39 years old on average, 
had one partner, engaged in sexual activity twice a week, were 
diagnosed with endometriosis for 7 years, and were on hor-
mone treatment for at least 2 years. Approximately 20% of the 
women did not exhibit dyspareunia, but all women had sexual 
dysfunction. There was no correlation between the degree of 
rectovaginal septum endometriotic infiltration with dyspareu-
nia and sexual function.

Dyspareunia is observed in most women with endometri-
osis undergoing surgery and those prescribed hormonal thera-
pies. More than half of women with endometriosis experience 
dyspareunia throughout their sexual lives, especially those with 
involvement of the uterosacral ligaments4.

In our study, approximately 80% of women had dyspareu-
nia, with 30% mild, 35% moderate, and 20% severe. In the 
literature, according to a previous study, 67% of women with 
endometriosis of the rectovaginal septum experienced dyspa-
reunia, with 28% mild, 60% moderate, and 12% severe12, 
showing results similar to those in this study.

Overall, women with rectovaginal endometriosis had 
worse sexual functioning than those without endometriosis.  
However, when compared with women with endometriosis in 
other sites (peritoneal or ovarian), no differences are observed 
particularly in sexual function and the frequency and severity of 
dyspareunia. This result suggests that the relationship between 
endometriosis and sexual dysfunction is more complex than 
can be explained by the anatomical distribution of lesions12.

Dyspareunia is often associated with less sexual activity/inter-
course, feelings of fear because of coital pain, and feelings of guilt 
toward the partner. It also correlates with a lower level of desire/
arousal and a lower number of orgasms. Furthermore, dyspa-
reunia is significantly correlated with sexual dysfunction and/or 
sexual distress13. Our study found no correlation between dyspa-
reunia and the frequency of sexual activity and sexual function.

Unlike our study, which did not show an association between 
the degree of infiltration and sexual function, another study showed 

that women with deep endometriosis with involvement of the 
rectovaginal septum have more significant impairment in their 
sexual function when there is partial or total infiltration of the 
septum. Notably, that study was carried out with women before 
their surgical treatment and, therefore, without hormone therapy4.

Studies have demonstrated that women with untreated 
endometriosis presented altered sexual function, as evidenced by 
lower scores in all the FSFI domains and severe dyspareunia14,15. 
In our study, most women were treated, which may explain the 
low dyspareunia scores, although the majority had sexual dys-
function. A previous study from our group showed that long-
term hormonal treatment attenuates dyspareunia and improves 
sexual function but does not restore them to normal values16.

Although the literature on the influence of cognitive and emo-
tional factors on sexual function and pain perception has increased in 
recent years, the presence of some aspects, such as beliefs, automatic 
thoughts, and emotions regarding sexuality, remains unexplored 
in women with endometriosis. Despite this, these factors play a 
vital role in developing and maintaining all sexual dysfunctions17.

This study has some limitations, such as the absence of a 
control group without endometriosis, and the small sample size, 
which does not allow a correlation analysis to be carried out with 
the isolated groups (especially with group 3). Also, the fact that it 
is a cross-sectional study allows conclusions of cause and effect.

Sexuality is a complex and multidimensional phenome-
non influenced by three main factors: physical, psychological, 
and social well-being18. Thus, female sexual function cannot 
be related only to pain during sexual intercourse and the loca-
tion of endometriosis. Indeed, aspects such as marital distress, 
anxiety, and depression certainly influence sexuality and should 
be evaluated by a multidisciplinary team.

CONCLUSION
Women with endometriosis have impaired sexual function 
regardless of the degree of infiltration of endometriosis into 
the rectovaginal septum.

Table 3. Correlation between rectovaginal septum endometriosis and dyspareunia and sexual function (n=127).

FSFI: female sexual function index; R: spearman’s correlation coefficient.

Dyspareunia FSFI total Desire Arousal Lubrication Orgasm Satisfaction Pain

Rectovaginal septum

R 0.053 0.075 -0.019 0.080 0.087 0.011 -0.008 0.091

P 0.55 0.39 0.83 0.40 0.36 0.90 0.92 0.33

Dyspareunia

R - -0.066 0.260 0.192 -0.068 0.048 0.285 -0.618

P - 0.46 0.005 0.04 0.47 0.61 0.002 <0.0001
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Investigation of the effects of upper extremity home exercises 
on grip strength, range of motion, activity performance, and 
functionality in individuals with systemic sclerosis: a randomized 
controlled trial
Emine Irem Sahin1 , Sebahat Yaprak Cetin2* , Ayse Ayan3

INTRODUCTION
Systemic sclerosis (SSc) is an autoimmune disease character-
ized by fibrosis, causing musculoskeletal-related disorders. 
Fibrosis and edema of the skin affect hand function by decreasing 
grip strength and range of motion (ROM). Therefore, patients 
with SSc have difficulties in using their upper extremities in 
a useful manner1.

Exercises play a key role in the initial stages of rehabili-
tation of SSc. Literature has focused on hand rehabilitation. 
To prevent hand disorders due to SSc, hand exercises should 
be started in the early period and should be a part of daily 
life2. In this case, it is important to emphasize the role of home 
exercises to improve patients’ capacity to manage the disease1. 
Stretching, mobility exercises, and isometric and isotonic 
strengthening exercises were used3-5.

Moreover, hand and upper extremity is one of the areas 
where individuals have more problems that affect their work 

ability6. However, studies on upper extremity rehabilitation 
were limited. More randomized controlled studies were needed 
to standardize protocols1. In addition, previous studies did not 
investigate the effects of a detailed upper extremity exercise 
program on shoulder ROM, activity performance, and func-
tionality in SSc. To the best of our knowledge, this was the first 
randomized controlled trial investigating the effects of upper 
extremity home exercises on shoulder ROM and activity per-
formance in SSc. This research was conducted to investigate 
the effects of upper extremity home exercises on grip strength, 
ROM, activity performance, and functionality in individuals 
with SSc, to compare with patient education, and to contrib-
ute to the standardization of upper extremity exercise proto-
cols in SSc. We hypothesized that home exercises might show 
more improvement than patient education in terms of grip 
strenghts, ROM, activity performance, and functionality in 
individuals with SSc.
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SUMMARY
OBJECTIVE: This study aimed to investigate the effects of upper extremity home exercises on grip strength, range of motion, activity performance, 

and functionality in individuals with systemic sclerosis and to compare with patient education.

METHODS: A total of 46 individuals with systemic sclerosis (55.52±11.54 years) were included. Individuals were randomly assigned into intervention 

(n=23) and control (n=23) groups. Dynamometer, goniometer, Canadian Occupational Performance Measurement, Disabilities of the Arm, Shoulder, 

and Hand, Score for Assessment and Quantification of Chronic Rheumatic Affections of the Hands, and Duruoz Hand Index were used for evaluation.

RESULTS: Post-treatment, in terms of delta (Δ) values, hand grip and pinch strengths (p: 0.000-0.016), active (p: 0.000-0.032) and passive (p: 0.000-

0.043) total range of motions, Canadian Occupational Performance Measurement performance and satisfaction, Disabilities of the Arm, Shoulder, 

Score for Assessment and Quantification of Chronic Rheumatic Affections of the Hands, and Duruoz Hand Index (p: 0.000) were in favor of the 

intervention group.

CONCLUSION: Upper extremity home exercises increase grip strength, range of motion, activity performance, and functionality in patients with 

systemic sclerosis. We recommend that rehabilitation programs include not only hand exercises but also upper extremity exercises.
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METHODS

Procedures and study design
The design of the study was a randomized controlled trial. 
Clinical Research Ethics Committee of Health Sciences University 
Antalya Training and Research Hospital Ethics Committee 
approved the study (Protocol no: 2021-085). The clinical trial 
registration number is NCT050080738.

Participants
Individuals diagnosed with SSc followed by a rheumatologist in 
the Rheumatology Outpatient Clinic of Antalya Training and 
Research Hospital were included in the study. Informed con-
sent according to the Declaration of Helsinki was obtained. 
Individuals with SSc who were included in the study were ran-
domized into intervention (n=28) and control (n=27) groups 
after initial evaluation with the statistical program according 
to age and gender.

The inclusion criteria were as follows: being diagnosed with 
SSc according to 2013 ACR/EULAR criteria7, over 18 years 
old, having upper extremity/hand involvement, and agreeing to 
participate. Exclusion criteria were as follows: being diagnosed 
with an additional rheumatic or any non-rheumatic disease, 
having a deformity preventing exercises, presence of an active 
digital ulcer, being involved in another rehabilitation program, 
and cognitive impairment.

Outcome measures
Demographic and health-related information was recorded.

Hand grip strength and pinch strengths (i.e., lateral, tri-
ple, and fingertip) were measured with Jamar hydraulic hand 
dynamometer (Sammons Preston, USA) and pinch meter 
(Pinchmeter-Sammons Preston, USA) for both hands and were 
recorded in kilograms8.

Active and passive ROMs for both upper extremities at 
appropriate positions were measured using a universal and finger 
goniometer. Total active and passive ROMs were calculated for 
right and left shoulders, elbow and forearm, wrist, and fingers9.

Activity performance and satisfaction were assessed using 
Canadian Occupational Performance Measurement (COPM). 
Individuals rate their performance (COPM-P) and satisfaction 
(COPM-S) on a scale of 1-10. Then, the average scores are 
taken for each category10. Increasing scores of COPM indi-
cate an individual’s own perception of activity performance 
and more satisfaction with this performance.

Functionality was evaluated using Disabilities of the Arm, 
Shoulder, and Hand (DASH), Score for Assessment and 
Quantification of Chronic Rheumatic Affections of the Hands 

(SACRAH), and Duruoz Hand Index (DHI). Lower scores 
indicate better status.

DASH is a questionnaire evaluating disability, activity lim-
itations, leisure time activities, and limitation of participation 
owing to upper extremity injury11. All questions are scored with 
a 5-point Likert system (1: no difficulty, 5: not able to do at 
all) (0: no disability, 100: maximum disability).

SACRAH contains 23 visual analog scales of 100 mm 
determining the status of individuals with rheumatic diseases 
of hand12. The average score is calculated for each category. 
The overall average for the three category scores is then taken. 
The overall score ranges from 0 to 100.

DHI is a functional assessment scale specifically for rheu-
matoid hand13. Difficulty of individuals in trying to perform 
activities without any assistive devices is scored with a 6-point 
Likert scale (0: perform without any difficulty; 5: completely 
impossible). The total score ranges from 0 to 90.

All assessments were made at baseline and at the end of 8 weeks.

Protocols

Intervention group: upper extremity home exercises
Individuals performed upper extremity home exercises including 
stretching and strengthening for 5 days a week for 8 weeks1,3,4,14. 
Exercises were performed from distal to proximal (from fin-
gers to shoulders), first stretching (10 s×10 repetitions), and 
then strengthening (2 sets×10 repetitions) for each part. 
Individuals could take rests during exercises. Adherence was 
checked regularly by phone. An exercise diary and brochure 
were given to increase adherence.

Control group: patient education
Patient education includes information in the following areas: 
principles of joint protection, energy conservation techniques, 
pain and pain control, maintaining body function, organizing 
activity and rest periods, and posture15.

Statistical analysis
The G-Power version 3.1.7 (University of Kiel, Kiel, Germany) 
power analysis was performed to determine sample size. Based on 
reference study4 with a medium effect size (d=0.74), with a 
confidence interval of 95% and a power analysis of 80%, at 
least 46 (23 for each group) patients applied to the rheuma-
tology outpatient clinic.

Statistical analyses were performed using the SPSS ver-
sion 22 (IBM SPSS Statistics; IBM Corporation, Armonk, 
NY, USA) software. Kolmogorov-Smirnov test was used to 
evaluate normality. In-group comparisons were evaluated 
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with paired-samples T-test or Wilcoxon signed-rank test. 
Independent-samples T-test or Mann-Whitney U test was 
used to compare the groups. The statistical significance level 
was assumed as p<0.05.

RESULTS
A total of 46 individuals completed the study with an 83.6% 
response rate (Figure 1). The rate of exercise compliance was 
87.1% for the intervention group. Wrist pain during the 
first week of exercise was reported (n=1). There was no sta-
tistically significant difference between groups in terms of 
demographic and health-related variables (p>0.05) (Table 1). 
Individuals mostly reported activities in the field of self-care 

by COPM. Most frequently reported activities were cook-
ing (45.7%), up-down stairs (30.4%), bathing (28.3%), and 
dusting (28.3%), respectively.

There was no significant difference (p>0.05) between groups 
except for passive total ROM of the right fingers and COPM 
scores in the pre-treatment values (Table 2).

When pre-treatment and post-treatment intra-group evalu-
ation results were examined, there was a statistically significant 
difference in all parameters in the intervention group except for 
right-hand lateral grip strength (p<0.05); in the control group, 
there was a significant difference in pinch strengths for both hands, 
active total ROM of left shoulder, right and left wrist and fin-
gers, passive total ROM of left shoulder and wrist, right and left 
fingers, DASH, SACRAH, and DHI scores (p<0.05) (Table 3).

Assessed for eligibility (n=60) 

Excluded (n=5) 

• Right upper extremity motor loss due to
neurological reasons (n=1)

• Left hemiplegia (n=1)
• Presence of contractures and digital ulcers

that prevent exercise (n=1)
• Being involved in another physiotherapy

program after shoulder surgery (n=1)
• Decline to participate (n=1)

Randomized (n=55) 

Intervention Group 

Upper Extremity Home Exercises 

Control Group 

Patient Education 

Follow-Up (8 weeks) 

Lost to follow-up (n=5) 

• Did not attend last evaluation (n=2)
• Communication failed (n=2)
• Did not do exercises (n=1)

Lost to follow-up (n=4) 

• Did not attend last evaluation because of
work (n=1)

• Hand surgery (n=1)
• Moved to another city (n=1)
• Did not attend last evaluation (n=1)

Analysis (n=46) 

Intervention Group 

• Analyzed (n=23)

Control Group 

• Analyzed(n=23)

Enrollment 

Figure 1. CONSORT flow diagram.
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Delta (Δ) values were calculated to examine the difference 
between the groups after treatment. In terms of D values, hand 
grip and pinch strengths (p: 0.000-0.016), active (p: 0.000-
0.032) and passive (p: 0.000-0.043) total ROMs, COPM 
performance and satisfaction, DASH, SACRAH, and DHI 
(p: 0.000) were in favor of the intervention group (Table 2).

DISCUSSION
In this study, it was concluded that upper extremity stretch-
ing and strengthening exercises applied at home were effective 
in improving hand grip and pinch strengths, upper extremity 
active and passive total ROM, activity performance, and func-
tionality of individuals with SSc.

Rehabilitation approaches for the hand/upper extremity in 
scleroderma primarily aim to improve grip strength, mobility, 
and function3,4. To manage the disease and reduce the finan-
cial burden on health sources, rehabilitation interventions in 
SSc are arranged in a way that individuals can apply on his/
her own and become a part of their lives2. In this context, our 
home exercise program consisted of stretching and strength-
ening exercises involving the entire upper extremity. Exercise 
duration, frequency, intensity, and repetitions were similar to 
the literature1,3-5,14,16.

In this study, pre-treatment, patient education group was 
superior in terms of some values. This could be explained by 
the presence of clinical subtypes of SSc affecting individuals 
at different levels and the use of self-reported assessment tools.

Table 1. Comparison of groups in terms of demographic and health-related variables at baseline.

Intervention
Mean±SD

Control
Mean±SD

Intervention
n (%)

Control
n (%)

Zb ta p*

Gender 0.000b 1.000

Female 21 (91.3) 21 (91.3)

Male 2 (8.7) 2 (8.7)

Age (years) 53.43±11.95 57.60±10.97 - - 0.583a 0.224

BMI (kg/m2) 27.72±2.98 27.04±3.53 - - 0.494a 0.488

Smoking (years) 3.26±10.83 2.47±8.37 -1.380b 0.167

Yes 2 (8.7) 6 (26.9)

No 21 (91.3) 17 (73.1)

Alcohol (years) 2.17±10.42 0.00±0.00 -1.000b 0.317

Yes 1 (4.3) 0 (0)

No 22 (95.7) 23 (100)

Disease duration (years) 6.04±3.19 7.60±5.20 - - -1.202b 0.229

Dominant hand - - -0.591b 0.555

R 22 (95.7) 21 (91.3)

L 1 (4.3) 2 (8.7)

Morning stiffness - - -0.933b 0.351

Yes 14 (60.9) 17 (73.1)

No 9 (39.1) 6 (26.9)

Stiffness duration (min) 20.76±15.39 42.52±69.88 - - -0.550b 0.582

ESR (mm/s) 7.80±4.99 11.66±12.27 - - -0.354b 0.723

CRP (mg/L) 2.55±2.89 3.05±2.91 - - -0.975b 0.330

RF (IU/mL) 13.91±9.93 11.40±6.59 - - -0.933b 0.351

Employment status -0.014b 0.989

Not working 17 (73.9) 16 (69.6)

Employee 6  (26.1) 7 (30.4)

SD: standard deviation; R: right; L: left; BMI: body mass index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; RF: rheumatoid factor. aIndependent-
samples T-test. bMann-Whitney U test. *p<0.05.
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In the literature, no change or decrease in grip strength was 
observed when no exercise was applied or when exercise dura-
tion and/or frequency were lower1,2,3,9. Some studies showed that 
grip strengths increased3,5,16, while in the study of Murphy et al., 
grip strength decreased after 8 weeks; lateral grip strength did 

Table 2. Comparison of the groups pre-treatment and comparison of ∆ values between groups in terms of grip strength, total range of motion, 
Canadian Occupational Performance Measure, Disabilities of the Arm, Shoulder and Hand, Score for Assessment and Quantification of Chronic 
Rheumatic Affections of the Hands, and Duruoz Hand Index post-treatment.

Pre-treatment Post-treatment (∆ values)

Intervention
Mean±SD

Control
Mean±SD

Zb Fa p
Intervention
∆ (Mean±SD)

Control
∆ (Mean±SD)

Zb ta p

Hand grip strength
R 22.11±7.93 24.38±9.01 1.488a 0.369 -2.31±4.69 0.57±2.95 0.484a 0.016*

L 20.77±8.35 23.66±11.03 1.048a 0.323 -2.78±4.60 0.36±2.94 2.458a 0.008*

Lateral pinch 
strength

R 6.57±1.73 7.14±2.27 1.391a 0.344 -0.49±1.33 0.76±0.85 1.980a 0.000*

L 6.49±1.83 6.75±2.15 0.282a 0.663 -0.63±1.08 0.65±0.74 2.283a 0.000*

Triple pinch 
strength

R 5.17±1.74 6.07±2.21 1.787a 0.129 -0.97±1.12 0.82±1.01 0.089a 0.000*

L 5.05±1.80 5.80±2.25 1.278a 0.220 -0.89±1.17 0.80±1.11 0.078a 0.000*

Fingertip pinch 
strength

R 4.54±1.48 5.07±1.50 0.039a 0.231 -0.97±1.32 0.61±0.97 4.956a 0.000*

L 4.33±1.42 4.96±1.63 1.323a 0.171 -0.68±1.09 1.01±1.02 0.546a 0.000*

Shoulder active 
total ROM

R 549.78±44.55 576.30±38.76 -2.146b 0.032 -34.34±31.99 3.69±12.35 -4.933b 0.000*

L 554.78±47.42 576.52±36.25 -1.496b 0.135 -35.65±31.16 12.17±14.68 -5.456b 0.000*

Elbow-forearm 
active total ROM

R 309.56±16.91 317.73±9.45 -1.108b 0.268 -7.17±10.09 -0.08±2.37 -2.717b 0.007*

L 309.56±15.66 317.39±9.87 -1.480b 0.139 -6.95±11.84 0.43±4.74 -2.151b 0.032*

Wrist active total 
ROM

R 165.00±37.92 171.43±25.54 -0.341b 0.733 -24.13±23.04 8.60±15.01 -4.906b 0.000*

L 172.39±38.34 175.86±27.66 -1.165b 0.869 -18.69±21.70 17.82±16.22 -5.470b 0.000*

Fingers active total 
ROM

R 1234.08±131.79 1295.65±107.71 1.065a 0.090 -142.43±100.50 46.56±39.58 14.549a 0.000*

L 1255.47±137.75 1299.26±104.65 0.677a 0.231 -120.39±78.81 43.08±53.72 1.735a 0.000*

Shoulder passive 
total ROM

R 567.82±37.68 584.26±33.11 -1.081b 0.280 -25.21±28.46 0.34±6.25 -4.527b 0.000*

L 571.52±38.91 584.95±29.57 2.649a 0.194 -28.69±26.50 4.30±8.13 21.984a 0.000*

Elbow-forearm 
passive total ROM

R 314.91±11.40 320.65±7.27 -1.567b 0.117 -4.47±6.45 -1.00±2.74 -2.021b 0.043*

L 314.95±10.81 321.30±7.10 -1.935b 0.053 -4.39±7.35 0.43±2.57 -2.971b 0.003*

Wrist passive total 
ROM

R 182.00±32.95 185.95±21.73 -0.176b 0.860 -19.52±19.38 2.34±9.46 -4.579b 0.000*

L 187.52±32.28 188.69±23.94 -0.121b 0.903 -16.82±15.61 6.47±9.18 -5.554b 0.000*

Fingers passive 
total ROM

R 1317.69±114.10 1387.78±97.34 0.702a 0.030* -117.30±81.97 17.82±33.68 10.614a 0.000*

L 1332.60±123.34 1390.17±86.20 0.943a 0.073 -105.43±72.29 16.30±34.52 5.937a 0.000*

COPM-performance 7.21±1.64 8.29±1.63 0.261a 0.031* -1.09±1.25 0.31±0.85 1.123a 0.000*

COPM-satisfaction 7.13±1.69 8.30±1.65 0.095a 0.022* -1.24±1.34 0.32±0.85 1.991a 0.000*

DASH 32.57±18.49 22.23±18.23 0.028a 0.063 15.47±12.93 -6.14±8.35 4.522a 0.000*

SACRAH 22.05±18.36 17.78±17.59 -0.802b 0.422 9.71±10.21 -8.05±10.46 -5.218b 0.000*

DHI 10.00±10.84 7.82±11.07 -1.528b 0.126 5.04±5.91 -3.60±5.07 -5.090b 0.000*

SD: standard deviation; R: right; L: left; ROM: range of motion; COPM: Canadian Occupational Performance Measure; DASH: Disabilities of the Arm, Shoulder 
and Hand; SACRAH: Score for Assessment and Quantification of Chronic Rheumatic Affections of the Hands; DHI: Duruoz Hand Index. aIndependent-samples 
T-test. bMann-Whitney U test. *p<0.05.

not change9. In this study, grip strengths increased after exercise, 
similar to other studies3,5,16. We thought that exercises are neces-
sary to protect and maintain hand grip and pinch strengths in 
SSc. Stretching and strengthening exercises should be applied at 
appropriate frequency and time for the upper extremity.
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Table 3. Comparison of the groups in terms of grip strength, total range of motion, Canadian Occupational Performance Measure, Disabilities of 
the Arm, Shoulder and Hand, Score for Assessment and Quantification of Chronic Rheumatic Affections of the Hands, and Duruoz Hand Index 
before and after treatment.

Intervention group Control group

Pre-treatment
Mean±SD

Post-treatment
Mean±SD

Zd tc p
Pre-treatment

Mean±SD

Post-
treatment
Mean±SD

Zd tc p

Hand grip strength
R: 22.11±7.93 24.43±8.77 -2.369c 0.027* 24.38±9.01 23.80±9.18 0.939c 0.358

L: 20.77±8.35 23.56±7.55 -2.902c 0.008* 23.66±11.03 23.30±9.91 0.589c 0.562

Lateral pinch 
strength

R: 6.57±1.73 7.07±1.82 -1.770c 0.091 7.14±2.27 6.38±2.23 4.302c 0.000*

L: 6.49±1.83 7.13±1.64 -2.808c 0.010* 6.75±2.15 6.10±1.97 4.168c 0.000*

Triple pinch 
strength

R: 5.17±1.74 6.14±1.82 -4.157c 0.000* 6.07±2.21 5.25±1.89 3.871c 0.001*

L: 5.05±1.80 5.94±1.49 -3.625c 0.000* 5.80±2.25 4.99±1.81 3.461c 0.002*

Fingertip pinch 
strength

R: 4.54±1.48 5.51±1.73 -3.521c 0.002* 5.07±1.50 4.46±1.44 3.009c 0.006*

L: 4.33±1.42 5.01±1.34 -2.986c 0.007* 4.96±1.63 3.95±1.31 4.764c 0.000*

Shoulder active 
total ROM

R: 549.78±44.55 584.13±26.57 -3.998d 0.000* 576.30±38.76 572.60±37.68 -1.205d 0.228

L: 554.78±47.42 590.43±25.71 -4.112d 0.000* 576.52±36.25 564.34±38.91 -3.149d 0.002*

Elbow-forearm 
active total ROM 

R: 309.56±16.91 316.73±10.51 -2.810d 0.005* 317.73±9.45 317.82±8.63 -0.378d 0.705

L: 309.56±15.66 316.52±9.70 -2.689d 0.007* 317.39±9.87 316.95±9.50 -0.465d 0.642

Wrist active total 
ROM

R: 165.00±37.92 189.13±26.31 -4.071d 0.000* 171.43±25.54 162.82±22.40 -2.421d 0.015*

L: 172.39±38.34 191.08±29.50 -3.687d 0.000* 175.86±27.66 158.04±25.61 -4.001d 0.000*

Fingers active total 
ROM

R: 1234.08±131.79 1376.52±99.76 -6.79c 0.000* 1295.65±107.71 1249.08±93.98 5.64c 0.000*

L: 1255.47±137.75 1375.86±106.66 -7.32c 0.000* 1299.26±104.65 1256.17±84.65 3.84c 0.001*

Shoulder passive 
total ROM

R: 567.82±37.68 593.04±23.14 -3.920d 0.000* 584.26±33.11 583.91±32.08 -0.122d 0.903

L: 571.52±38.91 600.21±21.76 -5.191c 0.000* 584.95±29.57 580.65±29.43 2.538c 0.019*

Elbow-forearm 
passive total ROM

R: 314.91±11.40 319.39±8.31 -2.814d 0.005* 320.65±7.27 321.65±5.88 -1.667d 0.096

L: 314.95±10.81 319.34±8.16 -2.677d 0.007* 321.30±7.10 320.86±7.33 -0.816d 0.414

Wrist passive total 
ROM 

R: 182.00±32.95 201.52±23.37 -3.976d 0.000* 185.95±21.73 183.60±19.10 -1.143d 0.253

L: 187.52±32.28 204.34±24.55 -4.028d 0.000* 188.69±23.94 182.21±22.69 -2.968d 0.003*

Fingers passive 
total ROM 

R: 1317.69±114.10 1435.00±88.62 -6.86c 0.000* 1387.78±97.34 1369.95±91.60 2.53c 0.019*

L: 1332.60±123.34 1438.04±97.17 -6.99c 0.000* 1390.17±86.20 1373.86±76.55 2.26c 0.012*

COPM-performance 7.21±1.64 8.30±1.23 -4.170c 0.000* 8.29±1.63 7.98±1.55 1.753c 0.094

COPM-satisfaction 7.13±1.69 8.38±1.26 -4.463c 0.000* 8.30±1.65 7.98±1.57 1.802c 0.085

DASH 32.57±18.49 17.10±15.89 5.734c 0.000* 22.23±18.23 28.37±22.94 -3.528c 0.002*

SACRAH 22.05±18.36 12.34±15.19 -4.107d 0.000* 17.78±17.59 25.83±20.76 -3.319d 0.001*

DHI 10.00±10.84 4.95±8.13 -3.627d 0.000* 7.82±11.07 11.43±12.38 -3.051d 0.002*

SD: standard deviation; R: right; L: left; ROM: range of motion; COPM: Canadian Occupational Performance Measure; DASH: Disabilities of the Arm, Shoulder 
and Hand; SACRAH: Score for Assessment and Quantification of Chronic Rheumatic Affections of the Hands; DHI: Duruoz Hand Index. cPaired samples T-test. 
dWilcoxon signed-rank test. *p<0.05.

There was no study evaluating shoulder ROM. In a study, total 
active ROM for fingers increased for both hands, but the differ-
ence was found only for the left hand; wrist and elbow flexion did 
not change9. In the study of Mancuso and Poole, the total ROM 
of fingers improved clinically14. In the study of Piga et al., finger 

ROM increased in the dominant hand for both groups4. In this 
study, ROM of the shoulders, elbows, forearms, wrists, and fin-
gers increased in total in the whole upper extremity after exercise.

COPM has been used as an assessment tool in various 
rheumatic disorders and conditions with upper extremity 
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involvement15. In the study of Sandqvist et al., performance 
and satisfaction scores were found to be 4 and 3, according to 
COPM, and individuals had most difficulties in the area of 
household chores and work2. In another study, activities related 
to nutrition and personal care were reported as the most diffi-
cult activities, while indoor mobility and transfers were the eas-
iest17. In this study, compared with others, individuals’ activity 
performance and satisfaction were higher before and after treat-
ment15,18,19. This may be due to psychological and sociocultural 
factors, and advances in treatment that affected performance and 
satisfaction scores18. Stefanantoni et al. reported that COPM 
scores increased after hand exercises besides occupational ther-
apy19. In this study, individuals reported activities in the field 
of self-care frequently: in general, cooking (45.7%), up-down 
stairs (30.4%), bathing (28.3%), and dusting (28.3%). In this 
respect, our results were similar to others evaluating difficulties 
in ADL in SSc17,18. Besides, activity performance and satisfac-
tion improved after upper extremity home exercises.

It was reported that the most important factor restrict-
ing functionality in SSc is hand impairment6. In the study by 
Murphy et al., upper extremity function increased after 8 weeks9. 
In the study by Waszczykowski et al., upper extremity and 
hand function decreased after the first month but increased in 
the 6-month period compared with the beginning. The group 
doing home exercises for only 30 min showed improvement 
after 1 month, but no difference was found16. In this study, 
similar to other studies showing positive effects of upper 
extremity/hand exercises on functionality in SSc, functional-
ity improved after upper extremity home exercises according 
to DASH, SACRAH, and DHI.

The strength of our study is that it also included upper 
extremity exercises, unlike others that included only hand exer-
cises and were not comprehensive4,16,19. Another importance 
of the study is that, because this study was conducted during 

the COVID-19 pandemic period and due to the chronic 
nature of SSc, the long-term rehabilitation needs of individ-
uals were met with confidence due to home exercises. One of 
the strengths of the study was the use of objective assessment 
tools such as dynamometer. In addition, individuals were 
able to stay in touch with the physiotherapist. Thus, coping 
strategies were supported in every sense, and they were better 
adapted to the exercises.

The study has several limitations. First, it did not have 
a follow-up period to determine the persistence of effects of 
exercises. Second, measurement evaluating edema, vascular 
function, or skin condition was not performed. Therefore, we 
cannot make a definite conclusion about the effect of exercise 
on the mechanism. Finally, cardiopulmonary parameters were 
not monitored during exercise. However, for individuals at risk 
of cardiopulmonary disease, monitoring them during upper 
extremity exercises is recommended20.

CONCLUSION
Grip strength, active and passive total ROM, activity perfor-
mance, and functionality improved after upper extremity home 
exercises. We recommend that rehabilitation programs include 
not only hand exercises but also routine upper extremity exer-
cises. More well-designed randomized controlled studies are 
needed to standardize protocols for total upper extremity in SSc.
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Scapular kinesiotaping improves upper extremity functionality in 
healthy active subjects
Anıl Özüdoğru¹ , Mehmet Canlı1* , Mensure Aslan1

INTRODUCTION
Taping has been used for years in the prevention and treatment 
of sports injuries as it provides joint and muscle support during 
movement and is also known to improve proprioception in 
the prevention of acute and chronic injuries1. It is known that 
kinesiotaping (KT) improves local circulation, reduces edema, 
facilitates muscles, and improves joint functions by stimulat-
ing sensory mechanisms2.

Scapula is the most important structure connecting the 
upper extremity and the axial skeleton3. Abnormal movement 
pattern in the scapula indicates shoulder pathologies4. Due to 
the close relationship between scapula and glenohumeral joint 
functions, it is necessary to focus on scapular control and per-
formance in the rehabilitation of shoulder problems5. One of 
the recommended rehabilitation methods to facilitate scapula 
control is taping6. Although it is known that KT improves 
functional alignment and local muscle control, the mechanism 
is still unclear. In a study conducted on athletes, it was stated 
that ankle taping slows down the speed of inversion move-
ment by activating the cutaneous receptors and fibularis mus-
cle, thus reducing the risk of injury7. Similarly, KT application 
may have a proprioceptive and even mechanical effect on the 
shoulder joint by stimulating the cutaneous receptors in the 
upper extremity8. Although few studies have mentioned the 
positive effects of scapular banding on the dynamic position of 

the scapula, they have not been able to explain its mechanism 
of action on scapular kinematics9. Besides, studies conducted 
in recent years show that KT has a short-term positive effect 
on pain and shoulder joint range of motion, and tape applica-
tions can affect muscle activation levels6.

To the best of our knowledge, there is no study in the liter-
ature investigating the effect of scapular KT on upper extremity 
functionality. Therefore, the aim of this study was to determine 
the effect of scapular KT on upper extremity functionality.

METHODS

Study design
This study was designed as a randomized controlled study. 
The participants were randomly assigned to the KT group or 
the control group (sham-taping (ST) group). All assessments 
were evaluated by a researcher who was blind to the groups.

Participants
A total of 60 healthy volunteers participated in this study. 
The inclusion criteria for the study group were that participants 
had (1) to be between the ages of 18 and 50 years2; no major 
musculoskeletal injuries in the upper extremity and shoulder 
girdle (i.e., osteoarthritis, rheumatoid arthritis, frozen shoulder, 
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SUMMARY
OBJECTIVE: The aim of this study was to investigate the effect of scapular kinesiotaping and sham-taping applications on upper extremity functionality 

in healthy active subjects.

METHODS: In total, 60 participants were randomly divided into two groups: scapular kinesiotaping group (n=30) and sham-taping group (n=30). 

While scapular kinesiotaping was applied to the kinesiotaping group, scapular rigid taping was applied to the sham-taping group. At the end of the 

third day of the taping application, the individuals were re-evaluated.

RESULTS: Participants in the scapular kinesiotaping group showed improvement in upper extremity functionality and quality of life after taping 

(p<0.05). In the sham-taping group, there was no statistically significant difference after taping (p>0.05).

CONCLUSION: Scapular kinesiotaping is effective in improving upper extremity functionality in healthy active subjects.
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lateral epicondylitis, etc.)3; to involve in exercising at least 3 
days a week; and4 to be healthy and volunteers to be included 
in the study. Potential participants were excluded if they had1 
any systematic disease2; any pathology at the cervical region; or3 
surgery in the upper extremity and neck region. The research 
was approved by the ethics committee of Clinical Researches 
of XXX (Decision number: 2022-18/165).

Measurements

Purdue-Pegboard test
Purdue-Pegboard test (PPT) was used to assess dexterity. It con-
sists of PPT nails, washers, and a perforated board assembly. 
The board has two parallel rows of 25 holes on each side. Nails 
and washers are located in the spaces reserved above the board10.

Quick - Disabilities of the Arm, Shoulder, and Hand
Quick - Disabilities of the Arm, Shoulder, and Hand (Q-DASH) 
was used to measure the functionality of the upper extremity. 
The questionnaire consists of 11 items addressing the level of 
difficulty in performing daily activities and the participant’s 
ability to work11.

Upper Extremity Functional Index
Upper Extremity Functional Index (UEFI) evaluates the upper 
extremity function of the participant. UEFI consists of 15 items. 
Each answer is scored from 0 to 4 on a Likert scale. A higher 
total scores indicate better upper extremity function12.

Short Form 36
Short Form 36 (SF-36) was used to assess the health status and 
quality of life. It consists of 36 questions that address areas such 
as mental health, general perception of health, physical func-
tioning, role limitations, energy and vitality, social function-
ing, and bodily pain. Higher scores represent better quality of 
life and health status13.

Interventions

Scapular kinesiotaping application
Scapular kinesiotaping application was performed by the same 
physical therapist on the KT group. After cleaning the skin, 
three strips of red KT were applied on the trapezius muscle. 
Scapular KT was applied on the three parts of the trapezius 
muscle. The kinesiotape was applied as type I without any ten-
sion (paper-off tension). The basic kinesiotaping method was 
used for the upper part of the trapezius muscle. The kinesio-
tape was applied from the insertion to the origin. The base of 

the kinesiotape was applied to the lateral one-third of the clav-
icle. The patient was then asked to rotate his head toward the 
opposite shoulder, and the tape was attached to the tensioned 
skin just below the hairline. The origo-insertion method was 
used for the middle and lower trapezius muscles. The processus 
spinosus of C6-T3 was applied for the middle trapezius, and 
the processus spinosus of T4-T12 was applied for the lower 
trapezius muscle.

Sham taping Application
ST was applied to the control group without applying any ten-
sion or method. Rigid (non-elastic) tape was applied on the 
three parts of the trapezius muscle: upper part, middle part, 
and lower part. All of them were applied from the insertion 
to the origin14.

Sample size
A sample size of 26 participants was chosen for each group based 
on a power calculation of the outcome of Purdue Pegboard15 
to be published separately. We expected few drop-outs and, 
therefore, aimed 30 participants in each group and a total of 
60 participants.

Statistical analysis
While the paired sample t-test is used to examine the change 
in the values determined by measurement of the KT and ST 
groups separately over time, the independent-sample t-test was 
used to compare the baseline data of both groups. Two-way 
mixed-design repeated-measures ANOVA was used to eval-
uate the change in the variables determined by the measure-
ment over time and the group-time interactions of the groups.

RESULTS
A total of 66 volunteers applied for the study, and 60 satisfied 
the inclusion criteria. The volunteers’ distributions were n=30 
for the KT group and n=30 for the ST group after randomiza-
tion. The flowchart of the study is shown in Figure 1.

Of the 66 healthy active subjects assessed for eligibility, 
6 did not meet the inclusion criteria. Finally, the study was 
completed with 30 participants in the KT group and 30 
participants in the ST group. The sociodemographic data of 
the participants in both the KT and ST groups were similar 
(p>0.05) (Table 1).

A comparison of pre-taping and post-taping findings showed 
that participants in the KT group had significant improvements 
in PPT, UEFI, Q-DASH, and some parameters of Quality of 
Life (SF-36) (Table 2).
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DISCUSSION
This is the first study to investigate the effect of scapular KT 
and ST on upper extremity functionality and quality of life in 
healthy active subjects. The findings of our study revealed that 
scapular KT caused significant improvements in upper extrem-
ity functionality and quality of life.

A previous study found that scapular taping in overhead 
athletes resulted in an improvement in scapular dyskinesia 
and pectoralis major length16. In addition, in a randomized 
controlled study comparing the effect of scapular rigid taping 
and scapular KT in patients with shoulder impingement syn-
drome, it was found that KT application reduced pain and had 
positive effects on scapular kinematics by increasing scapular 
retraction17. In another study, Van Herzeele et al. stated that 
scapular taping caused an increase in posterior tilt and scap-
ular upward rotation of the scapula in asymptomatic female 
handball players and suggested that taping caused a mechanical 
effect on scapular movement9. Hsu et al. stated that applying 
taping to the lower trapezius muscle with shoulder impinge-
ment syndrome resulted in positive improvements in scapular 
movement and muscle performance6. The findings of our study 
are also consistent with the results reported in the literature. Figure 1. Study flowchart.

14 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study flowchart. 

 

 

 

Table 1. Baseline clinical and demographic characteristics of groups. 

Table 1. Baseline clinical and demographic characteristics of groups.

Kinesiotape group Sham tape group p

Kadın n (%)–Erkek (n) % (28) 93.3–(2) 6.7 (23) 23.3–(7) 76.7 0.071a

Age, mean±SD (min–max) 31.16±8.26 (22–50) 30.36±8.45 (25–54) 0.712b

Height, mean±SD (min–max) 165.86±7.20 (155–185) 169.63±9.95 (155–189) 0.990b

Weight, mean±SD (min–max) 66.13±10.42 (49–90) 68.86±16.40 (43–107) 0.444b

BMI, mean±SD (min–max) 24.11±3.37 (18.36–32.27) 23.69±4.16 (17.47–31.22) 0.663b

Dominant side right (n) % (30) 100 (28) 93.3 0.150a

Purdue Pegboard

Dominant hand 15.13±1.71 16.10±2.23 0.065b

Non-dominant hand 12.96±2.34 13.43±1.99 0.409b

Both hands 9.63±2.09 10.06±2.03 0.419b

Right+left+both hands 37.73±5.43 39.10±5.51 0.338b

Assembly 29.20±6.31 32.80±8.09 0.060b

Upper Extremity Functional Index 75.51±14.41 89.64±13.76 0.073b

Quick DASH 18.62±15.40 14.54±19.73 0.375b

SF36 (Quality of Life)

Physical functioning 75.16±22.83 80.00±18.24 0.369b

Role limitations (physical) 61.66±35.19 70.66±30.78 0.296b

Role limitations    (emotional) 61.03±41.19 67.77±41.54 0.531b

Energy and vitality 53.50±18.24 54.06±19.26 0.907b

Mental health 58.66±20.91 60.53±16.39 0.702b

Social functioning 61.36±25.63 71.66±20.48 0.091b

Bodily pain 63.30±22.55 69.66±23.49 0.289b

General perception of health 53.16±16.32 61.66±19.57 0.073b

SD: standard deviation; BMI: body mass index; min–max: minimum–maximum. aChi-square test; bindependent sample t-test.
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Table 2. Baseline, post-intervention, and change scores for the Purdue-Pegboard test, Upper Extremity Functional Index, Quick - Disabilities of 
the Arm, Shoulder, and Hand, and Short Form 36.

KT group ST group pb (ES)

Pre-tape Post-tape pa Pre-tape Post-tape pa Time Group×Time

Purdue Pegboard

Dominant Hand 15.13±1.71 17.73±1.83 <0.001* 16.10±2.23 16.30±1.93 0.565 <0.001 (0.340)* <0.001 (0.275)*

Non-dominant Hand 12.96±2.34 15.43±1.63 <0.001* 13.43±1.99 14.03±2.02 0.608 <0.001 (0.399)* <0.001 (0.197)*

Both Hands 9.63±2.09 12.20±1.24 <0.001* 10.06±2.03 11.00±2.22 0.902 <0.001 (0.338)* <0.001 (0.350)*

Right+Left+Both 
Hands

37.73±5.43 45.36±3.50 <0.001* 39.10±5.51 42.40±4.92 0.115 <0.001 (0.475)* <0.001 (0.328)*

Assembly 29.20±6.31 38.00±6.10 <0.001* 32.80±8.09 32.93±9.43 0.882 <0.001 (0.330)* <0.001 (0.317)*

Upper Extremity 
Functional Index

75.51±14.41 90.96±12.41 <0.001* 89.64±13.76 90.84±13.76 0.139 <0.001 (0.372)* <0.001 (0.303)*

QuickDASH 18.62±15.40 9.22±9.43 <0.001* 14.54±19.73 13.15±16.96 0.504 0.001 (0.176)* 0.011 (0.106)*

SF36 (Quality of Life)

Physical functioning 75.16±22.83 89.50±13.91 <0.001* 80.00±18.24 79.83±18.68 0.801 <0.001 (0.258)* <0.001 (0.267)*

Role limitations 
(Physical)

61.66±35.19 79.16±27.91 0.008* 70.66±30.78 72.50±32.92 0.326 0.004 (0.136)* 0.027 (0.081)*

Role limitations 
(Emotional)

61.03±41.19 78.90±25.56 0.005* 67.77±41.54 71.10±40.81 0.184 0.002 (0.158)* 0.028 (0.081)*

Energy and vitality 53.50±18.24 58.66±18.75 0.045* 54.06±19.26 55.66±20.83 0.118 0.013 (0.101)* 0.184 (0.030)

Mental health 58.66±20.91 65.20±17.23 0.019* 60.53±16.39 63.06±16.96 0.149 0.005 (0.127)* 0.206 (0.027)

Social functioning 61.36±25.63 74.66±18.65 0.002* 71.66±20.48 72.91±21.29 0.326 0.001 (0.179)* 0.005 (0.130)*

Bodily pain 63.30±22.55 78.43±20.36 <0.001* 69.66±23.49 71.16±25.19 0.388 <0.001 (0.249)* 0.001 (0.182)*

General perception 
of health

53.16±16.32 57.16±13.17 0.045* 61.66±19.57 62.16±20.15 0.415 0.028 (0.080)* 0.086 (0.080)

pa: paired sample t-test, pb: mixed-design ANOVA, ES: effect size, *p<0.05.

Scapular KT application was found to be statistically significant 
in improving upper extremity functionality. In this respect, it 
can be thought that scapular KT application improves scapular 
movement and muscle performance and contributes to upper 
extremity functionality.

Upper extremity movements are performed by the shoulder 
complex, which consists of the humerus, scapula, and clavicle. 
The scapula is a center of shoulder activities, and a disorder in the 
position of the scapula negatively affects the optimal functioning 
of the rotator cuff muscles. A deterioration in the alignment and 
stabilization of the scapula on the thorax significantly affects the 
range of motion and functions of the upper extremity. The scap-
ula contributes to the elevation of the upper extremity by causing 
upward rotation in the glenoid fossa. Scapula movement is created 
by the balance of force between the serratus anterior and trape-
zius muscles. These muscles work synergistically for the upward 
rotation of the scapula18. Naviwala et al. studied the immediate 
effect of KT on upper extremity movements in post-stroke hemi-
plegic patients. They applied KT to the upper trapezius, middle 

trapezius, rhomboids, and serratus anterior muscles of 30 patients 
and evaluated their upper extremity movements with the Fugl 
Meyer Assessment Scale. According to the results of the study, 
they concluded that KT application significantly improves upper 
extremity movements (i.e., coordination, hand, wrist, etc.)19. In 
our study findings, we concluded that scapular KT may cause a 
significant improvement in upper extremity functionality and hand 
motor skills, in line with the literature. We can explain the reason 
for this by the fact that scapular KT application can increase the 
intramuscular blood flow by elevating the epidermis and thus may 
cause improvement in joint functions.

There is limited evidence to support that scapular control 
can be altered by taping20,21. Selkowitz et al.20 reported that 
scapular taping decreased the activity of the upper trapezius 
muscle and increased the activity of the lower trapezius mus-
cle in individuals with suspected shoulder impingement syn-
drome during a functional overhead reaching activity. On the 
contrary, in a study involving healthy individuals, Alexander 
et al.21 concluded that scapular taping reduces the amplitude 
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of the H-reflex in the lower trapezius muscle. In another study, 
Cools et al.22 concluded that scapular taping on the three parts 
of the trapezius muscle and the serratus anterior muscle had no 
effect on muscle activity. In our study, KT application was per-
formed on the upper, middle, and lower trapezius, increasing the 
upper extremity functionality. We think that KT applied on the 
muscle can change muscle activation and thus upper extremity 
functionality by stimulating the muscle spindle, which allows 
the movement of the muscles in that region to be perceived.

The effect of KT on quality of life is controversial in the 
literature. Vergili et al. concluded that glenohumeral and scap-
ular KT application significantly improved the quality of life in 
patients with shoulder impingement23. Kul et al. compared the 
effectiveness of KT and traditional physiotherapy application 
in patients with shoulder impingement syndrome, and stated 
that KT application did not provide a significant improve-
ment in the quality of life24. In our study, we concluded that 
the SF-36 quality of life questionnaire improved significantly, 
except for two subgroups (i.e., emotional role limitations and 
energy vitality). It is expected to increase the quality of life with 
the increase in upper extremity functionality.

CONCLUSION
This is the first study to examine the upper extremity func-
tionality of scapular KT in healthy active subjects. Scapular 

KT application is effective in improving upper extremity func-
tionality and quality of life in healthy active subjects. Also, 
KT application can be preferred by clinicians and researchers 
because it is a fast, non-invasive, and inexpensive method. 
Scapular KT application can be preferred as an effective treat-
ment method in improving upper extremity functionality 
and movements. Long-term results investigating the effect 
of scapular KT application on upper extremity functionality 
in healthy and various pathological conditions are needed in 
future studies.
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Programmed cell death protein 1 is a marker for neoadjuvant 
chemotherapy response in triple-negative breast cancer
Maria de Fátima Dias Gaui1* , Luis Claudio Amendola2 , Danielle Carvalho Quintella3 , 
Nathalie Canedo3 , Adriana Bonomo4

INTRODUCTION
Breast cancer is the most frequent neoplasm and the leading 
cause of mortality among women worldwide1. Recent studies 
have demonstrated the importance of the tumor microenvi-
ronment (TME) and its prognostic implication regarding the 
behavior of various tumors, including breast cancer. Although 
breast cancer is not typically an immunogenic disease, tumor-in-
filtrating lymphocytes (TILs) are detectable in up to 75% of 
tumors, and approximately 20% of these tumors present par-
ticularly dense infiltrate2.

There is growing evidence regarding the prognostic values of 
TILs correlating with survival, especially in triple-negative breast 

cancer (TNBC) cases and amplified HER2 cases3. Randomized 
studies comparing neoadjuvant treatment protocols in HER2+ 
and TN tumor cases have demonstrated that there is a signif-
icant correlation between TIL intensity in biopsies and better 
response to chemotherapy, as measured by the number of cases 
with complete pathological response (pCR)4,5. Thus, TILs have 
been shown to be biomarkers for the response to chemother-
apy treatment and, consequently, survival6.

A recently published meta-analysis that included individual 
patients from nine large studies confirmed the prognostic role 
of TILs in TN cases. Thus, it was suggested that TILs could be 
considered biomarkers for clinical use7. This recommendation 
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SUMMARY
OBJECTIVE: Tumor-infiltrating lymphocytes are detectable in up to 75% of triple-negative breast cancer. The composition of these infiltrates may 

influence prognosis and is not known regarding regulatory or effector lymphocytes. The objectives of this study were to describe and quantify the 

composition of the tumor-infiltrating lymphocytes before and after chemotherapy (neoadjuvant chemotherapy) and to evaluate their association 

with complete pathological response and overall survival.

METHODS: This was a retrospective observational study. Clinical and pathological data from 38 triple-negative breast cancer patients treated with 

neoadjuvant chemotherapy at the University Hospital (HUCFF/UFRJ), between November 2004 and November 2018, were analyzed. The Stromal 

tumor-infiltrating lymphocytes (Stromal tumor-infiltrating lymphocytes) have been identified on hematoxylin and eosin-stained sections according 

to the guidelines of the “International tumor-infiltrating lymphocytes Working Group.” Immunohistochemistry studies were performed to identify 

T-cell subsets (i.e., CD3, CD4, CD8, and FOXP3) and T-cell exhaustion (i.e., programmed cell death protein 1).

RESULTS: Statistically significant changes in stromal tumor-infiltrating lymphocyte categories were observed before and post-neoadjuvant 

chemotherapy, with 32% of intermediate cases becoming high. The correlation between pre-neoadjuvant chemotherapy stromal tumor-infiltrating 

lymphocytes and pathological response, pre-neoadjuvant chemotherapy and post-neoadjuvant chemotherapy, and stromal tumor-infiltrating 

lymphocytes and overall survival was not statistically significant. However, we noticed an increase of cells that favor the antitumor activity (i.e., 

CD3, CD8, and CD8/FOXP3 ratio) and decreased levels of cells inhibiting tumor activities (i.e., FOXP3 and programmed cell death protein 1) 

post-neoadjuvant chemotherapy. Importantly, programmed cell death protein 1 expression pre-neoadjuvant chemotherapy showed an association 

with pathological response.

CONCLUSION: In this study, we observed that chemotherapy significantly increases stromal tumor-infiltrating lymphocytes, CD8 T cells, as well 

as CD8/FoxP3 ratio. Most importantly, programmed cell death protein 1 expression before neoadjuvant chemotherapy positively correlates with 

pathological response suggesting the use of programmed cell death protein 1 as a prognostic marker before neoadjuvant chemotherapy.
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was endorsed by the 16th International Breast Cancer Conference 
in St. Gallen, and it was proposed that TIL analysis in TN cases 
should be incorporated into the 8th edition of the American 
Joint Committee on Cancer staging system8.

The most abundant cell population in TILs is T lympho-
cytes (75%). However, depending on the composition of these 
lymphocytes, i.e., whether they are effectors or regulators, the 
prognosis of breast cancer may vary. Studies have suggested that 
the best characterization of the immune infiltrate is obtained 
through immunohistochemistry (IHC), in terms of the levels of 
CD3 (total T lymphocytes), CD8 cytotoxic cells, and FOXP3 
expressing Treg. The CD8/FOXP3 ratio in TILs correlates with 
a better response to neoadjuvant chemotherapy (NEOCT) 
and a greater chance of achieving a pCR9. Programmed cell 
death protein 1 (PD-1) can be overexpressed on the TILs10. 
The PD-1/PD-L1 pathway is crucial for the development of 
immune tolerance. In fact, blockage of the PD-1/PD-L1 inter-
action releases T-cell activity, and this is clear in many cancers 
where anti-PD-1 treatment with monoclonal antibodies allows 
a good clinical response mediated by T cells11.

The predictive and prognostic function of immune bio-
markers in TNBC remains unclear. This study aimed to quan-
tify and identify the TILS components, along with their rela-
tionship with NEOCT.

METHODS

Patients and study design
This was an observational retrospective cohort study. We eval-
uated 133 patients who were treated at HUCFF/UFRJ with 
a diagnosis of initial or locally advanced breast cancer. These 
individuals underwent NEOCT followed by surgery between 
November 2004 and November 2018. From these, 40 patients 
with TN breast cancer defined through IHC, who were hor-
mone receptor-negative and HER2-negative (0, 1+, or 2+ and 
FISH-negative) in accordance with the ASCO/CAP criteria, 
were selected.

The NEOCT regimen used was based on anthracycline 
and docetaxel, usually consisting of the FEC 3 docetaxel regi-
men (PACS protocol 01)12.    At the end of chemotherapy, the 
patients were referred for breast surgery (conservative or radi-
cal) and axillary surgery (sentinel lymph node biopsy or axil-
lary lymphadenectomy), at the surgeon’s discretion. Out of the 
40 TN patients, 38 were eligible for this study because sufficient 
histopathological material from before and after chemotherapy 
was available. This study was approved by the ethics committee 
of the UFRJ (CAAE:2800.3420.1.0000.5257).

Quantification and identification of 
tumor-infiltrating lymphocytes
TILs were identified in the biopsy material and surgical speci-
mens by pathologists, using sections stained with hematoxylin 
and eosin at magnifications of 200-400×(10×ocular lens with 
20-40×objective lens). Stromal TILs (sTILs) within the edge 
of the tumor scar were analyzed, after the exclusion of areas of 
ductal carcinoma in situ and tumor zones with necrosis and 
artifacts. The mean percentage of the stromal area occupied 
by mononuclear cells was scored, using the guidelines of the 
“International TILs Working Group,” for the evaluation of TILs 
within the pre-treatment and post-chemotherapy scenarios. 
The quantity of sTILs was analyzed as a continuous measure-
ment, using three predefined categories: low sTILs (0–10%), 
intermediate sTILs (10–40%), and high sTILs (40–90%)13. 
The sTILs were quantified blindly by two experienced pathol-
ogists at UFRJ.

The composition of the sTILs was identified by means 
of IHC. Counting of immunostained cells was performed in 
3 fields of the stromal area (200–400× magnification). To evalu-
ate CD3, CD4, and CD8 expressions, the following antibodies 
were used: Dako CD3 antibody (A0452) at a dilution of 1:800, 
CD8 SP clone (M3162) at a dilution of 1:100, and Bioscience 
FOXP3 (14-4777-82) at a dilution of 1:100.

Statistical analysis
The statistical assessment of the data was performed using R 
version 4.1.3 (R Development Core Team: http://www.R-proj-
ect.com). For comparisons between strata (categories of vari-
ables), Student’s t-test was used. p-value<0.05 were considered 
statistically significant.

The Kaplan-Meier statistical method was used for sur-
vival analysis. The start date for counting the length of sur-
vival was the time when the diagnosis was recorded. The 
observations began on the date when the first case included 
was diagnosed.

RESULTS

Cohort description
Out of the 40 TN breast cancer patients, 38 were eligible for 
inclusion because histopathological material from before and 
after chemotherapy was available.

The clinical and pathological features of the patients are 
described in Table 1.

Regarding the overall survival (OS) of the TN patients stud-
ied, 50% of the patients were still alive at 60 months. A pCR 

http://www.R-project.com
http://www.R-project.com
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was obtained in five patients (13%). In accordance with the 
literature, patients who achieved a pCR after NEOCT had 
better survival (p=0.030).

Quantification of tumor-infiltrating lymphocytes 
pre- and post-neoadjuvant chemotherapy and 
association with outcome
A total of 100% of the initial biopsy samples studied presented 
sTILs. Statistically significant changes in sTIL categories from 
before to after chemotherapy were observed in initially inter-
mediate TILs patients only (p=0.016). At biopsy, sTILs were 
low in 10 (26%) cases, moderate in 22 cases (58%), and severe 
in 6 cases (16%). In the post-chemotherapy surgical specimen, 
we observed that 70% of low TIL cases remained low, 66% 
of high cases remained high, while 32% of intermediate cases 
became high and low in 12 cases (32%).

There was no statistically significant association between 
the intensity of sTILs in pre-chemotherapy biopsies and pCR 
(p=0.673). In addition, there was no statistically significant 
association between the intensity of sTILs in pre-chemother-
apy biopsies and OS (p=0.98) or between post-chemotherapy 
sTILs and OS (p=0.24).

Immunophenotypic analysis on stromal 
tumor-infiltrating lymphocytes
Immunophenotype analyses comparing pre-chemotherapy 
biopsies with post-chemotherapy surgical samples were per-
formed. We observed non-significant increases in total T 
cells (CD3: 75.4-88) and in CD8+ T cells (CD8: 58.3-71.4). 
We also observed a significant decrease in FOXP3+cell levels 
(p=0.027) and PD-1+cells: 16-7.2 (p=0.011) leading to a sig-
nificant increase in CD8/FOXP3 (p=0.001) (Figure 1).

However, when patients were separated according to their 
pathological response, and PD-1 expression quantified, high 
PD-1 expression was clearly correlated with complete response 
(p=0.039), while low pre-NEOCT expression was present in 
non-responding patients (Figure 2).

Table 1. Clinical and pathological features of 38 patients.

All patients n=38

Age Mean (range) 54 (33-81)

Staging

IIA 1 (2.6%)

IIB 10 (26%)

IIIA 19 (50%)

IIIB 3 (7.8%)

NI 5 (13%)

Ki67

<20% 2 (5%)

>20% 24 (63%)

NI 12 (32%)

Histological type

Medullary 2 (5%)

Metaplastic 1 (2.6%)

Micropapillary 1 (2.6%)

Infiltrating ductal carcinoma SOE 34 (89%)

Breast surgery
Mastectomy patey’s 31 (82%)

Conservative surgery 7 (18%)

Axillary surgery
Lymphadenectomy 30 (79%)

Sentinel lymph node biopsy 8 (21%)

PCR 5 (13%)

Clinical staging based on the TNM of the International Union Against Cancer 
(UICC) 7th edition. Ki 67 considered low ≤20% and high >20%. N/I: without 
information. IDC NOS: infiltrating ductal carcinoma not otherwise specified.

Figure 1. A box plot comparing immunophenotypes in pre- and 
post-chemotherapy biopsy samples: FOXP3, programmed cell death 
protein 1, and CD8/FOXP3, which shows significant increase in the 
pre- and post-CD8/FOXP3 ratio (p=0.001) and significant decrease 
in regulatory markers: FOXP3 (p=0.027) and programmed cell death 
protein 1 (p=0.01).

Figure 2. A box plot comparing programmed cell death protein 1 
quantification (programmed cell death protein 1+cells) and pathological 
response. Programmed cell death protein 1 showed a significant 
correlation with complete pathological response (p=0.039).
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DISCUSSION
In this retrospective study, we evaluated 38 patients who had 
been diagnosed with TN breast cancer and were treated with 
NEOCT, in a single institution. Approximately 84% of them 
had tumors larger than 5 cm or positive lymph nodes. These 
findings were probably due to delayed diagnosis and late start 
of treatment. Only five patients achieved a pCR (13%), a result 
much lower than that has been reported internationally14 and 
in Brazil15. The large tumor volumes may explain the poorer 
response to chemotherapy. However, even with the small number 
of pCRs, we were able to demonstrate, in accordance with the 
literature, that patients with a pCR had higher survival rates.

The association between pre-chemotherapy sTILs and pCR 
was not statistically significant (0.673). In addition, the correla-
tions between pre-chemotherapy sTILs and OS (p=0.98) and 
between post-chemotherapy sTILs and OS ( p=0.24) were not 
statistically significant, which were different from the literature 
that shows a correlation between TILs and OS7.

There were statistically significant changes in the catego-
ries of sTILs from before to after chemotherapy. About 70% 
of low TILs remained low, 66% of high cases remained high, 
and 32% of intermediate cases became high, making us believe 
that this group of tumors is the one that best benefits from the 
immunogenic activation of NEOCT and subsequent immuno-
therapy. Only the intermediate group turned “cold” neoplasms 
into “warm” ones with chemotherapy induction. We believe 
that preexisting antitumor immunity is activated or enhanced 
during the initial cycle of chemotherapy, but only if infiltrat-
ing T cells were initially present at a certain level.

When we immunophenotyped the TILS, an increase in 
the profile of cells favoring immunity and antitumor activity 
and a significant decrease in the numbers of cells inhibiting 
tumor activities (FOXP3 and PD-1) were observed, and con-
sequently, an increase in the CD8/FOXP3 ratio (Figure 1) was 
observed after NEOCT. This finding is compatible with the 
literature, in which chemotherapy is described as stimulating 
the immune response16.

From all the markers used for immunophenotyping, only 
PD-1 in pre-chemotherapy samples showed a significant correla-
tion with pCR. PD-1 receptor can be expressed in T cells, whereas 
PD-L1 is expressed in activated T and B cells, tumor-infiltrating 
macrophages or fibroblasts, and tumor cells. In the literature, 

the correlation of PD-1/PD-L1 with immunotherapy (ICB) has 
been widely explored, especially regarding the treatment of meta-
static breast cancer, where PD-1/PD-L1 was used as a predictive 
biomarker to ICB therapy. The combination of an anti-PD-1 
monoclonal antibody with NEOCT significantly increased the 
pCR rate and event-free survival17,18 independently of the PDL1 
level. These conflicting findings can be justified by the complex 
interaction between PD-1/PDL1, TILs, TME, and other immune 
checkpoints such as cytotoxic T-lymphocyte-associated antigen-4 
and PD-L2, which are less studied targets in breast cancer11. More 
robust studies are needed to validate this finding. Based on this 
result, prospective randomized studies could test the addition of 
adjuvant immunotherapy only in PD-1+ patients without pCR 
or residual tumor19. A better understanding of this complex net-
work can help in the use of new therapeutic targets.

The retrospective design, the small number of patients 
included, and the small number of pCRs obtained were the 
limitations of this study and may have influenced the find-
ing of a correlation between the variables and outcomes. The 
strengths of this study were the use of a homogeneous popu-
lation, and patients with locally advanced TNBC who under-
went NEOCT in a single institution with quantification and 
immunophenotypic identification of TILs, along with their 
relationship with the treatment. Over the period covered by 
this study, NEOCT protocols for TN breast cancer did not 
undergo major changes.

CONCLUSION
Our study suggests that PD-1 levels in sTILs could be a can-
didate as a prognostic marker in response to NEOCT, inde-
pendently of checkpoint inhibitor immunotherapy.
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Colonoscopy following the positron emission tomography/computed 
tomography scan in patients with incidental colorectal uptake: 
what is the most effective management?
Yigit Duzkoylu1 , Huseyin Kılavuz2 , Mahmut Kaan Demircioglu3* , Soykan Arıkan3 , Serkan Sarı2

INTRODUCTION
Colorectal cancer (malignancies of the colon and rectum, 
CRC) is the third most common malignancy in the world1,2. 
Adenomatous colorectal polyps are also considered malignant 
precursors of CRC3. Survival rates are directly related to the 
cancer stage at the time of diagnosis4.

Colonoscopy is the gold standard screening method in CRC 
with high sensitivity and specificity, because it provides not 
only early detection of precursor lesions but also the ability to 
remove them1. For CRC, the main precursor lesion is adeno-
mas5. Colorectal screening with colonoscopy reduces both CRC 
incidence and mortality. The decrease in these rates depends 
on the removal of the precursor lesion. In a recent systematic 

review and meta-analysis, Jodal et al. showed reduced CRC 
mortality in a 15-year follow-up with colonoscopy6. 

Positron emission tomography (PET-CT) with 
18F-fluorodeoxyglucose (FDG) is generally the gold standard 
imaging technique in staging, monitoring after treatment, and 
follow-up in cancer patients7. A whole body scan with PET-CT 
is performed for a cancer suspicion or the staging of a diag-
nosed cancer, and sometimes it may show an incidental FDG 
uptake in any part of the body. PET-CT is considered a useful 
technique in CRC and has been shown to have extra value in 
the detection of disease recurrence8. Following the first report 
by Yasuda et al. in 1998 showing an increased 18F-FDG uptake 
in a colonic adenoma9, several studies have evaluated its ability 
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SUMMARY
OBJECTIVE: Colorectal cancer is one of the most common malignancies. Survival rates are directly related to the stage of cancer at the time of 

diagnosis, emphasizing the value of early diagnosis. Positron emission tomography with 18F-fluorodeoxyglucose is the gold standard imaging 

technique in staging, monitoring after treatment, and follow-up. We aimed to assess the importance of incidental 18F-fluorodeoxyglucose uptake by 

colon and rectum in positron emission tomography–computed tomography imaging to determine a significant cutoff value for further investigation 

using colonoscopy and histopathological assessment.

METHODS: We performed a retrospective analysis of patients with both 18F-fluorodeoxyglucose-positron emission tomography/computed 

tomography scan and colonoscopy during 1 year and included the cases who had undergone a colonoscopy within 3 months following the positron 

emission tomography/computed tomography scan due to an incidental positive finding. Patients with a diagnosed colorectal malignancy or with 

a history of previous colorectal operations were excluded.

RESULTS: A total of 81 patients were included in this study. Among 81 colonoscopic evaluations, histopathology revealed malignancy in 8 patients, 

and the prevalence of incidental colorectal cancer 18F-fluorodeoxyglucose uptake was found to be 9.87%. SUVmax was found to be significantly 

related to malignancy and other colonoscopic findings (p<0.001). SUVmax cutoff value to suggest colorectal cancer was found to be median 

[7.9 (4.1–12.7)] (p<0.001).

CONCLUSION: Regarding the studies determining a significant cutoff value, incidental colonic 18F-fluorodeoxyglucose uptake on positron emission 

tomography/computed tomography should lead the clinician to further investigation with colonoscopic biopsy, although the cutoff values for 

SUVmax are not certain and different in almost every published study, and negative positron emission tomography.computed tomography findings 

should not completely rule out malignancy, especially in high-risk patients.

KEYWORDS: Colonoscopy. Colorectal cancer. Positron emission tomography. Screening.
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to detect CRC. Although a premalignant colorectal lesion can 
be incidentally detected by standard PET-CT performed for 
other indications, the technique is not recommended for rou-
tine CRC screening or initial diagnosis in patients with high 
suspicion of CRC10. PET-CT is not appropriate for the evalu-
ation of the colonic wall for staging because of its limited res-
olution in bowel wall layers, and it may also be false positive in 
cases of colitis, diverticulitis, and even because of physiological 
colon metabolism and anal canal uptake11. Studies have shown 
that up to 45% of the patients with FDG uptake did not have 
any lesions in colonoscopic control12.

Therefore, a possible optimal cutoff SUVmax value may be 
helpful. This study aimed to assess the importance of incidental 
FDG uptake by the colon and rectum in PET-CT imaging in 
patients with a non-CRC diagnosis and to determine a signif-
icant cutoff value for further investigation using colonoscopy 
and histopathological assessment as the gold standard.

METHODS
Following the approval of the local ethics committee, we performed 
a retrospective analysis of patients with both 18F-FDG-PET/CT scan 
and colonoscopy during 1-year period (May 2021 to June 2022). 
The patients who had undergone colonoscopy within 3 months 
following the PET/CT scan due to an incidental positive finding 
were included in the study. Patients with a diagnosed colorectal 
malignancy or with a history of colorectal operation were excluded. 
In our study group, the PET/CT scans had been performed for 
staging or the evaluation of response to treatment or screening.

Protocols and criteria for 
18F-fluorodeoxyglucose-positron emission 
tomography/computed tomography imaging
The 18F-FDG-PET/CT scanning was performed as a standard 
procedure, similar to the recent studies13,14. PET-CT scanning 
was performed using Philips Ingenuity TFÒ (Koninklijke 
Philips N.V., The Netherlands). The patients were included due 
to a follow-up because of a primary malignancy rather than a 
CRC or a suspicion of malignancy following laboratory tests 
or other imaging techniques. All the reports were reviewed 
by the same nuclear medicine specialist. Positive FDG find-
ings were classified into patient demographics, the reason for 
undergoing the PET/CT scan, the localization of the suspected 
finding, and later to be matched with colonoscopic findings. 
A false positive PET/CT finding was defined if there were no 
colonoscopic findings on the colonic segment with abnormal 
FDG uptake, while a true positive PET/CT finding referred 
to a relevant colonoscopic finding.

Colonoscopic procedures
Colonoscopic procedures were carried out after adequate bowel 
preparation, with the addition of dietary recommendations, 
and performed by experienced endoscopists. A total colonos-
copic procedure was defined as evaluating all colon parts ade-
quately. Abnormal mucosal findings were excised or biopsied 
and sent for histopathological examination. Each specimen was 
studied by experienced pathologists. We included the proce-
dures with a total colonoscopy with sufficient bowel cleaning 
and performed them within 3 months following the PET/CT 
scan with incidental positive findings. Colonoscopic findings 
were classified as normal, polyp, inflammation (diverticulitis), 
and malignancy. Patients with a history of colorectal operation 
were excluded.

The study was conducted according to the Declaration of 
Helsinki.

Statistical analysis
Data were shown in means of numbers (percentage), mean±stan-
dard deviation, and median (minimum-maximum). Statistical 
analysis was performed with the Kruskal-Wallis test. Conover’s 
test of multiple comparisons was used to define the difference 
between the two groups. A ROC (receiver operating character-
istic) curve was used to define a cutoff point for Suvmax value 
in patients with and without malignancy. A p-value less than 
0.05 was accepted as statistically significant. The IBM SPSS 
Statistics 26.0 software was used for statistical analysis (SPSS, 
Inc., version 26.0, Chicago, IL, United States).

RESULTS
Our retrospective study included a total of 81 patients (43 men 
and 38 women) with a mean age of 60,741 (±14,207) years.

In 1-year period, a total of 7,097 PET/CT scans and 
17,144 colonoscopic procedures had been performed in our 
tertiary center. The most common indication for performing 
the PET/CT scan was the follow-up or staging of a primary 
malignancy rather than CRC (65.43%). The most common 
malignancy diagnosed was lung cancer, followed by breast 
cancer and prostate cancer. Although it is not recommended 
in international guidelines, other indications for PET/CT 
include the need for further investigation when a suspicious 
finding was positive in other imaging techniques or high 
values of tumor markers. The left colon was found to be the 
most common colonic segment with pathological FDG uptake 
(40.74%). The most common colonoscopic finding was a nor-
mal colonoscopic evaluation. The PET/CT scan indications, 
localization of FDG uptake, and colonoscopic findings are 
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shown in Table 1. Significant colonic lesions were observed 
only in 27 patients. Among 81 colonoscopic evaluations, 
histopathology revealed malignancy in 8 patients, and the 
prevalence of incidental CRC FDG uptake was found to be 

9.87%. In those patients, tumor localizations were found to 
be 4 in the rectum and 4 in the left colon (Table 2).

While evaluating the values of SUVmax, statistical analysis 
demonstrated the results with a sensitivity of 100% and a spec-
ificity of 90.3% as shown on the ROC curve (Figures 1A, B). 
Per-lesion analysis of SUVmax values in colonoscopic find-
ings is shown in Table 2. Suvmax was found to be signifi-
cantly related to malignancy and other colonoscopic findings 
(p<0.001). SUVmax cutoff value to suggest CRC was found 
to be median [7.9 (4.1–12.7)] (p<0.001).

DISCUSSION
Individuals over 50 years of age are accepted to be at average 
risk for CRC even if they have no complaints, and therefore 
screening should be performed for possible early diagnosis15. 
PET/CT is more sensitive than laboratory tests, including 
tumor markers, which makes the technique more reliable for 
surveillance in CRC patients when compared to colonoscopy 
plus computerized tomography. However, there are still debates 
about the accuracy of PET/CT, and consensus recommenda-
tions in various guidelines are still in progress16.

Table 1. Positron emission tomography/computed tomography 
scan indications, localization of 18F-fluorodeoxyglucose uptake, and 
colonoscopic findings.

Variables Classification Number (%)

PET/CT indication
Screening 28 (34.57%)

Primary malignancy* 53 (65.43%)

Localization

Rectum 26 (32.10%)

Left colon 33 (40.74%)

Transverse colon 10 (12.35%)

Right colon 12 (14.81%)

Colonoscopic finding

Normal 54 (66.67%)

Polyp 16 (19.75%)

Malignancy 8 (9.88%)

Diverticulitis 3 (3.70%)

*Primary malignancy other than colorectal carcinom.

Table 2. Analysis of SUVmax using colonoscopic findings.

Variable*
Colonoscopic findings

p-value
Normal Polyp Malignancy Diverticulitis

SUVmax 6 (1.9–13.4) 7.1 (4.1–14.4) 14.2 (5.1–35) 7.9 (4.1–12.7) <0.001

*Variables are shown as median (min–max).

Figure 1. Statistical analysis results with a sensitivity and specificity on the receiver operating characteristic curve (A) and SUVmax (B).

A B
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Colonoscopy following positron emission tomography/computed tomography scan

Colonoscopy is accepted as the gold standard diagnosing tech-
nique for CRC, which led the researchers to be able to control 
and decrease the rate of false positive results of PET/CT and to 
avoid the potential bias in studies addressing the efficacy of the 
technique in detecting CRC, similar to our study13. In previous 
studies, incidental focal colonic 18F-FDG uptake and false pos-
itive results on PET/CT have been reported to be 1.3–2.7 and 
16–33%, respectively12. These results may be indicative of the weak 
accuracy of PET/CT in specific colonic lesions when compared 
to endoscopic evaluation. In our study, we excluded patients with 
a diagnosed CRC, and we found 81 incidental colonic uptakes 
among 7,097 PET/CT studies in 1 year. In 81 PET/CT stud-
ies, significant colonic lesions had been detected in 27 patients 
(33.3%), and malignancy had been certified in 8 patients (29.6% 
in detected lesions and 9.87% overall), which shows better results 
when focusing on a specific patient group in the design of the 
study. In their study about the capacity of PET/CT in colonic 
pathologies, Weston et al. included the PET/CT scans with inci-
dental colonic activity followed by colonoscopy; their rate was 
0.6%, lower than previous studies and our results13. In their sys-
tematic review, Kousgaard et al. evaluated the correlation between 
FDG uptake and colonoscopic findings in four studies and found 
a rate of 82% when the lesion was located in the same colonic 
segment in both techniques17. In our study, the malignant lesion 
was found to be at the same segment in both PET/CT and colo-
noscopy, suggesting the high specificity of PET/CT in CRC. 
The most frequent use of PET/CT in our group was for staging 
or surveillance of patients with primary cancer rather than CRC 
(65.43%), similar to previous studies. 

The mean SUVmax values between various types of lesions 
revealed some significant differences between benign and malig-
nant lesions, similar to our study18, while others found no sig-
nificant differences19. In our data, the lowest SUVmax value to 
detect malignancy was 4.1 (mean cutoff value: 7.9). Na et al. 
found the same value as 2.513, while Luboldt et al. determined 
it as ≥5 in their retrospective study concerning the accuracy of 
PET/CT in CRC20. Our study design and aim do not suggest 
that CRC can always be diagnosed in PET/CT, but our mean 
SUVmax value for incidental malignancy may contribute to the 
existing literature, although it is different from previous studies. 

Study limitations
The study is a retrospective analysis of a single-center expe-
rience. Our detected cutoff value may be strongly associated 
with the scanner type. The study is not designed to assess the 
accuracy of PET/CT in CRC as a screening method because of 
the selection bias in the study group, as our main aim was to 
guide incidental colonic findings when detected. However, the 
statistical analysis can be more accurate with a control group. 
Additionally, colonoscopies were planned to detect suspected 
lesions reported to be in specific segments. Prospective studies 
with large study and control groups may be more effective in 
determining a cutoff value for incidental FDG uptakes to lead 
patients to colonoscopy for a more cost-effective screening.

CONCLUSION
Although PET/CT has no significant role in detecting primary 
cancers, incidental colonic uptake is commonly encountered 
and leads clinicians to further investigations. We, therefore, 
assessed the significance of incidental focal FDG colonic activ-
ity in the PET/CT scans in diagnosing CRC by comparing it 
with colonoscopy and histopathology. In conclusion, inciden-
tal colonic FDG uptake on PET/CT should lead the clinician 
to further investigation with colonoscopic biopsy, although 
cutoff values for SUVmax are not certain and differentiate in 
almost every published study, and negative PET/CT findings 
should not completely rule out malignancy, especially in high-
risk patients. Similar to our study, a cutoff value for an insti-
tute or a department may be accepted as the most cost-effec-
tive management to lead the clinician to further investigation 
with colonoscopy.
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En bloc enucleation of the prostate with early apical release using 
a high-power (200 W) thulium device: studying a learning curve
Ümit Yıldırım1* , Mehmet Ezer1 , Mehmet Uslu1 , Bumin Örs²

INTRODUCTION
A century after its anatomical description in 1,550, Herr theo-
rized that an enlarged prostate could lead to urinary retention 
by impeding urine flow1. Since then, there has been an enor-
mous increase in our understanding of the pathophysiology of 
benign prostatic hyperplasia (BPH) and its treatment options. 
More than 210 million men worldwide are currently diagnosed 
with BPH2. Transurethral resection of the prostate (TUR-P) 
remains the gold standard for the interventional treatment of 
symptomatic BPH, despite the remarkable advances in technol-
ogy and surgical equipment that have led to the emergence of 
numerous new choices3. Studies suggest that laser enucleation 
of the prostate (LEP) is safer than monopolar transurethral resec-
tion of the prostate (TURP) for small to medium-sized prostate 
glands due to reduced catheter time and decreased risk of bleed-
ing, even in patients receiving anticoagulation or antiplatelet 
therapy4. In conclusion, LEP has been incorporated into rec-
ommendations for prostates of more than 80 mL5.

Thulium:yttrium aluminum garnet (Tm:YAG) lasers are one of 
the tools in the LEP field to this day6. Theoretically, depending on the 
manufacturer, Tm:YAG continuous wave lasers can produce beams 
between 2010 and 2013 nanometer wavelengths. At these wave-
lengths, with an optical penetration depth of about 0.2 mm, electro-
magnetic energy is converted into heat, causing evaporation of the 
prostate tissue7,8. It has been reported that the relatively short depth 
of penetration of the Thulium laser compared with the Holmium 
laser (0.45 mm) makes it more reliable and easier to learn9,10.

As crucial as the type of laser energy utilized in LEP is the 
enucleation method employed. The three-lobed procedure, which 
was initially created and popularized in this operation, consists 
of three longitudinal incisions through which the median lobe 
is excised, and subsequently both lateral lobes are enucleated. 
Later, many adaptations of this procedure and en bloc enucle-
ation techniques were documented and presented to the urolog-
ical society. None of the recent procedures have been adopted as 
the standard for LEP as of yet11.
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SUMMARY
OBJECTIVE: The aim of this study was to reveal the learning curve of early apical release en bloc laser prostatectomy using a high-power thulium 

(200 W) laser device.

METHODS: We obtained data on the initial 60 patients who had thulium laser enucleation of the prostate by a single surgeon between October 

2021 and August 2022 to treat the signs and symptoms of benign prostatic hyperplasia at our clinic. The cases were split into three groups, each 

consisting of 20 patients. Prostate volumes, prostate-specific antigen and hemoglobin levels, the International Prostate Symptom Score, Quality of 

Life scores, the International Index of Erectile Function-5 scores, and uroflowmetry parameters were documented preoperatively. The enucleation 

weight, the enucleation and morcellation times, as well as the efficiency, hospitalization, and catheterization durations were calculated. The patients 

were re-evaluated at 6 months postoperatively, examined for functional results, and compared to baseline conditions.

RESULTS: Enucleation times, morcellation times, enucleation weight, and enucleation efficiency were significantly different among the groups. 

However, there was no statistically significant difference in total operative time and morcellation efficiency. In terms of postoperative statistics, the 

reduction in hemoglobin was significantly greater in Group 1 compared to Group 2. Six months after surgery, all groups had comparable validated 

ratings (International Prostate Symptom Score, Quality of Life, and the International Index of Erectile Function-5) on postoperative examinations. 

There were no long-term complications in either group throughout the perioperative period.

CONCLUSION: Completing 40 first cases would be sufficient for managing the learning curve for early apical release en bloc thulium laser enucleation 

of the prostate.
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The learning curve of en bloc laser prostate enucleation

After acquiring a 200 W Tm:YAG laser and training under 
an experienced mentor, our urology clinic shifted its enucle-
ation method preference toward the previously reported ‘en 
bloc with early apical release’12. Based on our observations that 
this procedure might have a steep learning curve, we report the 
outcomes of the initial 60 consecutive patients of a single sur-
geon in groups for a comparative analysis in this study.

METHODS
Between October 2021 and August 2022, we collected informa-
tion regarding the initial 60 patients who underwent Thulium 
LEP (ThuLEP) by a single surgeon to treat symptoms of benign 
prostatic hyperplasia in our clinic. The research project we 
conducted was sanctioned by the university’s board of ethics 
(80576354-050-99/177). The Helsinki Declaration’s ethical 
guidelines were strictly followed. The study did not include 
patients with a history of urethral stricture or bladder out-
let obstruction surgery, neurogenic bladder, or prostate can-
cer. The specialist undertaking surgical operations has a back-
ground in endourology spanning over a decade. The operative 
surgeon worked as an assistant for approximately 40 cases with 
an endourologist who had performed over 200 en bloc LEPs 
before beginning the operations.

Patients had both a thorough physical examination and a 
set of laboratory tests, including measurement of prostate-spe-
cific antigen (PSA), and data were recorded alongside demo-
graphic information. If the patient had a high PSA level or 
a suspicious digital rectal examination, a 12-core transrec-
tal ultrasonography-guided prostate biopsy was performed. 
In addition, preoperative uroflowmetry and postvoid resid-
ual volume (PVR) evaluations were carried out as part of the 
standard preoperative procedures (if the patient did not have 
a catheter). Also, all patients had to go through a detailed 
ultrasonic evaluation, and prostate volumes were calculated. 
Additionally, patients were asked to complete three validated 
questionnaires preoperatively and at postoperative follow-up. 
These were the International Index of Erectile Function (IIEF)-
5, the International Prostate Symptom Score (IPSS), and the 
IPSS-Quality of Life Index (QoL).

Technique
All operations were performed under general anesthesia. A Cyber 
TM 200 W device (Quanta System, Solbiate Olona, Varese, 
Italy) was used for every surgery, and a 26 French resectoscope 
(Karl Storz™) was used to send a 550 m laser fiber through it. 
Enucleation was done using the earlier-described en bloc tech-
nique with an early apical release technique12. Beginning at 1’o 

clock and extending clockwise and counterclockwise, the first 
incision in the en bloc with the early apical release method 
separates the prostate adenoma’s apex from the urinary sphinc-
ter. The whole prostatic adenoma is enucleated in a retrograde 
direction, circumferentially going toward the bladder neck, after 
the proper plane has been identified. Later, the bladder neck is 
entered anteriorly. Finally, the fibers of the bladder neck from 
the prostate are divided clockwise and counterclockwise, send-
ing the whole adenoma into the bladder in one piece. A Hawk 
morcellator (Hawk Medical Instrument Co. Ltd.) was used 
for all morcellation processes. Each patient had a 22 Fr three-
way urethral catheter inserted, and their bladder was irrigated 
continuously until the urine turned a clear color. Enucleation 
time, morcellation time, and specimen weight were recorded 
for every instance.

Follow-up
Patients were assessed with PSA levels, uroflowmetry, and PVR 
as a part of the periodic examination. Additionally, the two 
valid questionnaires (IIEF and IPSS) that patients completed 
before the procedure were repeated, taking into account their 
altered condition, in the sixth postoperative month. 

The cases were split into three groups, each consisting of 
20 patients, consecutively (Group 1, Group 2, and Group 3). 
We used the modified Clavien-Dindo Scoring System to eval-
uate and classify the complications. All demographic data, lab-
oratory findings, and valid questionnaire scores were given in 
a comprehensive manner.

SPSS version 22.0 was used for the statistical analysis (SPSS 
Inc., Chicago, IL, United States). The continuous variables were 
reported as median (25–75 IQR) and were then compared 
using the Kruskal-Wallis test. Post hoc comparisons were made 
using the Tukey’s and Dunnett’s tests. The p-value of 0.05 was 
defined as the threshold for statistical significance.

RESULTS
There was no significant difference between the groups’ mean 
ages. A significant difference in preoperative PSA levels was 
seen between Group 1 and Group 3. Regarding the preoper-
ative data such as hemoglobin levels, prostate volumes, PVR, 
and Q-max ratios, there were no statistically significant differ-
ences between the groups. Similarly, the groups’ preoperative 
IPSS, QoL, and IIEF ratings were similar.

Enucleation times, morcellation times, enucleation weight, 
and enucleation efficiency were significantly different among 
the groups. However, there was no statistically significant dif-
ference in total operative time and morcellation efficiency. 
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Some specific parameters that differed significantly between 
groups are demonstrated in Figure 1.

In terms of postoperative statistics, the reduction in hemo-
globin was significantly greater in Group 1 compared to Group 
2. Six months after surgery, all groups had comparable vali-
dated ratings (IPSS, QoL, and IIEF-5) on postoperative exam-
inations. Likewise, during the 6-month review, the groups 
exhibited comparable performance on metrics such as PVR 
Q-max. Group 3 had shorter hospitalization and catheter-
ization times on an hourly basis. In addition, the percentage 
of PSA drop relative to the value at baseline was substantially 
greater in Group 3 compared to Groups 1 and 2. Patient char-
acteristics, and perioperative and postoperative follow-up data 
are presented in Table 1.

According to Clavien-Dindo Scoring, there is a significant 
difference between groups when complications are classified 
as present or absent (chi-square test, p=0.025). Complications 
such as capsular perforation, injury to the bladder mucosa 
during morcellation, re-catheterization, and the need for 

resectoscope-assisted cauterization were numerically higher 
in Group 1. The categorization of complications according 
to the Clavien-Dindo classification and the distribution of 
some specific complications among the groups are presented 
in Table 2.

DISCUSSION
The en bloc LEP learning curve following early apical release 
utilizing a high-power (200 W) Tm:YAG laser has not yet been 
the subject of any studies that have been reported in the litera-
ture. We must admit that before we begin the procedures, we 
believe this procedure may have a challenging learning curve. 
However, as the key conclusion of our research, we can state that 
after 40 instances, certain significant problems, such as capsular 
perforation, mucosal damage, and transitory stress incontinence, 
significantly decreased. After 20 cases, there was a considerable 
decline in Hb levels. In our final 20 patient group, a signifi-
cant increase in enucleation efficiency was seen. One measure 
of enucleation effectiveness is the decline in PSA percentage 
levels from the baseline level, and this parameter significantly 
increased after the first 20 instances13. After the first 20 instances, 
we began to spend more attention on post-enucleation hem-
orrhage management. Thus, we obtained a clear image during 
morcellation. Therefore, while our enucleation times gradually 
decreased, no significant difference was observed between the 
groups in terms of total operation times. On the contrary, our 
mucosal injury rates decreased after the first 20 cases.

The learning curve for ThuLEP might be managed after 
more than 20 first instances, according to Aydogan et al. 
In their study, a high-power (200 W) T:YAG laser was 
employed, the same as in our investigation, but the three-lobe 
method of resection was selected. According to this study, 
complication rates started to drop after 20 cases. After 40 
instances in our study, it can be claimed that we are in a safer 
region when parameters like capsular perforation, temporary 
incontinence (which in our experiment lasted for a maxi-
mum of 4 months), and resectoscope-assisted cauterization 
requirements are considered14. Tuccio et al.’s holmium LEP 
(HoLEP) series were evaluated comparatively according to 
the enucleation technique used. They showed that en bloc 
with an early apical release strategy can significantly have a 
shorter enucleation time and lower energy delivered. The stress 
incontinence rate at the 1-month follow-up was found to be 
significantly reduced in the en bloc group compared with 
the three-lobe technique. As a result, they stated that both 
methods can be used safely and effectively in the treatment 
of BPH15. According to Rapaport et al., due to the quick 

Figure 1. Some specific parameters that differed significantly between 
the groups.
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identification of the surgical capsule and the appropriate 
layer, en bloc holmium enucleation of the prostate resulted 
in a shorter enucleation and overall surgical time compared 
to typical HoLEP. By employing this method, surgical train-
ees can learn holmium laser enucleation of the prostate more 
effectively16. Our study similarly showed that an experienced 
endourologist made significant progress for en bloc ThuLEP 
after 40 cases of experience. No complications were found 
on Clavien 3 in this process.

Kampantais et al. analyzed the results of 24 studies eval-
uating the learning curve of HoLEP in their published sys-
tematic review. With the caveat of careful case selection, such 

as avoiding patients with prostates larger than 80 cm³, can-
cer or postradiotherapy cases, anticoagulant users, or cathe-
terized patients, the caseload for a surgeon to safely perform 
the procedure with satisfactory efficiency and outcomes may 
be estimated at 50 cases. This can drop to less than 25 cases 
in the presence of a structured mentoring program and sim-
ulation training17. Inclusion in this study is not contingent 
on a particular method of enucleation. Neither the trilobed 
bilobed nor the en bloc approaches were differentiated from 
one another. Using high-energy thulium, this study aims to 
highlight the steepness of the learning curve associated with 
the en bloc approach. Our results revealed that after 40 cases 

Table 1. Patient characteristics and perioperative outcomes between the groups.

Group 1 Group 2 Group 3 p
p 

(Group 
1–2)

p 
(Group 

1–3)

p 
(Group 

2–3)

Age (years) 66 (62–75) 70 (64–73) 69 (62–80) 0.614

PSA (ng/mL) 4.20 (2.35–7.40) 2.70 (1.30–4.40) 1.70 (1.20–2.50) 0.015 0.317 0.014 0.604

Prostate volume (mL) 99 (68–120) 78 (67–95) 73 (55–119) 0.339 

PVR preop. (mL) 250 (135–316) 168 (95–333) 109 (66–200) 0.180 

Q-max preop. (mL/s) 9.7 (6.9–12.1) 5.7 (1.8–10) 8.6 (8.1–12.8) 0.316 

Enucleation time (min) 120 (97–128) 70 (58–79) 48 (42–69) <0.001 0.001 <0.001 0.076

Morcellation time (min) 20 (10–28) 14 (10–15) 10 (10–20) 0.101 

Total operative time (min) 80 (51–116) 68 (53–81) 59 (44–85) 0.503 

Enucleation weight (g) 50 (34–60) 30 (26–35) 24 (20–40) 0.002 0.012 0.001 0.362

Preop. Hb (g/dL) 14.3 (12.6–14.8) 12.9 (11.5–14.7) 13.1 (12.4–14.1) 0.315

Postop. Hb (g/dL) 12.3 (11.4–13.9) 13.1 (11.1–14.3) 13.3 (12.1–13.9) 0.622

Enucleation efficiency (g/min) 0.47 (0.28–0.59) 0.41 (0.38–0.64) 0.59 (0.48–0.80) 0.019 0.986 0.015 0.014

Morcellation efficiency (g/min) 2.28 (1.87–2.66) 2.50 (1.95–2.91) 2.18 (1.98–2.58) 0.766

Hb decrease (g/dL) 1.05 (0.15–1.95) 0.10 (0–0.30) 0.10 (0–0.30) 0.003 0.008 0.002 0.627

IPSS preop. 20 (18.5–25) 20.5 (17–27) 22.5 (19.5–24) 0.614

IPSS postop. 6 months 6 (3.5–9) 4.5 (3–7) 5 (2–6) 0.093

QoL score preop. 4 (3–4) 4 (3–4) 4 (3.5–4) 0.635 

QoL score postop. 1 (1–2) 1 (1–2) 1 (1–1.5) 0.426

Catheter stay time (h) 42.5 (36.5–48) 40.5 (31.5–44) 24.5 (17–36.5) <0.001 0.674 <0.001 0.024

Hospitalization (h) 50 (44.5–55.5) 46 (35.5–52) 28  (21–41) <0.001 0.402 0.005 0.282

PSA postop. 6 months (ng/mL) 1.13 (0.55–1.74) 0.55 (0.22–1.52) 0.29 (0.10–0.46) 0.006 0.317 0.011 0.604

PSA decrease from the baseline (%) 75.05 (63.1–81.1) 76.55 (71.6–83.8) 83.3 (75.8–89.4) 0.026 0.139 0.030 1.000

Q-max postop. 6 months (mL/s) 23.5 (17.4–31.4) 22 (19–31.6) 24 (21–32) 0.420 

PVR postop. 6 months (mL) 23 (0–50) 0 (0–50) 0 (0–25) 0.252 

IIEF-5 score preop. 14 (12–16) 14 (11.5–17.5) 15 (13–17) 0.533

IIEF-5 score postop. 6 months 14 (12–16) 15 (13.5–17.5) 15 (13.5–17.5) 0.291

Data are given as median-(IQR); the Kruskal-Wallis test was used. PSA: prostate-specific antigen; PVR: post-void residual urine; Preop.: preoperative; Postop.: 
postoperative; Hb: hemoglobin; QoL: quality of life; IPSS: International Prostate Symptom Score; IIEF-5: International Index of Erectile Function-5; Q-max: 
maximal flow rate. Bold indicates statistically significant p-value.
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Table 2.  Number and classif ication of  perioperative and 
postoperative complications.

Group 1 Group 2 Group 3

Clavien-Dindo classification

Absent* 9 (45%) 14 (70%) 17 (85%)

1 8 (40%) 4 (20%) 2 (10%)

2 2 (10%) 2 (10%) 0

3a 1 (5%) 0 1 (5%)

Column sclerosis 1 (5%) 0 0

Urethral stricture 0 0 1 (5%)

Capsular perforation 3 (15%) 1 (5%) 0

Re-catheterization 2 (10%) 0 0

Mucosal injury during 
morcellation

2 (10%) 0 0

Cauterization with 
resectoscope

3 (15%) 1 (5%) 1 (5%)

Stress incontinence 1 (5%) 1 (5%) 0

Data are presented as numbers and percentages. *According to Clavien-Dindo 
Scoring, there is a significant difference between groups when complications 
are classified as present or absent (χ2 test, p=0.025).

of en bloc ThuLEP, an experienced endourologist made sig-
nificant improvements.

Saredi et al. used a simulator program to assess the learning 
curve for ThuLEP without the assistance of a mentor. Visits to sev-
eral centers with HoLEP and ThuLEP expertise served as the start-
ing point for the learning process. The ThuLEP method was then 
practiced using the brand-new simulator Cybersim. The majority 
of surgical complications were from morcellation rather than the 
actual enucleation and were quickly resolved. The study’s findings 
are consistent with other case studies for laser treatments of BPH 
in the literature. Their findings indicate that fewer instances than 
those for HoLEP are required for an endoscopically skilled urolog-
ical surgeon to learn ThuLEP, and mentoring is not required for 
this method. They discovered that a single operator may pass the 
learning curve after practicing the process in 30 cases18.

The functional outcomes of our investigation demonstrated 
that erectile functions were comparably retained 6 months fol-
lowing surgery as compared to the preoperative period. On the 
contrary, the patient’s symptoms in the lower urinary tract dra-
matically improved. Our functional results and those from prior 
research on this topic in the literature show remarkable overlap19.

The purpose of this study was to measure the steepness of 
the learning curve by tracking how many cases were handled. 
However, it is important to keep in mind that the learning curve 
may also be influenced by other factors. According to the research, 
the threshold for expert performance varies across different out-
come metrics. Prostate size before surgery, total number of proce-
dures, and case density are the primary factors affecting the shape 
of the curve. Increased success rates would result from intensive 
one-on-one training for surgeons and a high number of cases20.

CONCLUSION
Our research confirmed that an experienced endourologist can 
perform ThuLEP surgery with the en bloc early apical release 
technique without a steep learning curve. Due to training from 
an experienced mentor, findings at the start of the learning curve 
are similar to those of other methods. In the early postopera-
tive period, complications are manageable, but beyond 40 cases, 
results can be in a safer area regarding complications and efficacy.

AUTHORS’ CONTRIBUTIONS
ÜY: Conceptualization, Data curation, Formal Analysis, 
Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Writing – original draft, Writing – review & editing. ME: 
Conceptualization, Investigation, Methodology, Writing – 
original draft, Writing – review & editing. MU: Investigation, 
Methodology, Resources. BÖ: Methodology, Software, 
Supervision, Validation, Visualization.

REFERENCES
1.	 Lokeshwar SD, Harper BT, Webb E, Jordan A, Dykes TA, Neal DE, 

et al. Epidemiology and treatment modalities for the management 
of benign prostatic hyperplasia. Transl Androl Urol. 2019;8(5):529. 
https://doi.org/10.21037/TAU.2019.10.01

2.	 Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati 
M, et al. Years lived with disability (YLDs) for 1,160 sequelae 
of 289 diseases and injuries 1990-2010: a systematic 
analysis for the Global Burden of Disease Study 2010. Lancet. 
2012;380(9859):2163-96. https://doi.org/10.1016/S0140-
6736(12)61729-2

3.	 Gratzke C, Bachmann A, Descazeaud A, Drake MJ, Madersbacher 
S, Mamoulakis C, et al. EAU guidelines on the assessment of 
non-neurogenic male lower urinary tract symptoms including 
benign prostatic obstruction. Eur Urol. 2015;67(6):1099-109. 
https://doi.org/10.1016/j.eururo.2014.12.038

4.	 Rivera M, Krambeck A, Lingeman J. Holmium laser enucleation of 
the prostate in patients requiring anticoagulation. Curr Urol Rep. 
2017;18(10):77. https://doi.org/10.1007/S11934-017-0727-2

5.	 Lerner LB, McVary KT, Barry MJ, Bixler BR, Dahm P, Das AK, et al. 
Management of lower urinary tract symptoms attributed to benign prostatic 
hyperplasia: AUA guideline part II-surgical evaluation and treatment. J Urol. 
2021;206(4):818-26. https://doi.org/10.1097/JU.0000000000002184

https://doi.org/10.21037/TAU.2019.10.01
https://doi.org/10.1016/S0140-6736(12)61729-2
https://doi.org/10.1016/S0140-6736(12)61729-2
https://doi.org/10.1016/j.eururo.2014.12.038
https://doi.org/10.1007/S11934-017-0727-2
https://doi.org/10.1097/JU.0000000000002184


6

Rev Assoc Med Bras. 2023;69(9):e20230325

The learning curve of en bloc laser prostate enucleation

6.	 Herrmann TRW, Bach T, Imkamp F, Georgiou A, Burchardt M, 
Oelke M, et al. Thulium laser enucleation of the prostate (ThuLEP): 
transurethral anatomical prostatectomy with laser support. 
Introduction of a novel technique for the treatment of benign 
prostatic obstruction. World J Urol. 2010;28(1):45-51. https://
doi.org/10.1007/S00345-009-0503-0/TABLES/1

7.	 Bach T, Muschter R, Sroka R, Gravas S, Skolarikos A, Herrmann 
TR, et al. Laser treatment of benign prostatic obstruction: basics 
and physical differences. Eur Urol. 2012;61(2):317-25. https://
doi.org/10.1016/J.EURURO.2011.10.009

8.	 Teichmann HO, Herrmann TR, Bach T. Technical aspects of lasers in 
urology. World J Urol. 2007;25(3):221-5. https://doi.org/10.1007/
S00345-007-0184-5/FIGURES/1

9.	 Castellani D, Pirola GM, Gasparri L, Pucci M, Rosa M, Carcano G, et al. 
Are outcomes of thulium laser enucleation of the prostate different 
in men aged 75 and over? A propensity score analysis. Urology. 
2019;132:170-6. https://doi.org/10.1016/J.urology.2019.06.025

10.	 Bozzini G, Berti L, Aydoğan TB, Maltagliati M, Roche JB, Bove P, 
et al. A prospective multicenter randomized comparison between 
holmium laser enucleation of the Prostate (HoLEP) and thulium laser 
enucleation of the prostate (ThuLEP). World J Urol. 2021;39(7):2375-
82. https://doi.org/10.1007/S00345-020-03468-6

11.	 Oh SJ. Current surgical techniques of enucleation in holmium laser 
enucleation of the prostate. Investig Clin Urol. 2019;60(5):333-42. 
https://doi.org/10.4111/ICU.2019.60.5.333

12.	 Saitta G, Becerra JEA, Álamo JF, González LL, Elbers JR, Suardi N, 
et al. “En bloc” HoLEP with early apical release in men with benign 
prostatic hyperplasia. World J Urol. 2019;37(11):2451-8. https://
doi.org/10.1007/S00345-019-02671-4

13.	 Elmansy HM, Elzayat EA, Sampalis JS, Elhilali MM. Prostatic-specific 
antigen velocity after holmium laser enucleation of the prostate: 
possible predictor for the assessment of treatment effect durability 
for benign prostatic hyperplasia and detection of malignancy. Urology. 
2009;74(5):1105-10. https://doi.org/10.1016/J.UROLOGY.2009.06.039

14.	 Aydogan TB, Binbay M. Learning curve of ThuLEP (Thulium laser 
enucleation of the prostate): single-centre experience on initial 
consecutive 60 patients. Andrologia. 2022;54(4):e14366. https://
doi.org/10.1111/AND.14366

15.	 Tuccio A, Grosso AA, Sessa F, Salvi M, Tellini R, Cocci A, et al. En-bloc 
holmium laser enucleation of the prostate with early apical release: 
are we ready for a new paradigm?. J Endourol. 2021;35(11):1675-
83. https://doi.org/10.1089/END.2020.1189

16.	 Rapoport LM, Sorokin NI, Sukhanov RB, Dymov AM, Enikeev DV, 
Davydov DS, et al. En bloc holmium laser enucleation of the prostate 
(HOLEP EN BLOC): our experience. Urologiia. 2018;(3):83-7. 
PMID: 30035424

17.	 Kampantais S, Dimopoulos P, Tasleem A, Acher P, Gordon 
K, Young A. Assessing the learning curve of holmium laser 
enucleation of prostate (HoLEP).  A systematic review. 
U rol og y.  2018; 120: 9- 22.  ht t ps: //doi . org /: 10. 1016/J.
urology.2018.06.012

18.	 Saredi G, Pirola GM, Pacchetti A, Lovisolo JA, Borroni G, Sembenini 
F, et al. Evaluation of the learning curve for thulium laser enucleation 
of the prostate with the aid of a simulator tool but without 
tutoring: comparison of two surgeons with different levels of 
endoscopic experience Endourology and technology. BMC Urol. 
2015;15(1):49. https://doi.org/10.1186/S12894-015-0045-2/
Figures/1

19.	 Saredi G, Pacchetti A, Pirola GM, Martorana E, Berti L, Scroppo FI, 
et al. Impact of thulium laser enucleation of the prostate on erectile, 
ejaculatory and urinary functions. Urol Int. 2016;97(4):397-401. 
https://doi.org/10.1159/000446829

20.	 Elshal AM, Nabeeh H, Eldemerdash Y, Mekkawy R, Laymon M, 
El-Assmy A, et al. Prospective assessment of learning curve 
of holmium laser enucleation of the prostate for treatment 
of benign prostatic hyperplasia using a multidimensional 
approach. 2016;197:1099-107. https://doi.org/10.1016/j.
juro.2016.11.001

https://doi.org/10.1007/S00345-009-0503-0/TABLES/1
https://doi.org/10.1007/S00345-009-0503-0/TABLES/1
https://doi.org/10.1016/J.EURURO.2011.10.009
https://doi.org/10.1016/J.EURURO.2011.10.009
https://doi.org/10.1007/S00345-007-0184-5/FIGURES/1
https://doi.org/10.1007/S00345-007-0184-5/FIGURES/1
https://doi.org/10.1016/J.urology.2019.06.025
https://doi.org/10.1007/S00345-020-03468-6
https://doi.org/10.4111/ICU.2019.60.5.333
https://doi.org/10.1007/S00345-019-02671-4
https://doi.org/10.1007/S00345-019-02671-4
https://doi.org/10.1016/J.UROLOGY.2009.06.039
https://doi.org/10.1111/AND.14366
https://doi.org/10.1111/AND.14366
https://doi.org/10.1089/END.2020.1189
https://doi.org/
https://doi.org/10.1186/S12894-015-0045-2/Figures/1
https://doi.org/10.1186/S12894-015-0045-2/Figures/1
https://doi.org/10.1159/000446829
https://doi.org/10.1016/j.juro.2016.11.001
https://doi.org/10.1016/j.juro.2016.11.001


1

Rev Assoc Med Bras. 2023;69(9):e20230326

ORIGINAL ARTICLE https://doi.org/10.1590/1806-9282.20230326

A comparison of the rates of and indications for cesarean delivery 
between Syrian refugee women and Turkish women
Kemal Hansu1* 

INTRODUCTION
Cesarean delivery is defined as the delivery of the fetus through 
an abdominal incision and is used when vaginal delivery is not 
safe and when there is an increased risk of morbidity and mor-
tality for the mother or child1,2.

Cesarean section is one of the most common surgical pro-
cedures across the world. Although the ideal cesarean delivery 
rate has been declared to be 10–15% by the World Health 
Organization (WHO), the incidence of cesarean delivery is rap-
idly increasing worldwide, particularly in middle- and high-in-
come countries3,4. While cesarean delivery rates are increasing 
in middle- and high-income countries, this increase remains 
low in less-developed countries, particularly in African coun-
tries. Differences in cesarean delivery rates between countries 
may be attributed to pregnant women’s access to health care 
or the policies implemented by governments.

One of the most common indications for cesarean delivery 
is previous uterine surgery and previous cesarean delivery5,6. 
Studies from both Turkey and other countries have reported 

that the most common causes of primary cesarean delivery 
were malpresentation followed by fetal distress and cephalo-
pelvic disproportion7-9. Although there are no significant dif-
ferences in indications for cesarean delivery globally, there can 
be significant differences in cesarean delivery rates between 
countries or even between different regions within the same 
country. Approximately 5 million Syrians were forced to flee 
their country due to the civil war that started in Syria in 201110.  
As of 2022, Turkey has hosted more than 3.5 million Syrians, 
of whom around 100,000 lived in Kahramanmaras.

This study aimed to compare the rates of and indications 
for cesarean delivery among local Turkish women and Syrian 
refugee women who are from different countries and have dif-
ferent cultural patterns.

METHODS
Our study included 74,864 pregnant women who gave birth at 
the Kahramanmaraş Necip Fazıl City Hospital between January 

1Necip Fazil City Hospital, Department of Obstetrics and Gynecology – Kahramanmaraş, Turkey.
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SUMMARY
OBJECTIVE: The aim of this study was to compare the rates of and indications for cesarean delivery among Syrian refugee women and local 

Turkish women.

METHODS: The study included 74,864 pregnant women, of whom 52,145 were Turkish and 22,719 were Syrian refugee women and who gave birth 

at our hospital between January 2013 and December 2021. In this study, the pregnant women were divided into two groups: Syrian refugee women 

and Turkish women, and primary cesarean delivery rates were calculated separately for each group. Cesarean delivery rates for Syrian refugee 

women and Turkish women were compared separately for each year. Indications for cesarean delivery were determined separately for each group 

and compared between the groups.

RESULTS: The overall cesarean delivery rate was 56% among Turkish women and 32% among Syrian women (p<0.05). The primary cesarean delivery 

rate was 18.4% for local Turkish women versus 10.7% among Syrian refugee women (p<0.05). The most common indication for cesarean delivery among 

both Syrian refugee women and local Turkish women was previous cesarean delivery, followed by acute fetal distress and cephalopelvic disproportion.

CONCLUSION: Indications for cesarean delivery were similar for Syrian refugee women and local Turkish women, but both overall and primary 

cesarean delivery rates were higher among local Turkish women compared with Syrian refugee women.
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1, 2013, and December 31, 2021. Data were extracted from the 
hospital information management system using retrospective 
screening. The study received approval on December 14, 2022 
(decision number 2022/25-09) from the clinical research eth-
ics committee of the Kahramanmaraş Sütçü İmam University 
School of Medicine. The pregnant women included in the 
study were divided into two groups: Syrian refugee women 
and Turkish women, after which overall and primary cesar-
ean delivery rates were calculated separately for each group.  
The overall cesarean delivery rate was calculated using the 
formula: total number of cesarean deliveries/total number of 
deliveries, and the primary cesarean delivery rate was calculated 
using the formula: primary cesarean deliveries/total number of 
deliveries. The primary cesarean delivery rates for Syrian refu-
gee women and Turkish women were compared separately for 
each year. Indications for cesarean delivery for local Turkish 
women and Syrian refugee women were determined and com-
pared between the two groups.

The collected data were analyzed using the IBM SPSS Statistics 
22 software. Quantitative variables were reported in mean values 
and percentage, whereas categorical variables were reported in 
frequency and percentage. Cesarean delivery rates by year were 
analyzed, and indications for cesarean delivery were compared 
between the groups using the chi-square test. Statistical signif-
icance was set at p<0.05 for all statistical evaluations.

RESULTS
This study included 74,864 pregnant women (of whom 52,145 
were Turkish and 22,719 were Syrian refugee women) who gave 
birth at our hospital between January 2013 and December 
2021. Of all the 74,864 pregnant women, 51% (38,156) 
had vaginal delivery and 49% (36,707) had cesarean delivery.  
Of the Turkish women, 44% (21,166) had vaginal delivery 
and 56% (29,374) had cesarean delivery, while 68% (14,991) 
of the Syrian women had vaginal delivery and 32% (7,332) 
of them had cesarean delivery. The overall cesarean delivery 
rate was statistically higher for Turkish women compared with 
Syrian refugee women (56 vs. 32%; p<0.05).

A comparison of the primary cesarean delivery rate between 
Turkish women and Syrian women revealed a statistically sig-
nificantly higher rate of primary cesarean delivery among 
Turkish women than that Syrian women (18.4 vs. 10.7%; 
p<0.05). Additionally, an analysis of primary cesarean delivery 
rates by year revealed that Turkish women had statistically sig-
nificantly higher rates of primary cesarean delivery compared 
with Syrian women during all years except in 2013 (p=0.093) 
(Table 1 and Figure 1).

The analysis of the indications for cesarean delivery for 
Turkish and Syrian women showed that the most common 
indication for cesarean delivery was repeated cesarean deliv-
ery in both groups and the second most common indication 
was acute fetal distress. A comparison of indications for cesar-
ean delivery between Turkish and Syrian women showed that 
Turkish women had significantly higher rates of cesarean deliv-
ery due to repeated cesarean delivery, prolonged labor, ceph-
alopelvic disproportion, acute fetal distress, malpresentation, 
and placental abnormality (p<0.05) (Table 2 and Figure 2).

An analysis of the number of births by year showed that, in 
2013, 7,920 Turkish women gave birth at our hospital, and this 
number decreased thereafter; however, only 4,491 Turkish women 
gave birth in 2021. On the contrary, 916 Syrian women gave 
birth at our hospital in 2013 versus 2,921 in 2021 (Figure 3).

DISCUSSION
Cesarean section is a surgical procedure used to preserve mater-
nal and fetal health when vaginal delivery cannot be performed 
safely. While cesarean delivery is a life-saving procedure when 
performed for medical indications, it is also associated with 
increased maternal and fetal morbidity and mortality, including 
anesthesia complications, peripartum hemorrhage, bowel and 
bladder injuries, venous thromboembolism, placental adhesion 
anomalies, surgical site infection, and fetal respiratory problems 
when performed without appropriate indications11.

Cesarean delivery rates are increasing all over the world, and 
this increase is influenced by changes in lifestyles and health 
policies in each country12. A 2016 study of 150 countries 
found that the global average cesarean delivery rate was 18.4%.  
The lowest cesarean delivery rate was 3% in West Africa, and 
the highest was 56.4% in the Dominican Republic. Turkey was 
found to have a cesarean delivery rate of 47.5%, the second 

Figure 1. Primary cesarean section rates of Turkish and Syrian pregnant 
women (Kemal Hansu).
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highest rate in Asia after Iran3. Statistics from Turkey show grad-
ually increasing cesarean delivery rates; it was around 7% in 
1993 and reached 58.4% in 2021, while the primary cesarean 
delivery rate was 29.1%13,14. In 2015, Turkey had the highest 
cesarean delivery rate among all the Organisation for Economic 
Co-operation and Development countries.

As a result of the civil war that broke out in Syria in 2011, 
approximately 5 million Syrians were forced to flee their coun-
try. Turkey hosts approximately 3.5 million Syrian refugees, 
of whom approximately 100,000 live in Kahramanmaras.  
Cesarean delivery rates are known to be influenced by lifestyles, 
beliefs, cultural patterns, level of access to health services, and 
health policies implemented by governments. In this study, the 

cesarean delivery rate was found to be 56% among local Turkish 
women versus 32% among Syrian refugee women. Although 
the ideal cesarean delivery rate was declared to be 15% in a 
1985 recommendation by the WHO, this rate seems to have 
changed today as a result of changes in lifestyles, increase in 
sedentary lifestyle, advanced maternal age, increase in pregnan-
cies achieved with assisted reproductive techniques, develop-
ment of antenatal tests, and an increase in medical malpractice 
lawsuits4. These developments prompted the WHO to recom-
mend in 2015 that cesarean delivery should be used only for 
women who need it instead of trying to reach a certain cesar-
ean delivery rate. In Turkey, both overall and primary cesarean 
delivery rates are higher in Western Anatolia and the Aegean 

Table 1. Comparison of primary cesarean section rates of Syrian refugee pregnant women and Turkish pregnant women (Kemal Hansu).

Statistically significant values are indicated in bold.

Year

Turkish pregnant women Syrian pregnant women

p-valuePrimary cesarean  
sections/total birth

Primary cesarean  
sections/total birth

2013 24% (1,905/7,920) 14.5% (133/570) 0.093

2014 22% (2,745/7,838) 15.5% (259/1,669) <0.05

2015 22% (1,509/6,709) 19.1% (411/2,142) <0.05

2016 19% (1,220/6,354) 13.9% (368/2,644) <0.05

2017 14% (771/5,336) 9.8% (314/3,181) <0.05

2018 13% (592/4,578) 8.1% (268/3,291) <0.05

2019 11.5% (521/4,506) 5.3% (165/740) <0.05

2020 14% (639/4,443) 7.8% (226/2,881) <0.05

2021 16% (729/4,491) 9.8% (288/2,921) <0.05

Total 18.4% (9,631/52,145) 10.7% (2,432/22,728) <0.05

Table 2. Comparison of cesarean section indications of Syrian refugee pregnant women and Turkish pregnant women (Kemal Hansu).

n: number of cesarean sections; N: total number of cesarean sections. Statistically significant values are indicated in bold.

Indications
Percentage of Turkish  
pregnant women (n/N)

Percentage of Syrian  
pregnant women (n/N)

p-value

Repetitive 70.2% (20,643/29,374) 67% (4,901/7,332) <0.05

Abnormal labor progress 1% (313/29,374) 0.3% (22/7,332) <0.05

Cephalopelvic disproportion 2% (611/29,374) 1.5% (113/7,332) <0.05

Acute fetal distress 24% (7,095/29,374) 26.7% (1,959/7,332) <0.05

Abnormal fetal presentation/position 1.5% (439/29,374) 1% (71/7,332) <0.05

Umbilical cord prolapse 0.02% (7/29,374) 0.014% (1/7,332) 0.59

Preeclampsia 0.18% (54/29,374) 0.12% (9/7,332) 0.25

Multiple pregnancy 0.85% (249/29,374) 1% (78/7,332) 0.8

Placental anomaly 0.63% (185/29,374) 0.12% (15/7,332) <0.05

Patient preference 1% (316/29,374) 0.8% (61/7,332) 0.066

Elective 1.2% (353/29,374) 1.3% (101/7,332) 0.229
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region than those in Central and Eastern Anatolia. This points 
out the importance of factors affecting differences in cesarean 
delivery even within the same country. In this study, the over-
all cesarean delivery rate was 49% and the primary cesarean 
delivery rate was 16.1% at our hospital. Although these rates 
are below the national average, they are well above the targets 
set by the WHO. It is also noteworthy that both overall and 
primary cesarean delivery rates were significantly higher among 
local Turkish women compared with Syrian refugee women. 
This result may be attributed to the limited access to health 
services and antenatal follow-up for Syrian refugee women 
compared with local Turkish women15. Lower cesarean deliv-
ery rates among Syrian refugee women may also be attributed 
to their tendency to have a greater number of children due to 

their cultural and social patterns, which may result in them 
preferring or insisting on vaginal delivery16. In line with our 
study, previous studies from Turkey comparing cesarean delivery 
rates among Syrian refugee women and local Turkish women 
have found lower cesarean delivery rates among Syrian refugee 
women compared with local Turkish women17-20. Akin et al.  
reported a higher primary cesarean delivery rate among Syrian 
women compared with Turkish women, but their study included 
only 328 Syrian women and 9,086 Turkish women10. Their 
report may not reflect the reality because of the significant 
difference between the number of Turkish and Syrian women.

The analysis of primary cesarean delivery rates by year found 
that the primary cesarean delivery rate was statistically signifi-
cantly higher among Turkish women compared with Syrian ref-
ugee women in all the years analyzed except for 2013. Primary 
cesarean delivery rates decreased among both local Turkish 
women and Syrian refugee women after 2016 but started to 
increase again after 2020 (Table 1). However, it should also 
be noted that the number of local Turkish women giving birth 
at our hospital has been decreasing since 2013 (Figure 3).  
In 2013, 7,920 local Turkish women gave birth at our hospital, 
and this number decreased to 4,578 in 2018 and remained sta-
ble during the following years. The change in cesarean delivery 
rates in this study may be due to more local women turning to 
private clinics and university hospitals and to the decrease in the 
number of pregnant women who presented to hospitals after 

Figure 2. Comparison of cesarean section indications in Turkish pregnant women and Syrian pregnant women (Kemal Hansu).
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Figure 3. Change in the total number of births of Turkish and Syrian 
pregnant women in our hospital according to the years (Kemal Hansu).
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2019 as a result of the COVID-19 pandemic, which naturally 
led to less antenatal follow-up. This may show the impact of 
access to health services and antenatal follow-up on cesarean 
delivery rates. This result may also be attributed to low rates 
of pregnant Syrian women presenting to a hospital or receiv-
ing antenatal care due to their cultural characteristics. In addi-
tion, the physicians’ preference for cesarean delivery to normal 
birth due to increasing medicolegal problems may have caused 
an increase in the rate of cesarean section in both Turkish and 
Syrian refugee pregnant women after 2020.

In this study, the most common indication for cesarean 
delivery among both Turkish and Syrian women was previ-
ous cesarean delivery, followed by acute fetal distress, cephal-
opelvic disproportion, malpresentation, and obstructed labor. 
Although some studies21,22 have reported similar results in terms 
of the incidence of indications for cesarean delivery, others have 
reported that the second most common indication was ceph-
alopelvic disproportion or obstructed labor9,23. The difference 
between these studies may be due to the clinical approach of 
the physicians or to differences in the equipment available in 
obstetric clinics. Cesarean delivery rates were shown to be sig-
nificantly higher among women who received continuous fetal 

monitoring compared with women who received intermit-
tent auscultation24. In our clinic, all pregnant women in labor 
received continuous fetal monitoring, which may have caused 
an increase in false-positive diagnoses of acute fetal distress.  
It has also been shown that cesarean section rates may increase 
due to physicians not waiting long enough before establishing 
a diagnosis of cephalopelvic disproportion25. This study found 
similar rates of indications for cesarean delivery among both 
Syrian refugee women and local Turkish women.

The strength of this study is that it included a large num-
ber of Turkish and Syrian women and covered a 9-year period. 
Our study has also some limitations: its retrospective design 
prevented us from finding out in which cases and for which 
indications cesarean delivery was decided and precluded the 
tracking of the perinatal outcomes of the patients.

CONCLUSION
In conclusion, the indications for cesarean delivery were similar 
for both Syrian refugee women and local Turkish women, but the 
rates of both overall and primary cesarean delivery were higher 
among local Turkish women compared with Syrian refugee women.
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Association between microRNA expression and risk of male 
idiopathic infertility in Iraq
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INTRODUCTION
Failure to become pregnant following a year of unprotected 
sexual intercourse is known as infertility. On average, it affects 
15% of married couples. About 30% of instances involve men 
and 35% include women1. Male infertility is not a single patho-
logical condition but rather reflects several different patholog-
ical conditions, and the majority of men who are investigated 
for infertility cannot identify the cause because the causation 
of male infertility is obviously diverse and could be immuno-
logical, accidental, pathological, physiological, or even nutri-
tional2. Most cases appear as a lack of sperm in the ejaculate or 
a decline in sperm count without evident cause so considered 
idiopathic male infertility3.

Male infertility may be due to a defect in sperm morphol-
ogy and their motility and concentration, as these causes can 
contribute to 40-50% of male infertility. On this basis, male 
infertility can be classified into azoospermia, oligozoospermia, 
asthenozoospermia, and teratozoospermia4.  

MicroRNAs are short non-coding RNAs (i.e., less than 
22 nucleotides) that control the amount of proteins by pre-
venting the translation of mRNA and/or accelerating its deg-
radation. The seed sequence of the microRNA, which is found 
from the second to the eighth nucleotide from the 5’-end of 
microRNAs, pairs with a complementary sequence in the target 

mRNA transcript, which is typically found in the 3’ untrans-
lated region, to recognize the target mRNA5.

Spermatogenesis requires a highly organized gene expression. 
Organization of gene expression during spermatogenesis occurs 
at several levels such as transcriptional, post-transcriptional, and 
even epigenetic modification. Studies have identified around 
thousands of genes that are coding proteins responsible for the 
regulation of spermatogenesis6. Regulation of gene expression by 
miRNA is one of the most important levels of post-transcrip-
tional regulation levels. miRNA expression varies at each stage 
of spermatogenesis, so there are specific types of miRNAs at each 
stage of sperm production and maturation and the aberration of 
miRNA is considered a molecular etiology of male infertility and 
dysregulated expression of miRNA can be inherited by progeny7.

Previous studies have discovered changed miRNAs in the 
seminal plasma, spermatozoa, and total semen of astheno-
zoospermia males8; therefore, miRNA emerged as a promis-
ing biomarker that can ravel out many molecular etiologies 
underlying cases of idiopathic infertility9. Defects in miRNA 
expression can explain many problems associated with sperm 
production, motility, and fertilization ability. Sertoli cells and 
Leydig cells, which provide the niche for spermatogonial stem 
cells (SSCs) and subsequently give nutritional and structural 
support for germ cells, are regulated in their functionality and 
development by miRNAs. As a result, miRNAs in somatic 
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SUMMARY
OBJECTIVE: The World Health Organization defines infertility as the inability to get pregnant after 12 months of unprotected sexual activity. This study 

was conducted to estimate the levels of gene expression for two mature miRNAs (i.e., miR-122 and miR-34c-5p) to evaluate susceptibility to male infertility.

METHODS: This study included 50 male patients with idiopathic infertility who were admitted to hospital from the period November 2021 to 

May 2022 and another group consisting of 50 apparently healthy individuals used as controls.

RESULTS: miR-122 level was significantly highest in azoospermia and followed by oligospermia, 39.22 (31.88) versus 37.34 (20.45), respectively. 

In addition, there was a very significant difference in miR-34c-5p levels between the study groups (p<0.05).

CONCLUSION: Two miRNAs, namely, miR-34c-5p and miR-122, can be used as predictive and diagnostic biomarkers for infertility.

KEYWORDS: Male infertility. MicroRNAs. Gene expression. Azoospermia. Oligospermia.
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cells play crucial roles in spermatogenesis through the control 
of genes, which in turn encode proteins with significant func-
tions in spermatogenesis7.

In recent years, several studies have focused on the role of 
miRNA in sperm maturation within the epididymis. These stud-
ies indicated that miRNA is a communication language between 
cells of epididymis epithelium and sperm, as transcription of 
sperm is repressed due to condensation of chromatin, and 
during spermatogenesis, miRNA plays an important role in 
the regulation of sperm activities after repressing of its genome 
and also a key role in early embryogenesis10.

CBL, a tumor suppressor gene called Casitas B-lineage lym-
phoma, is the miR-122-5p target gene. SSCs’ proliferation and 
DNA synthesis are enhanced and apoptosis is prevented when 
CBL is inhibited by miR-122-5p (SSCs)11.

Deleted in azoospermia-like (dazl) gene is one of miR-34b 
and miR-34c’s likely targets12. Members of the MiR-34/449 
family perform important functions in spermatogenesis by 
controlling testicular functionality and spermatozoa matura-
tion. Numerous features of idiopathic male infertility extending 
from oligozoospermia to non-obstructive azoospermia (NOA) 
are related to dysregulation of miR-34/44913.

METHODS

Subject
This study included 50 male infertile patients with ages ranging 
from 20 to 43 years, who attended to the infertility and IVF center 
in Al-Sader City Hospital for the period from November 2021 
to May 2022. Other (50) healthy subjects without any history of 
systemic disease were included as a control group. Any infertile 
man with reproductive system diseases, surgery history, diagnosed 
varicocele, patients having cryptorchidism and testicular tumors, 
or undergoing chemotherapy and radiotherapy were excluded 
from this study. Blood samples were taken; 3 mL of blood per 
case was drawn through vein puncture. The miR-34c-5p and 
miR-122 expression levels were then measured using real-time 
PCR after RNA had been extracted. After explaining the pur-
pose and potential outcomes of the study to each study partici-
pant, their informed agreement was acquired.

Stem-loop RT-qPCR
The miRNA-122 and miRNA-34c-5p expressions in the serum 
of patient and control groups were measured by using the stem-
loop RT-qPCR, and the housekeeping gene (GAPDH) was used 
as a reference. The “TRIzol® reagent kit” was used to extract the 
total RNA from serum samples following the manufacturer’s 

guidelines. A Nanodrop spectrophotometer (THERMO, USA) 
was used to measure the purity and concentration of the extracted 
RNA by reading the absorbance at 260/280 nm. DNase I 
enzyme was used to treat the extracted RNA to eliminate any 
remaining genomic DNA in the eluted total RNA and done 
according to the instructions provided by Promega Company 
(USA). The Sanger Center miRNA database registry was used 
to choose the miRNA sequence, and the miRNA primer design 
tool was used to design the primers for miRNA-34c-5p and 
miRNA-122. The M-MLV Reverse Transcriptase kit was used 
to synthesize cDNA from the DNase-I treated RNA samples 
according to manufacturer’s instructions. The housekeeping 
gene (GAPDH) used in the normalization of the expression 
analysis of miRNA-34c-5p and miRNA-122 was quantified 
using a quantitative real-time PCR.

Statistical analysis
Data were either normally distributed or not normally dis-
tributed and recorded in a Microsoft Excel spreadsheet. 
Statistical analysis was carried out with the SPSS v 0.26 soft-
ware (chi-square, independent sample t-test, Spearman, and 
Pearson correlation coefficient) after translating data into 
codes. The results were analyzed and assessed using appro-
priate statistical methods. When a p-value is less than 0.05, 
the significance level is considered.

RESULTS AND DISCUSSION

Demographic and clinical parameters
The infertile patients and controls had a similar age range. 
This study revealed that the majority of patients (50%) belonged 
to the age group of less than 30 years and 34% of the patients 
had the age group of 30-39 years (Table 1). The data showed 
that semen volume was not significant (p>0.05) when com-
pared between oligospermia and azoospermia (Table 2).

Previous research showed a rise in infertile males between 
the ages of 26 and 35 years (63.5%) because the youngest age 
groups are seeking more medical advice, are more focused 

Table 1. Distribution of control and patients according to their age.

Age groups(years)
Controls

N (%)
Patients

N (%)

<30 24 (48%) 25 (50%)

30-39 18 (36%) 17 (34%)

≥40 8 (16%) 8 (16%)

Total 50 (100%) 50 (100%)
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on fathering children, and are also under more psychological 
stress due to family obligations. Sperm functions, ejaculation 
frequency, and semen quality were found to gradually decline 
with older age and begin to decline after 35 years14. This active 
age group may be highly susceptible to infertility due to eco-
nomic difficulties, stress, and pollution15.

Semen volume in patients did not significantly alter, which 
is in agreement with the research by Majed et al.16, which found 
no significant increases in semen volume. The mean seminal 
fluid volume between the investigated groups of controls and 
infertile is larger than the World Health Organization (WHO)’s 
more stringent recommendations for how to determine a suit-
able seminal fluid volume, which is estimated to be at about 
1.5 mL. The prostate gland and seminal vesicles and a small 
amount from the bulbourethral glands are mainly contributed 
to the volume of the ejaculate (WHO)1.

Comparison of hsa-miR-122 and hsa-miR-34c-5p 
among patients and control groups
The levels of hsa-miR-122 and hsa-miR-34c-5p are compared 
between study groups (Table 3). miR-122 was significantly 
highest in azoospermia and followed by oligospermia, 39.22 
(31.88) versus 37.34 (20.45), respectively, and the statistical 
significance level was high (p<0.05). In addition, there was a 
very significant difference in miR-34c-5p levels between study 
groups (p<0.05); the highest level was found in the oligosper-
mia group followed by the azoospermia group, 36.64 (22.24) 
versus 22.31 (17.73), respectively (Table 3).

According to a recent study by Fang et al.17, patients with 
NOA who had unsuccessful sperm retrievals had lower expres-
sion of miR-34c-5p in their testicular tissue than those who 
had successful retrievals. Also, the expression profile of miR-
34c-5p was similar between patient-specific testicular tissue 
and seminal plasma samples.

In NOA patients’ seminal fluid compared with controls, 
the expression of all miRNAs examined, namely, miR-34c-5p, 
miR-34b-3p, miR-122-5p, and miR-509-5p, was significantly 
decreased (p<0.001)18. Seminal plasma exosomes showed dif-
ferential expression of miR-34c-5p and miR-122-5p in normo-
zoospermic and azoospermic individuals19. Patients with NOA 
had significantly lower levels of the miRNAs (hsa-miR-202-3p 
and hsa-miR-34c-5p) in their seminal plasma compared with 
healthy fertile individuals (p<0.05)20. Recent research by Liu 
et al.21 revealed 173 miRNAs that differed in their expression 
between spermatids and spermatocytes in human azoospermic 
patients. Among those, miR-34b-5p and miR-34c-5p signifi-
cantly decreased in round spermatids as compared with sper-
matocytes, and it has been suggested that these miRNAs are 
essential for spermatocyte meiosis.

Mokánszki et al.22 demonstrated that infertile males (asthe-
nozoospermic and oligozoospermia groups) had significantly 
lower expression levels of three microRNAs (i.e., miR-122, 
miR-34b, and miR-15b) in their seminal plasma and sperma-
tozoa than normal men. Significant differences between asthe-
nozoospermic and oligozoospermia ejaculates were found in 
the relative expression level of these miRNAs in spermatozoa 
(p<0.05). In the comparison of microarray and qRT-PCR anal-
yses, we found that miR-122 expression was downregulated, 
whereas miR-141 expression was upregulated in the oligoas-
thenozoospermia group. Moreover, miR-141 expression was 
upregulated and miR-122 expression was downregulated in 
the asthenozoospermic comparison of microarray and qRT-
PCR analyses23. Abu-Halima et al.24 showed that hsa-miR-429 
was significantly upregulated, while three miRNAs (i.e., hsa-
miR-122, hsa-miR-34c-5p, and hsa-miR-34b) were signifi-
cantly downregulated. When compared with control males, 

Table 2. Seminal fluid volume in controls and infertile individuals 
(oligozoospermia and azoospermia).

Groups No.
Volume (mL)

Mean±SE Minimum Maximum

Oligospermia 25 2.31±0.11 1.3 3.2

Azoospermia 25 2.42±0.22 1.2 3.8

Controls 50 2.50±0.15 1.5 3.9

Table 3. Comparison of the protein expression for miRNAs in the study groups. 

miRNA
Control

n=50
Azoospermia

n = 25
oligospermia

n = 25
P1 P2 P3

miR-122

Median (IQR) 1 (0.11) 39.22 (31.88) 37.34 (20.45)
p<0.05 HS p<0.05 HS p<0.05 HS

Range 0.28—1.77 4.69—99.55 2.32—95.46

miR-34c-5p

Median (IQR) 1 (0.08) 22.31 (17.73) 36.64 (22.24)
p<0.05 HS p<0.05 HS p<0.05 HS

Range 0.16—1.12 3.66—97.80 1.03—99.14
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the expression levels of the downregulated miRNAs in the 
spermatozoa of subfertile men ranged from 3.84-fold for hsa-
miR-122, 2.67-fold for hsa-miR-34b, and 2.56 for hsa-miR-
34c-5p, up to 7.73-fold for hsa-miR-34b.

As miRNAs are found in the seminal plasma, extracellu-
lar vesicles, sperm cells, testis, and epididymis, they may affect 
spermatogenesis and embryogenesis by altering the target gene’s 
expression. Clearly, such disturbances have the potential to lead 
to a variety of infertility conditions25.

CONCLUSIONS
There was a very significant difference in miR-34c-5p and miR-
122 levels between study groups. The prevalence of infertility 
has significantly increased worldwide. Therefore, it is advised 
that the health institution undertake a prescreen for the genes 
of these miRNAs, which may serve as a prognostic and diag-
nosed marker of patients with infertility.
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Evaluation of thyroid functions and obesity in obstructive sleep 
apnea syndrome
Faysal Duksal1* , Fettah Eren2 

INTRODUCTION
Obstructive sleep apnea syndrome (OSAS) is a frequent sleep 
disorder in the middle-aged population1. Obesity, with increased 
body fat ratio (BFR), has been associated with numerous chronic 
diseases1. OSAS is related to not only primary obesity but also 
many chronic diseases1.

Many endocrine and inflammatory parameters are sus-
pected to be associated with obesity and ultimately OSAS2. 
Hypothyroidism and OSAS are both common in the general 
population and show some clinical overlap3,4. This study inves-
tigates the relationships among obesity, thyroid function tests 
(TFTs), and OSAS using polysomnography (PSG).

METHODS

Study design and ethical approval
In this retrospective cross-sectional study, medical documents 
of inpatients who underwent PSG in the Polysomnography 
Unit of Sivas Numune State Hospital, Turkey, in 2012-2018 

were evaluated. The study was planned in accordance with 
the recommendations of the Declaration of Helsinki and 
good clinical practice guidelines, and the Institutional 
Ethics Committee for Clinical Research approved the study 
(Date: 05.05.2021, No.: E-70632468-050.01.04-70430/ 
2021/229).

Study population
The medical records of 960 inpatients who underwent PSG 
were reviewed. Patients who had active systemic infections or 
endocrinological and hematological disorders were excluded. 
These cases were analyzed according to body mass index (BMI) 
values (i.e., normal weight, overweight, and obese) and OSAS 
severity (i.e., Group 1: simple snoring/mild OSAS and Group 
2: moderate/severe OSAS).

BMI values were calculated as weight (kg)/height2 (m2) 
and grouped as follows: BMI <25, normal weight; BMI 
25-30, overweight; and BMI >30, obese. BFR was estimated 
using the Deurenberg equation [(1.2×BMI)+(0.23×years of 
age)-(10.8×G)-5.4].
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SUMMARY
OBJECTIVE: Obstructive sleep apnea syndrome is associated with many chronic diseases.

METHODS: Obesity and thyroid function tests were evaluated retrospectively and cross-sectionally for 782 obstructive sleep apnea syndrome patients.

RESULTS: The mean patient age was 49.3±11.5 years, and the majority were obese (67.9%) or overweight (26.6%). The mean age of the patients in 

Group 2 (moderate/severe obstructive sleep apnea syndrome) was higher than that of Group 1 (simple snoring/mild obstructive sleep apnea syndrome). 

The rate of severe obstructive sleep apnea syndrome among obese patients (35.2%) was significantly higher than that of normal-weight (11.6%) and 

overweight (18.3%) patients (p=0.001). The oxygen desaturation index/apnea-hypopnea index and levels of leukocytes and C-reactive protein were 

significantly higher, while mean/minimum saturation values and hemoglobin, hematocrit, and free triiodothyronine levels were significantly lower 

among obese patients compared with overweight and normal-weight patients (p=0.001). Leukocytes, C-reactive protein, and apnea-hypopnea index/

oxygen desaturation index values were higher, and mean/minimum saturation values were lower in Group 2 than in Group 1.

CONCLUSION: There were relationships between obstructive sleep apnea syndrome severity and body mass index. Obesity could be a critical 

predisposing factor for sleep disturbances. The prevention and control of obesity is important while being treated for obstructive sleep apnea syndrome.

KEYWORDS: Body fat distribution. Body mass index. Obesity. Sleep apnea, obstructive.
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Polysomnography studies
Under the surveillance of a technician, PSG was performed during 
an overnight stay. An Embla S4500 PSG device was used for visual 
and auditory recording. Electromyogram (EMG/submental), elec-
tromyogram (EMG/right/left tibialis), two-channel electrooculo-
gram (right/left EOG), and four-channel electroencephalogram 
were used. Pulse oximetry and nasal airflow were monitored over-
night for blood oxygen saturation levels. The mean and minimum 
values of oxygen saturation were calculated from overnight records.

Mean oxygen saturation of at least 4% below the basal 
value per hour reflects the oxygen desaturation index (ODI). 
Data were manually scored, and PSG results were classified accord-
ing to the American Academy of Sleep Medicine guidelines5.

The number of total episodes of apnea and hypopnea per hour 
of sleep constitutes the apnea-hypopnea index (AHI), which was 
evaluated by PSG and oxygen saturation records. Apnea is defined 
as a lack of nasal airflow for at least 10 s. The presence of any of 
the following criteria defines hypopnea: 50% decrease in airflow 
for at least 10 s, oxygen desaturation of at least 3%, development 
of arousal, more than 30% reduction in airflow for at least 10 s, 
or 4% reduction in oxygen saturation. AHI values were classified 
as follows: AHI <5, simple snoring; 5≤ AHI <15, mild OSAS; 
15≤ AHI <30, moderate OSAS; and AHI ≥30, severe OSAS.

Laboratory studies
Laboratory values of free thyroxine (FT4), free triiodothyronine 
(FT3), thyroid-stimulating hormone (TSH), C-reactive pro-
tein (CRP), and complete blood count (CBC) were obtained 
from the medical records of patients.

Statistical analysis
Kolmogorov-Smirnov and Shapiro-Wilk tests were used to 
determine normality. Descriptive data were evaluated as per-
centage (%), number (n), and mean±standard deviation (min-
imum-maximum). For mean values of data with and with-
out normal distribution, independent-samples t-tests and 
Mann-Whitney U tests were used, respectively. The compar-
ison of more than two normally distributed groups was per-
formed using one-way ANOVA. Differences between more 
than two groups without normal distribution were analyzed 
using the Kruskal-Wallis test. Mann-Whitney U tests and 
Bonferroni correction were performed for post-hoc analy-
sis. Numerical data were analyzed using Spearman correla-
tion tests. Correlations (r) were accepted as weak at r=0.05-
0.30, weak to moderate at 0.30-0.40, moderate at 0.40-0.60, 
strong at 0.60-0.70, very strong at 0.70-0.75, and perfect at 
0.75-1.00. The results were evaluated using SPSS 16.0 (SPSS 
Inc., Chicago, IL, USA). Values of p<0.05 were accepted as 
statistically significant.

RESULTS
The mean age of the 782 patients in this study was 49.3±11.5 
years, and most of them were males (55.2%). The number of 
patients with OSAS (83.1%) was greater than the number of 
patients with simple snoring (16.9%). The majority of patients 
were either overweight (26.6%) or obese (67.9%). Flowchart 
of OSAS patients with their BMI is shown in  Figure 1. 
Laboratory results of all patients are shown in Table 1.

Figure 1. Flowchart of obstructive sleep apnea syndrome patients with their body mass index.

 

OSAS patients, n:960

Group 1: n (%)                                      
Simple snoring 132 (16.9) and      

Mild OSAS:229 (29.3)

BMI, median                            
34.7

Group 2: n (%)                    
Moderate  OSAS:191 (24.4)

and                               Severe 
OSAS:230 (29.4)

BMI, median                            
35.8

Participants, n:782              
Age(years): 49.3±11.5     

M/F:55.2/44.8

BMI, n(%)                                   
Normal: 43(5.5)              

Overweight: 208 (26.6)               
Obese:531 (67.9)

Excluded patients, n:178 
(active systemic infections,

endocrinological and 
hematological disorders )
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Table 1. Demographics and clinical characteristics of patients grouped according to the severity of obstructive sleep apnea syndrome.

Data are shown as Mean±SD or median (minimum–maximum). *p<0.05: significant; BMI: body mass index; CRP: C-reactive protein; TSH: thyroid-stimulating 
hormone; FT3: free triioidothyronine, FT4: free thyroxine AHI: apnea-hypopnea index; ODI: oxygen desaturation index; OSAS: obstructive sleep apnea syndrome; 
Group 1: simple snoring and mild OSAS; Group 2: moderate and severe OSAS. *Age was significantly higher in group 2 than group 1; αleukocyte count was 
significantly higher in group 2 than group 1; βCRP was significantly higher in group 2 than group 1; γBMI was significantly higher in group 2 than group 1; ¶BFR 
was significantly higher in group 2 than group 1; §AHI was significantly higher in group 2 than group 1; μmean saturation was significantly lower in group 2 than 
group 1; εminimum saturation was significantly lower in group 2 than group 1; ¥ODI value was significantly higher in group 2 than group 1.

Parameters All patients Group 1 Group 2 p

Age (years) 49.3±11.5 46.4±11.4 51.8±11 0.001*

Hemoglobin (g/dL) 14.7 (8.2-19.7) 14.3 (8.2-18.5) 14.3 (10.6-19.7) 0.810

Hematocrit (%) 43.4±5.2 42.4±5.7 43±5.3 0.260

Leukocyte (K/UL) 7.9 (0.5-20.5) 7.8 (3.9-16.6) 8.5 (0.5-20.5) 0.002α

CRP (mg/L) 0.5 (0.0-23.1) 0.5 (0.0-11.8) 0.6 (0.0-23.1) 0.001β

TSH (mU/L) 1.7 (0.0-11.3) 1.7 (0.1-10.8) 1.7 (0.0-10.3) 0.772

FT4 (ng/dL) 1.2 (0.1-5.5) 1.2 (0.8-2.7) 1.2 (0.1-3.7) 0.143

FT3 (ng/dL) 3.1±0.5 3.1±0.5 3.0±0.5 0.159

Body mass index 32.6 (20.1-57.8) 34.7 (30.0-51.1) 35.8 (30.0-57.8) 0.002 γ

Body fat ratio 40.0±11.8 43.5±10.3 46.2±10.1 0.003¶

AHI 16.5 (0.0-109.8) 6.4 (0.0-15) 32.0 (15.0-109.8) 0.001§

Mean saturation 91.6 (61.4-97.6) 92.5 (66.3-97.6) 90.3 (61.4-96.5) 0.001μ

Minimum saturation 80.0 (50.0-95.0) 85.0 (50.0-95.0) 75.0 (50.0-89.0) 0.001ε

ODI 18.9 (0.1-113.9) 7.8 (0.1-58.6) 36.3 (5.7-113.9) 0.001 ¥

Age, BMI, BFR, leukocyte, CRP, AHI, and ODI values 
were higher, and mean/minimum saturations were lower in 
Group 2 compared with Group 1 (Table 1).

Estimated BFR values were significantly higher in obese 
patients (p=0.001), as was the incidence of severe OSAS (35.2%), 
in comparison with normal-weight and overweight patients 
(p=0.001). ODI and AHI values (18.4 and 22.6, respectively) 
were significantly higher, while mean and minimum saturation 
values (90.6 and 77, respectively) were significantly lower in 
obese patients (p=0.001) (Table 2).

Obese patients had significantly lower hemoglobin and 
hematocrit than the overweight and normal-weight patients 
(p=0.001). In addition, mean leukocyte and CRP levels 
were significantly higher, and mean FT3 was lower in obese 
patients than in overweight and normal-weight patients 
(p=0.001) (Table 2).

No significant correlations between laboratory tests and 
AHI, ODI, or mean and minimum saturations were found 
(r<0.05). AHI was weakly positively correlated with age 
(r=0.262), BMI (r=0.267), and BFR (r=0.233), and ODI and 
age were also weakly positively correlated (r=0.285). Weak to 
moderate positive correlations existed between ODI and BMI 
(r=0.363) and BFR (r=0.324). Mean saturation was moderately 
negatively correlated with age (r=-0.451), BMI (r=-0.457), and 
BFR (r=-0.447). Minimum saturation was weakly-moderately 

negatively correlated with age (r=-0.365) and moderately neg-
atively correlated with BMI (r=-0.449) and BFR (r=-0.451) 
(p=0.001 for all correlations).

DISCUSSION
In this study, relationships between obesity, TFTs, and 
OSAS were investigated. Severe OSAS was more common, 
and mean/minimum oxygen saturation levels were lower in 
obese patients.

Obesity is known to increase the risk of systemic disease, and 
there are various studies of its effects on surgical outcomes2,6. 
BMI is a risk factor for complications in the perioperative and 
postoperative periods of abdominal surgery6. However, the rela-
tionships between obesity and thoracic surgery outcomes remain 
unclear. Lung cancer is the most common cause of cancer-related 
deaths worldwide, and surgical resection is important in its treat-
ment6,7. Obese patients who underwent lung lobectomy due to 
lung cancer were found to have longer operative times compared 
with non-obese patients and higher rates of postoperative mor-
bidities6. However, the rates of perioperative and postoperative 
complications and postoperative mortality were similar between 
the groups and higher BMI did not affect the chosen surgical 
approach6. In another study comparing patients undergoing tho-
racoscopic anatomic lung cancer surgery, the differences between 
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intraoperative transfusions, conversion rates, and postoperative 
outcomes were not significant, although higher rates of intra-
operative hypoxemia and new-onset arrhythmias were reported 
among obese patients compared with non-obese patients8.

Obesity is also related to sleep disturbances, particularly 
OSAS. OSAS can lead to obesity due to increased appetite by 
affecting the levels of obesity-related hormones4. Male gender 
and advanced age are associated with OSAS9, and abdominal 
obesity was shown to be associated with increased AHI10,11. 
However, no studies of the relationships between OSAS and 
BFR as a measure of obesity were found in the literature. In 
this study, severe OSAS was more common, and mean/min-
imum oxygen saturation levels were lower in obese patients. 
Furthermore, increased AHI and decreased mean/minimum 
saturation levels were found in relation to increased BFR.

Leukocytes are the main elements of inflammatory pro-
cesses. Adipose tissue is a source of inflammatory proteins, and 
a positive correlation was shown between adipose tissue and 
inflammatory markers12,13. In this study, levels of CRP and leu-
kocytes were found to be higher in obese patients than in nor-
mal-weight and overweight patients. The increased frequency 

of OSAS with obesity, which eventually leads to hypoxia, trig-
gers systemic inflammation. Vascular diseases, especially cor-
onary artery and cerebrovascular diseases, are commonly seen 
in obese patients with OSAS, and this situation was shown to 
be associated with sympathetic activation, systemic inflam-
mation, and endothelial dysfunction. These findings suggest 
that OSAS is not a simple obesity-related phenomenon1,14,15.  
The finding of increased CRP and leukocytes among obese patients 
with severe OSAS in this study supports the previous results.

Thyroid dysfunction is closely related to many systemic dis-
eases, particularly obesity. It was reported that the TFT values of 
patients with OSAS were not different from those of the general 
population16. Moreover, no difference in TSH levels was detected 
in healthy populations with and without obesity. Resta et al.17 
reported that OSAS prevalence and severity were not affected 
by thyroid hormone treatment or subclinical hypothyroidism. 
However, an increase in sleepiness was shown in the absence of 
treatment of subclinical hypothyroidism17. On the other hand, 
some researchers have shown differences in T3 and T4 levels, 
mainly due to low T4, and decreased serum FT4 or increased 
serum TSH levels may increase the risk of obesity in women18. 

Table 2. Clinical characteristics of patients grouped according to body mass index.

Data are shown as Mean±SD or median (minimum–maximum). BMI: body mass index; CRP: C-reactive protein; TSH: thyroid-stimulating hormone; FT3: free 
triioidothyronine; FT4: free thyroxine; AHI: apnea-hypopnea index; ODI: oxygen desaturation index; OSAS: obstructive sleep apnea syndrome; SD: standard 
deviation. p<0.05: significant. *Obese patients had significantly lower hemoglobin than the overweight and normal-weight patients; αobese patients had significantly 
lower hematocrit than the overweight and normal-weight patients; βmean leukocyte was significantly higher in obese patients than overweight and normal-
weight patients; γCRP levels were significantly higher in obese patients than overweight and normal-weight patients; ¶mean FT3 was lower in obese patients 
than overweight and normal-weight patients; §AHI values were significantly higher in obese patients; μmean saturation values were significantly lower in obese 
patients; εminimum saturation values were significantly lower in obese patients; ¥ODI values were significantly higher in obese patients; †severe OSAS was higher in 
obese patients than overweight and normal-weight patients; ⁕BFR values were significantly higher in obese patients than overweight and normal-weight patients.

Normal weight (n=43) Overweight (n=208) Obese (n=531) p

Hemoglobin (g/dL) 15.1 (11.3-17.4) 15.3 (10.5-18.5) 14.3 (8.2-19.7) 0.001*

Hematocrit (%) 44.7 (34.1-53.8) 45.0 (33.7-55.0) 42.8 (0.0-60.6) 0.001α

Leukocyte (K/UL) 7.7 (1.0-12.4) 7.5 (0.0-19.0) 8.2 (0.5-20.5) 0.001α

CRP (mg/L) 0.2 (0.0-6.7) 0.3 (0.0-14.7) 0.5 (0.0-23.1) 0.001γ

TSH (mU/L) 1.8 (0.6-4.8) 1.8 (0.0-11.3) 1.7 (0.0-10.8) 0.338

FT4 (ng/dL) 1.2 (1.0-1.5) 1.2 (0.3-5.5) 1.2 (0.1-3.6) 0.065

FT3 (ng/dL) 3.1±0.4 3.3±0.6 3.1±0.5 0.001¶

AHI 3.0 (0.0-45.4) 14.5 (0.3-87.5) 18.4(0.0-109.8) 0.001§

Mean saturation 94.2 (79.7-96.8) 92.5 (63.9-96.4) 90.6 (61.4-97.6) 0.001μ

Minimum saturation 89.0 (51.0-94.0) 84.0 (50.0-92.0) 77.0 (0.0-95.0) 0.001ε

ODI 3.8 (0.1-60.4) 14.3 (0.3-97.8) 22.6 (0.2-114) 0.001¥

Simple snoring, n (%) 25 (58.1) 43 (20.7) 64 (12.1) 0.001†

Mild OSAS, n (%) 10 (23.3) 68 (32.7) 151 (28.4)  

Moderate OSAS n (%) 3 (7.0) 59 (28.4) 129 (24.3)  

Severe OSAS, n (%) 5 (11.6) 38 (18.3) 187 (35.2)  

Body fat ratio 22.3 (14.4-38) 29 (20.0-46.0) 44.9 (25.1-74.8) 0.001⁕
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Thyroid functions may also be affected by estrogen. In a study 
conducted on rats, it was reported that conjugated equine estro-
gens and tamoxifen increased T4 and T3 levels and had a prolif-
erative effect on thyroid follicular cells19. Another study found 
lower FT4 and higher FT3 among euthyroid postmenopausal 
women with more visceral adipose tissue20. The effect of adipose 
tissue on the 5’-deiodinase enzyme was suggested as the source 
of that difference21. However, in this study, there were no associ-
ations of obesity with the levels of TSH, FT4, or BMI, but FT3 
levels were lower in obese patients. These variations among studies 
might be due to different BMI values being accepted for obesity 
criteria. Differences in T3 and T4 levels can also be explained by 
the effect of adipose tissue on the 5’-deiodinase enzyme.

The association between obesity and anemia was suggested 
to be due to increases in hepcidin, shown to impair iron absorp-
tion22,23. Our results, which demonstrate a relationship between 
increased obesity and decreased hemoglobin and hematocrit 
levels, support the previous studies in this regard24,25.

Limitations of the study
Participants were divided into three groups in terms of BMI 
values, but obese patients were not classified into further sub-
groups. While investigating the relationship of OSAS with 
obesity, relationships with underlying diseases should also be 
examined at the same time.

CONCLUSION
This study has shown associations between OSAS severity, BMI, 
and BFR. Therefore, obesity could be a critical predisposing 
factor for sleep disturbances. FT3 levels were significantly lower 
in obese patients in this study, but no significant relationships 
were found between FT4 or TSH and obesity. Based on these 
results, the relationship between obesity and OSAS seems to 
be more complicated than previously believed. Patients should 
be informed about the prevention and control of obesity while 
being treated for OSAS. These results may offer a valuable con-
tribution to the literature due to the large number of patients 
included in the study.
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Blood group as a novel predictor of postoperative atrial 
fibrillation after off-pump coronary artery bypass grafting
Ibrahim Donmez1* , Ayhan Muduroglu2

INTRODUCTION
Atrial fibrillation (AF) is a supraventricular tachyarrhythmia 
caused by irregular atrioventricular activity, which is character-
ized by atrial mechanical functional loss1. Depending on the 
atrioventricular node’s conduction function, the ventricular rate 
is variable and irregular. Instead of P waves, an electrocardio-
gram shows rapid, irregular fibrillation waves of various shapes 
and sizes2. AF is the most common arrhythmia after coronary 
artery bypass grafting (CABG). It occurs most frequently on 
the second and third days after the operation3. Previously, car-
diac surgery-related postoperative atrial fibrillation (POAF) was 
considered a minor complication. However, in recent research, 
POAF has been shown to increase early and late mortality 
and morbidity. POAF is associated with lower left ventricu-
lar hemodynamic performance and an increased risk of heart 
failure and cerebrovascular events, resulting in more extended 
hospital stays, higher costs, and higher mortality3. As a result, 
it causes problems for both patients and medical professionals 

and increases the expense of healthcare4. Therefore, identifying 
individuals at risk of POAF and taking appropriate precautions 
during the perioperative phase is critical.

The presence of A and B antigens on the surface mem-
branes of red blood cells determines the ABO blood group. 
In addition to red blood cells, the corresponding antigens 
are expressed on platelets, vascular endothelium, and epithe-
lium. Furthermore, they are found in saliva and body fluids5. 
According to the current literature, there appears to be a link 
between the ABO blood groups and several autoimmune dis-
eases including Crohn’s disease (CD), psoriasis, multiple scle-
rosis (MS), lupus erythematosus, and type 1 diabetes mellitus 
(DM)6-10. In addition, according to a recent review, many stud-
ies have demonstrated the links between ABO blood groups 
and thromboembolic diseases. Myocardial infarction, ath-
erosclerotic vascular disease, venous thromboembolism, and 
cardiovascular ischemic events have all been connected, and 
those with non-O blood groups were shown to be at a higher 
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SUMMARY
OBJECTIVE: The objective of this study was to reveal whether there was a possible relationship between the blood group and postoperative atrial 

fibrillation after off-pump coronary artery bypass grafting.

METHODS: Between January 2020 and January 2022, 452 patients undergoing off-pump coronary artery bypass grafting surgery consisted of 

the research population. Patients were divided into two groups based on the occurrence of new-onset atrial fibrillation from the time of operation 

until discharge. Group 1 (atrial fibrillation group) had 122 patients, whereas group 2 (non-atrial fibrillation group) contained 350 patients. Patients’ 

baseline clinical characteristics and operative and postoperative data were recorded and then compared between the groups. Moreover, a 

multivariate logistic regression analysis was also conducted to identify the predictors of postoperative atrial fibrillation.

RESULTS: Non-O blood groups were substantially more common in the atrial fibrillation group than in the non-atrial fibrillation group. Patient age 

differences between the atrial fibrillation and non-atrial fibrillation groups were statistically significant, and patients in the atrial fibrillation group 

were detected to be older. Mean left atrial diameter, rates of obesity and prior percutaneous coronary intervention history, and perioperative 

intraaortic balloon pump requirement were significantly greater in the atrial fibrillation group than in the non-atrial fibrillation group. According 

to logistic regression analysis, blood group, age, left atrial diameter, obesity, and prior percutaneous coronary intervention were identified as 

predictors of postoperative atrial fibrillation.

CONCLUSION: We demonstrated for the first time in the literature that ABO blood type was a novel and significant predictor of new-onset atrial 

fibrillation after off-pump coronary artery bypass grafting. 

KEYWORDS: Atrial fibrillation. Blood group. Coronary artery bypass grafting.
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risk than those with O blood groups in all cases11. Moreover, 
a recent study also showed a significant relationship between 
blood groups and idiopathic high-degree atrioventricular block 
associated with myocardial fibrosis and sclerosis12.

To the best of our knowledge, there is no study in the lit-
erature examining a possible relationship between the blood 
group and POAF, which is associated with inflammatory, 
thrombogenic, and fibrotic processes. Therefore, we designed 
this study to reveal whether there was a relationship between 
the blood group and new-onset POAF after off-pump CABG.

METHODS

Ethical considerations
The study obtained approval from the local ethics committee 
(Decision No: 2022/97, Date: 12/04/2022). All patients were 
informed about the operation and perioperative process, and 
their verbal and written consent was taken before the opera-
tion. The study was conducted in accordance to the ethical 
principles of the Declaration of Helsinki.

Study design and population
This cross-sectional study population included 452 patients who 
underwent off-pump beating-heart CABG surgery in our insti-
tution between January 2020 and January 2022. The patients’ 
medical data were gathered from the hospital records and then 
evaluated retrospectively. The patients were divided into two 
groups according to the development of new-onset AF during 
the postoperative period until discharge. There were 122 patients 
in group 1 (AF group) and 350 individuals in group 2 (non-AF 
group). Both groups were compared in terms of the baseline 
clinical parameters, intraoperative data, and postoperative results.

For this study, POAF was defined as new-onset AF of 
any duration that required pharmacological treatment (i.e., 
beta-blockers, calcium channel blockers, amiodarone, antico-
agulants, etc.).

Exclusion criteria of the study were as follows: a history of 
paroxysmal, persistent or permanent AF prior to surgery, con-
ventional on-pump CABG surgery, emergency surgery, re-op-
erative surgery, concomitant valve surgery, and surgical tech-
niques other than isolated off-pump CABG.

Surgical procedure
All patients were operated under general anesthesia. Internal 
thoracic artery and vena saphena magna were the most com-
mon harvested bypass grafts. Following the standard median 
sternotomy and pericardiotomy, coronary arteries and ascending 

aorta were examined. Coronary anastomoses were initiated fol-
lowing an intravenous heparin administration of 200 IU/kg 
and obtaining a target-activated clotting time of above 300 s. 
Distal anastomoses were performed first, followed by proximal 
anastomoses. Octopus tissue stabilizer was used for providing 
the proper position of the beating heart. Bulldog clamp and air 
blowing were used providing a blood-free space during distal 
anastomosis. The effect of unfractionated heparin was neutralized 
by protamine infusion after the anastomoses were completed, 
and the procedure was terminated in the standard fashion.

Arrhythmia monitoring
After the operation, all patients were transferred to the inten-
sive care unit (ICU) and were continuously monitored with a 
cardiac rhythm monitor during ICU follow-up. All patients 
had standard 12-lead ECG recordings taken before the oper-
ation, immediately after the operation, and then twice a day 
during their postoperative hospital stay in both the ICU and 
the acute inpatient ward. Additional ECG recordings were 
obtained when there was a clinical suspicion of arrhythmia.

Laboratory analysis
The AB0-Rh blood groups were identified using the lam agglu-
tination technique with a blood grouping reagent (Dia-Gast, 
Loos, France), the microplate agglutination procedure with the 
Galileo System (Stratec, Frankfurt, Germany), or the gel cen-
trifugation assay with the IH-1000 Fully Automated System 
(DiaMed, Cressier, Switzerland).

Statistical analysis
Data were collected, tabulated, and statistically analyzed. 
Before statistical analysis, the distributional properties of the 
data were evaluated using the Shapiro-Wilk test. For nor-
mally distributed data, continuous variables were expressed 
as mean±standard deviation, and group comparison was per-
formed using an independent two samples t-test. Non-normally 
distributed data were expressed as median (min.–max.), and 
group comparison was performed using the Mann-Whitney 
U test. Categorical variables were presented as the frequency 
and percentage, and the2 test was used for bivariate compar-
ison. The single and multiple explanatory variable(s) logistic 
regression (LR) analysis methods were employed. In the sin-
gle explanatory variable LR analysis, we estimated the odds 
ratios with 95% confidence intervals of SSI for each study 
variable, and the significance level of each factor/covari-
ate was determined. In the multiple explanatory variable 
LR analysis, the initial model was fit including all signifi-
cant independent variables. Then, a backward-elimination 
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approach in a multiple explanatory variable LR model was 
conducted to evaluate the model for potential confounding 
effects. In this model, the factors/covariates were removed 
one at a time, starting with the factor/covariate that had 
the largest p-value, until all remaining factors had a two-
sided p-value<0.05. The goodness of fit was tested using the 
Hosmer-Lemeshow test. The result was considered significant 
when the P-value was less than 0.05. The statistical software 
package 21.0 SPSS was used.

RESULTS
The study comprised 122 subjects with POAF and 330 sub-
jects without POAF, and the frequency of POAF was 27% 
(122/452). When the blood types of the patients were ana-
lyzed, the O blood group (23.9%) and the non-O blood 

group (i.e., A, B, and AB blood group) were detected (73.9%). 
The majority of patients (86.2%) were Rh (D) positive, 
whereas 13.7% were Rh (D) negative. The AF and non-AF 
groups’ preoperative demographic and clinical features, as 
well as intraoperative and postoperative data, were com-
pared (Tables 1 and 2).

Patients in the AF group were significantly older than 
those in the non-AF group (67.9±7.7 vs. 63.5±10.5 years, 
p<0.001). A non-O blood group (p<0.004) was significantly 
more prevalent in the AF group than in the non-AF group. 
Additionally, mean left atrial (LA) diameter, incidences of 
obesity, previous percutaneous coronary intervention (PCI) 
history, and intraaortic balloon pump requirement (IABP) 
requirement were found to be significantly higher in the AF 
group than in the non-AF group. Other preoperative demo-
graphics and clinical characteristics, as well as all intraoperative 

Table 1. Preoperative baseline characteristics of the study groups.

Variables Non-AF group (n=330) AF group (n=122) p-value

Demographic

Age (years) 63.53 (±10.55) 67.93 (±7.76) <0.001

Gender, female/male 80/250 32/90 0.664

Blood group type

0/Non-0 group 98/232 20/102 0.004

Rh positive 284 (86.0%) 102 (83.6%) 0.512

Medical history

Hypertension 164 (49.0%) 62 (50.8%) 0.888

Diabetes mellitus 136 (41.2%) 42 (34.4%) 0.122

Hyperlipidemia 82 (24.8%) 38 (31.1%) 0.178

Obesity 80 (24.2%) 50 (41.0%) 0.002

Smoking 164 (49.7%) 38 (31.1%) <0.001

Heart failure 98 (29.6%) 30 (24.6%) 0.225

LVEF level (%) 51.5 (±9.32) 51.26 (±8.82) 0.996

LA diameter (cm) 3.79 (±0.51) 4.39 (±0.85) <0.001

Peripheral arterial disease 30 (9.1%) 16 (13.1%) 0.209

Myocardial infarction 150 (45.4%) 56 (45.9%) 0.932

Chronic renal dysfunction 38 (11.5%) 18 (14.7%) 0.321

Chronic liver disease 2 (0.06%) 0 (0.0%) 0.389

Chronic pulmonary disease 20 (6.1%) 8 (6.6%) 0.846

Previous CVE 54 (16.4%) 20 (16.4%) 0.994

Previous PCI 52 (15.8%) 34 (27.9%) 0.004

Beta-blocker usage 132 (40.0%) 50 (41.0%) 0.850

LMCA disease 46 (13.9%) 14 (11.5%) 0.193

AF: atrial fibrillation; LVEF: left ventricular ejection fraction; LA: left atrium; CVE: cerebrovascular event; PCI: percutaneous coronary intervention; LMCA: 
left main coronary artery. p-value<0.05 is considered as statistically significant.
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and postoperative variables, revealed no significant differences 
between the groups.

The independent effects of probable demographic and 
perioperative parameters associated with POAF were evalu-
ated by univariate and multivariate LR analysis. After apply-
ing the univariate analysis, six parameters were found as sta-
tistically significant for POAF (i.e., age, non-O blood groups, 
obesity, LA diameter, previous PCI, and IABP requirement), 
and then these variables were included in the multivariate anal-
ysis. The multivariate analysis revealed that age, non-O blood 
groups, obesity, LA diameter, and previous PCI were inde-
pendently linked with POAF (Table 3).

DISCUSSION
This study was designed to examine whether there was a potential 
predictive relationship between blood groups and the develop-
ment of new-onset POAF after off-pump CABG. Our findings 
suggested that patients with non-O blood group types had a 

higher risk for developing POAF than O blood group patients, 
as expected. According to multivariate regression analysis, age, 
LA diameter, obesity, and previous PCI history also caused a 
higher risk of developing POAF, which is consistent with the 
literature. The most intriguing and significant finding of our 
study was that blood group types independently predicted 
the development of POAF, for the first time in the literature.

The pathophysiology of POAF after CABG is still being 
researched. According to current evidence, POAF is thought 
to be caused by a combination of factors. Increased inflamma-
tion, Ischemia, oxidative stress, atrial fibrosis, excessive catechol-
amine delivery to the systemic circulation, autonomic tonus 
imbalance, and changes in connexin expression all contribute 
to forming a predisposing anatomic substrate3.

Previous research has found a link between blood type 
and diseases caused by inflammation, thromboembolism, and 
fibrosis. Rumley et al. described that patients with non-O 
blood groups have lower plasma levels of factor VIIIc and von 
Willebrand factors than those with blood group O, so their 

Table 2. Intraoperative and postoperative variables.

Variables Non-AF group (n=330) AF group (n=122) p-value

LIMA usage 288 (87.3%) 106 (86.9%) 0.193

Complete revascularization 308 (93.3%) 110 (90.2%) 0.257

Inotrope requirement 72 (21.8%) 38 (31.1%) 0.056

In-hospital mortality 8 (2.4%) 2 (1.6%) 0.615

Number of distal bypasses 3.64 (±1.19) 3.72 (±1.17) 0.528

IABP requirement 16 (4.8%) 12 (9.8%) 0.045

AF: atrial fibrillation; LIMA: left internal mammary artery; IABP: intraaortic balloon pump. p-value<0.05 is considered as statistically significant.

Table 3. Results of multıvariate logistic regression analysis for the prediction of atrial fibrillation.

Variables
Univariate

p-value
Multivariate

p-value
OR (95%CI) OR (95%CI)

Non-O blood group 0.464 (0.272–0.792) 0.005 0.421 (0.216–0.820) 0.011

Rh positive 1.211 (0.683–2.144) 0.512

Age 1.047 (1.024–1.071) 0.001 1.039 (0.008–1.071) 0.015

Hypertension 1.031 (0.679–1.565) 0.888

Obesity 0.468 (0.308–0.773) 0.002 0.535 (0.311–0.922) 0.024

Smoking 2.294 (1.476–3.567) 0.001 1.904 (1.051–3.448) 0.034

Heart Failure 0.745 (0.463–1.199) 0.226

LA diameter 3.927 (2.712–5.688) 0.001 4.049 (2.630–6.236) 0.001

Previous PCI 0.484 (0.295–0.794) 0.004 0.289 (0.151–0.554) 0.001

IABP requirement 0.459 (0.210–1.000) 0.049

CI: confidence interval; AF: atrial fibrillation; LA: left atrium; PCI: percutaneous coronary intervention; IABP: intraaortic balloon pump. p-value<0.05 is 
considered as statistically significant.
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risk of thrombosis differs13. In a population-based meta-anal-
ysis, Kole et al. reported an association between ABO blood 
groups and cardiovascular disease risk profiles14. Astarcıoğlu 
et al. found that non-O blood type was an independent 
risk factor for prosthetic valve thrombosis in research that 
included patients with mechanical prosthetic valve thrombo-
sis15. According to Clark et al., the ABO blood group altered 
the pathogenesis and prognosis in individuals with cerebral 
Ischemia of arterial origin16. In the Framingham study pop-
ulation, peripheral vascular disease was also more prevalent 
in people with non-O blood types17.

According to a previous study, there appears to be a link 
between the ABO blood types and a number of autoimmune 
illnesses. Studies have shown that ABO blood type significantly 
impacts circulating glycoprotein levels, which are essential for 
endothelial function and inflammation18. Type A blood was 
linked to high-sensitivity C-reactive protein levels and the 
number of antibiotic purchases yearly in prospective cohort 
research by Parente et al., which looked at ischemic heart dis-
ease occurrences in 4531 type 1 DM patients10. Furthermore, 
according to Oner et al., type A blood was the most prevalent 
genotype in all diabetes groups in both genders. However, 
type AB was substantially more common among type 1 DM 
patients19. This points to an inflammatory/infectious medi-
ator in diabetes individuals that connects the non-O blood 
association to specific outcomes. The AB0 antigens have been 
related to the fructosyltransferase 2 (FUT2) gene, which is 
also a recognized CD locus. A study on CD patients found 
that individuals who lacked the FUT2 gene and were non-O 
blood-type carriers were less protected than type O blood 
group carriers6.

Similarly, another study showed that non-O blood type was 
linked to an increased risk of complications such as invasive 
illness and structures20. Several studies have also shown a link 
between MS and the ABO blood group. In Basque research, 
blood group 0 was protective against MS compared with blood 
groups A, B, or Rh(+)8. As a result, evidence indicates that 
ABO blood types can alter the prognosis of various diseases by 
influencing the inflammatory status. Most research indicates 
type 0 as a protective factor and a risk factor for people who 
do not have type 0.

Furthermore, some research suggests that the AB0 gene 
may have a role in the fibrotic/sclerotic process. According to 
Hakyemez et al., blood types may be a hereditary risk factor 
for progression to severe hepatic fibrosis and cirrhosis.21 Again, 
some links between blood types and cancer fibrosis have been 
discovered22. A significant association was found between blood 

types and the cardiac conduction system related to myocar-
dial fibrosis and sclerosis in a recent study by Acar et al., with 
the non-O blood group being associated with increased risk12.

The findings of our research are relevant and useful in 
clinical practice. Due to the rise in hospitalization and com-
plications, POAF is now highly significant. Before the proce-
dure, it is critical to identify high-risk individuals. According 
to this research, POAF is linked to fibrosis and inflammation. 
Fibrosis and inflammation are more likely in people with blood 
group 0 than those with other blood groups. Consequently, 
by looking at blood group values that are regularly evaluated 
during pre-operative evaluation, we may anticipate individu-
als at risk for POAF.

Limitations
Our study has the following limitations. First, the major lim-
itations of the study were retrospective design and a limited 
number of cases which included reflection of the experience 
of a single institution. The second limitation was that due to 
the need for mid- and long-term data from the research pop-
ulation, it was unable to establish a link between POAF and 
mid- and long-term survival. Finally, postoperative cardiac 
rhythm monitoring was not performed constantly after the 
ICU stay. It is possible to miss the asymptomatic short and 
silent attacks of POAF.

CONCLUSION
This research demonstrated for the first time in the literature 
that the ABO blood group was a novel and independent pre-
dictor of new-onset AF after CABG surgery. The blood group 
determination is an inexpensive and easily applicable test rou-
tinely performed in the preoperative period, and it may help 
us predict the new-onset AF after CABG surgery based on the 
results of our study. Nevertheless, further prospective, large-
scale, well-designed studies are required to support our find-
ings and obtain stronger scientific evidence.
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Validation of a Turkish version of the fathers’ breastfeeding attitude 
and participation scale*
Hale Uyar Hazar1** , Sinem Gültekin2 

INTRODUCTION
Breastfeeding plays a key role in the Sustainable Development 
Goals that countries expect to reach by 2030 and is critical 
for the realization of many of the goals1,2. Although 96% 
of children in our country have been breastfed for a while, 
breastfeeding still continues at a rate of 66% at the age of 
1 year, while only 34% of children are breastfed until their 
second birthday3-5. Since families do not know enough how 
to cope with the problems they experience during the breast-
feeding process, they have wrong beliefs and attitudes about 
breastfeeding, and mothers cannot receive adequate sup-
port from their environment, especially from their spouses6. 
There has been increasing evidence that fathers will affect the 
breastfeeding process7-12. It is stated that fathers have a sig-
nificant effect on the choice of feeding method of the child, 
the decision of mothers to start breastfeeding, and the dura-
tion of breastfeeding7-9. In addition, it is stated that mothers’ 
breastfeeding attitudes are related to the attitudes of their 
spouses10-12. While it is stated in the literature that fathers’ 
effects on mothers’ decision to breastfeed and breastfeeding 
attitudes10-13 and fathers’ participation in the breastfeeding 

process are important for breastfeeding success14, there is 
no scale that evaluates fathers’ attitudes toward breastfeed-
ing and father participation in the breastfeeding process 
together. Filling this gap in the literature will also make 
an important contribution to midwives, nurses, and other 
health professionals who take an active role in breastfeeding 
counseling. Therefore, the aim of this study was to make the 
Turkish Version of the Fathers’ Breastfeeding Attitude and 
Participation Scale (F-BAPS).

METHODS
In this methodological study, a cross-sectional design was used to 
perform the psychometric test of the Turkish translation of F-BAPS.

Fathers who were at least primary school graduates, had 
at least one breastfeeding experience, and whose spouses 
thought to stop breastfeeding before the age of 2 years were 
included in the study. Fathers who experienced the breast-
feeding process with their twin children, had any discomfort 
in the child or the mother in the postpartum period, had a 
condition that prevented breastfeeding (such as galactosemia, 
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SUMMARY
OBJECTIVE: This study aimed to determine the validity, structure, and reliability of a Turkish version of the Fathers’ Breastfeeding Attitude and 

Participation Scale. The Fathers’ Breastfeeding Attitude and Participation Scale consists of two parts, namely, Fathers’ Breastfeeding Attitude and 

Fathers’ Participation in Breastfeeding Process. Totally, the scale consists of 28 items, of which 14 items belong to Fathers’ Breastfeeding Attitude and 

14 items belong to Fathers’ Participation in Breastfeeding Process. There is no report of a validity and reliability study in the original scale. Currently, 

there is no validated and reliable scale to assess Fathers’ Breastfeeding Attitudes and Involvement in Turkish literature and other languages. In this 

context, the psychometric properties of the Fathers’ Breastfeeding Attitudes and Involvement Scale were examined.

METHODS: The instruments were translated and adapted according to the WHO guidelines.

RESULTS: The Turkish version of the Fathers’ Breastfeeding Attitude and Participation Scale demonstrated acceptable validity and reliability.
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provide data to guide as it is a determinant of breastfeeding behavior.
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cleft palate, cleft lip in the child, syphilis, tuberculosis in the 
mother), and whose spouses became pregnant during the 
breastfeeding period were excluded from the study. The pur-
pose of the study was explained to the fathers, and an informed 
consent form was signed. First, the “introductory informa-
tion form”6,15-18 was filled in 5-6 min using the face-to-face 
interview technique. Second, information was given about 
“F-BAPS,” and it took 20-25 min for the fathers to answer 
the items in the scale with the self-report method.

F-BAPS was developed by Abu-Abbas et al.19. Totally, the 
scale consists of 28 items, of which 14 items belong to F-BA 
and 14 items belong to F-PB. Responses on this scale are eval-
uated on a five-point Likert scale. The total score to be taken 
under the F-BA and F-PB varies between 14 and 70, and the 
cut-off point of the scale is 58. Those with a total score of 
≥58 are called positive, and those with a total score of <58 are 
called negative.

The instruments were translated and adapted according to the 
WHO guidelines20. F-BAPS’s original language is Arabic. It was 
translated into Turkish by three independent linguist translators 
who knew Turkish and Arabic well, and it was back-translated 
from Turkish into Arabic by a different translator.

Ethical aspect of research
The study, which was conducted in accordance with the 
Declaration of Helsinki and the country’s ethical standards, 
was approved by Aydın Adnan Menderes University Ethics 
Committee (Date: 31.10.2018, No: 6).

RESULTS
The population of this research, between 15 December 2019 
and 30 July 2020, consisted of fathers who applied to the 
same hospital with their spouses, and the sample consisted of 
28×10=280 fathers. The age range of the 280 fathers partic-
ipating in the study was 20-48 years [mean 34.47, standard 
deviation 4.70]. The rate of fathers who have experienced the 
breastfeeding process once is 70.0%, the rate of male children 
is 53.2%, and the rate of cesarean section is 63.9% in the last 
breastfeeding experience.

As a result of the analysis made to determine the adequacy of 
the sample size used in the research for factor analysis—F-BA, 
KMO coefficient=0.807, p=0.000 and Bartlett’s sphericity test 
result χ2=1362.758, df=91, p=0.000 were found; F-PB, KMO 
coefficient=0.814, p=0.000 and Bartlett’s sphericity test result 
χ2=1366.579, df=91, p=0.000 were found.

Factor analysis was conducted for the F-BA scale. As a result 
of the analysis, a four-factor structure with an eigenvalue above 

1 was determined for the 14 items that were taken as the basis 
of the analysis. The contribution of the factors to the total 
variance was found to be 66.731% (Table 1). After this stage, 
the 14-item scale (Appendix 1) included in each factor was 
examined and the sub-dimensions were as follows: Factor 1 as 
“Cognitive” (5 items), Factor 2 as “Experience” (3 items), Factor 
3 as “Emotion” (3 items), and Factor 4 as “Culture” (3 items).

Then, factor analysis was conducted for the F-PB scale.
As a result of the analysis, a four-factor structure with an 

eigenvalue above 1 was determined for the 14 items that were 
taken as the basis of the analysis. The contribution of the fac-
tors to the total variance was found to be 66.470% (Table 1). 
After this stage, the 14-item scale (Appendix 1) included in each 
factor was examined and the sub-dimensions were Factor 1 as 
“Understanding Breastfeeding” (5 items), Factor 2 as “Help” 
(3 items), Factor 3 as “Motivation” (3 items), and Factor 4 as 
“Sensitivity” (3 items).

First-order confirmatory factor analysis (CFA) was then 
performed for the scales whose factor structure was determined.

First, CFA was conducted for the F-BA. Chi-square 
(χ2=116,788, n=280, SD=71, p=0.001) value was obtained as 
a result of the first-level CFA analysis. Fit indices were found 
as χ2/SD=1.645, NFI=0.916, TLI/NNFI=0.955, IFI=0.965, 
CFI=0.965, RMSEA=0.048, GFI=0.945, AGFI=0.918, and 
RMR=0.039 (Table 2).

Subsequently, CFA was conducted for F-PB. Chi-square 
(χ2=140,644, n=280, SD=71, p=0.000) value was obtained as 
a result of the first-level CFA analysis. Fit indices were found 
as χ2/SD=1,981, NFI=0.899, TLI/NNFI=0.931, IFI=0.947, 
CFI=0.947, RMSEA=0.059, GFI=0.932, AGFI=0.899, and 
RMR=0.042 (Table 2).

After CFA, CR values were used as indicators to determine 
the concurrent validity: CR values of the factors of the F-BA 
subscale were;0.90 for “Cognitive,” 0.85 for “Experience,” 
0.73 for “Emotion,” and 0.66 for “Culture.” CR values of the 
factors of the F-PB subscale were;0.75 for “Understanding 
Breastfeeding,” 0.82 for “Help,” 0.73 for “Motivation,” and 
0.86 for “Sensitivity.”

AVE values were calculated for the discriminant validity of 
the F-BA and F-PB subscales. When the social structure-ex-
perience factor pairs with the largest square of the correlation 
coefficient between the factors according to F-BA were com-
pared with the AVE values, AVE-social structure=0.51>0.19 
and AVE-experience=0.55>0.19 were found. When the sensi-
tivity-assistance factor pair, which has the largest square of the 
correlation coefficient between the factors according to F-PB, 
and the AVE values are compared, AVE-help=0.55>0.19 and 
AVE-sensitivity=0.50>0.19 are found (Table 3).
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The homogeneity of F-BAPS was assessed using Cronbach’s 
α and item-to-total correlations. The Cronbach’s α reliability 
coefficients were 0.807 for F-BA and 0.824 for F-PB.

Item-total correlations of the F-BA scale ranged between 
0.345 and 0.541. The item-total correlations of the subscales 
range between 0.607 and 0.676 for “cognitive,” 0.584 and 

Table 1. Factor pattern of expressions for Fathers’ Breastfeeding Attitude and Fathers’ Participation in Breastfeeding Process parts (vertical 
rotation-varimax) (n=280).

The factor loads obtained as a result of the rotation process are “0.32–0.44=bad”, “0.45–0.54=normal”, “0.55–0.62=good”, “0.63–0.70=very good,” and “0.70 
and above=excellent.” Bold values indicate “excellent” value. Subscales consist of four factors, and each color represents each factor.

F-BA items
F-BA factor load values

Factor 1 Factor 2 Factor 3 Factor 4 

4 0.797 0.123

8 0.763 0.145 0.148

13 0.760 0.104 0.108

3 0.745 0.186

5 0.731 0.109 0.102 0.164

1 0.102 0.835 0.119

10 0.110 0.830

11 0.774 0.186

7 0.121 0.857

6 0.811

14 0.217 0.247 0.764

12 0.831

2 0.157 0.270 0.780

9 0.142 0.131 0.778

Explained variance 21.660 15.553 14.998 14.540

Total variance explained 66.731

F-PB Items
F-PB factor load values

Factor 1 Factor 2 Factor 3 Factor 4

1 0.795 0.127 0.129

3 0.788 0.174

9 0.779 0.128 0.170

14 0.740 0.195 0.102 0.107

10 0.724 0.158 0.145

4 0.817 0.192

11 0.161 0.808 0.183

5 0.784 0.262 0.135

6 0.846

13 0.122 0.799 0.111

2 0.109 0.234 0.725

12 0.828

7 0.156 0.213 0.787

8 0.171 0.124 0.188 0.737

Explained variance 21.883 15.409 14.829 14.349

Total variance explained 66.470
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0.651 for “experience,” 0.572 and 0.684 for “emotion,” and 
0.568 and 0.618 for “culture.” Item-total correlations of the 
F-PB scale ranged between 0.364 and 0.556. The item-total 
correlations of the sub-dimensions ranged between 0.589 and 
0.638 for “understanding breastfeeding,” 0.607 and 0.653 
for “help,” 0.546 and 0.624 for “motivation,” and 0.545 and 
0.593 for “sensitivity.”

DISCUSSION
This study determines the validity, structure, and reliability of 
a Turkish version of the F-BAPS.

The construct validity of the scale was also evaluated by 
first examining the factor structure. With the exploratory 

factor analysis, it was determined that the F-BA and F-PB 
subscales of F-BAPS had a four-factor structure. It is con-
sidered sufficient that the variance explained in multifacto-
rial scales is between 40 and 60%21-23. In this framework, it 
is observed that the contribution of the factors defined for 
the F-BA and F-PB subscales of the scale to the total vari-
ance is sufficient. Factor load values above 0.45 are consid-
ered an appropriate criterion, and 0.70 and above are clas-
sified as “excellent”21,23 and are defined as loads that can 
explain the structure well22. The smallest factor load value 
obtained as a result of the rotation process of this study is 
above the value accepted as the lower limit in the literature. 
All these EFA findings show that the four-factor F-BA and 
four-factor F-PB subscales of F-BAPS meet the construct 
validity criteria.

The four-factor structure of the scale was also supported by 
CFA. According to the fit indices made to determine whether 
the model structure of the F-BA and F-PB subscales after the 
CFA was consistent with the data, as a result of the first- and 
second-level CFA of the expressions for the F-BA and F-PB 
part, it was concluded that the model fit indices were in the 
range of acceptable and good fit values, and the factor load-
ings of the items in the F-BA subscales consisting of four fac-
tors and F-PB subscales consisting of four factors were statis-
tically significant20.

In the literature, it is stated that concordance and discrim-
inant validity must also be provided in order to say that a scale 
structure that has been revealed by EFA and confirmed by CFA 
has construct validity. It has been reported that if the calculated 
CR coefficient is greater than 0.70, high structure reliability 
is achieved, and if it is between 0.60 and 0.70, an acceptable 
reliability level and concordance validity are provided21,23. 

Table 2. Fit indices before and after modification.

χ2: Chi square; SD: degrees of freedom; NFI: normed fit index; NNFI: non-
normed fit index; TLI: Turker-Lewis index; IFI: ıncremental fit ındex; CFI: 
comparative fit ındex; RMSEA: root-mean-square error of approximation; 
GFI: goodness-of-fit index; AGFI: adjusted goodness-of-fit ındex. Bold values: 
After the modification process, the NFI and CFI values of the model showed 
an acceptable fit.

Fit indices Before modification After modification

Chi-square (χ2) 140.644 117.982

χ2/SD (CMIN/DF) 1.981 1.685

NFI 0.899 0.915

NNFI 0.931 0.952

IFI 0.947 0.964

CFI 0.947 0.963

RMSEA 0.059 0.050

GFI 0.932 0.943

AGFI 0.899 0.915

Table 3. The squares of the correlation coefficients and average variance extracted values of the expressions for the Fathers’ Breastfeeding 
Attitude and Fathers’ Participation in Breastfeeding Process parts.

AVE: average variance extracted. Bold values: According to their AVE values, the factors measure independent and separate features and have discriminant validity.

BET factors Knowledge Experience Emotion Culture

Knowledge (AVE=0.50) 1.000

Experience (AVE=0.55) 0.09 1.000

Emotion (AVE=0.55) 0.16 0.10 1.000

Culture (AVE=0.51) 0.13 0.19 0.08 1.000

BEK factors
Understanding 
breastfeeding

Help Motivation Sensitivity

Understanding breastfeeding (AVE=0.50) 1.000

Help (AVE=0.55) 0.11 1.000

Motivation (AVE=0.50) 0.08 0.19 1.000

Sensitivity (AVE=0.50) 0.18 0.19 0.09 1.000



5

Rev Assoc Med Bras. 2023;69(9):e20230416

Hazar HU et al.

Considering the CR values of the factors in the F-BA subscale 
of the F-BAPS, it can be said that the cognitive, experience, 
and emotional factors provide high structural reliability and 
the social structure factor provides an acceptable level of struc-
tural reliability and congruent validity. Considering the CR 
values of the factors in the F-PB subscale of F-BAPS, it can be 
said that it provides high construct reliability and concordance 
validity in four factors.

In order to ensure discriminant validity, the AVE value 
of both factors should be greater than the square of the cor-
relation coefficient between these two factors21,23. AVE values 
of both F-BA and F-PB parts of F-BAPS are greater than the 
square of the correlation coefficient between all factor pairs.  
Therefore, it is observed that the discriminant validity condition 
is met. As a result, the fact that the F-BA and F-PB subscales 
of the F-BAPS have both concurrent validity and discriminant 
validity is a strong proof of construct validity.

The Cronbach’s α reliability coefficients of the F-BA 
and F-PB subscales were 0.807 and 0.824, respectively, 
with a high level of reliability between 0.80 and 1.0021,23.  
This shows that F-BAPS is a reliable scale and the scale pro-
vides internal consistency.

According to a criterion accepted in the literature, it is stated 
that the item-total correlation coefficient of an item should 
not be negative way and items with an item-total correlation 
coefficient higher than 0.30 should remain in the scale21,23. 
The values obtained do not carry a negative charge and are 
above the desired item-total correlation value of all the items 
in the F-BA and F-PB subscales. Therefore, it is concluded that 
all items move in the same direction as the scale, the additive-
ness of the scale is not impaired, and the internal consistency 
of the scale is ensured.

This study also has some limitations. First, the test-re-
test reliability analysis of the scale could not be performed 
due to the COVID-19 pandemic conditions. In the origi-
nal scale, it is stated that the interviews were conducted with 
fathers who had been breastfeeding for a maximum of 5 years.  
However, the fact that fathers whose breastfeeding attitude 
and experience have passed for more than 5 years due to the 
COVID-19 pandemic conditions have to be included in the 
study is another limitation of the study.

CONCLUSION
The Turkish version of the F-BAPS (Appendix 1) demonstrated 
acceptable validity and reliability and thus provides a means of 
better understanding the breastfeeding attitude and participa-
tion in the breastfeeding process of Turkish fathers.
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APPENDIX 1
BABALARIN EMZİRME TUTUMU VE KATILIMI ÖLÇEĞİ

Lütfen aşağıdaki ifadeleri okuyunuz ve sizin görüşlerinize en uygun olanını “X” işareti koyarak cevaplayınız. Bu soruların 
cevaplandırılmasında doğru veya yanlış cevapların olmadığını bilmeniz (hatırlamanız) önemlidir. Biz emzirmeye ilişkin tutu-
munuzu ve emzirmeye ne kadar katıldığınızla ilgileniyoruz.

Bölüm (1): Babaların emzirmeye ilişkin tutumları 
Kesinlikle 

Katılmıyorum
Katılmıyorum Kararsızım Katılıyorum

Kesinlikle 
Katılıyorum

1.1. Emzirme, hazır mama ile beslemeden daha rahattır.

1.2. Ev dışında çalışan bir anne bebeğini emziremeye güç yetiremez.

1.3. Çoğu annenin emzirme için yeterli sütü vardır.

1.4. Hazır mama bir bebek için anne sütü kadar sağlıklıdır.

1.5. Anne sütü, hazır mamadan daha kolay sindirilir.

1.6. Emzirme, evlilik ilişkisini olumsuz etkileyebilir.

1.7. Kadın emzirmeden dolayı çekiciliğini kaybeder.

1.8. Emzirme, annenin sağlığı için yararlıdır.

1.9. Emzirme annenin sorumluluğundadır ve babanın bu konuda 
bir rolü yoktur.

1.10. Emzirme anneye, hazır mama ile beslemeye göre daha çok 
zaman kazandırır.

1.11. Emzirme anneyi kısıtlar ve sosyal yaşamını engeller.

1.12. Tanımadığım bir kadın önümde bebeğini emzirdiğinde utanırım.

1.13. Emzirme, bebeği hastalıklardan korur.

1.14. Anne emzirirken, baba kendini dışlanmış hisseder.

Bölüm (2): Babaların emzirme sürecine katılımı 
Kesinlikle 

Katılmıyorum
Katılmıyorum Kararsızım Katılıyorum

Kesinlikle 
Katılıyorum

2.1. Eşimle emzirmeye ne kadar devam edeceği hakkında 
konuştum. 

2.2. Başkalarına ziyaretimiz sırasında eşimin bebeğimizi 
emzirmesini kolaylaştırdım.

2.3. Emzirme problemlerini çözmeye çalışırken eşimle fikir 
alışverişinde bulundum.

2.4. Eşim emzirirken, diğer çocuklarımız veya evdeki diğer 
sorumluluklarımızla ilgilendim.

2.5. Eşime ev işlerinde yardım ettim ve bebeğimizin ağlamasına cevap 
verme, yıkanmasına yardım etme gibi bakım işleriyle ilgilendim.

2.6. Eşim emzirmeye başladığında, konforu için yastık verme, bir 
bardak su getirme gibi işlemlerde bulundum.

2.7. Eşimin uykusunun bölünmesi veya cinsel aktivite sırasında 
memelerindeki süt dolgunluğu ile ilgili huzursuzluğunu anlayışla 
karşıladım.

2.8. Bebeğimizle aynı odada uyumayı, karşı çıkmadan, kabul ettim.

2.9. Bebek emmeye devam ederken eşimin emzirmeyi kesme 
isteğini onayladım.

2.10. Bebeğimizin hazır mama ile beslenmesini kabul ettim.

2.11. Bebeğimizin bakımını üstlenerek eşimin bir süre 
uyuyabilmesi için bir zaman dilimi verdim.

2.12. Emzirme sürecinde diğer ev işleri yapılmadığında  
mutsuz oldum.

2.13. Eşim emzirirken sevinç ve memnuniyet gösterdim. 
(gülümseme, izleme, eşimi tutma gibi ......)

2.14. Eşime emzirmenin, kendisi veya bebeğimiz için olan, 
faydalarını belirttim.
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Is post-traumatic stress disorder related to the severity of 
physical trauma?
Halil Ilhan Aydogdu1* , Yasin Koca2 , Emre Cirakoglu2 , Nurettin Nezih Anolay3 

INTRODUCTION
Traumatic events may lead to physical morbidities and even 
death. They may also result in serious psychological problems, 
such as post-traumatic stress disorder (PTSD), which is one of 
the most common mental health conditions.

According to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5), PTSD is a psychiatric disorder that 
can develop following exposure to a traumatic event involving 
actual or threatened death, serious injury, or sexual violence. 
The disorder is characterized by intrusive re-experiencing of the 
traumatic event through distressing memories, flashbacks, or 
nightmares, avoidance of trauma-related stimuli, negative alter-
ations in mood and cognition, such as persistent negative beliefs 
or feelings, distorted blame, or diminished interest in activities, 
and alterations in arousal and reactivity, including hypervig-
ilance, exaggerated startle response, and sleep disturbances1.

Some of the factors that facilitate PTSD development 
include adverse life experiences before a traumatic event, 
traumatic events during childhood, contact with a famil-
iar and trusted individual experiencing a traumatic event, 

insufficient social support, and pre-existing mental disorders2,3.  
There is also ongoing research into the impact of the severity of  
physical trauma4.

Several scoring systems have been developed to objectively 
determine the severity of physical trauma. Anatomic scor-
ing systems have been developed based on the injured body 
region and injury types. The Abbreviated Injury Scale (AIS) is 
a scoring system that classifies each injury by body region on a 
6-point scale. Scoring systems such as the injury severity score 
(ISS) and new injury severity score (NISS), which have been 
developed based on AIS, are commonly used in retrospective 
trauma studies.

ISS is considered the “gold standard” anatomic scoring sys-
tem, which helps to determine the severity of injury5,6. The ISS 
is calculated as the sum of the squares of the highest AIS code 
in each of the three most severely injured areas in each of the 
six body regions. In 1997, NISS was introduced to improve 
its accuracy7. The NISS is calculated as the sum of the squares 
of the three highest AIS scores for each patient, regardless of 
body region8.
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SUMMARY
OBJECTIVE: Trauma can cause physical morbidity and even result in death. Besides, it can lead to serious mental problems as well. The most well-

known mental health problem is post-traumatic stress disorder. Through this study, it was primarily aimed to find out whether the severity of physical 

trauma is effective on post-traumatic stress disorder and other risk factors if any.

METHODS: The reports of the patients who were transferred to the Turkish Council of Forensic Medicine Third Speciality Board between January 

01, 2019, and December 31, 2020, for post-traumatic invalidity or disability evaluation and whose psychiatric examinations were performed were 

retrospectively analyzed in the electronic environment.

RESULTS: It was found that 34 (26.4%) of the patients had a diagnosis of post-traumatic stress disorder (under treatment for at least 6 months), while 

76 (58.9%) of them did not have a psychiatric disease and 19 (14.7%) of them had mental disorders not associated with trauma (i.e., affective disorder, 

anxiety disorder, etc.). No significant correlation was found between trauma scores and post-traumatic stress disorder (p>0.05).

CONCLUSION: Based on the results of our study, post-traumatic stress disorder and the severity of physical trauma are not significantly correlated. 

Being of female gender, sustaining a non-accidental injury, and witnessing a fatal event stand out as significant risk factors.

KEYWORDS: Injury severity score. Trauma severity indices. Post-traumatic stress disorder.
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Post-traumatic stress disorder and physical trauma

The aim of this study was to determine whether the sever-
ity of physical trauma has an impact on PTSD and other risk 
factors. The findings of this study may facilitate the early iden-
tification of patients who might require psychiatric follow-up/
treatment in the post-traumatic period.

METHODS
A retrospective examination was made of the electronic records 
of patients referred to the (…) for disability assessment after 
trauma (i.e., occupational accidents, physical violence, and 
traffic accidents, among others) and who underwent psychi-
atric examinations between January 01, 2019 and December 
31, 2020. The physical examinations of the patients regarding 
their medical conditions were conducted by various specialists 
(such as orthopedists, neurologists, and ophthalmologists) at 
our institution. Psychiatric evaluations were also performed by 
psychiatrists. Diagnoses were established according to the cri-
teria of DSM-5. Psychiatrists did not possess detailed knowl-
edge of trauma scores beyond the patients’ medical history.  
The trauma scores for all patients were retrospectively calculated 
by a forensic medicine specialist following the examinations.

In line with the AIS, the ISS and NISS values were calculated 
based on a minimum score of 0 and a maximum of 75. Patients 
with psychiatric disorders who exhibited simulated behaviors 
(patients who simulate illness, express complaints incongruent 
with their clinical condition, and exhibit exaggerated symptoms 
during psychiatric or physical examinations, while lacking a trust-
worthy attitude during the interview) during the examination 
and those who had been diagnosed with trauma-related mental 
health conditions other than PTSD were excluded from the study.

Data analyses were performed using the SPSS version 24 
software. The conformity of the data to normal distribution 
was tested using the Shapiro-Wilk test. The Mann-Whitney U 
test was used to compare non-normally distributed variables 
between the two groups. Relationships among categorical vari-
ables were tested using the chi-square test. A value of p<0.05 
indicated statistical significance.

Ethical declaration
This study was reviewed and approved by the Ministry of Justice 
Council of Forensic Medicine Scientific Research Committee 
(21589509/2021/307).

RESULTS
A total of 129 patients were included in the study, comprising 
101 (78.3%) males and 28 (21.7%) females, in an age range 

of 9–72 years (median age, 32 years; mean age, 32.39±10.83 
years). Of the total patients, 86 (68.6%) were married and 43 
(33.3%) were single.

Of the patients who had provided information on their 
educational level, 44 (34.1%) were primary-school graduates 
or lower, 20 (15.5%) were secondary-school graduates, 36 
(27.9%) were high-school graduates, and 21 (16.3%) were 
university graduates.

The traumatic events were determined as 67 (51.9%) 
occupational accidents, 36 (27.9%) traffic accidents, and 26 
(20.2%) were in the “other” category, which included injury 
caused by a sharp object, firearms injury, fall from height, and 
bomb explosion.

Physical trauma exposure resulted in 0–210 days of hos-
pitalization (mean, 19.02±27 days; median, 9 days). A total 
of 37 (28.7%) patients did not undergo surgery, whereas the 
remaining patients underwent 1–13 surgical procedures (mean, 
1.47±1.80; median, 1).

A total of 30 (23.3%) patients suffered trauma-induced 
head and neck injuries, 37 (28.7%) suffered face inju-
ries, 28 (21.7%) suffered injuries to the thoracic region, 
17 (13.2%) suffered abdominal injuries, 68 (52.7%) suf-
fered injuries to the pelvis and extremities, and 39 (30.2%)  
suffered burns.

The severity of physical trauma exposure was scored using 
anatomic trauma scoring systems. The mean and median 
ISS and NISS were 10.99±8.63 and 9 and 11.64±8.88 
and 9, respectively. In total, 27 (20.9%) patients lost con-
sciousness at the time of the event, and 9 (7%) witnessed 
a fatal event.

The medical history, medications used, and the psychiatric 
re-examination by our board revealed that 34 (26.4%) patients 
were diagnosed with PTSD and it was determined that they 
had been under treatment for at least 6 months, 76 (58.9%) 
had no psychiatric disease, and 19 (14.7%) demonstrated men-
tal health conditions (i.e., affective and anxiety disorders) that 
were not related to the trauma.

The comparisons of the sociodemographic and injury data 
of the groups with and without a diagnosis of PTSD are shown 
in Tables 1-3.

In our examination, the functionality of PTSD patients 
under treatment was evaluated for the determination of dis-
ability. Mild functional impairment was observed in 7 (20.6%) 
of the 34 patients diagnosed with PTSD, moderate functional 
impairment was observed in 7 (20.6%) patients, and severe 
functional impairment was observed in 1 (2.9%) patient.  
It was determined that the functionality of 19 (55.9%) patients 
was good with treatment.
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Table 1. Comparisons of the sociodemographic data of the groups with and without a diagnosis of post-traumatic stress disorder.

Mann-Whitney U test.

PTSD (n=34) Other (n=95) p

Age (years) 30.47±12.17 33.08±10.3 0.197

Duration of hospitalization (days) 20.52±39.06 18.48±21.22 0.650

Number of surgeries 1.42±1.71 1.49±1.85 0.877

Injury severity score 9.74±6.77 11.44±9.2 0.607

New ınjury severity score 10.65±6.86 12±9.52 0.784

Table 2. Comparisons of cases with and without a diagnosis of post-traumatic stress disorder in terms of epidemiological data.

*p<0.05; χ2 test.

PTSD Other
p

n % n %

Sex
Male 21 61.8 80 84.2

0.006*
Female 13 38.2 15 15.8

Marital status
Married 22 62.8 64 68

0.458
Single 13 37.2 30 32

Educational status

Primary-school graduates and lower 9 30.0 35 38.5

0.737
Secondary-school graduates 5 16.7 15 16.5

High-school graduates 9 30.0 27 29.7

University graduates 7 23.3 14 15.4

Witnessed a fatal event
Yes 6 17.6 3 3.2

0.008*
No 28 82.4 92 96.8

Table 3. Comparisons of cases with and without a diagnosis of post-traumatic stress disorder in terms of injury sites, type, and treatment.

*p<0.05; χ2 test. **Injuries involving the skin, such as burn trauma, as defined by the injury severity score. ***Physical violence, stab wounds, explosion-blast 
injury, and firearm injury.

PTSD Other
p

n % n %

Head and neck injury
Yes 4 11.8 26 27.4

0.065
No 30 88.2 69 72.6

Facial injury
Yes 11 32.4 26 27.4

0.581
No 23 67.6 69 72.6

Thoracic injury
Yes 10 29.4 18 18.9

0.204
No 24 70.6 77 81.1

Abdominal injury
Yes 4 11.8 13 13.7

0.774
No 30 88.2 82 86.3

Pelvic and extremity injury
Yes 18 52.9 50 52.6

0.975
No 16 47.1 45 47.4

Other injuries**
Yes 10 29.4 29 30.5

0.903
No 24 70.6 66 69.5

History of at least one surgery
Yes 9 26.5 28 29.5

0.740
No 25 73.5 67 70.5

Event type
Accident 23 67.6 80 84.2

0.039*
Non-accidental trauma*** 11 32.4 15 15.8
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DISCUSSION
Physical and mental traumas may have numerous short- and long-
term consequences. The prevalence of psychiatric morbidities fol-
lowing traumatic injury has been reported to vary between 17.5 
and 42% in the first 6 months and between 2 and 36% in the 
first 12 months4,9. The most well-known trauma-induced psy-
chiatric morbidities are PTSD and depression. In addition to the 
clinical diagnosis, follow-up, and treatment of these diseases, the 
medico-legal implications are also crucial. These mental health 
morbidities can also be the subject of criminal cases or disability 
assessments. The detection of PTSD risk factors may aid in the 
early follow-up of high-risk patients and disability assessments.

In this study, the relationship between various variables and 
the diagnosis of PTSD was examined. The median and mean 
ages of patients were 32 and 32.39±10.83 years, respectively, 
and the study group consisted of 101 (78.3%) males and 28 
(21.7%) females. Although the mean age of the patients with 
PTSD was relatively lower than that of patients without a diag-
nosis of PTSD, there was no statistically significant difference 
(Table 1). There was a significant predominance of the female 
sex in the PTSD group (Table 2). PTSD typically affects females 
and young adults10. It has been stated that females (11–20%) are 
at higher risk of developing PTSD following trauma than males 
(4–8%)11. The results of this study are in line with the literature.

Several studies have reported that a low education level and 
socio-economic status are risk factors for PTSD. Furthermore, 
married individuals have been reported to exhibit a relatively low 
risk for PTSD owing to the presence of better social support12. 
However, no significant relationship between marital status and 
PTSD diagnosis was found in this study (Table 2). Similar results 
were obtained regarding educational status. A high or low educa-
tion level was not found to be a significant risk factor for PTSD.

Owing to the fact that PTSD is a highly heterogeneous 
psychiatric disorder, investigating the relationships between 
trauma type and clinical findings is imperative to better under-
stand disease etiology and improve treatment approaches13.  
The type of event responsible for causing the physical trauma 
and how it occurred are important factors for the development 
of PTSD. For example, sexual trauma is known to be a serious 
risk factor for PTSD13. Risk levels of PTSD have been specified 
for attack incidents and disasters14. A previous study reported 
that victims of physical violence exhibit subclinical presenta-
tions of PTSD and require treatment15. In this study, a signif-
icant difference was observed in terms of the development of 
PTSD between accidental incidents and non-accidental inju-
ries, favoring non-accidental injuries (Table 3).

The relationship between lesion localization and PTSD was 
examined (Table 3). More than half of the patients suffered 

injuries to the pelvis and extremities. Approximately a quarter 
(26.5%) of patients with fractures have been reported to expe-
rience PTSD16. In this study, 30.2% of the cases had a history 
of burns and scars. The prevalence of psychiatric complaints 
among burn patients has been shown to range between 28 and 
75%17. The most common psychological disorders observed 
in the early period following burn trauma include acute stress 
reactions, anxiety disorder, depression, behavioral disorders, 
and delirium. Psychiatric conditions depend on both the 
primary effect of the burn trauma and the events that occur 
during treatment18. In addition, burns and scars after the treat-
ment are considered possible causes of psychiatric conditions19.  
In some studies, burn lesions involving the hands and face have 
been shown to increase the risk of PTSD because they remind 
the patient of the trauma experienced20. However, in this study, 
no significant relationship between the injury region and the 
PTSD diagnosis was identified.

In this study, PTSD was significantly more frequently 
observed in patients who witnessed a fatal event (Table 2).  
This was considered a stand-alone risk factor for PTSD devel-
opment, regardless of the physical trauma experienced.

The relationship between the severity of physical trauma 
exposure and PTSD has been examined in many studies using 
trauma scoring systems, such as AIS and ISS. In a study con-
ducted on traffic accident victims, no significant relation-
ship between PTSD and mean AIS values was reported21.  
Similarly, no correlation has been determined between ISS and 
psychiatric consequences4,22. In this study, the mean ISS and 
NISS were not significantly higher in the PTSD group (Table 1), 
thereby indicating that, contrary to expectations, severe trauma 
did not result in an increased probability of psychological con-
ditions. In other words, trauma with low physical severity may 
also have an impact on the development of PTSD. Therefore, 
the effect of trauma on the victim and the psychological outcome 
should not be correlated with just the severity of the trauma.

CONCLUSION
The prediction of post-traumatic conditions has the advan-
tages of both close and remote follow-up and early rehabilita-
tion of patients at risk. This study was conducted on a group 
of patients whose disability was evaluated as part of the judicial 
process and who had experienced trauma at least six months 
prior. The suitable identification of risk factors in this patient 
group might also be beneficial in establishing the relationship 
between post-traumatic mental health complaints and the trau-
matic event. The findings of this study suggest that PTSD is 
not significantly associated with the severity of physical trauma.
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miR604A>G gene polymorphism is associated with recurrent 
pregnancy loss in Turkish women
Esra Tekcan1* , Ulas Coban2 , Mesut Onal2 , Sengul Tural3

INTRODUCTION
Recurrent pregnancy loss (RPL) is defined as two or more 
spontaneous pregnancy loss until the 20th gestational week. 
Generally, pregnancy losses occur in the first trimester. The risk 
of recurrence of pregnancy loss is higher in individuals whose 
first pregnancy resulted in spontaneous abortion. There are 
many causes of RPL, including genetic factors, anatomical dis-
orders, hormonal disorders, placental structure, infection, and 
other reasons1,2. Genetic factors are of great importance among 
them. In recent years, epigenetic factors have become more 
popular. Especially microRNAs (miRNAs) have recently been 
studied intensively. miRNAs are short, 17-25-nucleotide-long, 
non-coding small RNA molecules that regulate gene expres-
sion. miRNAs have been reported to have critical regulatory 
roles in controlling genes associated with cellular and molecular 
activity and maintenance of pregnancy3. It has been revealed 
that most of the pregnancy-associated miRNAs are expressed 
in reproductive tissues4,5. miR604A>G showed a relation that 
it binds targets to related placenta retention. Based on these 
data, we aimed to investigate the relationship between miR604 
(rs2368393) A>G gene polymorphism and the risk of RPL in 
the Turkish population.

METHODS

Study sample
The study was carried out with women who applied to the 
obstetrics and gynecology department between 2019 and 2021 
with a history of idiopathic recurrent miscarriage and women 
in the control group who had a healthy pregnancy and did 
not have any miscarriages. A questionnaire was applied to the 
participants in which age, body mass index, number of mis-
carriages, number of pregnancies, smoking and alcohol use, 
occupation, and hormone values were questioned. The indi-
viduals participating in the study signed an informed con-
sent form, and the study included 250 female volunteers (i.e., 
150 patients and 100 controls). Women with a history of two 
or more pregnancy losses were defined as having a recurrent 
miscarriage. The control group women have a healthy preg-
nancy and no history of pregnancy loss. The mean age of the 
patients was 33.21±4.52 years, and the mean age of the con-
trol group was 33.61±5.38 years. The study was approved by 
the Clinical Research Ethics Committee of Ondokuz Mayıs 
University Faculty of Medicine on May 31, 2023 (OMU 
KAEK 2023/178).
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SUMMARY
OBJECTIVE: Recurrent pregnancy loss is considerably a reproductive health problem for couples. Genetic, epigenetic, and environmental factors 

play an important role in the development of recurrent pregnancy loss. While there are many causes, genetic and epigenetic factors are common. 

In this study, we aimed to examine the association between miR604 (rs2368393) A>G gene polymorphism and the risk of recurrent miscarriage in 

the Turkish population.

METHODS: The study included 250 participants (i.e., 150 patients and 100 controls). DNA samples were isolated from peripheral blood, and polymerase 

chain reactions and restriction fragment length polymorphism methodologies were applied.

RESULTS: The genotype distribution and allele frequencies of miR604A>G gene showed statistically significant differences between patients and 

control groups (p=0.002 and p<0.002, respectively).

CONCLUSION: As a result of the study, we found that the AA genotype and A allele of the miR604A>G gene were statistically significant for the risk 

of recurrent pregnancy loss in Turkish women.
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DNA isolation and polymerase  
chain reaction-restriction fragment  
length polymorphism methods
A total of 2 mL of peripheral blood was collected from partic-
ipants in EDTA tubes. DNA was isolated from the peripheral 
blood sample by kit methodology (Invitrogen). The obtained 
DNAs were stored in the freezer. Following DNA isolation, 
polymerase chain reaction (PCR) and restriction fragment length 
polymorphism (RFLP) methodology was performed. The miR604 
(rs2368393) A>G polymorphism was detected using the forward 
and reverse primers, namely, 5′-CTT GGC TCA GTG GTC 
TGT TT-3′ and 5′-GTA CAG GGA CTG AAA GGT GAA 
G-3′, respectively. The 243 bp PCR product was digested with 
BssSI enzyme (New England BioLabs, Ipswich, MA, USA) to 
AA type (169 and 74 bp), AG type (243, 169, and 74 bp), and 
GG type (243 bp), under conditions of initial denaturation at 
95˚C for 15 min, 40 cycles of denaturation at 95˚C for 20 s, 

annealing at 60˚C for 40 s, extension at 72˚C for 30 s, and a 
final extension at 72˚C for 5 min. Genotypes were visualized on 
2% agarose gel with an image analysis system.

Statistical analysis
The SPSS.20 (Chicago, IL, USA) program and OpenEpi Info 
software package program were used for statistical analysis. 
Genotype distribution and allele frequencies are calculated 
and compared by chi-square (χ2) analysis. Odds ratio (OR) 
and 95% confidence intervals (CI) were calculated. Statistical 
results reached the significant value of p<0.05 (two-tailed). 

RESULTS
The clinical and demographic findings of the patient and con-
trol groups are shown in Table 1. Genotype distribution and 
allele frequencies of miR604A>G gene are shown in Table 2.

Table 1. Clinical and laboratory findings of the patient and control groups.

Characteristics Patients (n=150) (mean±SD) Median (min–max) Controls (n=100) Median (min–max)

BMI (kg/m2) 25.52±3.572 28.00 (12-45) 28.38±4.186 28 (26-42)

Age at menopause (years) 45.22±5.824 47.90 (35-60) 46.56±4.674 45 (33-58)

Age at menarche (years) 13.52±1.371 13.0 (9-18) 13.46±1.51 12 (10-17)

Number of birth (n) 3.56±1.828 3.0 (0-10) 3.0±1.468 3 (0-6)

Serum calcium (mg/dL) 9.63±0.540 9.75 (8.35-11.6) 9.57±0.481 9.55 (8.5-10)

Serum phosphorus (mg/dL) 3.73±2.55 3.52 (2.1-25.40) 3.78±0.876 4 (2.00-5.32)

Serum ALP (U/L) 187.03±61.83 187.355 (2.42-430) 177.65±45.146 186.6 (96-310)

Serum PTH (pg/mL) 77.03±53.95 77.23 (11.70-563) 75.32±27.563 72.7 (30-167)

Homocysteine (μmol/L) 7.28±1.95 8.05 (6.30-8.2) NA NA

Folate (mg/mL) 14.25±11.85 15.25(12.42-15.4) NA NA

PAI-1 (ng/mL) 10.43±5.81 11.15(9.95-15.0) NA NA

NA: not applicable.

Table 2. Genotype and allele frequencies of miR604A>G gene polymorphism.

Genotype/Allele

Patients
(n=150)

Controls
(n=100) χ²

(95%CI)
p-value OR

n % n %

Genotype

AA 48 32.0 22 22.0

χ²=12.325 p=0.002*
AG 78 52.0 43 43.0

GG 24 16.0 35 35.0

Total 150 100

Allele

A 171 57 87 44
χ²=9.486 (1.226-2.53) p<0.002* 1.761

G 126 42 113 56

*p<0.05 is statistically significant.
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Patients’ body mass index and mean standard deviation 
(SD) were 25.52±3.572 and 28.38±4.186 in control. The mean 
age±SD was 33.21±4.52 years in patients and 33.61±5.38 years 
in the control group, respectively. The mean homocysteine±SD 
was 7.28±1.95. The mean folate±SD was 14.25±11.85 and 
PAI-1±SD was 10.43±5.81 in patients. Table 2 represents the 
distribution of miR604A>G gene polymorphism genotypes in 
patients and control groups. miR604A>G gene AA, AG, and 
GG genotype frequencies of patients were 32, 52, and 16%, 
respectively. In the control group, AA, AG, and GG genotype 
frequencies were 22, 43, and 35%, respectively. AA genotype 
frequency was high in the patient group (p=0.002), and A allele 
frequency was also higher in the patient group (p<0.002), which 
reached a statistically significant value.

DISCUSSION
RPL is affecting 1-3% of pregnancies. Its exact etiology is poorly 
understood due to different definitions and limitations in access 
to abortion material. Few factors such as parental chromosomal 
abnormalities, untreated hypothyroidism, uncontrolled diabe-
tes mellitus, anatomical anomalies of the uterus, and antiphos-
pholipid antibody syndrome are important for pregnancy losses. 
Other possible etiological factors include endocrine disorders, 
hereditary and/or acquired thrombophilia, immunological abnor-
malities, infections, and environmental factors. However, the 
cause of almost half of RPLs is still unexplained. Many couples in 
recent days suffer from recurrent miscarriages that also consider-
ably affect their quality of life. Diagnostic biomarkers, which are 
increasing day by day, are beneficial for patients in terms of deter-
mining the predisposition and taking the necessary precautions. 
SNPs in miRNA genes, genes encoding miRNA machinery pro-
teins, or miRNAs that target genes involved in miRNA synthesis 
or function will affect processes regulated by miRNAs. They can 
adversely affect downstream gene expression6,7. Various studies 
showed that miRNAs play an important role in RPL. In Cho 
et al.’s study, a construct containing the 3’UTR MTHFR gene 
was performed using luciferase to measure the binding affin-
ity of variant and major alleles of miR604 G>A to MTHFR8. 
These analyses showed that the binding affinity of miR604 was 
found to be stronger in cell lines transfected with the major A 
allele compared with those transfected with the minor G allele. 
The data therefore suggest that miR604A>G expression may affect 
the binding affinity of this miRNA to the 3’-UTR of MTHFR. 
It is also suggested that the liberation of MTHFR expression by 
the A to G change in miR604 (rs2368393) may have an effect on 
one-carbon metabolism. One-carbon metabolism is also associ-
ated with vascular and defects in blood coagulation factors, low, 

abnormal plasma urate, folate, and homocysteine levels, which 
are risk factors for RPL. The results of Cho et al. suggest that the 
miR604A>G polymorphism and its effect on MTHFR may con-
tribute to RPL and therefore should be considered when evaluat-
ing RPL patients8. In our study, we aimed to examine whether the 
miR604A>G gene polymorphic region could be a potential bio-
marker for RPL (CHOO). Our results revealed that AA genotype 
and A allele of the miR604A>G gene were statistically significant 
for the risk of RPL. Several studies have provided evidence sup-
porting a critical role for miRNAs in RPL9,10. According to the 
findings of Cho et al., the miR604A>G polymorphism is linked 
to RPL8. They reported that the miR604A>G polymorphism is 
associated with recurrent miscarriage, which is consistent with 
our findings. Few associated studies have been conducted in 
this field, and the results of this investigation do not definitively 
prove the significance of these polymorphisms in recurrent mis-
carriages11,12. Further research into this and other pre-miRNA 
polymorphisms in other ethnic populations, in combination with 
functional studies, will aid in understanding the role of miRNA 
polymorphisms in RPL and its susceptibility. In a recent study, 
Kim et al. investigated miR604A>G polymorphism and found 
that miR604A>G polymorphism was statistically significant for 
recurrent implantation failure13. To confirm our results, further 
studies are needed by novel and detailed analysis14,15.

CONCLUSION
Only limited studies exist which investigated miR604A>G gene 
polymorphism and its relation with RPL, and as we know that 
this is the first study examining the miR604A>G gene poly-
morphism in relation with RPL in the Turkish population, our 
results would contribute to the literature.
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Does the presence of radiculopathy affect sleep quality and lower 
extremity functionality in neuropathic low back pain?
Bilgehan Kolutek Ay1* , Mustafa Tuna1

INTRODUCTION
Neuropathic pain (NP) is defined as pain that occurs as a 
result of injury, dysfunction, or change in excitability of a 
part of the peripheral or central nervous system. The defi-
nition of pain arising from somatosensory system lesions 
or diseases has also been used for NP1. The ability of NP 
to cause pain away from the affected area, the absence of 
continuous nociceptive stimulation, and its neuroanatom-
ical distribution are the features that distinguish NP from 
nociceptive pain. Stroke, spinal cord injury, syringomyelia, 
multiple sclerosis, and cortical atrophy are among the causes 
of central NP. Diabetes, hypothyroidism, HIV, rheumatoid 
arthritis, collagen tissue diseases, vasculitides, radiculopathies, 
and entrapment neuropathies may be the causes of periph-
eral NP. Symptoms of NP include loss of tendon reflexes, 
muscle atrophy, weakness, allodynia, hyperalgesia, burning, 
tingling, and sudomotor changes. Conditions such as wind, 
temperature changes, friction of clothing, or emotional stress 
can trigger NP2.

In chronic low back pain (CLBP), NP may occur due to 
inflammatory mediators released from the disk, or untreated 

nociceptive pain as well as NP may occur with direct compres-
sion of the nerve by the radiculopathy3.

Lumbar radiculopathy (LRP) is a clinical condition that 
can lead to dermatomal pain, muscle weakness, and a decrease 
in deep tendon reflexes due to compression of spinal nerve 
roots. The most common cause is herniated disk, and infec-
tion, malignancy, and inflammations can cause radiculopa-
thy. The most frequently affected levels are L5 and S1 roots. 
The diagnosis is made by visualization of the pressure with 
magnetic resonance imaging (MRI) and electrophysiologi-
cal examinations4.

In the literature, studies on chronic pain, CLBP, LRP, and 
NP show that patients’ sleep can be disturbed, and sleep prob-
lems are common, especially in patients with chronic neuro-
pathic low back pain5-7.

In this study, we aimed to examine the effect of radicu-
lopathy on sleep quality and lower extremity functionality in 
patients with lumbar disk herniation (LDH) with NP. This is 
the first study in the literature to examine the effect of radicu-
lopathy on sleep quality and lower extremity functionality in 
patients with LDH and NP.
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SUMMARY
OBJECTIVE: Sleep disturbance in chronic neuropathic low back pain is a well-known condition. In this study, we aimed to investigate the effect of 

lumbar radiculopathy on sleep quality and lower extremity functionality in the presence of neuropathic low back pain.

METHODS: A total of 79 patients diagnosed with disk herniation, needle electromyography, and neuropathic pain were included in the study. 

Visual Analog Scale, Pittsburg Sleep Quality Index, and Lower Extremity Functionality Scale were applied to the patients.

RESULTS: Of the 79 patients who participated in the study, 34 (43%) were females and 45 (57%) were males. No significant difference was found 

between the group with and without radiculopathy in terms of sleep quality and lower extremity functionality (p=0.245 and p=0.092, respectively). 

In our study, a negative correlation was found between night pain and the presence of radiculopathy (p=0.006). The number of lumbar herniated disk 

levels was higher in the group without radiculopathy and was statistically significant (p=0.023).

CONCLUSION: We found that the presence of radiculopathy did not affect sleep quality and lower extremity functionality in disk herniation patients 

with neuropathic pain. Although it was not statistically significant in our study, we think that the degree of herniation may affect sleep and lower 

extremity functionality rather than the number of disk herniation levels with the available data. The fact that neuropathic pain is not limited to disk 

herniation and radiculopathy, and that neuropathic pain is intertwined with clinical conditions such as anxiety, sleep disorders, and depression are 

among the conditions that make the studies difficult.

KEYWORDS: Radiculopathy. Sleep quality. Back pain with radiation.
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METHODS

Study design
This prospective case-control study was conducted in Şanlıurfa 
Training and Research Hospital Physical Medicine and 
Rehabilitation outpatient clinic.

Participants
Patients aged between 18 and 75 years were admitted to an out-
patient clinic with complaints of CLBP and radicular pain, and 
148 patients who had lumbar spinal MRI in the last 3 months 
and were diagnosed with LDH, who underwent needle elec-
tromyography (EMG) with a preliminary diagnosis of radic-
ulopathy in the last 3 months, and who had no motor deficit 
were analyzed.

Patients with LDH who have conditions such as fibromy-
algia, stroke, multiple sclerosis, spinal cord injury, vasculitis, 
diabetes, hypothyroidism, HIV, herpes simplex, cirrhosis, and 
malignancy that can cause central or peripheral NP, who have 
been operated for LDH, who have known sleep disorders, and 
who are under treatment were not included in the study. A total 
of 79 patients with NP were included in the study after verbal 
and written consent.

Data collection
Socio-demographic and anthropometric parameters of the 
patients were analyzed. Visual Analog Scale (VAS) was used 
to measure pain. VAS is a well-known, easy-to-implement 
method. On a 100-mm line, no pain is written on one end 
and very severe pain on the other end, and the patient marks 
his current condition on this line. The length of the distance 
from the point where there is no pain to the point marked by 
the patient indicates the patient’s pain in centimeters. The NP 
Diagnostic Questionnaire (DN4) was applied to detect NP. 
DN4 is an open-access, validated, and reliable inventory in 
Turkish. A score of 4 or higher indicates NP8.

Pittsburgh Sleep Quality Index (PSQI) and Lower Extremity 
Functionality Scale (LEFS) were applied to the patients included 
in the study. PSQI is an open-access index consisting of 18 
questions and 7 components, and Turkish validity and reli-
ability studies have been conducted using this index which 
evaluate sleep disorders and sleep quality in the last 1 month. 
As a result of the questionnaire, if the total score is above 5, 
it indicates poor sleep quality9. LEFS is an open-access ques-
tionnaire consisting of 20 questions, and Turkish validity and 
reliability studies have been conducted using this questionnaire 
which evaluate functional impairment in the lower extremi-
ties. The total score is between 0 and 80. A high score indicates 

good lower extremity functions, and a low score indicates poor 
lower extremity functions10.

Statistical analysis
Analyses were evaluated in 22 package programs of SPSS 
(Statistical Package for Social Sciences; SPSS Inc., Chicago, IL). 
Descriptive data are shown as n and percentage values in cate-
gorical data, and mean±standard deviation (mean±SD) values 
in continuous data. Chi-square analysis (Pearson chi-square) 
was used to compare categorical variables between groups. 
The conformity of continuous variables to normal distribution 
was evaluated by the Kolmogorov-Smirnov test. Student’s t-test 
was used to compare paired groups, and one-way ANOVA was 
used to compare more than two variables. The statistical signif-
icance level in the analyses was accepted as p<0.05.

Ethical considerations
Written permission was obtained from the Harran University 
Faculty of Medicine Clinical Research Ethics Committee 
(HRU.23.02.23) and the institution where the study was con-
ducted prior to data collection. In addition, all study partic-
ipants were informed about the nature of the study and that 
participation was on a voluntary basis. Informed consent was 
obtained from all participants.

RESULTS
A total of 79 patients with a mean age of 44.1±12.7 years were 
included in the study. Of the patients, 43% (n=34) were females 
and 57% (n=45) were males. The mean body mass index (BMI) 
of the patients was 28.7±5.3 kg/m2, and the mean duration of 
pain was 17.8±23.6 months. There was a history of low back 
pain at night in 78.5% (n=62) of the patients and a family his-
tory of low back pain in 22.8% (n=18). There was radiculop-
athy in needle EMG in 53.2% (n=42) of the patients. In nee-
dle EMG, 2.5% (n=2) of the patients with radiculopathy were 
L3-L4, 8.9% (n=7) were L4-L5, 48.1% (n=38) were L5-S1, 
and 2.5% (n=2) had multiple root involvement. Root involve-
ment was on the right in 27.8% (n=22) of patients with radic-
ulopathy, on the left in 20.3% (n=16), and bilateral in 5.1% 
(n=4). A total of 60.8% (n=48) of the patients had good sleep 
and 39.2% (n=31) had poor sleep quality. The mean LEFS of 
the patients was 35.0±15.3. A total of 51.9% of the patients 
had 1 level, 35.4% had 2 levels, and 12.7% had 3 levels of 
LDH (Table 1).

LRP was found to be significantly higher in women (76.5%) 
than in men (35.6%) (p<0.001). The incidence of night pain 
in patients with LRP (66.7%) was significantly lower than the 
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rate of night pain in patients without radiculopathy (91.9%) 
(p=0.006). The mean VAS score of those with radiculopathy 
was found to be significantly higher than the VAS score of 
those without radiculopathy (p=0.002). There was no signifi-
cant difference between the groups in terms of pain duration, 
BMI, and family history of LBP. While 64.3% of those with 
radiculopathy had 1 level, 31% had 2 levels, and 4.8% had 
3 levels of LDH, 37.8% of those without radiculopathy had 
1 level, 40.5% had 2 levels, and 21.6% had 3 levels of LDH. 
The number of affected disk levels was significantly higher in 
patients without radiculopathy compared with those who had 
(p=0.023) (Table 2).

There was no significant relationship between the sleep 
quality of the participants in terms of age, gender, BMI, dura-
tion of pain, night pain, VAS, affected root level, and direction. 

The LEFS score of those with good sleep quality was found 
to be significantly lower than those with poor sleep quality 
(p=0.008). Poor sleep quality was observed in 63.4% of those 
with 1 level of LDH, 14.3% of those with 2 levels of LDH, 
and 10% of those with 3 levels of LDH, and there was a sig-
nificant difference between the number of LDH levels in terms 
of sleep quality (p<0.001) (Table 3).

DISCUSSION
The incidence of NP in CLBP varies according to countries in 
the literature, and 53.3% (n=79) of 148 patients with CLBP 
examined in our study had NP. In a study conducted in a dif-
ferent city in Türkiye using DN4 in 2021, the frequency of 
NP in CLBP was found to be 43.9%11. The reason for this dif-
ference may be that NP is associated with conditions such as 
socio-cultural level and lifestyle.

A total of 53.2% of the patients included in our study had 
radiculopathy. In our study, the incidence of LRP in females 
(76.5%) was found to be significantly higher. The most com-
mon level of radiculopathy was L5-S1 roots. Our study is com-
patible with the literature with these results4,12,13.

In our study, there was no statistical difference between the 
group with and without radiculopathy in terms of PSQI and 
LEFS. An increase in the affected disk levels increases the pres-
sure and inflammation in the nervous system and may cause an 
increase in nerve damage3,6. In our study, it was observed that 
the disk levels in the group with radiculopathy were signifi-
cantly lower than the group without radiculopathy, and simi-
larly, the affected levels in the patients without radiculopathy 
were found to be higher. The reason for this situation may be 
the low number of volunteers and the bulging stages in MRI 
are considered as herniated disks. It is known in the litera-
ture that herniation causing radiculopathy is mostly caused 
by disk disorder in the protrusion stage12. In this respect, our 
study seems to be compatible with the literature. In terms of 
sleep quality, we found that patients with a high number of 
herniated disks had less radiculopathy and better sleep quality. 
Although it is not statistically significant, we can say that disk 
herniations that do not reach the stage of radiculopathy have 
better sleep with our data.

In our study, the rate of night pain in patients with radic-
ulopathy (66.7%) was found to be significantly lower than the 
rate of night pain in patients without radiculopathy (91.9%). 
Root irritation symptoms are known to decrease with rest or 
in positions that reduce the load on the root. Although disk 
herniation is considered to be the cause of NP in the patient 
group without radiculopathy, in many studies with CLBP and 

Table 1. General characteristics and parameters of the patients.

Number %

Age, Mean±SD 44.1±12.7

Sex
Female 34 43.0

Male 45 57.0

BMI, Mean±SD 28.7±5.3

Pain duration (months), Mean±SD 17.8±23.6

Night pain
Yes 62 78.5

No 17 21.5

Family low back pain 
history

Yes 18 22.8

No 61 77.2

Needle EMG 
radiculopathy

Yes 42 53.2

No 37 46.8

VAS, Mean±SD 6.3±1.1

Needle 
EMG 
affected 
root levels

L3-4
Yes 2 2.5

No 77 97.5

L4-5
Yes 7 8.9

No 72 91.1

L5-S1
Yes 38 48.1

No 41 51.9

Multiple
Yes 2 2.5

No 77 97.5

Pittsburg Sleep Quality 
Index

Poor sleep 48 60.8

Good sleep 31 39.2

LEFS, Mean±SD 35.0±15.3

Affected root side

No LRP 37 46.8

Right 22 27.8

Left 16 20.3

Bilateral 4 5.1

Affected disk herniations 
levels number

1 level 41 51.9

2 levels 28 35.4

3 levels 10 12.7

SD: standard deviation; BMI: body mass index; EMG: electromyography; 
VAS: Visual Analog Scale; LEFS: Low Extremity Functional Scale; LRP: 
lumbar radiculopathy.
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Table 2. Comparison of various parameters according to the presence of radiculopathy.

With radiculopathy Without radiculopathy
p-value

Number % Number %

Age, Mean±SD 46.6±12.1 41.2±12.8 0.056*

Sexa
Female 26 76.5 8 23.5

<0.001**
Male 16 35.6 29 64.4

BMI, Mean±SD 28.7±4.5 28.6±6.2 0.950*

Pain duration (months), Mean±SD 16.3±23.3 19.5±24.1 0.544*

Night pain
Yes 28 66.7 34 91.9

0.006**
No 14 33.3 3 8.1

Family history of low back pain 
Yes 10 23.8 8 21.6

0.817**
No 32 76.2 29 78.4

VAS, Mean±SD 6.7±0.9 5.9±1.2 0.002*

PSQIb
Good sleep 23 54.8 25 67,6

0.245**
Poor sleep 19 45.2 12 32,4

LEFS, Mean±SD 32.2±11.8 38.2±18.2 0.092*

Affected disk herniations levels 
numberb

1 level 27 64.3 14 37.8

0.023**2 levels 13 31.0 15 40.5

3 levels 2 4.8 8 21.6

*Student’s t-test, **Chi-square tests were applied. aRow percentage; bColumn percentage. SD: Standard deviation; BMI: body mass ındex; VAS: Visual Analog 
Scale; PSQI: Pittsburg Sleep Quality Index; LEFS: Low Extremity Functional Scale. Statistically significant p-values are indicated in bold.

Table 3. Comparison of sleep quality of various parametersa.

Good sleep Poor sleep
p-value

Number % Number %

Age, Mean±SD 43.2±11.9 45.4±13.9 0.457*

Sex 
Female 19 55.9 15 44.1

0.440**
Male 29 64.4 16 35.6

BMI, Mean±SD 29.3±5.6 27.7±4.8 0.201*

Pain duration (months) 16.8±18.6 19.4±30.0 0.629*

Night pain
Yes 41 66.1 21 33.9

0.062**
No 7 41.2 10 58.8

Family history of low back pain
Yes 12 66.7 6 33.3

0.559**
No 36 59.0 25 41.0

VAS, Mean±SD 6.5±1.2 6.2±1.0 0.242*

LDH level L3-4
Yes 1 50.0 1 50.0

1.000**
No 47 61.0 30 39.0

LDH level L4-5
Yes 2 28.6 5 71.4

0.105**
Yok 46 63.9 26 36.1

LDH level L5-S1
Yes 22 57.9 16 42.1

0.616**
 No 26 63.4 15 36.6

Multiple LDH levels
Yes 1 50.0 1 50.0

1.000**
No 47 61.0 30 39.0

LEFS, Mean±SD 31.4±14.5 40.6±15.0 0.008*

In LRP affected root side

No 25 67.6 12 32.4

0.159**
Right 15 68.2 7 31.8

Left 6 37.5 10 62.5

Bilateral 2 50.0 2 50.0

Affected disk herniations levels

1 level 15 36.6 26 63.4

<0.001**2 levels 24 85.7 4 14.3

3 levels 9 90.0 1 10.0

*Student’s t-test, **Chi-square test was applied. aRow percentage. SD: standard deviation; VAS: Visual Analog Scale; BMI: body mass ındex; LDH: lumbar disk 
herniation; LEFS: Low Extremity Functional Scale; LRP: lumbar radiculopathy. Statistically significant p-values are indicated in bold.
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NP, these patients had disturbed night sleep, frequent pain-
ful awakenings, frequent accompanying psychiatric disorders 
such as depression and anxiety, and central sensitization, with 
or without radiculopathy. Syndromes have been shown to be 
more common than the general population5-7,14.

In our study, 39.2% of the patients had poor sleep quality. 
When our study is viewed from the perspective of CLBP and 
NP, it is compatible with the literature6,11,13.

The LEFS score of those with good sleep quality was found 
to be significantly lower than those with poor sleep quality. 
This may be due to the fact that patients with NP who do not 
have radiculopathy due to LDH, which may be accompanied by 
central sensitization, were grouped in the poor sleep quality group.

In a study comparing patients with NP due to LRP and 
fibromyalgia patients with healthy volunteers, it was found 
that pain threshold values in both fibromyalgia and LRP were 
lower than the healthy control group, pain modulations were 
weaker than the healthy control group, and the results of LRP 
and fibromyalgia were similar15. From our study and literature 
review, we observed that the symptoms in LRP without motor 
loss are caused by NP and its accompanying clinical problems.

CONCLUSION
We found that the presence of radiculopathy did not affect 
sleep quality and lower extremity functionality in patients with 
LDH with CLBP with NP component. The major limitation 

of our study is the inability to clearly define the etiology of 
NP in patients. In the presence of disk herniation, NP due 
to non-disk origin and untreated nociceptive pain may also 
develop. In the presence of radiculopathy, there were also 
patients whose DN4 result was not found to be NP and who 
were excluded from the study. In which of the two patients 
with radiculopathy at the same root level, the same disk her-
niation classification, no motor deficit, and similar socio-de-
mographic and anthropometric parameters, does NP occur? 
The fact that we did the NP research with a single inventory 
in our study may have caused these questions. Studies with a 
large number of patients and using more than one inventory 
will help to find answers to these questions. Although we did 
not include patients with known psychiatric sleep disorders 
and fibromyalgia-like chronic pain disorders in our study, it 
is an important problem affecting the results of our study that 
low back pain, which has the character of NP, creates similar 
situations independent of etiology.
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Maternal temperament and anxiety sensitivity in children with 
foreign body aspiration
Mehmet Çetin1 , Abdullah Erol2 , Zeynep Cesur3 ,  
Necati Solak4 , İlteriş Türk5 , Sadettin Burak Açıkel6* 

INTRODUCTION
Foreign body aspiration (FBA) is a common cause of emer-
gency admissions and is most common during the early child-
hood period. It is the leading cause of distress, morbidity, and 
accidental infantile deaths in children, as well as being the 
fourth leading cause of death in primary school children1.  
In the United States reports, children who have foreign bodies 
in their airways exhibit similar risk factors to those previously 
mentioned, such as being male, being under 5 years old, and 
not having private insurance. The mortality rate was reported 
as 2.75%, and older age, urban hospital settings, and teaching 
hospital status increased mortality risks2.

It is a known fact that maternal psychopathology is a seri-
ous factor that affects both the mother’s and the child’s health.  
There are data suggesting that maternal psychiatric disor-
ders might be associated with injuries in children. In a recent 

population-based study, it has been mentioned that maternal 
depression was linked to a higher risk of injury in offspring 
throughout childhood when compared with offspring of moth-
ers who had no history of depression. In the mentioned study, 
the strongest correlation was observed during the first year of 
life3. Taking these data into consideration, it can be thought 
that injuries in children might also be related to psychopathol-
ogy in mothers. In addition to anxiety and depression, anxiety 
sensitivity could be an important maternal characteristic among 
children with injury and FBA. Anxiety sensitivity describes how 
much people find anxiety-related feelings upsetting and how 
seriously they take these feelings as posing a social, psycholog-
ical, or physical threat. Anxiety sensitivity differs from state 
and trait anxiety in that it expresses a relatively stable structural 
feature and reveals the occurrence of an anxiety disorder in the 
future4. To the best of our knowledge, there is no study in the 
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SUMMARY
OBJECTIVE: Foreign body aspiration is one of the childhood emergencies that thoracic surgeons are interested in, and it can cause morbidity and 

mortality. Although the relationship between various behavioral problems related to children and foreign body aspiration has been investigated so far, 

there is no study investigating the relationship between maternal temperament and anxiety sensitivity. This study aimed to investigate the relationship 

between maternal emotional temperament, anxiety sensitivity, and foreign body aspiration.

METHODS: Mothers of 18 children with foreign body aspiration have been evaluated by a thoracic surgeon, and 18 healthy controls have also been 

included in the study. Maternal emotional temperament has been measured with the Temperament Evaluation of Memphis, Pisa, Paris, and San Diego 

– Auto questionnaire scale, and anxiety sensitivity has been measured with the Anxiety Sensitivity Index-3.

RESULTS: There has been no statistically significant difference between groups in terms of maternal emotional temperament and anxiety sensitivity. 

In the logistic regression analysis conducted to determine the predictors of foreign body aspiration, it is determined that the mother’s anxious 

temperament has predicted foreign body aspiration significantly.

CONCLUSION: As a result of the study, it can be concluded that mothers’ anxious temperament can be considered a risk factor for foreign body 

aspiration because it affects parenting skills and children’s ability to manage behavioral problems. Consistent results could be able to be obtained 

with studies including larger samples on the subject.

KEYWORDS: Foreign bodies. Child. Mothers. Temperament. Anxiety.
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literature that investigates the association between maternal 
anxiety sensitivity and childhood injury or FBA.

Several psychiatric disorders and behavioral challenges have 
been found to be related to FBA. Turgut et al. have reported a 
potentially high prevalence of ADHD symptoms among children 
presenting to emergency services due to unintentional ingestion 
of foreign bodies. This could be interpreted as children with 
ADHD are at an increased risk for FBA5. In addition, psycholog-
ical problems are found more common in children with foreign 
body ingestion than in the controls6, and when compared with 
healthy children, children who had ingested caustic had impul-
sive behavior. In addition to impulsivity, hyperactivity is a risk 
factor for caustic ingestion in children under the age of 5 years7.

In addition to psychopathology, the association between 
children’s temperament profiles and injuries has also been 
investigated. In a former study, it was suggested that aggres-
sive behavior was linked to all accidental injuries after adjusting 
for psychosocial factors such as social class, crowding, moth-
er’s psychological distress, age, and marital status, as well as 
child’s sex. After accounting for the covariates, overactivity was 
only linked to injuries that did not necessitate hospitalization.  
Compared with children with low scores on both behavioral 
scales, children with high activity and high aggression scores 
had a 1.9 relative risk of injuries that required hospitalization8. 
However, in a recent study, none of the three temperament 
types identified by the Childhood Behaviour Questionnaire 
have been linked to a higher risk of fracture9. Similarly, Zhang 
et al. have also suggested that parenting style could play an 
important role in mediating children’s temperament and recur-
rent unintentional injury10. When these data are evaluated 
together, it can be thought that not only the temperament of 
the child but also the factors related to parents might play a 
role in accidents and injuries.

It appears that psychological factors associated with both par-
ents and children might also be associated with FBA. Although 
there have been several studies that examine the association 
between mothers’ psychiatric disorders and children with 
FBA, there is no study conducted on the temperament char-
acteristics of mothers. In addition, there is no study on anxi-
ety sensitivity, which is considered a temperament trait, either.  
This study aimed to compare the temperament characteristics 
and anxiety sensitivity of mothers of children treated for FBA 
with mothers of healthy children.

METHODS
A total of 36 mothers have been included in this study (18 
mothers of children with FBA were considered the patient 

group and 18 mothers of healthy children were considered the 
control group). The patient group was chosen from the mothers 
of children with FBA that admitted to thoracic surgery clinics 
of Niğde Training and Research Hospital and Uşak Training 
and Research Hospital. The control group was chosen from 
the mothers of children with mild symptoms (i.e., consultancy, 
upper respiratory tract infection, and so on) that were admitted 
to Niğde Training and Research Hospital Pediatric Outpatient 
Clinic. The sample consisted of only the mothers of the chil-
dren with FBA and the healthy ones. As FBA is a condition 
that is usually managed under emergency department circum-
stances, the participants were asked to fill out the scales during 
the follow-up appointments. At the follow-up appointment, 
after the child was evaluated, the mother was asked to fill in 
the scales in a suitable room. Moreover, maternal mental health 
status was evaluated via an interview. Due to the possibility of 
a confounding effect, participants with any current psychiatric 
disorders, those receiving medical treatment, and those with 
long-term medical conditions have been excluded from our 
study. The history of any psychiatric disorder was determined 
by self-report. Our findings would have been tainted if we had 
included participants who had any pre-existing psychiatric dis-
orders because a diagnostic interview had not been conducted 
with them. The questionnaires have been completed by the 
researchers. The protocol of this study has received approval 
from the Nide Training and Research Hospital Ethics Committee 
(approval number: 2022/46 and approval date: 28.04.2022), 
and each participant has given their informed consent before 
participating in the study.

Tools
Sociodemographic Data Form: The data form that includes 
questions about age, family characteristics, and clinic charac-
teristics has been used in this study. Using this form, the child’s 
age, type of family, father’s and mother’s age, occupation, edu-
cational level, and family income have been evaluated, and the 
form has been completed by researchers.

Anxiety Sensitivity Index (ASI-3): The ASI-3, developed 
by Taylor et al.11, has been used to evaluate AS. This 18-item 
scale is divided into three six-item subscales (physical, cognitive, 
and social); total ASI-3 scores range from 0 to 54, with higher 
scores indicating higher levels of AS. This scale is a self-report 
scale. The ASI-3 has undergone validation and reliability test-
ing in Turkey12. The total score is obtained by summing the 
scores obtained from all items.

Temperament Evaluation of Memphis, Pisa, Paris, and San 
Diego – Auto questionnaire (TEMPS-A): Akiskal et al.13 have 
developed the TEMPS-A in order to assess affective temperament 
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dimensions. It addresses five temperament dimensions: depres-
sive, cyclothymic, hyperthymic, irritable, and anxious. TEMPS-A 
is a dichotomous scale. Questions can be answered as yes or no. 
The answer “yes” is scored as 1 and “no” as 0. Subscale scores 
and total scores are obtained by summing the scores obtained 
from various questions. Vahip et al. have established the validity 
and reliability of the TEMPS-A for Turkish speakers14.

SPSS has been used to perform statistical analysis on the 
collected data. All the analyses have been conducted with scales, 
total scores, and TEMPS-A subscale scores. Demographic 
variables have been analyzed by using descriptive statistics. 
The Kolmogorov-Smirnov and Shapiro-Wilk tests are used to 
determine the normality of the data. In order to examine the 
differences between the groups, the independent-sample T test 
and Mann-Whitney U test are used, and to examine the differ-
ences between categorical variables, the chi-square test is used. 
The potential predictors of FBA have been identified by using 
logistic regression analysis. A statistically significant two-tailed 
p-value of 0.05 has been considered.

RESULTS
The study sample consisted of 36 children and their moth-
ers, of which 18 were patients (16 boys and 2 girls) and 18 
were healthy controls (18 boys). There has been no significant 
difference between the groups in terms of gender (p=0.146, 
χ2=2.118). There has been no significant difference between 

the groups in terms of mothers’ age (28.83±5.41 years for the 
patient group and 29.11±4.76 years for the control group, 
p<0.871). The median age of patients is 24 months (IQR=72), 
and the median age of controls is 36 months (IQR=30).  
There has been no significant difference between groups in 
terms of age (p=0.141, U=116.000). The demographic data 
are demonstrated in Table 1. According to the test of normality 
results, age and mothers’ irritable, anxious temperament scores 
have not been normally distributed. Moreover, depressive, cyclo-
tomic, hyperthymic temperament and anxiety sensitivity index 
scores are normally distributed. When the two groups are com-
pared in terms of mothers’ temperament dimension and anxiety 
sensitivity, it can be seen that there is no significance between 
the two groups. More detailed statistics are given in Table 2.

The predictors of FBA have been assessed via the logistic 
regression analysis. FBA diagnosis is defined as the dependent 
variable (0=no diagnosis and 1=FBA), and all temperament 
dimensions and anxiety sensitivity are defined as independent 
variables. According to this analysis, mothers’ anxious tem-
perament has been a significant predictor of having epilepsy 
(p=0.05, odds ratio=1.299, 95% confidence interval=1–1.688).  
The results of the logistic regression analysis are shown in Table 3.

DISCUSSION
In this study, we have investigated the association between FBA 
and mothers’ temperament characteristics and anxiety sensitivity. 

Table 1. Demographic and clinical characteristics.

Patient Control Patient Control
U p

Median IQR Median IQR

Age (months) 24 72 36 30 116.000 0.141

n % n % χ2 p

Sex (female/male) 2/16 11.1/88.9 0/28 0/100 2.118 0.146

Table 2. The comparison of mothers’ temperament dimensions and anxiety sensitivity.

Patient Control Statistics
p

Mean SD Mean SD t

Depressive temperament 6.28 4.74 6.22 3.50 -0.40 0.968

Cyclothymic temperament 6.83 4.23 8.78 3.73 1.462 0.153

Hyperthymic temperament 11.44 7.30 10.72 5.41 -0.337 0.738

Anxiety sensitivity index 15 10.31 21.5 12.07 1.737 0.091

Mean rank Sum of rank Mean rank Sum of rank U p

Irritable temperament 20.5 369 16.50 297 126.000 0.249

Anxious temperament 20 360 17 306 135.000 0.391
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As a result, it is determined that there is no significant difference 
between patients and controls in terms of temperament sub-
dimensions and anxiety sensitivity. In logistic regression anal-
ysis, anxious temperament is found as a significant predictor 
of FBA. To the best of our knowledge, this is the first study in 
the literature that examines the association between FBA and 
mothers’ temperament characteristics and anxiety sensitivity.

There are several studies in the literature about FBA and child 
psychopathology. Turgut et al. proposed a potentially elevated 
occurrence of ADHD symptoms among children who were referred 
to emergency services subsequent to the inadvertent ingestion 
of foreign bodies5. Similarly, Çelenk et al. also mentioned that 
ADHD might be associated with the self-insertion of nasal and 
aural foreign bodies and suggested that clinicians should be aware 
of the possibility of ADHD in children, particularly those between 
the ages of 5 and 9 years who present with self-inserted nasal and 
aural foreign bodies15. In a more detailed study, which investigated 
the psychological status of children with foreign body ingestion, 
it has been found that there is a significant increase in SDQ scores 
between the two groups in total score, emotional symptoms, hyper-
activity disorders, conduct problems, and prosocial behaviors6.  
Therefore, by taking these studies into consideration, it can 
be suggested that children with FBA would be separated 
from their peers who have no history of FBA in the psy-
chological dimension. Increased emotional difficulties and 
increased ADHD symptoms could be risk factors for FBA.  
Moreover, this study has investigated maternal risk factors such 
as temperament and anxiety sensitivity. In another recent study 
that investigated the relationship between maternal affective 
temperament and ADHD and comorbidities, the results have 
shown a positive association between maternal anxious and 
irritable temperament and child inattention, hyperactivity-im-
pulsivity, and oppositional defiant disorder (ODD) scores16.  
There are other studies in the literature which support the associ-
ation between maternal anxious temperament and ODD behav-
iors17. In our study, we have also found that maternal anxious 

affective temperament significantly predicts FBA. Considering 
the close relationship between FBA and ADHD, our finding is 
consistent with the literature. Despite the lack of clarity regarding 
the mechanisms underlying the link between maternal anxiety 
or an anxious temperament and oppositional-defiant behaviors, 
it has been suggested that maternal anxiety might have increas-
ing effects on these behaviors by adversely affecting parenting 
techniques18. It is determined that maternal anxious affective 
temperament characteristics of the mother might affect her par-
enting skills and thus create a risk for FBA. Also, it is known 
that the parenting skills are crucial in preventing FBA, so it can 
be said that improving parenting skills through various sources 
increases awareness about FBA19. However, we could not deter-
mine any association in terms of anxiety sensitivity. Our rela-
tively small sample size might have interfered with founding a 
significant association.

This study has certain limitations. First, our sample size 
is relatively small. As FBA is a relatively rare condition and 
most cases are being treated with various different methods 
(e.g., Heimlich maneuver) without thoracic surgery consulta-
tion, we have had difficulty in collecting a larger sample group.  
This limitation could have interfered with our comparisons between 
two study groups. It is a cross-sectional study, so the results might 
lack the ability to infer causality and/or risk. Further prospective 
studies are required to clarify the association between maternal 
affective temperament and FBA. Second, a structured diagnos-
tic evaluation has not been conducted with children, but instead 
self-report measuring tools have been used. This could be considered 
a methodological limitation that might interfere with the results.

As a result, no study has been conducted specifically on chil-
dren with FBA and possible maternal temperament and anxi-
ety sensitivity association, which would be an important factor 
considering the issue. We think that our study is important in 
terms of determining the temperament profile of children with 
FBA. We think that, in such a situation in which preventive 
measures can be life-saving, it is important to identify the risk 

Table 3. Logistic regression analysis about the predictor of foreign body aspiration.

The dependent variable in this analysis is foreign body aspiration diagnosis (0=no diagnosis 1=foreign body aspiration). OR: odds ratio; CI: confidence interval.

Β SE β Wald’s χ2 p OR 95%CI OR

Depressive temperament -0.010 0.149 0.004 0.947 0.990 0.739–1.327

Cyclothymic temperament -0.260 0.145 3.206 0.073 0.771 0.580–1.025

Hyperthymic temperament 0.097 0.080 1.464 0.226 1.102 0.941–1.290

Irritable temperament 0.113 0.129 0.771 0.380 1.120 0.870–1.441

Anxious temperament 0.262 0.134 3.845 0.050 1.299 1–1.688

Anxiety sensitivity index -0.066 0.047 2.035 0.154 .936 0.854–1.025

Constant -0.117 1.686 0.005 0.945 .890
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factors and intervene in those in the risk group. It is thought 
that there is a need for studies investigating maternal affective 
temperament and FBA association with larger sample groups 
in which diagnostic evaluations are also conducted.
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Impact of catheter ablation procedure on optical coherence 
tomography angiography findings in patients with  
ventricular arrhythmia
Bengi Ece Kurtul1* , Alparslan Kurtul2 , Onur Kaypakli2 

INTRODUCTION
Catheter ablation (CA) by radiofrequency is the most effec-
tive treatment modality for ventricular arrhythmias (VAs) as 
premature ventricular contractions or ventricular tachycar-
dia1-4. However, endocardial CA procedures may cause car-
diac complications5,6 as well as cerebral7,8 and ocular9 compli-
cations. Ablation in the left ventricle is associated with a risk 
of thromboembolism10.

Optical coherence tomography angiography (OCTA) is an 
innovative, rapid, and high-resolution method that shows the 
retinal and choroidal perfusion in minimal acquisition time11. 
This noninvasive tool can be valuable to assess cardiovascular 
status having a promising biomarker as retinal vascular density12.

There is a report about OCTA findings before and after 
CA in patients with atrial fibrillation13. However, to the best 
of our knowledge, there is no data regarding the effect of CA 

on optic nerve head and retinal microvasculature in patients 
with VA. Given the fact that OCTA is a noninvasive rela-
tively simple and cost-effective examination, it may provide 
a useful tool for the evaluation of the risk of CA procedure.  
Therefore, in this study, we aimed to compare the OCTA 
parameters of VA patients before and after CA and to have an 
opinion about the safety of radiofrequency CA procedure for 
optic disc and retinal perfusion.

METHODS
This cross-sectional study was approved by the Ethics Committee 
of our institution (approval number: 2022/25) and conducted 
in accordance with all the relevant tenets of the Declaration of 
Helsinki. Patients with VA (including ventricular tachycardia or 
repetitive premature ventricular contractions), before and 24 h 
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SUMMARY
OBJECTIVE: Catheter ablation procedure may cause retinal complications associated with the risk of thromboembolism. We aimed to evaluate 

retina and optic disc microvascularity with optical coherence tomography angiography before and after the catheter ablation process in patients 

with ventricular arrhythmia.

METHODS: A total of 40 eyes of 21 ventricular arrhythmia patients were included in this cross-sectional study. Demographic characteristics and 

ophthalmic examination findings of patients were recorded. optical coherence tomography angiography measurements were evaluated before (group 

1) and after (group 2) catheter ablation. Optical coherence tomography angiography was applied to all eyes with 6×6 mm sections for the macula and 

4.5×4.5 mm sections for the optic nerve head. Foveal retinal thickness, peripapillary retinal nerve fiber layer thickness, vessel density in different 

parts of the retina, and optic disc were analyzed.

RESULTS: The mean age of ventricular arrhythmia patients was 53.48±13.02 years. In all, 13 (61.9%) of the patients were males and 8 (38.1%) 

were females. There was no significant difference between the groups in terms of average, inferior, superior, and temporal retinal nerve fiber layer 

thicknesses, foveal avascular area, flow areas, superficial and deep vessel densities, and optic disc capillary densities of the optic disc. However, when 

compared with group 1, significantly lower values in foveal retinal thickness and higher values in nasal retinal nerve fiber layer thickness were observed 

in group 2 (248.42±20.50 vs. 247.20±20.44, p<0.001 and 94.22±18.43 vs. 96.12±20.18, p=0.044, respectively).

CONCLUSION: Although foveal retinal thickness and nasal retinal nerve fiber layer thickness are affected in patients undergoing catheter ablation 

for ventricular arrhythmia, the stable retinal and optic disc vessel densities can be explained by the administration of effective anticoagulants during 

the procedure.

KEYWORDS: Arrhythmia. Catheter ablation. Angiography. Retina. Optic disc.  Microvasculature.
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after the CA procedure, referred to the ophthalmology outpatient 
clinic from the department of cardiology were included in the 
study. The mapping and CA strategy and periprocedural anticoag-
ulation management were applied as described in the literature7.

Eyes with a refractive error of ≥±2.00 diopters, amblyopia, 
previous ocular surgery, ocular trauma, and other ocular dis-
eases such as uveitis, cataract, or glaucoma, any systemic dis-
ease such as diabetes except regulated hypertension and dyslip-
idemia, and history of anticoagulant drug use were excluded.

All subjects underwent full ophthalmologic examination 
including best-corrected visual acuity, biomicroscopic anterior 
segment, and fundus examination. Intraocular pressure (IOP) 
and central corneal thickness measurements were assessed by a 
noncontact tonometer.

The OCTA images were obtained by a single technician 
using a spectral-domain OCT system with the AngioVue 
OCTA software (Avanti RTVue-XR 100, OptovueInc, 
Fremont, CA). The OCTA image protocol involved two 
scans covering a 6×6 mm area centered on the macula and a 
4.5×4.5 mm area centered on the optic nerve head. Foveal 
retinal thickness (FRT), vessel density in the fovea of superfi-
cial and deep capillary plexus, and 300 μm width around the 
foveal avascular zone (FAZ) were measured. Flow areas of the 
outer retina and choriocapillaris were noted, too. Radial peri-
papillary capillary (RPC) densities (including whole image, 
inside disc, and peripapillary capillary plexus densities) and 
retinal nerve fiber layer (RNFL) thickness were also obtained.  
The exclusion criteria were OCTA scans with a quality level 
of less than 8, artifacts, or decentered. Baseline and 24 h after 
the CA, OCTA measurements of all patients were taken.

Statistical analysis
All analyses were performed using SPSS 21.0 for the Windows 
software. Continuous variables were described using mean 
value±standard deviation. Categorical data were expressed 
as number and percentages. As for inferential statistics, in 
order to compare the OCTA measurements at baseline and 
24 h after the CA procedure, paired-samples T test was used.  
A p-value<0.05 was considered significant.

RESULTS
A total of 40 eyes of 21 VA patients were enrolled. The mean 
age of VA patients was 53.48±13.02 years (range 27–75). 
In all, 13 (61.9%) of the patients were males and 8 (38.1%) 
were females. The baseline characteristics of VA subjects are 
shown in Table 1. There was no significant difference between 
the groups in terms of average, inferior, superior, and temporal 

RNFL thicknesses, foveal avascular area flow areas, superficial 
and deep vessel densities, and optic disc capillary densities of the 
optic disc. However, when compared with group 1, significantly 
lower values in FRT and higher values in nasal RNFL thickness 
were observed in group 2 (248.42±20.50 vs. 247.20±20.44, 
p<0.001 and 94.22±18.43 vs. 96.12±20.18, p=0.044, respec-
tively). The outcomes of retina and optic disc parameters by 
OCTA are shown in Table 2 and Table 3, respectively.

DISCUSSION
This OCTA study demonstrated no significant difference 
between the groups in terms of retinal and optic disc vessel 
densities. However, when compared with group 1, significantly 
lower values in FRT and higher values in nasal RNFL thick-
ness were observed in group 2.

OCTA has increasing use in clinical practice and also 
enables quantitative analysis of blood flow in the retina and 
optic nerve head. The different studies in the literature have 
evaluated changes in OCTA parameters in different cardiovas-
cular problems12,14 and cardiac interventions11,13.

CA is an effective treatment option for VA. One of the most 
devastating complications of this procedure is cerebral throm-
boembolism7. Borišincová et al.7 reported significant asymp-
tomatic brain injury in one-fifth of subjects after ablation of 
ventricular tachycardia. Embolism can also occur in the reti-
nal vasculature as in the cerebral vascular bed. In a study, the 
authors evaluated whether retinal microemboli were visible 
on OCTA following transcatheter aortic valve implantation11.  
They mentioned 28.6% of new capillary dropout lesions in 
OCTA scans after transcatheter aortic valve implantation. 
However, quantitative measurements of macular and peri-
papillary flow remained stable after transcatheter aortic valve 

Table 1. Baseline characteristics of ventricular arrhythmia subjects.

VA: ventricular arrhythmia; SD: standard deviation.

Mean±SD

Number of subjects, n 21

Number of eyes, n 40

Age, years (Mean±SD)
Range

53.48±13.02
(27–75)

Female/male  
(n, %)

8/13
(38.1/61.9)

Intraocular pressure (mmHg) (Mean±SD) 18.78±4.8

Central corneal thickness (μm) (Mean±SD) 543.53±22.4  

Body mass index (kg/m2) (Mean±SD) 23.42±4.8

Hypertension, n 5

Smoking, n 7
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implantation, possibly indicating effective ocular blood flow 
regulation within the range of left ventricular ejection frac-
tion. In concordance with this study, stable results of retinal 
and optic disc vessel densities were also obtained in our study. 

Moreover, we did not observe any capillary dropout lesions 
in OCTA scans. We thought that it can be explained by the 
administration of effective anticoagulants during the procedure.  
A loading dose of unfractionated heparin (10,000 IU) was given.  

Table 2. The outcomes of retina parameters by optical coherence tomography angiography.

OCTA: optical coherence tomography angiography; CA: catheter ablation; FRT: foveal retinal thickness; FAZ: area of 300 μm width around the foveal avascular 
zone; SD: standard deviation. Bold indicates statistically significant p-values.

Before CA
(Group 1)

After CA
(Group 2)

p

FRT (μm)
(Mean±SD)

248.42±20.50 247.20±20.44 <0.001

Superficial vessel density (%)
(Mean±SD)

  Whole image 48.13±5.64 48.98±5.16 0.111

  Fovea 20.77±6.44 20.04±6.85 0.068

  Parafovea 50.65±6.17 50.79±7.95 0.904

  Perifovea 48.61±5.72 49.35±5.43 0.177

Deep vessel density (%)
(Mean±SD)

  Whole image 50.94±7.53 51.45±7.55 0.631

  Fovea 37.67±7.44 36.96±8.49 0.191

  Parafovea 55.19±4.78 55.84±5.06 0.424

  Perifovea 52.13±8.34 52.77±8.33 0.598

FAZ area (mm2)
(Mean±SD)

0.26±0.08 0.28±0.16 0.344

Flow area for outer retina (mm2)
(Mean±SD)

0.70±0.43 0.72±0.51 0.789

Flow area for choriocapillaris (mm2)
(Mean±SD)

2.10±0.78 2.03±0.32 0.225

Table 3. The outcomes of optic disc parameters by optical coherence tomography angiography.

OCTA: optical coherence tomography angiography; CA: catheter ablation; RNFL: retinal nerve fiber layer; RPC: radial peripapillary capillary; SD: standard 
deviation. Bold indicates statistically significant p-values.

Before CA
(Group 1)

After CA
(Group 2)

p

RNFL average thickness (μm)
(Mean±SD)

106.51±17.60 109.12±21.48 0.134

  Inferior quadrant (μm) 138.87±24.95 141.92±30.35 0.266

  Superior quadrant (μm) 127.95±23.22 129.30±24.23 0.131

  Temporal quadrant (μm) 68.05±11.97 69.22±14.67 0.438

  Nasal quadrant (μm) 94.22±18.43 96.12±20.18 0.044

RPC density (%)
(Mean ± SD)

  Whole image 47.80±4.56 48.15±5.22 0.515

  Inside disc 48.45±6.43 48.78±5.89 0.730

  Peripapillary 49.71±5.32 50.17±6.32 0.501
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Then, heparin was administered by intermittent boluses to 
maintain the activated clotting time in the range of 300–350 s7.

On the contrary, IOP alterations of patients during the CA 
process can be responsible for lower values in FRT. However, we 
did not have a chance to follow up IOP of patients during the 
procedure. Additionally, higher values in nasal RNFL thickness 
may be due to transient capillary rarefaction and limitation of 
blood flow through sparse capillary networks.

Our study has some limitations. First, the number of patients 
was relatively small. Second, it would be better if there was a 
control group. Third, the results can be affected by smoking sta-
tus14 and presence of hypertension15 and dyslipidemia16. In this 
study, seven of the patients had a smoking history, and five had 
hypertension and dyslipidemia. As each compared measurement 
result is evaluated on the same patient basis and the hyperten-
sion and dyslipidemia were controlled, we thought that it would 
not affect the results. Finally, we do not have long-term results 
after the CA procedure. This can be the subject of another study.

CONCLUSIONS
Although the FRT and nasal RNFL thickness are affected in 
patients undergoing the CA for VA, the CA procedure appears 
to be safe due to the stable results of retinal and optic disc vessel 
densities. This stability can be explained by the administration of 
effective anticoagulants during the procedure. Larger prospective 
longitudinal OCTA studies are needed to determine the safety of 
radiofrequency CA procedure for optic disc and retinal perfusion.
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The prognostic significance of the heterologous component in 
uterine carcinosarcomas
Behzat Can1 , Volkan Karataşli2 , İlker Çakir3 , Sevil Sayhan4 , Kemal Hansu5* , Oğuzhan Kuru6 

INTRODUCTION
Uterine carcinosarcomas (UCs), which are also known as malig-
nant mixed mesenchymal tumors, are extremely aggressive and 
rare tumors1. Although carcinosarcomas account for only 5% 
of all uterine tumors, they are responsible for 15% of deaths 
due to uterine corpus malignancies2. UCs are biphasic tumors 
with malignant epithelial and sarcomatous components3.  
The sarcomatous component can be homologous (uterine-type 
mesenchymal tissue) or heterologous (non-gynecological mes-
enchymal tissue)3.

UCs are classified as endometrial cancer, and surgical stag-
ing is performed according to the recommendations of the 
International Federation of Gynecology and Obstetrics (FIGO)4. 

The main treatments for UCs are total hysterectomy, bilateral 
salpingo-oophorectomy (BSO), systematic pelvic and paraaor-
tic lymph node dissection (PPLND), omentectomy or omen-
tal biopsy, and resection of the entire gross mass5. Adjuvant 
therapy is indicated for patients in stages IB–IV and is closely 
associated with overall survival (OS)6.

Various clinical features and prognostic factors that affect 
treatment response and determine prognosis have been eval-
uated in previous studies. Cancer stage, epithelial component 
grade, performance status, cancer antigen (CA) 125 level, lym-
phovascular site invasion (LVSI), depth of myometrial invasion, 
lymphadenectomy, lymph node metastasis (LNM), presence of 
residual tumor, and adjuvant therapy have all been associated 
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SUMMARY
OBJECTIVE: Uterine carcinosarcomas are aggressive, rare biphasic tumors with malignant epithelial and malignant sarcomatous components.  

The prognostic significance of the presence of extrauterine sarcoma (heterologous component) is controversial. Therefore, the aim of this study was to 

investigate the effect of heterologous components in uterine carcinosarcomas on disease-free survival, overall survival, and other prognostic factors.

METHODS: Clinical and histopathological data from patients treated for uterine carcinosarcoma in a tertiary cancer center in Turkey between July 

2000 and January 2020 were collected. Independent risk factors affecting overall survival and disease-free survival were analyzed by univariate and 

multivariate Cox regression analyses.

RESULTS: A total of 98 patients were identified. The median follow-up was 21.8 (1.2–233.1) months. In the multivariate analysis, the median overall 

survival and disease-free survival were 23.8 and 20.7 months in those with homologous mesenchymal components and 17.6 and 9.7 months in those 

with heterologous mesenchymal components, respectively. It was found that the presence of heterologous mesenchymal components significantly 

reduced both overall survival and disease-free survival (odds ratio [OR], 2.861; 95% confidence interval [CI] 1.196–6.841; p=0.018 and OR, 3.697; 

95%CI 1.572–8.695; p=0.003, respectively). In addition, both lymphadenectomy and adjuvant radiotherapy were found to significantly increase 

overall survival and disease-free survival. Age was found to increase only disease-free survival.

CONCLUSION: The results obtained in this study showed that the presence of heterologous components in uterine carcinosarcoma is a prognostic 

factor that adversely affects both overall survival and disease-free survival. Lymphadenectomy and adjuvant radiotherapy have beneficial effects on 

both overall survival and disease-free survival.

KEYWORDS: Uterine neoplasm. Cancer of uterus. Carcinosarcoma. Prognosis. Survival.
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with survival6-10. However, the prognostic effect of the heter-
ologous component is controversial2,3,5,11,12.

Therefore, the aim of this study was to investigate the effect 
of the heterologous component on disease-free survival (DFS) 
and OS in UCs and examine other clinical and histopatholog-
ical features that affect prognosis.

METHODS
The records of patients treated for UC in the gynecological 
oncology clinic of a tertiary cancer center between July 2000 
and January 2020 were reviewed. The files of 107 patients 
diagnosed with carcinosarcoma were reviewed. A total of 98 
patients who underwent surgical staging in our clinic, whose 
paraffin blocks were evaluated by pathologists specializing in 
gynecological oncology, and who received adjuvant treatment 
in our hospital were included in the study. Four patients who 
underwent surgery at another center but received adjuvant 
treatment at our clinic were excluded from the study.

Patients’ demographic characteristics, surgical and histo-
pathological characteristics, and clinical results were retrieved 
from hospital records. Age at diagnosis, date of diagnosis, body 
mass index (BMI), CA 125 level, stage, tumor diameter, tumor 
grade, myometrial invasion, LVSI, cervical invasion, whether 
lymphadenectomy was performed, LNM, omental metastasis 
presence, histopathological features, presence of residual dis-
ease, adjuvant treatments, recurrence status, date of last fol-
low-up, date of recurrence, and time of death were recorded.

Staging was carried out according to the FIGO 2009 stag-
ing system. Surgical staging included TAH, BSO, PPLND, 
total omentectomy, or omental biopsy. Optimal cytoreduction 
surgery was indicated for residual tumors of <1 cm, while sub-
optimal surgery was indicated for residual tumors of >1 cm. 
Among the histopathological features, epithelial and mesen-
chymal components were examined separately. The epithelial 
component was initially divided into two groups: endometroid 
and non-endometroid. Endometrioid types were classified his-
tologically into grades 1, 2, and 3. In the non-endometroid 
group, cases were categorized as serous carcinoma, clear cell 
carcinoma, squamous cell carcinoma, undifferentiated carci-
noma, and serous+clear cell carcinoma. The mesenchymal com-
ponent was classified as either homologous or heterologous. 
Homologous-type sarcomas include leiomyosarcoma, endome-
trial stromal sarcoma, and high-grade/undifferentiated sarcoma. 
Heterologous types included rhabdomyosarcoma, chondro-
sarcoma, osteosarcomas, and double or triple comorbidities.

The time from surgery to recurrence was used to calculate 
DFS. The time from surgery to the date of the last follow-up 

or death was used to calculate OS. The time from the date of 
first diagnosis to the date of the last follow-up or death was 
used to calculate the mean follow-up period. The study was 
performed in accordance with the World Medical Association 
Declaration of Helsinki, and ethical approval was obtained 
from the ethics committee of Tepecik Training and Research 
Hospital with decision number 2021/02-25.

Data were analyzed using IBM SPSS V23. Independent risk 
factors affecting OS and DFS were analyzed by univariate Cox 
regression analysis. The Kaplan-Meier test was used to com-
pare the prognostic factors with OS duration. Categorical data 
were expressed as frequency and percentage, while quantita-
tive data were presented as mean, standard deviation, median, 
minimum, and maximum. p<0.05 was considered statistically 
significant in all analyses.

RESULTS
A total of 98 patients were evaluated. The median age of the 
patients was 63 (45–84) years. The median follow-up was 21.8 
(1.2–233.1) months. The median CA 125 level was 21.07 
(2.98–3290). According to the histopathological features of the 
patients, 75 (76.5%) had LVSI. Deep myometrial invasion was 
detected in 69 (70.4%) patients, whereas cervical invasion was 
detected in 39 (39.8%) patients. Lymph node dissection was 
performed in 87 (88.8%) patients, and LNM was detected in 
22 (22.4%) patients. Optimal cytoreductive surgery (residual 
tumor>1 cm) could not be performed in 18 patients (18.4%) 
because of their poor general condition or diffuse nonresect-
able tumor (Table 1).

Independent risk factors affecting OS and DFS were ana-
lyzed by univariate Cox regression analysis. Stage 4, presence 
of LVSI, cervical invasion, increased tumor diameter, increased 
CA 125 level, presence of LNM, lack of optimal cytoreduction 
(residual disease>1 cm), presence of non-endometrioid epithe-
lial component, and lack of radiotherapy significantly reduced 
OS and DFS. While lymphadenectomy was associated with 
OS, it did not significantly affect DFS. The heterologous mes-
enchymal component was found to be associated only with 
DFS. Age, BMI, and adjuvant chemotherapy did not have a 
statistically significant effect on either OS or DFS (Table 2).

When the independent risk factors affecting OS and DFS 
were analyzed by multivariate Cox regression analysis (Table 2), 
median OS and DFS were found to be 23.8 (3.02–31.7) and 
20.7 (3.0–231.7) months in those with a homologous mesen-
chymal component and 17.6 (1.2–233.1) and 9.7 (1.2–233.1) 
months in those with a heterologous mesenchymal component, 
respectively. The heterologous mesenchymal component had a 
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significant effect on both OS and DFS (Figure 1) (odds ratio 
[OR], 2.861; 95% conf﻿idence interval [CI] 1.196–6.841; p=0.018 
and OR, 3.697; 95%CI 1.572–8.695; p=0.003, respectively).

DISCUSSION
Most UC cases have a single epithelial component, a poorly 
differentiated serous carcinoma. However, endometrioid, clear 
cell, mucinous, squamous, and undifferentiated histological 
types can all be observed. Similar to the epithelial component, 
the mesenchymal component often has a single sarcomatous 
component, with the most common homologous component 
being high-grade stromal sarcoma. Rhabdomyosarcoma is the 
most common heterologous component, followed by chon-
drosarcoma, osteosarcoma, and liposarcoma1. A consensus 
has emerged in UC regarding some prognostic factors such as 
stage, lymphadenectomy, residual disease, and adjuvant therapy 
that affect survival6,10,12,13. In this study, which was conducted 
in a tertiary reference center with more than 20 years of expe-
rience in the field of gynecological oncology, we found that 
the presence of a heterologous component in UC shortened 
both OS and DFS compared with the presence of a homolo-
gous component. Multivariate analysis showed that the heter-
ologous mesenchymal component had a significant effect on 
both OS and DFS.

To the best of our knowledge, this is the first study to report 
that the heterologous component negatively affects both OS 
and DFS in all carcinosarcoma stages. Fergusson et al. evaluated 
only stage 1 patients and found that patients with heterologous 
components had worse DFS and 3-year OS11.

In a multicenter retrospective study that accumulated the 
largest data in the United Kingdom, Marsoo et al. evaluated 
1,192 patients14. The patients were divided into four groups. 
The 5-year progression-free survival (PFS) rate was 50.6% for 
low-grade/homologous, 50.6% for low-grade/heterologous, 
45.8% for high-grade/homologous, and 34.0% for high-grade/
heterologous cases. For low-grade carcinoma cases, the presence 
of heterologous components showed worse PFS but did not 
make a statistically significant difference. In high-grade carci-
noma cases, the presence of heterologous components resulted 
in significantly worse outcomes.

Revirosa et al. investigated the pathological prognostic 
factors of 81 stage 1–3 patients, and the multivariate analyses 
revealed no significant results for age, heterologous compo-
nents, or myometrial invasion, except for the disease stage12. 
Temkin et al. evaluated 47 patients and reported that the het-
erologous components did not affect either OS or DFS in stage 
1–2 patients10. This result could be attributed to the inclusion 

Table 1. Demographic and clinical characteristics of patients.

%/Median (Range)

Age (years) 63 (45–4)

BMI 31.6 (20.7–51.4)

Average follow-up time (months) 21.8 (1.2–233.1)

CA 125 21.07 (2.98–3290)

Tumor diameter (cm) 6 (1–30)

Stage

  Stage 1 43.9

  Stage 2 14.3

  Stage 3 19.4

  Stage 4 12.4

Lymphadenectomy

  Yes 88.8

  No 11.2

Lymph node metastasis

  Yes 22.4

  No 66.3

Residual disease (cm)

  >1 18.4

  <1 81.6

Epithelial component

  Endometrioid type 45.9

    Grade 1 2.0

    Grade 2 23.5

    Grade 3 20.4

  Non-endometrioid 54.1

    Serous carcinoma 44.9

    Squamous cell carcinoma 4.1

    Undifferentiated carcinoma 3.1

    Clear cell carcinoma 1.0

    Serous + clear cell carcinoma 1.0

Mesenchymal component

  Homologous 74.5

    Endometrial stromal sarcoma 4.1

    Leiomyosarcoma 14.3

    High-grade/differentiated sarcoma 56.1

  Heterologous 25.5

    Rhabdomyosarcoma 13.3

    Chondrosarcoma 8.2

    Osteosarcoma 1.0

    Rhabdomyosarcoma/
chondrosarcoma /osteosarcoma

2.1

    Rhabdomyosarcoma/
chondrosarcoma

1.0

BMI (kg/m2): body mass index; CA 125 (IU/mL): cancer antigen 125.
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of early-stage patients in the study and the presence of heter-
ologous components increasing disease progression and stage, 
resulting in detection at a lower rate in the early stages.

As supported by many studies in the literature, we also 
found that lymphadenectomy had a positive effect on OS in 
this study1,10,13,15. Although some studies claim that the num-
ber of lymph nodes resected is also effective, others claim 

that lymphadenectomy is strongly associated with OS13,15.  
However, in a similar study conducted by Ross et al., it was 
reported that pelvic lymph node dissection did not contribute 
to PFS but only increased OS, while paraaortic lymph node 
dissection had no effect on OS and PFS16. In contrast, the 
authors reported that the presence of LNM affected survival. 
In this study, the presence of LNM had a negative effect on 
both OS and DFS.

In UCs, adjuvant treatment is generally performed with 
radiotherapy, chemotherapy, or a combination of both17,18.  
In this study, multivariate analysis revealed that radiotherapy 
significantly improved OS and DFS. However, contrary to the 
literature, it was found that chemotherapy had no effect on 
survival17,18. This could be attributed to the fact that carcino-
sarcomas are already aggressive cancers and the vast majority 
of patients have received chemotherapy. However, 62.2% of 
our patients had received radiotherapy as adjuvant treatment.

The median age of UC onset is 62–67 years19. The median 
age of onset in the present study was consistent with the liter-
ature. In the multivariate analysis, age had no effect on OS and 
decreased DFS. Chen et al. evaluated 81 patients and reported 
that advanced age was a significantly worse prognostic factor 
in terms of both OS and PFS20. There are also studies in the 

Table 2. Cox regression analysis results.

 
Overall survival Disease-free survival

OR (95%CI) p OR (95%CI) p

Univariate

Age 1.016 (0.981–1.052) 0.375 1.018 (0.983–1.054) 0.321

BMI 1.022 (0.968–1,090) 0.422 1.016 (0.964–1.071) 0.547

Stage (reference: Stage 1)

  Stage 2 0.776 (0.288–2.093) 0.617 0.755 (0.280–2.034) 0.578

  Stage 3 0.977 (0.406–2.352) 0.959 1.054 (0.437–2.538) 0.907

  Stage 4 3.242 (1.660–6.332) 0.001 3.917 (1.994–7.696) <0.001

Tumor diameter 1.048 (1.003–1.095) 0.034 1.051 (1.006–1.098) 0.025

CA 125 1.001 (1–1.001) 0.048 1.001 (1–1.002) 0.001

Lymphadenectomy 0.249 (0.073–0.852) 0.027 0.425 (0.129–1.402) 0.160

Lymph node metastasis 2.372 (1.325–4.244) 0.004 2.598 (1.45–4.655) 0.001

Residual disease 2.029 (1.088–3.784) 0.026 2.076 (1.111–3.88) 0.022

Mesenchymal component (heterologous) 1.820 (0.996–3.328) 0.052 1.995 (1.093–3.644) 0.025

Epithelial component (non-endometrioid) 2.394 (1.32–4.344) 0.004 2.608 (1.432–4.749) 0.002

Multivariate

Age 1.037 (0.993–1.082) 0.099 1.053 (1.011–1.097) 0.014

Lymphadenectomy 0.081 (0.021–0.314) <0.001 0.094 (0.024–0.361) 0.001

Mesenchymal component (heterologous) 2.861 (1.196–6.841) 0.018 3.697 (1.572–8.695) 0.003

OR: odds ratio; CI: confidence interval; BMI (kg/m2): body mass index; CA 125 (IU/mL): cancer antigen 125. Statistically significant values are indicated in bold

Figure 1. Overall survival graphics according to the type of mesenchymal 
component.
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literature stating that age has no prognostic value in carcinosar-
comas11-13. Worse DFS in advanced age could be attributed to 
the better response to adjuvant treatment in younger patients.

In uterine carcinomas, as in high-grade endometrial can-
cers, cancer stage, CA 125 elevation, LVSI positivity, presence 
of cervical invasion, presence of large tumor, presence of omen-
tal metastasis, and presence of residual tumor after surgery are 
associated with poor prognosis1,3,5,6,16,19,21. Consistent with the 
literature, it was also found in this study that these prognostic 
factors affected survival.

This study has several limitations. The study was designed 
retrospectively and conducted in a single center. In addition, 
although we were able to analyze the tumoral components of 
the patients effectively, we were unable to obtain clearer results 
because we could not detect how much of the tumor was cov-
ered by sarcoma or epithelial types in all patients. There is a 
need for further studies with a larger patient group and more 
detailed histopathological analysis that can specify the percent-
age of the tumor’s heterologous component.

In conclusion, the results obtained in this study show that 
the coexistence of extrauterine sarcoma types with uterine 
tumors reduces life expectancy. It is difficult to conduct pro-
spective studies because of the aggressive progression and short 

survival of carcinosarcomas. However, the results of this study 
are valuable because of the sufficient number of patients in a 
single tertiary center and the expert pathologists involved in 
the study. According to the findings of our study, a more deci-
sive application of radiotherapy and chemotherapy combina-
tions may improve survival and life expectancy in cases with a 
heterologous component.
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INTRODUCTION
Most scientific papers in the world literature are written in 
English1 by non-native English speakers2. Non-native English-
speaking scientists face many difficulties in writing clearly, suc-
cinctly, and without grammatical errors3,4. Nevertheless, despite 
the use of word processors and spell checkers, the final text still 
does not compare favorably with those created by native English 
speakers, thus contributing to the lower chances of acceptance 
of these papers in prestigious scientific journals5,6.

Artificial intelligence (AI) involves the development of algo-
rithms and computer programs that can learn from and make 
predictions or decisions based on real-world data, mimicking 
human intelligence. Furthermore, AI systems can be trained 
to recognize data patterns, make predictions, and learn from 
experience. AI can thus perform tasks that typically require 
human-like reasoning and decision-making.

Natural language processing is a type of AI that enables 
machines to understand, interpret, and generate human lan-
guage in a manner that is natural to humans7,8. For example, 

ChatGPT (Generative Pre-Trained Transformer) is a language 
model developed by OpenAI that was designed to generate nat-
ural language responses to text prompts. In addition, ChatGPT’s 
underlying AI system is pre-trained on vast amounts of text 
data from the Internet that enables it to learn the patterns and 
structures of languages. Therefore, it learns how to generate 
coherent and contextually appropriate responses to a wide 
range of text prompts.

With all these capabilities, the AI programs can assist 
scientists in the search for pertinent scientific papers on 
the Internet, summarize them, and help with the writing 
of abstracts, titles, and parts of the introduction, methods, 
results, and discussion. In addition, the AI programs can cor-
rect mistakes and improve the writing style of previously writ-
ten texts, both of which are particularly helpful to non-native 
English-speaking scientists9-12.

In this paper, we will briefly describe how AI-based programs 
can help with the preparation of research papers, especially 
considering how they can help improve scientific writing skills.
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SUMMARY
OBJECTIVE: Scientific writing in English is a daunting task for non-native English speakers. The challenges of writing in a foreign language are evident 

in the scientific literature where texts by non-native English-speaking scientists tend to be less clear and succinct, contain grammatical errors, and 

are often rejected by prestigious journals.

METHODS: We conducted a non-systematic review of the most recent literature using the terms “Artificial Intelligence,” “Scientific Writing,” and 

“Non-English Speaking” to create a narrative review.

RESULTS: Artificial intelligence can be a solution to improve scientific writing, especially for non-native English-speaking scientists. Artificial intelligence 

can assist in the search for pertinent scientific papers, generate summaries, and help with the writing of different sections of the manuscript, including 

the abstract, introduction, methods, results, and discussion. Artificial intelligence-based programs can correct grammatical errors and improve 

writing style, both of which are particularly helpful for non-native English speakers. Two artificial intelligence programs that can help with the search 

for pertinent scientific papers on the internet are Elicit and ResearchRabbit. Scispace Copilot can be used to summarize the retrieved reference. 

The artificial intelligence software programs such as Grammarly and Paperpal can correct grammatical and spelling errors, while ChatGPT can also 

restructure sentences and paragraphs, reword text, and suggest appropriate words and phrases.

CONCLUSION: Overall, artificial intelligence can be an effective tool to improve the clarity, style, and coherence of scientific writing, helping non-

native English-speaking scientists to communicate their research more effectively.

KEYWORDS: Artificial intelligence. Language. Writing, medical. Internet.
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METHODS
Due to the very recent widespread access to AI-based programs 
such as ChatGPT, there was no enough evidence in the medi-
cal literature to pursue with a systematic review. We therefore 
elected to conduct a non-systematic review of the most recent 
literature using the terms “Artificial Intelligence,” “Scientific 
Writing,” and “Non-English Speaking” to create a narrative 
review using Google Scholar, Google, and AI-powered ref-
erence retrieval programs such as Elicit (www.elicit.org) and 
ResearchRabbit (https://www.researchrabbit.ai/).

RESULTS

Artificial intelligence programs supporting 
scientific writing
Drafting a research manuscript entails several steps to be 
taken after the scientist has all the experimental or clinical 
trial results already tabulated, analyzed, and displayed in tables 
and/or figures. It is also important to conduct a recent and 
thorough review of the literature and have all the references 
that will be used in the paper stored in the citation software 
for future use. Most of the experts then suggest writing the 
results, followed by methodology sections13,14. These sections 
are the easiest ones to write as they are readily available to the 
researcher when he or she becomes ready to start drafting the 
paper. Therefore, these sections, which represent the essence of 
the paper, are not going to benefit as much from AI text-gen-
erating capabilities, but they still can be much improved by 
AI-powered grammar and spelling correctors. Then comes 
the discussion section and finally the introduction, abstract, 

and title13,14. These parts of a paper can be drafted with AI 
help, once the AI-powered program is fed with the methods 
and results previously written. Several authors have already 
outlined which are the parts that every one of the sections 
should have and what type of content they should include 
for a paper to convey all the scientific information properly 
and clearly as it is expected to report15-18.

Artificial intelligence and bibliographic 
reference
Before even starting to write a paper, it is necessary to assem-
ble all the pertinent references already published in the lit-
erature to learn about the field and at the same time to find 
still unanswered questions that can be the subject of future 
research. AI is particularly useful for this purpose, as it can 
find references related to a specific article from its content, 
authors, or citations and quickly build a new list of refer-
ences that would otherwise be much more difficult to collect. 
Two AI programs can be helpful for this purpose, namely, 
ResearchRabbit (https://www.researchrabbit.ai/) (Figure 1) 
and Elicit (www.elicit.org). Both programs will suggest ref-
erences many times not yet known by the scientist because 
they can go “beyond the horizon” by a self-learning approach 
based on several retrieved papers using their contents, key-
words, and citations19 to retrieve other papers.

AI can also help summarizing selected references by 
using both Elicit and Scispace Copilot (https://typeset.io/). 
Scispace Copilot is an AI chrome extension that can also 
explain highlighted parts of a paper and the statistical results 
obtained and allows the scientist to ask his own questions 
regarding the text.

Figure 1. Reference searching with ResearchRabbit.

http://www.elicit.org
https://www.researchrabbit.ai/
https://www.researchrabbit.ai/
http://www.elicit.org
https://typeset.io/
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All the selected papers should then be stored in a reference 
management system (RMS). Although RMSs do not normally 
use AI, they are powerful tools to help in scientific writing. 
Examples of RMSs are Zotero (www.zotero.org) and Mendeley 
(www.mendeley.com), both of which are free and compatible 
with the most widely used word processors such as Microsoft 
Word. Zotero can also be used with Google Docs. Zotero and 
Mendeley allow the scientist to store his or her notes on each 
of the stored papers that could be useful later when writing the 
paper. Both these RMSs can import articles found with Elicit 
and ResearchRabbit. Many other RMSs such as Endnote and 
Paperpile, which are widely used by scientists, are not free. 
With the help of the RMS software, we can insert citations in 
the text as we are writing it and at the end of the paper pro-
duce a bibliography including all references that were cited in 
the text in a specific format such as Vancouver. Moreover, if 
editing changes are made later in the paper, these RMSs can 
automatically change the order of the references in the text 
and the bibliography.

Artificial intelligence and correction and 
improvement of english texts
Several software programs also use AI that can correct grammatical 
and spelling errors as well as improve the text with suggestions 
such as Grammarly (app.grammarly.com) and Paperpal (www.
paperpal.com). Despite suggesting useful changes in the text, 
these programs, however, do not change the main structure of 
the article or generate new text. The AI tools such as ChatGPT, 
however, can correct spelling, punctuation, and grammatical 
errors; in addition, it can also summarize the text, paraphrase 
it, and even create a section of a paper based on another, for 
example, creating an abstract or an introduction based on the 
results of the paper. Most interesting to us is the possibility of 

a non-native English speaker loading his text into ChatGPT 
and asking the AI program to improve it so that it will not be 
perceived anymore as a paper written by a foreigner. ChatGPT 
can also write code to analyze data present in a Microsoft Excel 
spreadsheet or in a statistical program such as R and advise on 
what statistical tests to use to analyze data and help explain 
the obtained results.

ChatGPT works with prompts and knowing some of them 
as related to scientific writing may be especially useful to maxi-
mize its output toward a desired goal. For instance, before load-
ing the text of a paper or a section of it to ChatGPT within 
quotation marks, we can ask the AI program to proceed with 
several tasks through prompts that we type in the chatbot win-
dow. For example, we can ask ChatGPT to summarize the fol-
lowing paper “paste the text of the paper here.” Likewise, we 
can ask it to Create an introduction; Create a title; Create 250 
words abstract; Reduce an abstract; Create a title for an abstract 
(Figure 2); Create a discussion; and so on.

ChatGPT is a very promising resource and will certainly 
improve with all the technological improvements that can be 
foreseen in the next few years. Nevertheless, we can already 
point out some of the advantages and potential disadvantages 
that it can bring to scientific writing (Table 1).

Ethical considerations
AI can help the scientist in these steps differently. In fact, at 
present, AI can be an accessory, a facilitator, but should never 
be expected to write any of the sections of a scientific paper as 
an author would. As amazing as it can be that AI-generated 
output can be rapidly produced, grammatically correct, and 
sometimes even insightful in terms of its content, several errors 
can occur that limit the usefulness of AI-generated texts with-
out due correction and editing10.

Figure 2. Using ChatGPT for creating a title for an abstract.

http://www.zotero.org
http://www.mendeley.com
http://app.grammarly.com
http://www.paperpal.com
http://www.paperpal.com


4

Rev Assoc Med Bras. 2023;69(9):e20230560

The use of artificial intelligence to improve the scientific writing

Table 1. Benefits and disadvantages of the artificial intelligence software programs in scientific writing.

Benefits Disadvantages

AI-based programs can help break mental logjams when writing by 
suggesting a first draft of a text. These programs can also enhance 
readability by breaking up a difficult topic into smaller pieces.

Incapable of understanding added information, generating novel 
insights and deep analysis which would limit the discussion within a 
scientific paper. 
AI tools are more adequate for regurgitating conventional wisdom 
than for identifying or generating unique outcomes.

Programs such as Elicit or ResearchRabbit can identify references for a 
specific topic that might be missed by conventional literature searches.

Superficial, and over-reliance on the output could decrease scientific 
creativity by reducing the impact of papers in generating real 
contributions to a specific knowledge field.

Be used effectively to improve your manuscript’s title, abstract, and 
conclusion and tailor it to match the journal parameters and better 
match its scope or readership.

AI might be worse at assessing whether a unique outcome is spurious 
or ground-breaking. Therefore, reliance upon AI for this purpose will 
reduce the frequency of future disruptive scientific breakthrough.

Help a writer be more thorough when covering a topic by reminding 
them of aspects they had not considered and by providing knowledge in 
areas not yet familiar to the author in an easy and understandable way.

AI-based programs may harm the development of writing skills by 
young researchers and facilitate plagiarism.

Facilitating composition by non-native English speakers and 
decreasing inequalities existing with native-speaking researchers. The 
language resources of AI will certainly be included soon directly in 
other interfaces, such as Microsoft Office 365.

Develop code for Python and other programs such as R and Excel. This 
code-generating ability can help in the analysis of statistical data and in 
creating figures to represent experimental results.

ChatGPT cannot be considered a coauthor in a scientific 
paper. Authorship requires contributions to the conception, 
design, analysis, interpretation, and writing and approval of 
a definitive version of the manuscript. Furthermore, author-
ship also requires that authors take public responsibility for the 
content of the paper20. As ChatGPT cannot be responsible for 
what it writes, the responsibility regarding the content of a sci-
entific paper rests completely upon all the human coauthors 
who must check and edit all the generated content.

Nevertheless, it is the authors’ opinion that the editorial 
help provided by the AI-powered software programs such as 
ChatGPT can be of use to improve their writing. Authors 
need, however, to properly disclose at the end of the paper 
in which of the article’s sections the AI-powered software 
programs were used and for what reasons. In addition, it is 
important to state that AI-generated output was duly checked 
by the authors. Acknowledgment regarding the responsibil-
ity for all the paper content needs to be explicitly recognized 
by all the authors as well. We believe that, if all these pre-
cautions are taken, AI can be safely and productively used by 
non-native English-speaking researchers to improve their sci-
entific writing21,22. At the end of this paper, we added a para-
graph based on a model suggested by Elsevier Company21 to 
acknowledge the use of AI in this article that may be used by 
other researchers as well.

Another ethical concern with AI-generated texts is the 
potential for plagiarism22. Plagiarism detectors exist23 to help in 

identifying texts or parts of texts that were copied from other 
sources. Unfortunately, however, automatic rephrasing of para-
graphs can potentially elude plagiarism detection24. A potential 
problem with this technology that can circumvent plagiarism 
detection is the proliferation of papers with few real contribu-
tions to add to the overall knowledge that may further con-
tribute to the relative decrease in scientific breakthroughs we 
are currently observing25.

CONCLUSION
Writing scientific articles in English is a challenging task for 
non-native speakers. However, with the help of the AI tools, 
non-native English speakers can improve the clarity, style, 
and coherence of their writing. The AI-based programs can 
assist with various aspects of the scientific writing process, 
including searching for relevant papers, generating sum-
maries, correcting grammatical errors, improving writing 
style, and creating bibliographies. Elicit, ResearchRabbit, 
Scispace Copilot, Zotero, Mendeley, Grammarly, Paperpal, 
and ChatGPT are some of the AI tools that can be particu-
larly helpful for non-native English-speaking scientists. Using 
the AI-powered software programs can not only enhance the 
quality of scientific writing but also help researchers produce 
papers with higher chances of publication in major scientific 
journals and thus help effectively communicate their research 
to a wider audience.
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Artificial intelligence disclosure
During the preparation of this work, the authors used 
CHATGPT to generate a draft of the abstract and conclusion 
sections. After using this tool/service, the authors reviewed 
and edited the content as needed and take full responsibility 
for the content of the publication.
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Role of increased plasminogen activator inhibitor-1 and vitronectin 
in gestational diabetes mellitus
Levent Ozgen1 , Gulten Ozgen2* , Burcu Dincgez2 , Feyza Bayram2 

INTRODUCTION
Gestational diabetes mellitus (GDM), the incidence of which 
varies from 2 to 10%, can be defined as glucose intolerance with 
onset or first recognition in pregnancy1. Beta-cell dysfunction 
in pancreatic tissue, insulin resistance, low-grade inflammation, 
and endothelial dysfunction are the main pathophysiological 
mechanisms in GDM2,3. As GDM is tightly associated with 
short- and long-term perinatal mortality and morbidity such 
as cardiovascular diseases, type 2 diabetes mellitus, birth com-
plications, cesarean delivery, and endocrine disorders of neo-
nate, new biomarkers elucidating the etiology of GDM have 
been suggested in the literature4,5.

Vitronectin (Vn), which is encoded by the Vn gene, is a 
75-kDa cellular adhesion glycoprotein with its N-terminal 
somatomedin-B domain, central hemopexin-like domain, 
and C-terminal domain6-8. It has been found in many tissues 

including plasma, extracellular matrix, platelets, liver, blood 
vessels, embryonic lungs, renal basal membrane, muscles, 
and human skin9. Vn plays crucial roles in many processes 
such as regulation of coagulation cascade, oncogenic forma-
tion, fibrinolysis, inflammation, wound healing, fibrosis, and 
insulin signaling10,11. It interacts with integrins and urokinase 
plasminogen activators and leads to neutrophil adhesion and 
migration12. Somatomedin B domain of Vn stabilizes plas-
minogen activator inhibitor-1 (PAI-1) which plays a primary 
role in the inhibition of plasminogen activators and the in 
vivo conversion of plasminogen to plasmin13. In the litera-
ture, high PAI-1 levels have been demonstrated to predict 
the risk of type 2 diabetes, and deficiency in PAI-1 has a pro-
tective role against insulin resistance14. Recent studies have 
suggested that GDM triggers the expression and release of 
PAI-1, which is associated with GDM severity due to insulin 
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SUMMARY
OBJECTIVE: The aim of this study was to analyze the second-trimester levels of vitronectin and plasminogen activator inhibitor-1 in gestational 

diabetes mellitus.

METHODS: This study was conducted between September 2020 and December 2020 at the University of Health Sciences, Bursa Yuksek Ihtisas 

Research and Training Hospital, Department of Obstetrics and Gynecology. A total of 30 pregnant women with gestational diabetes mellitus and 60 

healthy controls between 24 and 27/6 weeks of gestation were included. The inclusion criteria were as follows: being between 18 and 45 years old 

and 24–27/6 gestational weeks, having singleton pregnancy, diagnosed with gestational diabetes mellitus by using a two-step challenge test. The 

exclusion criteria of this study were as follows: chronic inflammatory or infectious disease, fasting blood glucose>126 mg/dL, intolerance to glucose 

tolerance testing, abnormal liver or kidney function tests, as well as pregnancy with pre-gestational diabetes history of adverse perinatal outcomes. 

Serum  vitronectin and  plasminogen activator inhibitor-1 levels were measured using the enzyme-linked immunosorbent assay method.

RESULTS: Vitronectin and plasminogen activator inhibitor-1 levels were higher in the gestational diabetes mellitus group compared with controls 

[91.85 (23.08) vs. 80.10 (39.18) ng/mL, for vitronectin and 6.50 (1.05) vs. 4.35(1.0) ng/mL, for plasminogen activator inhibitor-1 (for both p<0.001)]. 

vitronectin >84.7 ng/mL was found to predict gestational diabetes mellitus with a sensitivity of 70% and specificity of 63.3%. Moreover, vitronectin 

had a significant positive correlation with fasting blood glucose (r=0.476, p<0.001), postprandial blood glucose (r=0.489, p<0.001), HbA1c (r=0.713, 

p<0.001), and plasminogen activator inhibitor-1 (r=0.586, p<0.001).

CONCLUSION: This study revealed that second-trimester vitronectin and plasminogen activator inhibitor-1 are increased in gestational diabetes 

mellitus and vitronectin could be a candidate for the prediction of gestational diabetes mellitus.
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resistance development and exaggerated proinflammatory and 
inflammatory cytokines. High PAI-1 levels in GDM may 
cause hypofibrinolysis and thrombotic complications15-17.

As insulin resistance and inflammation are the main etiolog-
ical mechanisms for GDM, we hypothesized that Vn and PAI-1 
are increased in cases with GDM. There is no study evaluating 
the levels of these markers together for GDM in the second tri-
mester. In this study, we first aimed to analyze second-trimester 
Vn and PAI-1 levels together in pregnant women.

METHODS
This observational case-control study was conducted between 
September 2020 and December 2020 at the University of Health 
Sciences, Bursa Yuksek Ihtisas Research and Training Hospital, 
Department of Obstetrics and Gynecology. This study was approved 
by the local ethics committee (2011-KAEK-25 2020/09-13), and 
written informed consent was obtained from all study participants.

Study population
A power analysis was performed, and the analysis revealed that 
the minimum patient number was 30 for each group with 80% 
power to detect a 30% difference in cases with a value of 0.05. 

In this prospective case-control study, a total of 30 pregnant 
women with a diagnosis of GDM and 60 pregnant women 
without GDM were included in the study. GDM was diag-
nosed if the patient had a glucose level of >200 mg/dL at 50 g 
oral glucose challenge test or 95 mg/dL for fasting, 180 mg/dL 
at the first hour, 155 mg/dL at the second hour, and 140 mg/
dL at the third hour in 100 g testing for patients who have 50 
g challenge test value of 140–200 mg/dL. The control group 
was composed of pregnant women who had normal 50 g oral 
glucose testing. The inclusion criteria were as follows: being 
between 18 and 45 years old and 24–27/6 gestational week, 
having singleton pregnancy, diagnosed with GDM by using 
a two-step challenge test. The exclusion criteria of this study 
were as follows: chronic inflammatory or infectious disease, 
fasting blood glucose>126 mg/dL, intolerance to glucose tol-
erance testing, abnormal liver or kidney function tests, as well 
as pregnancy with pre-gestational diabetes history of adverse 
perinatal outcomes (Figure 1). The sociodemographic and 
obstetric features and laboratory characteristics were recorded.

Definition of gestational diabetes mellitus
In our clinic, we routinely screen pregnant women for GDM 
between 24 and 28 gestational weeks by a two-step protocol that 

Figure 1. Flowchart showing selection of gestational diabetes mellitus and non-gestational diabetes mellitus cohorts.
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NICU: neonatal intensive care unit; RDS: respiratory distress syndrome. aIndependent-samples t-test; bMann-Whitney U test; cChi-square test; dFisher’s 
exact test. Statistically significant value is indicated in bold.

Variables
GDM group

(n=30)
Control group

(n=60)
p

Age (years) 30.46 (5.37) 28.45 (5.62) 0.107a

Gravida (n) 2 (1.25) 2 (2) 0.291b

Parity (n) 1 (1.25) 1 (2) 0.993b

Body mass index (kg/m²) 26.97 (1.87) 26.39 (1.96) 0.107a

Cesarean section (n, %) 14 (46.7%) 20 (33.3%) 0.219c

Gestational age at delivery (weeks) 37 (1.47) 38.18 (1.44) <0.003a

Birth weight (g) 3,200 (2,150–4,560) 3,165 (2,060–4,350) 0.840b

Polyhydramnios (n,%) 4 (13.3%) 5 (8.3%) 0.474c

Macrosomia (n, %) 4 (13.3%) 5 (8.3%) 0.474c

Apgar score first min 7 (1) 8 (2) 0.430b

Apgar score fifth min 9 (1) 9 (1) 0.682b

Apgar first min <7 4 (13.3%) 6 (10%) 0.726d

Apgar fifth min<7 2 (6.7%) 2 (3.3%) 0.598d

NICU admission (n, %) 15 (30%) 9 (15%) 0.058c

Neonatal sepsis (n, %) 3 (10%) 5 (8.3%) 1.000d

RDS (n, %) 8 (16%) 4 (6.7%) 0.183c

Adverse perinatal outcome (n, %) 10 (33.3%) 12 (20%) 0.165c

Table 1. Clinical characteristics and perinatal outcomes of the gestational diabetes mellitus and control groups.

was suggested by the 2018 American College of Obstetricians 
and Gynaecologists Guidelines18. In a two-step protocol, 50 g 
oral glucose tolerance test was used in the first step followed by 
a 100 g oral glucose tolerance test if blood glucose levels were 
above 140 mg/dL at 1 h in 50 g testing. GDM was diagnosed 
if two abnormal glucose levels were detected according to the 
Carpenter and Coustan criteria in 100 g tolerance testing. The 
diagnostic glucose levels were 95 mg/dL for fasting,180 mg/dL 
at the first hour, 155 mg/dL at the second hour, and 140 mg/
dL at the third hour in 100 g testing. Consequently, pregnant 
women who had normal 50 g oral glucose testing were assigned 
to the control group, whereas pregnant women diagnosed with 
GDM by a two-step protocol were assigned to the GDM group.

Vitronectin and plasminogen activator 
inhibitor-1 measurement
Patients serum samples were obtained from the antecubital 
vein after 12 h of fasting and the sera were stored for Vn and 
PAI-1 measurement at -80°C after centrifuged at 3,500 rpm 
for 10 min to be analyzed after the patient was examined for 
GDM. Serum Vn and PAI-1 levels were measured using a 
commercially available kit, namely, Human Vn and PAI-1 
kit, with the enzyme-linked immunosorbent assay method.

Statistical analysis
Statistical analyses were performed on the SPSS software. 
Shapiro-Wilk’s test was used to determine whether the obtained 
data were normally distributed or not. Variables were defined 
as mean±standard deviation for normally distributed quantita-
tive variables and median (IQR) for non-normally distributed 
quantitative variables. Student’s t-test and Mann-Whitney U 
tests were used for two-group analysis. Categorical variables were 
compared with chi-square or Fisher’s exact test. The correlation 
between Vn and clinical variables was evaluated by perform-
ing Spearman correlation analysis. The predictive value of Vn 
for GDM patients was determined by receiver operating curve 
analysis. A p-value<0.05 was considered statistically significant.

RESULTS
The sociodemographic features and the perinatal outcomes of 
the GDM (n=30) and control group (n=60) are demonstrated 
in Table 1. Gestational age at delivery was significantly lower in 
the GDM group compared with the control group [37 (1.47) 
vs. 38.18 (1.44) weeks, p<0.003]. The laboratory character-
istics of the GDM and control groups are shown in Table 2.  
Fasting glucose postprandial glucose, HbA1c, C-reactive protein 
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levels, and platelet levels were significantly higher in the GDM 
group (p<0.05). Furthermore, median Vn and PAI-1 levels were 
higher in the GDM group compared with the control group 
[91.85 (23.08) vs. 80.10 (39.18) ng/mL, for Vn and 6.50 (1.05) 
vs. 4.35 (1.0) ng/mL, for PAI-1 (for both of them p<0.001)]. 
The predictive value of Vn for GDM patients was determined 
by receiver operating curve analysis. Vn was found to predict 
GDM with a cutoff value >84.7 ng/mL with a sensitivity of 
70% and specificity of 63.3%. The area under the curve was 
0.647 and the 95% confidence interval was 0.550 and 0.736 
with a p-value of 0.005. The receiver operating curve for the pre-
dictive value of Vn to diagnose GDM is presented in Figure 2.

Another finding of the study was the correlation of Vn with 
clinical parameters. Vn had a significant positive correlation 
with fasting blood glucose (r=0.476, p<0.001), postprandial 
blood glucose (r=0.489, p<0.001), HbA1c (r=0.713, p<0.001), 
CRP (r=0.245, p<0.001), and PAI-1 (r=0.586, p<0.001).

DISCUSSION
This study evaluated the role of Vn and PAI-1 in the second 
trimester of gestation in GDM. The main findings of the study 
demonstrated that both Vn and PAI-1 levels were increased 
in GDM. Vn was found to predict GDM with a cutoff value 
of >84.7 ng/mL with a sensitivity of 70% and specificity of 
63.3%. Moreover, Vn levels were correlated with fasting blood 
glucose, postprandial glucose level, HbA1c, CRP, and PAI-1.

Gestational diabetes is a metabolic disorder that increases 
women’s risk and likelihood of developing type 2 diabetes and 
cardiovascular disease following life. Inflammatory and met-
abolic changes that occur in normal pregnancy altered and 
exaggerated secondary to the excessive systemic inflammatory 
process in GDM initiated by diffuse endothelial dysfunction19.  
There are several factors regulating PAI-1 expression in GDM, 

Figure 2. Receiver operating curve for the predictive value of vitronectin 
to diagnose gestational diabetes mellitus.

Table 2. Laboratory characteristics of the gestational diabetes mellitus and control groups.

ALT: alanine aminotransferase; AST: aspartate aminotransferase; Vn: vitronectin; PAI-1: plasmınogen activator inhibitor-1. aIndependent samples t-test; bMann-
Whitney U test. Statistically significant values are indicated in bold.

Variables
GDM group

(n=30)
Control group

(n=60)
p

Fasting glucose (mg/dL) 87 (15) 75 (13) <0.001b

Postprandial glucose (mg/dL) 165.5 (45.75) 112 (26) <0.001b

HbA1c (%) 6.1 (1.13) 5.5 (0.97) <0.001b

C-reactive protein (mg/L) 3.3 (1.43) 2.4 (1.28) <0.001b

Urea (mg/dL) 26.14 (7.39) 25.73 (7.29) 0.773a

Creatinine (mg/dL) 0.71 (0.2) 0.6 (0.2) 0.077b

AST (IU/L) 18 (14.25) 17 (5.75) 0.406b

ALT (IU/L) 16 (8.25) 13 (6) 0.151b

Hemoglobin (g/dL) 10.99 (1.46) 10.82 (1.17) 0.468a

Hematocrit (%) 32.89 (4.47) 32.43 (2.88) 0.521a

Platelet count (103/L) 238 (51.25) 209 (51.75) 0.024b

Vn (ng/mL) 91.85 (23.08) 80.10 (39.18) <0.001b

PAI-1 (ng/mL) 6.50 (1.05) 4.35 (1.0) <0.001b
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such as hyperglycemia, hyperinsulinemia, proinflammatory 
cytokines, and elevated angiotensin II19. Vn is an adhesive 
extracellular glycoprotein with binding sites or PAI-1, the 
urokinase-type plasminogen activator receptor, and various 
integrins and is circulated as a high-molecular-weight com-
plex20. In studies performed with fibroblast culture, it has been 
shown that PAI-1 inhibits the interaction of Vn and integrin 
and modulates the properties of Vn. Studies testified that Vn 
induces insulin secretion independently of glucose and a signif-
icant reciprocal decrease in insulin content in fetal beta cells2.

There are limited studies in the literature evaluating the role 
of Vn and PAI-1. Ekmekçi et al. reported high PAI-1, t-PA, 
and CRP levels and low Vn levels in patients with early- and 
late-onset preeclampsia (PE). They suggested that increased 
Vn complex formation led to the increment in PAI-1 level 
and PAI-1 activity, and decreased Vn levels contributed to 
the progression of inflammation and hypercoagulability in 
PE21. Contrary to this study, Blumenstein et al. found high 
Vn and high-molecular-weight quinolone levels in early preg-
nancy before the development of PE and small gestational age.  
They stated that Vn provides material endothelin repair by 
increasing platelet adhesion and aggregation following cell dam-
age in areas with vascular endothelial damage developing in PE22.

Yaghoubi et al. reported high Vn levels in patients with 
coronary artery disease, which correlated significantly with 
the severity of the disease23. These results can be attributed to 
the regulatory role of Vn in the vascular hemostatic response 
and thrombus formation in vascular injury in atherosclerotic 
lesions. Evaluating the role of these markers in diabetes, Alessi 
et al. found higher basal Vn and PAI-1 levels in patients with 
metabolic syndrome (MetS) and type 2 diabetes mellitus 
compared with the control group in their 9-year follow-up.  
They concluded that Vn is a valuable predictive marker for MetS, 
independent of PAI-16. In another recent study by Ravnsborg 
et al., it was confirmed that Vn significantly increased in GDM 
in their study in pregnant women with BMI>27 m2/kg in the 
early trimester of pregnancy17. In this study, we found higher 
Vn and PAI-1 levels in GDM, which supports the result of the 
previous study, and demonstrated a significant correlation with 
fasting blood glucose, postprandial glucose level, HbA1c, CRP, 
and PAI-1. Although the results are similar, according to our 
opinion, this  study will contribute to the literature as it does 

not only consist of patients with high BMI but also includes 
second-trimester measurements. We suggest that this study 
could contribute to the literature by evaluating second-tri-
mester Vn levels and assessing the patients regardless of BMI.  
Results regarding PAI-1 level in GDM are inconsistent. In a 
study, it was shown that t-PA level increased in GDM, but 
PAI-1 did not change23. Liu et al. verified that t-PA was lower 
and PAI-1 was significantly higher in GDM patients24.

In our study, similar to the literature, we found that the 
PAI-1 level was statistically significantly higher in the GDM 
group compared with healthy pregnant women.

This study has some limitations. It had a small sam-
ple size arising from the same center from a local region.  
Second, first-trimester measurements of these markers would be 
more beneficial for the early prediction of GDM. Finally, not 
knowing whether the cases of GDM were clinically controlled at 
the time when the Vn was evaluated was another challenging issue.

CONCLUSION
GDM is a progressive and long-term pregnancy complication 
with a risk of mortality and morbidity for both mother and 
fetus. The dynamics of the coagulation cascade and fibrinoly-
sis mechanism at the pathophysiological level in GDM are still 
not fully clarified. By developing diagnostic biomarkers, elu-
cidating the emerging pathogenic mechanisms for the devel-
opment and consequences of GDM enables to improved early 
risk prediction. This study revealed that second-trimester Vn 
and PAI-1 are increased in GDM and vitronectin could be a 
candidate for the prediction of GDM.
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CHA2DS2-VASc score, P-wave indexes, and echocardiographic 
parameters in sinus rhythm patients without valvular heart disease
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Murilo Amato David1 , Guilherme Dagostin de Carvalho1 

INTRODUCTION
The CHA2DS2-VASc score is used to assess the risk of stroke 
in patients with atrial fibrillation (AF)1,2. However, recent 
studies have shown validation of this score as a predictor 
of cardiovascular outcomes (including the development 
of AF), thromboembolic events, and death, even in the 
absence of AF3-7.

Electrocardiographic parameters such as P-wave duration 
(PWD), variability and dispersion, interatrial block, maxi-
mum P (Pmax), and P-wave voltage in lead I (PVL1) have 
been studied as risk stratifiers for AF8-11. Echocardiographic 
parameters, including left atrial (LA) and left ventricular (LV) 
size, LV ejection fraction (LVEF), and LV mass, have also been 
associated with the risk of developing AF as well as all-cause 
mortality, myocardial infarction, and stroke or transient isch-
emic attack (TIA)12-14.

Despite the data presented, there are no enough data on 
the correlation between these parameters and the CHA2DS2-
VASc score in the population without AF.

The aim of this study was to evaluate the correlation between 
P-wave indexes [i.e., Morris index, mean duration, standard 
deviation (SD) and variability of P-wave, Pmax, minimum P 
(Pmin), P-wave dispersion, PVL1, PR interval (PRi), P/PR 
ratio (PPRi), and P-wave peak time] and echocardiographic 
findings (i.e., LA and LV size, LVEF, LV mass, and LV indexed 
mass) and CHA2DS2-VASc score in patients without AF and 
without valvular disease.

METHODS
The research project that resulted in this article was 
sent to Plataforma Brasil, received the number CAAE 

1Instituto Dante Pazzanese de Cardiologia – São Paulo (SP), Brazil.
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SUMMARY
OBJECTIVE: The aim of this study was to evaluate the correlation between P-wave indexes, echocardiographic parameters, and CHA2DS2-VASc 

score in patients without atrial fibrillation and valvular disease.

METHODS: This retrospective cross-sectional study included patients of a tertiary hospital with no history of atrial fibrillation, atrial flutter, or valve 

disease and collected data from June 2021 to May 2022. The exclusion criteria were as follows: unavailable medical records, pacemaker carriers, 

absence of echocardiogram report, or uninterpretable ECG. Clinical, electrocardiographic [i.e., P-wave duration, amplitude, dispersion, variability, 

maximum, minimum, and P-wave voltage in lead I, Morris index, PR interval, P/PR ratio, and P-wave peak time], and echocardiographic data [i.e., left 

atrium and left ventricle size, left ventricle ejection fraction, left ventricle mass, and left ventricle indexed mass] from 272 patients were analyzed.

RESULTS: PR interval (RHO=0.13, p=0.032), left atrium (RHO=0.301, p<0.001) and left ventricle diameter (RHO=0.197, p=0.001), left ventricle 

mass (RHO=0.261, p<0.001), and left ventricle indexed mass (RHO=0.340, p<0.001) were positively associated with CHA2DS2-VASc score, whereas 

P-wave amplitude (RHO=-0.141, p=0.02), P-wave voltage in lead I (RHO=-0.191, p=0.002), and left ventricle ejection fraction (RHO=-0.344, p<0.001) 

were negatively associated with the same score. The presence of the Morris index was associated with high CHA2DS2-VASc (p=0.022).

CONCLUSION: Prolonged PR interval, Morris index, increased left atrium diameter, left ventricle diameter, left ventricle mass, and left ventricle 

indexed mass values as well as lower P-wave amplitude, P-wave voltage in lead I, and left ventricle ejection fraction values were correlated with 

higher CHA
2
DS

2
-VASc scores.
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46451521.2.0000.5462, and was approved on June 01, 
2021 by the Research Ethics Committee of Dante Pazzanese 
Cardiology Institute. All patients included in the study signed 
an informed consent form.

This was a retrospective cross-sectional study that included 
patients with no history of AF, atrial flutter, or valve disease, 
who were followed up at Dante Pazzanese Cardiology Institute 
and underwent electrocardiogram (ECG) and echocardiogram 
at the same institution. Patients with unavailable medical 
records, pacemaker carriers, absence of echocardiogram report, 
or with uninterpretable ECG were excluded from the study. 
Overall, 321 patients were included in the study period and 
data collection was performed in the same period (06/01/2021 
to 05/01/2022).

T﻿he insufficient data on the correlation of ECG parameters 
and CHA2DS2-VASc score made it impossible to calculate the 
sample size before carrying out this study, which, in turn, may 
serve as a basis for sample calculations for other future studies 
with similar objectives. Therefore, the sample size of this study 
was defined by convenience.

Calculation of the CHA
2
DS

2
-VASc score

The CHA2DS2-VASc score was calculated based on the data 
available on medical records. Information about heart failure 
(HF), hypertension (HTN), diabetes mellitus (DM), vascular 
disease, history of stroke or TIA, gender, and age at the time 
of ECG were obtained. A high CHA2DS2-VASc score was con-
sidered if ≥2 for males and ≥3 for females.

ECG analysis
All ECGs were analyzed by an investigator to determine 
the P-wave indexes using the CardioCalipers® program. 
A second investigator performed the same measurements 
on 20% of the sample in order to assess the interobserver 
agreement. Both investigators were unaware of the patients’ 
clinical data.

PWD was measured in all 12 leads. The highest value 
was chosen to determine Pmax and the lowest for Pmin.  
P-wave dispersion was calculated by the difference between 
Pmax and Pmin. The mean PWD and SD were also calcu-
lated. P-wave variability was obtained by dividing the SD by 
the mean PWD.

The PRi was measured in lead II. The PPRi ratio was cal-
culated by dividing the PWD by the PRi.

P-wave peak time was measured from the beginning to 
the peak of the P-wave in lead II. P-wave voltage (PVL1) was 
measured in lead I, while P-wave amplitude was measured  
in lead II.

The presence of the Morris index was considered when the 
product of the amplitude (mm) and time (ms) of a terminal 
negative P-wave in V1 was>40.

Echocardiographic analysis
The following echocardiographic variables were collected:  
LA dimension, LV diastolic diameter, LVEF, LV mass, and LV 
indexed mass.

Statistical analysis
Continuous variables were presented by measures of central 
tendency (mean and median) and dispersion (variation and 
SD), and categorical variables were presented by frequency dis-
tribution (number of cases and relative percentage).

Categorical variables (high or low CHA2DS2-VASc score) 
were compared in relation to numerical variables (P-wave 
and echocardiographic measurements) with Student’s t-test. 
Shapiro-Wilk’s tests were used to test the normality of the 
data. If data normality was not verified, the Mann-Whitney 
U-test was adopted.

The chi-square test was used to verify the association between 
the categories. To verify the correlation between numerical 
variables, Spearman’s rank correlation coefficient (RHO) was 
used. The kappa coefficient was applied to measure inter-rater 
reliability.

RESULTS
A total of 49 patients were excluded due to unavailable medi-
cal records (n=40) or the absence of available echocardiogram 
reports (n=9).

The mean age of the 272 individuals included in the final 
analysis was 62.4 (12.6) years, 56.6% (n=154) were females, 
82% (n=223) of patients had HTN, 72.4% (n=197) had dys-
lipidemia, 35.3% (n=96) had atherosclerotic disease, 34.2% 
(n=93) had DM, and 21% (n=57) had HF. The mean CHA2DS2-
VASc score was 3. The majority of patients [68% (n=185)] were 
on beta-blockers, and 18% (n=49) were on antiarrhythmics. 
Beta-blockers were indicated due to coronary disease, HF, and 
refractory HTN. Antiarrhythmics were indicated for the treat-
ment of ventricular and supraventricular arrhythmias, exclud-
ing AF and atrial flutter (Table 1).

The mean LA and LV diameters were 40.1 (5.1) and 51.6 
(6.9) mm, respectively. The mean LVEF was 57.9 (11)%.  
The mean LV mass and LV indexed mass were 209.5 (63.3) g 
and 117.2 (31.6) g/m2, respectively. For P-wave indexes, the 
mean PWD was 110.3 (14.2) ms, PVL1 was 0.79 (0.27) mm, 
P amplitude was 1.1 (0.39) mm, and the PRi was 174.4 (39.9) 
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ms. The presence of the Morris index was observed in 15.4% 
of patients (Table 1).

The ECG analysis showed a slight correlation between the 
CHA2DS2-VASc score and PRi (RHO=0.13, p=0.032), P-wave 
amplitude (RHO=-0.141, p=0.02), and PVL1 (RHO=-0.191, 
p=0.002), when analyzed as continuous variables. The correla-
tion was positive for PRi and negative for P-wave amplitude 
and PVL1. The other variables showed no correlation with the 
CHA2DS2-VASc score (Table 2).

All echocardiographic parameters analyzed were signifi-
cantly correlated with the CHA2DS2-VASc score. The LA 
diameter (RHO=0.301, p<0.001), LV diameter (RHO=0.197, 
p=0.001), LV mass (RHO=0.261, p<0.001), and LV indexed 
mass (RHO=0.340, p<0.001) were positively correlated with 
the CHA2DS2-VASc score, whereas LVEF (RHO=-0.344, 
p<0.001) had a negative correlation (Table 2).

The CHA2DS2-VASc score was categorized into high (≥2 
for males and ≥3 for females) and low (<2 for males and<3 for 
females). There was a statistically significant comparison between 
high CHA2DS2-VASc score and PRi (median of 176 ms in 
high CHA2DS2-VASc versus 164 ms in low CHA2DS2-VASc). 
A similar finding was observed with a high CHA2DS2-VASc 
score and all studied echocardiographic variables. The presence 
of the Morris index was also associated with high CHA2DS2-
VASc. Morris index was observed in 18.6% of the individuals 
with high CHA2DS2-VASc (Table 3).

Interobserver variation analysis revealed CCC of 0.915 
for PVL1 and 0.937 for P-wave amplitude and kappa coef-
ficient of 1.0 for the presence of Morris index, 0.7047 for 
P-wave peak time, 0.9483 for PRi, and 0.9196 for PWD, 
indicating substantial to almost perfect agreement for all the 
examined variables.

DISCUSSION
In this study, we found a correlation between P-wave indexes, 
echocardiographic parameters, and the CHA2DS2-VASc score.

P-wave indexes and CHA
2
DS

2
-VASc score

The analysis of P-wave indexes should be stimulated by the 
wide availability and reproducibility of ECG in clinical prac-
tice, as it is a low-cost test.

The positive and significant correlation between PRi and 
the CHA2DS2-VASc score reflects that patients with cardio-
vascular comorbidities tend to have a higher occurrence of 
first-degree atrioventricular block. PRi prolongation alone is 
associated with an increased risk of AF, pacemaker implanta-
tion, and all-cause mortality15.

Table 1. Demographic characteristics, echocardiographic parameters, 
P-wave indexes, and CHA2DS2-VASc score. 

BMI: body mass index; DM: diabetes mellitus; HF: heart failure; LA: left 
atrium; LV: left ventricle; LVEF: left ventricular ejection fraction; PPRi: P/PR 
ratio; PRi: PR interval; PVL1: P-wave voltage in lead I; PWD: P-wave duration; 
HTN: hypertension; SD: standard deviation; TIA: transient ischemic attack.

Variable
Category/

Measurements
Frequency (%)/
Measurements

Age Mean (SD) 62.4 (12.6)

Age range

18–64 140 (51.5)

65–74 89 (32.7)

≥75 43 (15.8)

Gender
Male 118 (43.4)

Female 154 (56.6)

BMI (kg/m2) Mean (SD) 28.4 (5.5)

HF 57 (21.0)

HTN 223 (82.0)

DM 93 (34.2)

Stroke/TIA 16 (5.9)

Atherosclerotic disease 96 (35.3)

Dyslipidemia 197 (72.4)

Hypothyroidism 43 (15.8)

Smoking

Smoker 15 (5.5)

Former smoker 69 (25.4)

Never smoker 188 (69.1)

Beta-blocker 185 (68.0)

Antiarrhythmic 49 (18.0)

LA (mm) Mean (SD) 40.1 (5.1)

LVEF (%) Median (variation) 62.0 (22–79)

LV (mm) Median (variation) 50 (36–88)

LV mass (g) Median (variation) 198 (36–464)

LV indexed mass (g/m2) Median (variation) 113.1 (34–243)

Average PWD (ms) Mean (SD) 110.3 (14.2)

P SD (ms) Mean (SD) 14.4 (4.1)

P variability Median (variation) 0.13 (0.03–0.24)

Maximum P (ms) Mean (SD) 131.9 (15.2)

Minimum P (ms) Mean (SD) 85.5 (16.1)

P dispersion (ms) Median (variation) 44.0 (16–108)

PVL1 (mm) Median (variation) 0.8 (0.3–2.2)

P amplitude (mm) Median (variation) 1.1 (0.2–2.6)

PPRi Median (variation) 0.69 (0.34–1.24)

P-wave peak time (ms) Median (variation) 60 (28–100)

PRi (ms) Median (variation) 172 (88–276)

Morris index 42 (15.4)

CHA
2
DS

2
-VASc Median (variation) 3.0 (0–7)

CHA
2
DS

2
-VASc

0 5 (1.8)

1 31 (11.4)

2 67 (24.6)

3 68 (25.0)

4 59 (21.7)

5 31 (11.4)

6 10 (3.7)

7 1 (0.4)

High CHA
2
DS

2
–VASc 193 (71.0)
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PVL1, when reduced, is associated with recent-onset AF 
in the population with coronary artery disease10. This finding 
may be related to the propagation of the electrical stimulus of 

the heart. By means of electrophysiological mapping, it was 
demonstrated that the electrical impulse of interatrial conduc-
tion is more displaced in the area of the Bachmann bundle in 

Table 2. Correlation between P-wave indexes, echocardiographic parameters, and CHA2DS2-VASc score.

LA: left atrium; LV: left ventricle; LVEF: left ventricular ejection fraction; PPRi: P/PR ratio; PRi: PR interval; PVL1: p-wave voltage in lead I; PWD: P-wave duration; 
RHO: Spearman’s rank correlation coefficient; SD: standard deviation. Statistically significant values are indicated in bold.

Variable Variation Median Mean (SD) RHO p-Value

Mean PWD (ms) 63–153.1 110.3 110.3 (14.2) 0.084 0.167

P dispersion (ms) 16–108 44 46.4 (13.5) 0.026 0.669

P amplitude (mm) 0.2–2.6 1.1 1.1 (0.4) (-0.141) 0.020

PRi (ms) 88–276 172 174.4 (29.9) 0.130 0.032

PPRi 0.3–1.2 0.7 0.7 (0.1) (-0.078) 0.200

P-wave peak time (ms) 28–100 60 59.0 (13.2) (-0.027) 0.656

P SD (ms) 4.3–29.3 14.2 14.4 (4.1) 0.053 0.379

P Variability 0.03–0.24 0.13 0.13 (0.04) 0.027 0.662

PVL1 (mm) 0.3–2.2 0.8 0.8 (0.3) (-0.191) 0.002

LA (mm) 25–57 40 40.1 (5.1) 0.301 <0.001

LVEF (%) 22–79 62 57.9 (11.0) (-0.344) <0.001

LV (mm) 36–88 50 51.6 (6.9) 0.197 0.001

LV mass (g) 36–464 198 209.5 (63.3) 0.261 <0.001

LV indexed mass (g/m2) 34–243 113.1 117.2 (31.6) 0.340 <0.001

Table 3. P-wave indexes, echocardiographic parameters, and high or low CHA2DS2-VASc score.

*p-value obtained by Student’s t-test. **p-value obtained by the Mann-Whitney U test. ***p-value obtained by the chi-square test. LA: left atrium; LV: left 
ventricle; LVEF: left ventricular ejection fraction; PPRi: P/PR ratio; PRi: PR interval; PVL1: P-wave voltage in lead I; PWD: P-wave duration; SD: standard deviation. 
Statistically significant values are indicated in bold.

Variable Category/Measurements
CHA

2
DS

2
-VASc

p-Value
Low High

PPRi Mean (SD) 0.7 (0.1) 0.7 (0.1) 0.153*

Mean PWD (ms) Mean (SD) 109.3 (13.3) 110.7 (14.6) 0.468*

P SD (ms) Mean (SD) 13.9 (4.1) 14.6 (4.2) 0.224*

P variability Median (variation) 0.13 (0.03–0.24) 0.13 (0.05–0.24) 0.292**

P-wave peak time (ms) Median (variation) 60 (28–88) 60 (28–100) 0.946**

P dispersion (ms) Median (variation) 44 (16–92) 48 (16–108) 0.339**

PVL1 (mm) Median (variation) 0.8 (0.4–1.5) 0.7 (0.3–2.2) 0.220**

P amplitude (mm) Median (variation) 1.1 (0.6–2.3) 1.1 (0.2–2.6) 0.183**

PRi (ms) Median (variation) 164 (128–256) 176 (88–276) 0.020**

Morris index 6 (7.6) 36 (18.6) 0.022***

LA (mm) Mean (SD) 36.7 (4.5) 41.5 (4.7) <0.001*

LVEF (%) Median (variation) 64 (32–75) 60 (22–79) <0.001**

LV (mm) Median (variation) 49 (36–61) 51 (38–88) <0.001**

LV mass (g) Median (variation) 172 (53.8–341) 213 (36–464) <0.001**

LV indexed mass (g/m2) Median (variation) 99 (34–179.6) 118.7 (56.6–243) <0.001**
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individuals with low PVL116. The negative correlation between 
PVL1 and CHA2DS2-VASc score in individuals without AF rein-
forces that this P-wave index should be valued in clinical practice.

P-wave amplitude in lead II was also negatively correlated 
with the CHA2DS2-VASc score. The P-wave amplitude, when 
reduced, is associated with greater rates of early AF recurrence 
after electrical cardioversion17.

Echocardiographic parameters  
and CHA

2
DS

2
-VASc score

In individuals with AF, echocardiographic abnormalities are 
commonly found such as changes in LA diameter, LA strain, 
left atrial appendage emptying velocity, presence of spontaneous 
contrast, and thrombus. Atrial abnormalities are also associated 
with thromboembolic risk and mortality18.

CHADS2 and CHA2DS2-VASc scores are associated with 
echocardiographic risk factors for thromboembolism, such as 
decreased left atrial appendage emptying velocity, presence of 
spontaneous contrast, and thrombus19. Left atrial stasis, the 
presence of thrombi, and complex aortic plaque were associ-
ated with an increased risk of stroke, regardless of CHADS2 

and CHA2DS2-VASc scores in patients with AF20. The addi-
tion of echocardiographic risk parameters can complement the 
clinical assessment to estimate stroke risk in patients with AF19.

Ventricular abnormalities also predict thromboembolic risk 
in patients with AF, such as increased LV mass, LV hypertro-
phy, and left ventricular dysfunction19,21.

Even in the absence of AF, increased LV mass, abnormal 
LV geometry, and reduced LVEF are independent risk factors 
for death and cardiovascular diseases such as myocardial infarc-
tion and stroke13,14,22-24.

In this study, a significant correlation between all echo-
cardiographic parameters and the CHA2DS2-VASc score was 
demonstrated, being positive for LA diameter, LV, LV mass, 
and LV indexed mass and negative for LVEF.

ECG and echocardiographic  
parameters in clinical practice
The results of this study highlight the importance of the asso-
ciation of clinical, electrocardiographic, and echocardiographic 
variables in the stratification of systemic thromboembolism in 
patients with sinus rhythm.

High-cost and less-available devices, such as implantable 
monitoring devices, have been gaining ground to identify 
individuals with silent AF as the identification can prevent 
stroke with early institution of anticoagulation. However, 
there is still no well-defined consensus on which patients 
such devices should be recommended considering health 
system costs25.

There is still not enough evidence to establish anticoagula-
tion as a preventive treatment for stroke in the absence of AF; 
however, the applicability of clinical, ECG, and echocardio-
graphic parameters may be confirmed in the future with the 
development of randomized clinical trials.

Limitations
The unicentric, observational, and cross-sectional nature is the 
main limitation of this study. The sample size was not calcu-
lated before the start of the study because of insufficient data 
on the correlation of ECG parameters and CHA2DS2-VASc 
score. Moreover, information about AF and valve disease was 
based on medical records. Therefore, silent AF patients may 
be included in the study.

CONCLUSIONS
Prolonged PRi, Morris index, increased LA diameter, LV diam-
eter, LV mass, and LV indexed mass values as well as lower 
P-wave amplitude, PVL1, and LVEF values were correlated 
with higher CHA2DS2-VASc scores.
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INTRODUCTION
Colorectal cancer (CRC) is considered a disease of civilization, 
representing a serious global health and economic problem.  
In 2020, more than 1.9 million new cases of colorectal (includ-
ing anus) cancer were diagnosed worldwide and 935,000 
patients died of this diagnosis. It is the most common gastro-
intestinal malignancy in developed countries, and its global 
incidence keeps increasing. The current incidence rate, of both 
sexes, ranks CRC as the third most common malignancy after 
breast cancer and lung cancer, while it is second only to lung 

cancer in mortality1. In the Czech Republic, approximately 
8,000 patients are diagnosed with this disease every year and 
approximately 4,000 die of it. However, in recent years, there 
has been a decline in both incidence and mortality. Specifically, 
in 2018, 7,437 patients were diagnosed with CRC and 3,550 
patients died of CRC2.

Many years of research on the available global data show 
that the carcinogenesis of CRC is associated with lifestyle, 
type of diet, smoking, and the influence of the environment in 
which one lives and works. A sedentary lifestyle and a general 
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SUMMARY
OBJECTIVE: This study purposed to evaluate preoperative two tumor markers, namely, carcinoembryonic antigen and carbohydrate antigen (CA)19-

9, in colorectal cancer for anatomotopographic location with disease stage and to assess their utility for diagnostic staging purposes.

METHODS: The study retrospectively incorporated patients who had undergone surgery for colorectal cancer at our department in 2015–2018 

and in whom carcinoembryonic antigen and CA19-9 tumor markers had been preoperatively analyzed. The obtained data were then statistically 

processed using R-project.

RESULTS: A total of 155 patients had been incorporated, of whom 96 (62%) were men and 59 (38%) were women. Rectum was the most common 

location (74 patients, 48%), and the least represented stage was IV (18, 12%). The marker carcinoembryonic antigen was obtained in all 155 cases, 

while CA19-9 was in 105. The median carcinoembryonic antigen was 3 (0.34–1104.25), and the median CA19-9 was 12 (0.18–840.00). A significance 

was recognized between median carcinoembryonic antigen and disease stage (p-value=0.016), with stages I, II, and III (medians 2, 3, and 2) different 

from stage IV (median 13), while no significance for CA19-9 was recognized (p-value=0.343). No significance between either marker and location 

(carcinoembryonic antigen: p=0.276; CA19-9: p=0.505) was detected. The testing was performed at a significance level of alpha=0.05.

CONCLUSION: This study revealed a significance between the marker carcinoembryonic antigen, but not CA19-9, and the disease stage, while no 

relationship of either of these markers with tumor location was found. Herewith, the study confirmed that higher carcinoembryonic antigen values 

may suggest the finding of more advanced forms of colorectal cancer and thus a worse prognosis of this malignant phenomenon.
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lack of exercise, an inadequate diet low in fiber and vitamins, 
as well as stress have a significant impact on the development 
of the disease3. Carcinogenesis is a long, complex, and gradual 
process. Epithelial cells are subject to abnormal proliferation 
under genetic influence, leading to the creation of new clones. 
Of note, if new clones pass unrecognized by suppressor genes 
(or if these genes are damaged so that they are unable to rec-
ognize the changes at the level of DNA), then they proliferate 
unperturbed and form the basis of a tumor4.

Before initiating treatment of CRC, it is essential to fully 
examine the patient using imaging modalities and determine 
the disease’s clinical stage. Staging aims to determine the extent 
of local tumor spread and the extent of lymph node involve-
ment and to evaluate whether distant metastases are present. 
Colonoscopy, per se, is the gold standard in the diagnosis of 
colorectal neoplasia due to its high sensitivity and the possi-
bility of performing biopsy as well as therapeutic procedures.  
As such, colonoscopy is usually followed by other imaging 
modalities, namely, a CT scan of the lungs, abdomen, and small 
pelvis, contrast-enhanced ultrasonography in order to deter-
mine the presence, number, and size of liver metastases, endo-
scopic sonography, and magnetic resonance imaging (MRI) of 
the small pelvis where the rectum is involved. Basic laboratory 
tests (i.e., blood count and biochemistry) including the tumor 
markers complement the diagnostic procedures. The therapy is 
then determined based on carefully performed staging5.

Although carcinoembryonic antigen (CEA) and carbohy-
drate antigen (CA)19-9 are the most commonly used tumor 
markers in CRC staging, the role of these tumor markers in 
screening, early detection of disease recurrence, or as prognos-
tic or predictive factors for CRC is still debated. Grammatici 
certant. Therefore, this study aimed to determine whether the 
preoperative levels of the tumor markers CEA and CA19-9 
can indicate the location of the tumor within the colon and 
whether the preoperative levels of these markers can predict 
the clinical staging of this malignant phenomena and thus the 
prognosis of the patients.

METHODS

Study design
The study was designed as a retrospective analysis of preopera-
tive CEA and CA19-9 tumor markers in cases who had under-
gone surgery for CRC at the Department of Surgery, University 
Hospital Ostrava, Ostrava, Czech Republic, from 2015 to 2018. 
All the cases had undergone a preoperative colonoscopy and a 
biopsy, based on which the diagnosis of CRC was established. 

Colonoscopy and histopathological examination of the preop-
erative samples had been performed at multiple departments 
within the region before referring the cases to the Department 
of Surgery of the University Hospital Ostrava. We had sup-
plemented the previously determined staging with additional 
imaging methods, especially CT of the lungs, abdomen, and 
small pelvis, which was supplemented by MRI or endoscopic 
ultrasonography for rectal tumors.

Using these examinations, the preoperative staging of the 
tumor was determined and patients were classified according 
to the current TNM classification. Based on these data, the 
optimal treatment strategy was determined. All included cases 
had been indicated for surgical treatment of CRC (i.e., all 
had undergone resection); in some of them, surgery was per-
formed after neoadjuvant chemoradiotherapy. The CEA tumor 
marker had been collected preoperatively in all 155 patients, 
and the CA19-9 tumor marker had been collected in 105. The 
laboratory samples had been processed and evaluated by the 
Institute of Laboratory Medicine, University Hospital Ostrava.  
The surgically obtained tumor (including the entire colon 
resection) was sent to the Institute of Pathology of the 
University Hospital Ostrava for processing and final  
TNM classification.

Statistical analysis
The Shapiro-Wilk test was used to test the normality of the 
data. Of note, none of the variables had a normal distribu-
tion; therefore, nonparametric tests were used for statistical 
analysis. The Kruskal-Wallis rank test was used as a nonpara-
metric alternative to the one-factor analysis of variance to test 
significance across multiple groups. In addition, Dunn’s mul-
tiple comparison test was utilized for post hoc analysis in case 
of multiple comparisons. Testing was performed at the level of 
significance of alpha=0.05. Statistical analysis was calculated 
using R-project6 with the following packages: dplyr, ggplot2, 
and Dunn’s test.

RESULTS
A total of 155 patients who had undergone surgery for CRC 
in 2015–2018 and in whom CEA (and, in most instances, 
CA19-9) tumor markers were collected preoperatively were 
included in the study, of whom 98 patients (62%) were men 
and 59 (38%) were women. Laparoscopic surgery had been per-
formed in 107 (69%) cases, while the conventional, i.e., open, 
surgical technique had been employed in 48 (31%) patients.  
The median CEA for all patients was 3 (range 0.34–1104.25), 
and the median CA19-9 was 12 (range 0.18–840.00).  
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The number of cases and CEA and CA19-9 medians concern-
ing disease stage classification are shown in Table 1.

Statistical analysis was performed to evaluate the signifi-
cance between the medians of CEA and CA19-9 markers and 
the disease stage and/or disease location. The analysis revealed 
a statistically significant association between the median CEA 
tumor markers according to the disease stage (p-value=0.016, 
Kruskal-Wallis test). Figure 1A demonstrates that stages I–III 
formed a relatively homogeneous group with similar CEA 
medians, and CEA median in stage IV patients was found to 
have no significance (for clarity, a logarithmic scale was used 
for the marker values), and the conclusion was confirmed by 
post hoc analysis (Dunn’s test). No statistical significance was 
recognized between CA19-9 medians and the disease stage as 
shown in Figure 1B (p=0.343, Kruskal-Wallis test). In addition, 
the possible association of tumor markers with tumor location 
had been investigated. Figure 2 obviates no statistical signif-
icance between medians of CEA (Figure 2A; p-value=0.276, 
Kruskal-Wallis test) or CA19-9 (Figure 2B; p-value=0.505, 
Kruskal-Wallis test) and location.

DISCUSSION
De facto, the use of tumor markers in screening for CRC, in 
early detection of the disease recurrence, or as prognostic or 
predictive factors still remains under debate, and no clear con-
sensus has been established to date. Ad fontes, CEA and CA19-9 
are well-known tumor markers used in the preoperative stag-
ing and postoperative follow-up of CRC, especially in cases 
undergoing chemotherapy. As such, CEA is an oncofetal tumor 
marker discovered by Gold and Freedman7 and remains the 
only tumor marker with recognized efficacy in the monitoring 
of the treatment modalities in CRC. Originally, it was con-
sidered to be specific for CRC, but its elevated levels were also 
detected later in other cancers, such as gastric and pancreatic 
cancer, as well as in inflammatory conditions, such as ulcer-
ative colitis, liver cirrhosis, chronic bronchitis, and smokers. 
The European Group on Tumor Markers (EGTM), in line with 

other societies (i.e., European Society of Medical Oncology and 
American Society of Clinical Oncology), does not recommend 
utilizing CEA for screening purposes. However, the EGTM 
recommends the determination of preoperative CEA levels in 
newly diagnosed CRC cases. Although diagnosis8-12 remains 
crucial for this malignant phenomenon, the preoperative CEA 
level provides some prognostic information and, in addition, 
serves as a baseline for follow-up8-10,13-15. Our study supports 

Figure 1. The tumor markers and the stage (logarithm of marker 
values). (A) Carcinoembryonic antigen – significant association. (B) 
CA19-9 – no significant association.

Figure 2. The tumor markers and the location (logarithms of marker 
values). Neither of the markers has any relationship to the location. 
(A) Carcinoembryonic antigen; (B) CA19-9.

Table 1. Characteristics of carcinoembryonic antigen and CA19-9 markers according to the disease stage.

Stage I II III IV p-value

CEA 

n (%) 47 (30%) 43 (28%) 47 (30%) 18 (12%)

Median (CI) 2 (2–4) 4 (3–6) 3 (2.5) 31 (8–142) 0.016

CA19-9 

n (%) 30 (29%) 34 (32%) 28 (27%) 13 (12%)

Median (CI) 14 (11–19) 11 (8–16) 14 (10–20) 22 (9–451) 0.343
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these conclusions by demonstrating a statistically significant 
association between CEA and disease stage (specifically, stage 
IV). In addition, CA19-9 is a tumor antigen whose elevated 
serum levels were observed in metastatic CRC, i.e., stage IV13. 
However, this study did not demonstrate an association of 
CA19-9 with the disease stage. Vukobrat-Bijedic et al.3, based 
on their study involving 91 patients, extremely elevated CEA 
and CA19-9 values in tumors localized in the right colon. 
On the contrary, Nakatani et al.16 reported extremely elevated 
CEA and CA19-9 values in a patient with CRC localized in 
the sigmoid colon. A CT scan did not reveal metastasis in this 
case. However, our study did not demonstrate a dependence of 
either of the two studied markers on tumor location.

The usability of the CEA and CA19-9 tumor markers in the 
management of CRC is still ambiguous. Several studies focus 
on these markers but often reach contradictory conclusions.  
We recorded a higher incidence of tumors in the distal parts of 
the colon (i.e., rectum and sigmoid colon), which is in accor-
dance with the results mentioned by most authors. Regarding 
the prediction of tumor location in the colon, however, our 
study did not confirm any dependence of preoperatively mea-
sured values of these markers on tumor location. However, 
we did demonstrate a statistically significant dependence of 
preoperative CEA values on the disease stage, i.e., stage IV.  
Thus, herein, in agreement with most studies, we might pos-
tulate that CEA can be utilized as a definite prognostic factor 
for CRC. However, our study did not state such a relation-
ship for CA19-9.

Limitations
This study has some limitations. CA19-9 had not been collected 
in all the cases, leading to the sample being limited. As such, 
it could also be argued that the number of patients included 
in this study (155 cases) is still relatively limited, especially 
given the number of cases with tumors in individual locations, 
but this number of subjects is similar to or higher than those 
reported in similar studies.

CONCLUSION
This study demonstrated a statistically significant relationship 
between the tumor marker CEA (but not CA19-9) and dis-
ease stage, while neither the CEA nor CA19-9 was associated 
with the topographic tumor location of CRC. As such, our 
preliminary outcomes are, therefore, following most of the 
previously reported studies, i.e., that higher CEA values may 
suggest the presence of a more advanced form of CRC and, 
therefore, a worse prognosis which was, however, not valid 
for marker CA19-9. Nothing new under the sun. Nevertheless, 
although CEA in stage IV disease is significantly elevated 
compared with others, neither CEA nor CA19-9 appears 
to be suitable markers for CRC screening. This issue merits  
further investigation.
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Severe acute respiratory syndrome coronavirus 2 seroprevalence 
among patients with pulmonary tuberculosis
Natan José Dutra Dias1 , Maiana Silva da Silva2 , Márcia Silva Barbosa1 ,  
Giovana Rodrigues Pereira1,2 , Denise Rossato Silva1,3,4*

INTRODUCTION
Tuberculosis (TB) is a worldwide public health concern, with 
a global incidence of 6.4 million people in 20211. Brazil is 
among the 30 high TB burden countries, with an incidence 
of 32 cases/100,000 population in 2021; in the State of Rio 
Grande do Sul, the incidence is 36.5 cases/100,000 popu-
lation in 20212. The association between TB and coronavi-
rus disease 2019 (COVID-19) has been described since the 
beginning of the COVID-19 pandemic3,4. Both diseases can 
present simultaneously and have similar symptoms3, so diag-
nosing TB during the COVID-19 pandemic requires a high 
degree of clinical suspicion. In addition, TB and COVID-19 
co-infected individuals may be at a greater risk of morbidity 
and mortality. The risk of mortality was demonstrated to be 
2.17 times higher in patients with concomitant COVID-19 

and pulmonary TB5. In a large cohort of 767 patients co-in-
fected with TB and COVID-19, from 172 centers in 34 
countries, the authors showed that age, male gender, and 
invasive ventilation were independent contributors to mor-
tality. Among the patients who died, 42 (49.4%) died from 
COVID-19; 31 (36.5%) from COVID-19 and TB; and 1 
(1.2%) died from TB only6.

Although studies have described the association between 
TB and COVID-19, emphasizing that the overlap of these 
diseases can cause more severe clinical conditions, no study 
has evaluated the prevalence of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) antibodies in TB patients. 
Seroprevalence studies are important because they enable the 
detection of asymptomatic and subclinical infections, not usu-
ally included in the reported cases7,8. Identification and isolation 
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SUMMARY
OBJECTIVE: The objective of this study was to estimate the seroprevalence of severe acute respiratory syndrome coronavirus 2 antibodies in 

patients with tuberculosis.

METHODS: This cross-sectional study was conducted at an outpatient tuberculosis clinic in Alvorada, RS, Brazil, with data collection between 

October and December 2020. Outpatients aged>18 years with active pulmonary tuberculosis, no prior history of coronavirus disease 2019, and 

no suspected coronavirus disease 2019 were included in the study. Whole blood samples were collected to perform the severe acute respiratory 

syndrome coronavirus 2 antibodies test.

RESULTS: During the study period, 52 patients met the inclusion and were included in the analysis. Severe acute respiratory syndrome coronavirus 

2 antibodies were positive in 16 (30.8%) patients. Male sex was more frequent among patients with negative severe acute respiratory syndrome 

coronavirus 2 antibodies than in patients with positive severe acute respiratory syndrome coronavirus 2 antibodies (86.1 vs. 56.3%, p=0.031). 

Contact with coronavirus disease 2019 case was more common in patients with positive severe acute respiratory syndrome coronavirus 2 antibodies 

compared with patients with negative severe acute respiratory syndrome coronavirus 2 antibodies (87.5 vs. 8.3%, p<0.0001). In a multivariate analysis, 

in a model including the variables such as male sex and contact with coronavirus disease 2019 case, only contact with coronavirus disease 2019 

was independently associated with positive severe acute respiratory syndrome coronavirus 2 antibodies (OR 77.0, 95%CI 11.5–512.4, p<0.0001).

CONCLUSION: This study revealed a seroprevalence of 30.8% severe acute respiratory syndrome coronavirus 2 among patients with tuberculosis.
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of asymptomatic carriers and patients with mild COVID-19 
are very important in preventing the disease spread, especially 
in these high-risk populations, helping to prevent COVID-19 
morbidity and mortality9,10. Therefore, the objective of this study 
is to estimate the seroprevalence of SARS-CoV-2 antibodies in 
patients with TB without symptoms suggestive of COVID-19, 
in an outpatient TB clinic, before the widespread introduction 
of COVID-19 vaccines.

METHODS

Study design and location
We conducted a cross-sectional study, from October to 
December 2020, with prospective data collection in an out-
patient TB clinic in Alvorada, RS, Brazil. This clinic is the 
only reference center for TB in the city and treated 252 con-
firmed cases of TB in 2022. Alvorada is a city with 211,352 
inhabitants, located in the metropolitan area of Porto Alegre, 
which has a TB incidence of 89.9 cases/100,000 inhabitants2. 
Despite the sanitary restrictions in force during the study 
period, the care service for patients with TB has not changed 
in Alvorada. The study was approved by the Ethics Committee 
of Hospital de Clínicas de Porto Alegre (number 20-0490 – 
CAAE: 38370330.8.0000.5327). All patients signed informed 
consent before the start of the study.

Patients and data collection
Outpatients aged>18 years with active pulmonary TB, no his-
tory of COVID-19, and no suspected COVID-19 were included 
in the study. Patients with extrapulmonary TB were excluded 
from this study. Pulmonary TB was diagnosed according to 
the Brazilian Guidelines for Tuberculosis11.

After signing informed written consent, enrolled subjects 
were interviewed using a standardized questionnaire. The fol-
lowing data were collected: demographic data (i.e., sex and 
age), medical history (i.e., presence of comorbidities, smoking 
habits, alcohol abuse, and use of drugs), and history of contact 
with a suspected or confirmed case of COVID-19.

Whole blood samples were collected to perform the test. 
The VITROS Immunodiagnostic Products Anti-SARS-CoV-2 
Total Test (Ortho Clinical Diagnostics, USA) was performed 
using the VITROS Anti-SARS-CoV-2 Total Reagent Pack 
and the VITROS Anti-SARS-CoV-2 Total Calibrator in the 
VITROS ECi/ECiQ/3600 Immunodiagnostic Systems and 
in the VITROS 5600/XT 7600 Integrated Systems. The test 
assesses the immune response by qualitatively measuring total 
antibodies (including IgG, IgM, IgA, and other isotypes) against 

SARS-CoV-2. The result takes 48 min and is described as <1 
(anti-SARS-CoV-2 non-reactive sample) or ≥1 (anti-SARS-
CoV-2 reactive sample). According to the manufacturer, the 
sensitivity of the test ranged from 79.4 to 100% and the spec-
ificity from 99.1 to 100%12.

Statistical analysis
Data analysis was performed using SPSS 18.0 (Statistical 
Package for the Social Sciences, Chicago, IL). Data were pre-
sented as number of cases, mean±standard deviation (SD), 
or median with interquartile range. Categorical comparisons 
were performed by chi-square test using Yates’s correction if 
indicated or by Fisher’s exact test. Continuous variables were 
compared using t-test or Wilcoxon test. Multivariate logistic 
regression analysis was performed to assess factors associ-
ated with the presence of antibodies against SARS-CoV-2. 
Hierarchical logistic regression models with predictors added 
one at a time were examined to assess possible collinearity 
between the predictors. The predictors selected in the final 
model were based on numerical and clinical significance. 
The quality of fit of the multiple logistic regression models 
was evaluated with the Hosmer-Lemeshow test. Odds ratios 
(ORs) and 95% confidence intervals (CI) were presented. 
A two-sided p-value<0.05 was considered significant for 
all analyses.

To calculate the sample size, we considered a SARS-
CoV-2 seroprevalence of approximately 30% based on pre-
vious studies13-16. Thus, with an alpha error of 0.5 and a 
power of 80%, it would be necessary to include at least 42 
patients in the study.

RESULTS
During the study period, 52 patients met the inclusion crite-
ria and were included in the analysis. Only two patients did 
not accept to participate in the study. SARS-CoV-2 antibod-
ies were positive in 16 (30.8%) patients. The characteristics of 
the study population are shown in Table 1, according to the 
results of SARS-CoV-2 antibodies.

Male sex was more frequent among patients with negative 
SARS-CoV-2 antibodies than in patients with positive SARS-
CoV-2 antibodies (86.1 vs. 56.3%, p=0.031). Contact with 
COVID-19 case was more common in patients with positive 
SARS-CoV-2 antibodies compared with patients with negative 
SARS-CoV-2 antibodies (87.5 vs. 8.3%, p<0.0001). All other 
characteristics were not statistically different comparing patients 
with negative SARS-CoV-2 antibodies with patients with pos-
itive SARS-CoV-2 antibodies.
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In a multivariate analysis, in a model including the variables 
male sex and contact with COVID-19 case, only the last one 
was independently associated with positive SARS-CoV-2 anti-
bodies (OR 77.0, 95%CI 11.5–512.4, p<0.0001) (Table 2).

DISCUSSION
We aimed to estimate the prevalence of SARS-CoV-2 antibod-
ies among TB patients with no prior history of COVID-19 
and no suspected COVID-19. SARS-CoV-2 seroprevalence 
was 30.8%. In addition, in a multivariate analysis, a history 
of contact with COVID-19 case was independently associated 
with positive SARS-CoV-2 antibodies.

Our result of 30.8% of SARS-CoV-2 seroprevalence is sim-
ilar to the range of percentage reported in other studies13-16. 
In a serological survey conducted on 1,141 healthcare work-
ers in Brazil, the serum prevalence for the virus was 30%13. 
In another study in Brazil14, the SARS-CoV-2 seroprevalence 

among 3,046 asymptomatic and symptomatic individuals, 
selected from a convenience sample, was estimated at 29.1%. 
In a national survey in Mexico, the authors found a seroprev-
alence of 24.9% after the first epidemic wave, from August to 
November 202016. In a meta-analysis15 of nine studies from 
South America (i.e., Argentina, Brazil, Colombia, and Peru), 
the pooled seroprevalence was estimated at 33.6%.

As the clinical manifestation of SARS-CoV-2 infection is 
largely variable, ranging from asymptomatic to fatal, the number 
of reported cases does not reflect the actual number of infec-
tions because asymptomatic cases are not regularly tested. In the 
present study, all included patients were COVID-19 asymptom-
atic. In a seroprevalence study16 in Mexico, among seropositive 
individuals, 67.3% were asymptomatic. Recently published 
studies confirm that a surveillance strategy that relies only on 
detected cases by RT-PCR will underestimate the true number 
of SARS-CoV-2 infections8,17,18.

History of contact with a COVID-19 case was the most 
important factor associated with positive SARS-CoV-2 anti-
bodies in our study. According to these results, Halili et al.19 
found that having an infected family member is related to sero-
positivity to SARS-CoV-2 antibodies. In addition, in univariate 
analysis, males had more positive SARS-CoV-2 antibodies than 
females. This is in accordance with other studies that found 
that males have higher odds of seropositivity19-21. In contrast, 
Airoldi et al.22 reported higher seropositivity among females.

This study has some limitations. First, it was carried out 
in a single center; thus, considering the locoregional differ-
ences and the different waves of the pandemic, it is possible 
that these results cannot be generalized. Second, although 
this was not the focus of the study, we did not collect data on 
mask use and social distancing, measures that may influence 
the seroprevalence of SARS-CoV-2. However, this is the first 
study that evaluated the prevalence of SARS-CoV-2 antibod-
ies in TB patients.

CONCLUSIONS
This study revealed a seroprevalence of SARS-CoV-2 of 30.8% 
among patients with TB. These data help understand the 

Table 1. Characteristics of study patients according to severe acute 
respiratory syndrome coronavirus 2 antibodies.

Characteristics

SARS-CoV-2 
antibodies

positive
(n=16)

SARS-CoV-2 
antibodies

negative
(n=36)

p-value

Age, years 47.3±23.3 41.3±15.9 0.364

Male sex 9 (56.3) 31 (86.1) 0.031

Active smoking 5 (31.3) 10 (27.8) 0.999

Alcohol abuse 1 (6.3) 3 (8.3) 0.999

Use of drugs 1 (6.3) 4 (11.1) 0.999

Previous TB 3 (18.8) 7 (19.4) 0.999

HIV 2 (12.5) 3 (8.3) 0.637

DM 3 (18.8) 2 (5.6) 0.163

Presence of any 
comorbidity

8 (50.0) 12 (33.3) 0.406

Contact with 
COVID-19 case

14 (87.5) 3 (8.3) <0.0001

SARS-CoV-2: seroprevalence of severe acute respiratory syndrome coronavirus 
2; TB: tuberculosis; HIV: human immunodeficiency virus; DM: diabetes 
mellitus; COVID-19: coronavirus disease 2019.

SARS-CoV-2: seroprevalence of severe acute respiratory syndrome coronavirus 2; COVID-19: coronavirus disease 2019; SE: standard error; OR: odds ratio; 
CI: confidence interval.

Characteristics β SE Wald OR (95%CI) p-value

Male sex -2.21 1.28 3.01 0.11 (0.01–1.33) 0.083

Contact with COVID-19 case 4.34 0.97 20.18 77.0 (11.5–512.4) <0.0001

Table 2. Multivariate analysis of factors associated with positive severe acute respiratory syndrome coronavirus 2 antibodies.
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epidemiology of COVID-19 in this population and to raise 
awareness that many patients have asymptomatic disease, with 
the potential for transmission to other patients in TB clinics 
and to family members. In addition, due to the high seroprev-
alence and the possibility of severe COVID-19, vaccination 
efforts must be intensified in TB patients. Also, other measures 
to mitigate the transmission of the disease from asymptom-
atic patients and potentially reduce morbidity and mortality 
would be the maintenance of the use of masks in TB clinics and 
low-threshold testing (testing patients with mild symptoms)23,24.
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Figure 1. A 42-year-old woman with mucinous borderline tumor. (A) Axial T2-weighted image shows multilocular cystic tumor with stained glass 
appearance (arrow) and honeycomb sign (arrowhead). (B) T1-weighted image shows multilocular cystic tumor with stained glass appearance. 
(C) Contrast-enhanced T1-weighted image shows enhanced multiple thin septa.
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Figure 2. A 53-year-old woman with mucinous carcinoma. (A and B) Axial and sagittal T2-weighted image shows a gross multilocular cystic tumor 
with a mildly hyperintense mural nodule larger than 5 mm (arrow). (C) Diffusion-weighted image shows a hyperintense mural nodule (arrow). (D) 
Apparent diffusion coefficient (ADC) map shows a low ADC value. (E) T1-weighted image shows a hypointense mural nodule (arrow). (F) Contrast-
enhanced T1-weighted image shows a moderately enhanced mural nodule (arrow).
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Figure 2. A 53-year-old woman with mucinous carcinoma. (A and B) Axial and sagittal T2-weighted image shows a gross multilocular cystic tumor 
with a mildly hyperintense mural nodule larger than 5 mm (arrow). (C) Diffusion-weighted image shows a hyperintense mural nodule (arrow). (D) 
Apparent diffusion coefficient (ADC) map shows a low ADC value. (E) T1-weighted image shows a hypointense mural nodule (arrow). (F) Contrast-
enhanced T1-weighted image shows a moderately enhanced mural nodule (arrow).


