ISSN 0104-4230
ISSN 1806-9282 (On-line)

Journal of The Brazilian Medical Association

Volume 71, Number 3
March, 2025 ?AMB WMA




RAMB

Journal of The Brazilian Medical Association

Volume 71, Number 3, March, 2025

SECTIONS

EDITORIAL
e713EDIT

Melatonin, programmed death ligand-1,
programmed death ligand-1, and cancer:
imagine beyond the future?

LETTERS TO THE EDITOR

20241422

20241531

20241782

Before respiratory muscle weakness is
attributed to a stroke, alternative causes must
be considered and thoroughly ruled out
Response to “The Glasgow prognostic score

is unsuitable for stroke prediction in infective
endocarditis”

Ventrogluteal site as the preferred choice for
pediatric intramuscular injections: impact on
pain and fear

ARTICLES
ORIGINAL ARTICLES

20240237

20240865

20240869

20240935

20240989

20241027

20241129

20241231

Can handgrip strength alone detect
individuals living with frailty according to the
Clinical Frailty Scale?

Human papillomavirus vaccination: if the
vaccine is important and available,

why not use it?

Diagnostic accuracy of tru-cut biopsy and
acid cytology from patients operated with
suspicious for ovarian cancer

Approach to external cephalic version
through social media: experience from a
tertiary center in Brazil

The impact of body mass index on the
diagnostic and surgical outcomes in primary
hyperparathyroidism

The effect of music-supported acceptance and
commitment therapy on perceived stress and
pain in cancer patients

The mediating role of loneliness in the

effect of social media addiction on aesthetic
procedures in women

The role of inflammatory indices for the
prediction of preeclampsia in the first trimester:
a case-control study from a tertiary center

20241294

20241437

20241451

20241474

€20241507

20241509

20241528

20241590

20241602

e20241624

20241628

20241640

20241741

20241779

20241806

20241815

<AMB

Associagao Médica Brasileira
WAMA

ISSN 0104-4230
ISSN 1806-9282 (On-line)

The usefulness of serum procalcitonin levels
in predicting surgical intervention in patients
with tubo-ovarian abscess

Early detection and treatment of cardiac dysfunction
in cancer patients improve overall survival
Comparison of the effect of cardioplegic
solutions used in cardiac surgery on
myocardial protection

Evaluation of head posture in patients with
temporomandibular joint disorders: a cross-
sectional study

Is cesarean scar defect becoming history? The
effect of uterotomy closure

Association between the physical activity level
in the third trimester of pregnancy and the
gestational age at birth

A new approach to osteoarthritis: gut microbiota
Independent risk factors for diversion colitis: a
retrospective case-control study

The effect of sexually transmitted disease
education via instagram on the knowledge and
attitudes of university students: a pilot study
The effect of eight different gene
polymorphisms on osteopenia and
osteoporosis in the Turkish population
Evaluation of cinitapride’s efficacy and

safety in treating functional dyspepsia with
overlapping symptoms: a real-world study in
Chinese healthcare settings

“Organ transplantation was a second chance given
to me”: a qualitative study of the experiences of
solid organ transplantation patients

The role of 18F-fluorodeoxyglucose positron
emission tomography/computed tomography
SUV,,,, in deciding on a computed
tomography-guided lung biopsy in solid
solitary pulmonary nodules

Assessment of adulthood immunization
knowledge, attitudes, and behavior
Comparison of myocardial perfusion
scintigraphy and strain echocardiography in
patients undergoing coronary angiography
Comparison of high- and low-dose radial
extracorporeal shock wave therapy in carpal
tunnel syndrome



RANB

Journal of The Brazilian Medical Association

EDITORIAL BOARD
EDITORS-IN-CHIEF

Renato Deldscio Lopes
Roseli Nomura

José Maria Soares Jr.

MANAGING EDITOR

Cesar Teixeira

ASSOCIATED EDITORS
Albert Bousso

Ana Gabriel P. Santos

Ana Pontes

Anna Andrei

Auro Del Giglio

Claudia Leite

Dani Ejzenberg

Dimas ITkeoki

Edna Frasson de S. Montero
Eduardo E. Borba

Edward Aragjo Jr

Gabriel Costa Osanan
Isabel Sorpreso

Isabela Giuliano

Lilian Sadeck

Linamara Batistella

Lucia Pellanda

Paulo Kassab

Rachel Riera

Sergio C. Nahas

Werther B. W. de Carvalho

ZA

Associagao Médica Brasileira

INTERNATIONAL EDITORS
Frida Leonetti

Geltrude Mingrone

Giuseppe Barbaro

Marcelo Marotti

Walter Ageno

JUNIOR EDITOR

André Zimerman

SPECIALTY EDITORS

ACUPUNCTURE
Sidney Brandio

ALLERGY AND IMMUNOLOGY

Dirceu Solé

ANAESTHESIOLOGY
Plinio da Cunha Leal

ANGIOLOGY AND VASCULAR
SURGERY

Edwaldo Edner Joviliano

CARDIOLOGY
Weimar Kunz Sebba B. de Souza

CARDIOVASCULAR
Marcela da Cunha Sales

CLINICAL ONCOLOGY
Alexandre Palladino

CLINICAL PATHOLOGY /
LABORATORIAL MEDICINE

André Doi

COLOPROCTOLOGY

Henrique Sarubbi Fillmann

DERMATOLOGY

Flévia Vasques Bittencourt

DIGESTIVE ENDOSCOPY
Fauze Maluf Filho

DIGESTIVE SURGERY

Fernando Antonio Siqueira Pinheiro

EMERGENCY MEDICINE

Hélio Penna Guimaries

ENDOCRINOLOGY AND
METABOLISM

Paulo Augusto Carvalho de Miranda

FAMILY AND COMMUNITY
MEDICINE

Leonardo Cancado Monteiro Savassi

GASTROENTEROLOGY

Frederico Passos Marinho

GENERAL SURGERY
Luiz Carlos Von Bahten

GERIATRICS AND
GERONTOLOGY

Hercilio Hoepfner Junior

GYNAECOLOGY AND OBSTETRICS
Agnaldo Lopes da Silva Filho

HAND SURGERY
Antdnio Tufi Neder Filho

HEAD AND NECK SURGERY

Leandro Luongo Matos

HEMATOLOGY AND
HEMOTHERAPY

Fernando Ferreira Costa

HOMEOPATHY

Flavio Dantas de Oliveira

INFECTIOUS DISEASES
Alexandre Vargas Schwarzbold



INTENSIVE MEDICINE

Israel Silva Maia

INTERNAL MEDICINE

Ana Paula de Oliveira Ramos

LEGALMEDICINE AND MEDICAL
EXAMINATIONS

Rosa Amélia Andrade Dantas
MASTOLOGY

Gil Facina

MEDICAL GENETICS
Ida Vanessa D. Schwartz

NEUROSURGERY

Manoel Jacobsen Teixeira

NEPHROLOGY

Licio Roberto Requiao Moura

NEUROLOGY

Marcondes Cavalcante Franca Jr.

NUCLEAR MEDICINE
Diego Pianta

NUTROLOGY
Aline Zanetta

OCCUPATIONAL MEDICINE
Andrea Franco Amoras Magalhaes

OPHTHALMOLOGY
Eduardo Melani Rocha

ORTHOPAEDICS AND
TRAUMATOLOGY

Sergio Luiz Checchia
OTOLARYNGOLOGY

Thiago Freire Pinto Bezerra

PAEDIATRIC
Lilian dos Santos Rodrigues Sadeck

PAEDIATRIC SURGERY

Lisieux Eyer Jesus

PATHOLOGY

Monique Freire Santana

PHYSICAL MEDICINE AND
REHABILITATION

Eduardo de Melo Carvalho Rocha
PLASTIC SURGERY

Daniela Francescato Veiga

PREVENTIVE MEDICINE AND
HEALTH ADMINISTRATION

Anténio Eduardo Fernandes D’ Aguiar

PSYCHIATRY
Leonardo Rodrigo Baldagara

PULMONOLOGY /PHTHISIOLOGY
Suzana Erico Tanni Minamoto

RADIOTHERAPY

Wilson José Almeida Jr.
RADIOLOGY

Alexandre Bezerra

RHEUMATOLOGY
Ricardo Machado Xavier

SPORTS MEDICINE

Neuza Mitsuanga

SURGICAL ONCOLOGY
Héber Salvador de Castro Ribeiro

TRAFFIC MEDICINE
José Heverardo da Costa Montal

THORACIC SURGERY

Juliana Dias Nascimento Ferreira

UROLOGY

Roni de Carvalho Fernandes



ASSOCIAGAO MEDICA BRASILEIRA
(BRAZILIAN MEDICAL ASSOCIATION)

MANAGEMENT BOARD 2024-2026

PRESIDENT
César Eduardo Fernandes (SP)

1ST VICE-PRESIDENT
Luciana Rodrigues da Silva (BA)

2ND VICE-PRESIDENT
Nerlan Carvalho (PR)

VICE-PRESIDENTS

Etelvino Trindade (DF) — Mid-West
Claudia Navarro Lemos (MG) — Southeast
Paulo Toscano (PA) — North

Bento Bezerra Neto (PE) — Northeast
Juarez Molinari (RS) — South

GENERAL SECRETARY
Florisval Meinio (SP)

1ST SECRETARY
Maria Rita de Souza Mesquita (SP)

1ST TREASURER
Lacildes Rovella Janior (SP)

RAMB - REVISTA DA ASSOCIAGAO MEDICA BRASILEIRA

<AMB

2 N D T R EASU R E R . Associagao Médica Brasileira

Fernando Tallo (SP)
ADMINISTRATIVE DIRECTOR
Akira Ishida (SP)

CULTURAL DIRECTOR
Romulo Capello (R])

DIRECTOR OF CORPORATE RELATIONS
Carlos Henrique Mascarenhas (MG)

DIRECTOR OF INTERNATIONAL RELATIONS

Carlos Vicente Serrano Junior (SP)

SCIENTIFIC DIRECTOR
José Eduardo Lutaif Dolci (SP)

ACADEMIC DIRECTOR

Clévis Francisco Constantino (SP)

DIRECTOR OF MEMBER SUPPORT SERVICES
José Aurillo Rocha (CE)

DIRECTOR OF PARLIAMENTARY AFFAIRS
Luciano Gongalves de Souza Carvalho (DF)

COMMUNICATIONS DIRECTOR
Luiz Carlos Von Bahten (PR)

(JOURNAL OF THE BRAZILIAN MEDICAL ASSOCIATION)

RAMB

. . . L. , . . Journal of The Brazilian Medical Association
Editors-in-Chief: Renato Deldscio Lopes, José Maria Soares Jr and Roseli Nomura.

Managing Editor: César Teixeira
E-mail: ramb@amb.org.br
Website: www.ramb.org.br

ADDRESS: Rua Sio Carlos do Pinhal, 324

Bela Vista — Sao Paulo

Postal Code: 01333-903

Phone no.: (+55 11) 3178-6800 Ext. 177

The RAMB, Journal of The Brazilian Medical Association, is an official publication of the Associacao Medica Brasileira (AMB — Brazilian Medical
Association), indexed in Medline, Science Citation Index Expanded, Journal Citation Reports, Index Copernicus, Lilacs, and Qualis A3 Capes data-
bases, and licensed by Creative CommonsR.

Registered in the 1st Office of Registration of Deeds and Documents of Sao Paulo under n. 1.083, Book B, n. 2.

Publication norms are available on the website www.ramb.org.br

All rights reserved and protected by Law n. 9.610 — 2/19/1998. No part of this publication may be reproduced without prior written authorization
of the AMB, whatever the means employed: electronic, mechanical, photocopying, recording or other.

THE RAMB IS INDEXED IN SCIELO - SCIENTIFIC ELECTRONIC LIBRARY ONLINE.

Editorial Production

ZEPPELINI
EPUBL\SHERS

The advertisements and opinions published in the Ramb are the sole responsibility of the advertisers and authors.

The AMB and Zeppelini Publishers are not responsible for its content.


http://www.ramb.org.br

EDITORIAL
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Melatonin, programmed death ligand-1, programmed death
ligand-1, and cancer: imagine beyond the future?

José Maria Soares Junior! @, llker Sengul?®

Melatonin (N-acetyl-5-methoxytryptamine) (MT) is an indol-
amine and a neurohormone that is primarily synthesized and
secreted mainly by the pinecone-shaped gland of the cerebrum,
called the conarium or epiphysis cerebri, from amino acid tryp-
tophan. MT, which has various biologic effects, like regulation
of circadian rhythm, as well as antioxidant, anti-aging, and
antitumor activities, was first isolated in 1958 from the bovine
pineal gland by Maliki et al.! Furthermore, the 17th-century
philosopher René Descartes hypothesized the pineal gland of
the brain, representing the location of the Homo sapiens soul,
which paleontologists described it as an ancestral “third eye.”
The third eye, per se, remains poorly understood, and modern
psychology declares perception beyond physical visual function®?.

This “eye-associated” chemical messenger, per se, ensures
high precision in recognizing the night period. It is an endo-
crine marker for darkness and regulates circadian rhythm and
the sleep—wake cycle. Moreover, it can be reproduced by other
vital organs, such as the brain, thyroid, lungs, gastrointestinal
tract, liver, and reproductive and immune systems. Notably, it
is present in mucus, saliva, breast milk, amniotic fluid, Graff
follicle, sperm, urine, etc". MT has been reported to possess
significant antioxidant, anti-inflammatory, antiproliferative,
pro-apoptotic, anti-angiogenic, and antimetastatic immuno-

56, Based on the immunoregulatory prop-

modulatory properties
erties of MT, it has been researched as a therapeutic option for
many autoimmune diseases, which attains its impact through
the MT receptors type 1 and type 2 (MT1 [Mel, ] and MT2
[Mel,,]) of the membrane-bound receptors. Additionally, the
presence of the MT1 receptor in the papillon gland has been
proven to resemble the contingency of MT’s impact on the
thyroid activity and reproduction of hormonal processes.
However, the MT?3 receptor, the third membrane-bound MT
binding site, was theorized as a biological and was detected

, Demet Sengul**

to, in fact, be the cytosolic enzyme, quinone reductase II
(NQO2)". A single-nucleotide polymorphism of MTNRIA,
coding the MT1 protein, gave liaison to a susceptibility of
Graves’ disease and thyroid autoantibody formation, which
led to the contingency of the development of autoimmune
thyroid disease in thyroidology®*°.

Programmed cell death-1 (PCD-1) is a crucial immuno-
logical checkpoint receptor. It is preferably expressed in acti-
vated cells involving T, B, dendritic (DC), natural killer (NK),
and T reg. In addition to this, PCD-1 is linked to augmented
Treg-cell proliferation and enhanced immunosuppressive
function. As such, the epithelial, endothelial, hematopoietic,
and tumor cells can produce programmed death ligand-1
(PD-L1) and programmed death ligand-2 (PD-L2) ligands.
They are regulated by a couple of inflammatory cytokines
involving interferon-gamma (IFN-y), released by activated T
and NK cells. Of note, oncogenes might be vital in promot-
ing PD-L1 expression, unlike PD-L2'"3, PD-L1 messenger
RNA (mRNA) transcription augments with the activation
of the MEK/ERK'*'7 kinase through nuclear factor-kappa
B, essential for its toll-like receptor (TLR)-mediated regula-
tion. Furthermore, IFN receptors 1 and 2 are connected to
regulating the PD-L1 expression of interferon regulatory fac-
tor-(IRF-1), which is another way through the Janus kinase
(Jak)/signal transducer(s) and activator(s) of the transcription
(STAT) pathway. The phosphatidylinositol 3 kinase (PI3K)/
serine/threonine protein kinase B (PKB, also known as AKT)

1417 plays a permissive role in PD-L1 transcription

pathway
through the phosphorylation of rapamycin’s mammalian tar-
get. Notably, it might also up-regulate PD-L1 expression in
response to the IFN-mediated activation of Jak/STAT"®. To date,
PD-L1 is weakly expressed in normal tissues, though it is over-

expressed in many tumor cells. It was indicated that this leads
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to PD-L1 being an immunotherapeutic target'?. The PD-L1-
positive tumors were reported to respond to the treatment
noticeably better than those PD-L1 negative. PD-L1 with a
high expression in tumor cells was emphasized with a better
response to nivolumab in recurrent head-and-neck cancer or
renal cell carcinoma, like pembrolizumab in advanced non-
small cell lung cancer (NSCLC). The interplay of PD-L1 on
the membrane of cancer cells with PCD-1 expression on T cells
provokes T cell exhaustion and attenuation of the succeeding
immune reaction, skipping immune surveillance. Up to now,
the mechanism of PD-L1 and -L2 regulation in tumorigene-
sis immune escape remains largely inscrutable?®?*. The PD1
receptor might be located on both CD8+ and CD4+ T cells.
At the same time, PD-LI is expressed by activated T cells,
tumor-infiltrating macrophages or fibroblasts, and ovarian
cancer cells, which may impose upon the immune response
against the tumorigenesis**?. A growing interest in the pos-
sibility of employing immunotherapy in cases with gyneco-
logical cancers has led to the advancement of a large number
of clinical trials testing immunotherapy as monotherapy and
in combination with other strategies, such as chemotherapy,
targeted agents, or both. As such, cancer immunotherapy tar-
geting PCD-1 or PD-L1 has proven effective in causing dura-
ble antitumor immune responses with less toxicity in many
tumors, including gynecological cancer®*?.

MT was reported in order to enhance the antitumor activity
of macrophages, suppressed by exosomes from gastric cancer
cells, which was achieved through the regulation of PD-L1 in

macrophages via the modulation of the associated microRNAs
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Before respiratory muscle weakness is attributed to a stroke,
alternative causes must be considered and thoroughly ruled out

Josef Finsterer®*

Dear Editor,

We were interested to read the article by Yildiz et al. on a pro-
spective study of respiratory muscle strength in stroke patients,
in which maximal inspiratory pressure (MIP) and maximal
expiratory pressure (MEP) were measured in 171 patients
with chronic stroke compared to 32 healthy controls matched
for age and gender'. Stroke patients were found to have lower
MIP and MEP than healthy controls'. It was concluded that
patients with chronic stroke can suffer from significant respi-
ratory muscle weakness, which requires adaptation of rehabil-
itation programs for stroke patients'. The study is impressive,
but some points should be discussed.

The first point is that the spectrum of the causes of respira-
tory muscle weakness is broad and that these various causes must
be ruled out before respiratory muscle weakness is attributed
to chronic stroke. The causes of respiratory muscle weakness
to be ruled out include electrolyte disturbances, neuromuscu-
lar disorders, transmission diseases, polyradiculitis, neuropathy
(including critically ill neuropathy), psychiatric illness (depres-
sion, delirium), pain, and acidosis or alkalosis.

The second point is that the degree of respiratory muscle
weakness after a stroke can depend strongly on the localization
of the stroke. The weakness may be different in a stroke in the
right or left middle cerebral artery area compared to the basi-
lar artery. If the respiratory center in the brainstem is affected
by the stroke, the respiratory drive may be severely impaired.
Respiratory muscle strength may also depend on whether the
patient has had previous lung or bronchial disease, asthma,
pulmonary embolism, allergy, sleep apnea syndrome, or heart
disease, including left or right heart failure.

The third point is that the latency between the onset of the
stroke and the date of the respiratory muscle examination was
only given as a mean value without a range or standard devia-
tion. We should know the minimum and maximum latencies.

Since a mean latency of 388 days, as shown in Table 1, is quite
long, it cannot be excluded that causes other than the stroke
developed in the post-stroke period and were actually responsi-
ble for the decreased MIP or MEP. Therefore, we should know
how many of the included patients had an intermediate disease
after the stroke that could explain the reduction in MIP or MEP.

The fourth point is that the methods state that the stroke
cohort and the healthy control group were matched by age
and gender. As the two groups were of different sizes (171 vs.
32), it should be explained how the matching was performed.

The fifth point is that despite the indication that the two
groups were matched for gender, there was a significant dif-
ference in the ratio of male to female in the patient and con-
trol groups'. In the stroke cohort, the proportion of males was
39%, while in the control group, 56% of the participants were
male. This discrepancy should be corrected.

The sixth point is that the recruitment period also included
the pandemic'. Since severe acute respiratory syndrome-coro-
navirus-2 (SARS-CoV-2) infection can strongly influence MIP
and MEP?, we should know how many of the included patients
had SARS-CoV-2 infection, its severity, and whether any of
them needed mechanical ventilation.

The seventh point is that it was not explained what is meant
by chronic stroke. Do the authors mean a history of stroke or
do they mean an incomplete stroke? Were only patients with
ischemic stroke or also patients with cerebral hemorrhage
included in the study?

In summary, it can be said that the index study has lim-
itations that relativize the results and their interpretation.
Addressing these limitations could strengthen the conclu-
sions and support the results of the study. Before respiratory
muscle weakness in stroke patients after 1 year is attributed
to the vascular event, alternative causes must be considered
and thoroughly ruled out.
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Response to “The Glasgow prognostic score is unsuitable
for stroke prediction in infective endocarditis”

Cihan Aydin™ ©®, Aykut Demirkiran?!

Dear Editor,

We thank Josef for his interest in our article. We want to
respond to your criticism and contributions. After pneumo-
nia, intra-abdominal abscess, and sepsis, infective endocar-
ditis is the most common infectious condition that causes a
life-threatening risk and is linked to higher rates of mortal-
ity and morbidity'. It was stated by Mr. Finsterer that there
was no difference between Glasgow prognostic score (GPS)
levels. However, in our study, GPS was found to be higher
in Group 1 who had a stroke [Group 1=2(1-2) vs. Group
2=1(0-2), p<0.001]% As is known, many biomarkers such as
C-reactive protein and albumin can increase for various rea-
sons’. In addition, many variables that suppress inflamma-
tion may cause lower detection of these biomarkers. We men-
tioned these issues in the limitation section of our study.
In our study, we tried to create two homogeneous groups in
terms of diseases, such as diabetes, heart failure, kidney fail-
ure, and liver failure. As a second criticism, it was mentioned
that complications of infective endocarditis may cause GPS
elevation. However, the GPS values of the patients were cal-
culated at the time of admission to the hospital before the

complications developed.
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Scores should not limit us, of course. However, they can
be practical in making decisions on some issues and are widely
recommended in many guidelines. Also, no score is perfect and
has shortcomings. There are of course many conditions that
can cause a stroke. In our study, patients with carotid artery
stenosis were excluded. We could have added in the limitation
section that the coagulopathy panel could not be examined.

As we mentioned in the article, stroke diagnosis of patients
is made using physical examination, computed tomography,
and cranial magnetic resonance imaging methods.

Although scoring systems such as GPS cannot replace phys-
ical examination, anamnesis, and other diagnostic methods,

we believe that they can help us in diagnosis and treatment.
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Ventrogluteal site as the preferred choice for pediatric
intramuscular injections: impact on pain and fear

Hongmei Xuan! ©, Lifeng Meng? ©, Peiyu Chen®*

Dear Editor,

I read with great interest the study by Tiryaki et al., examining
the effects of different intramuscular injection (IMI) sites—
specifically, the ventrogluteal (VG) and vastus lateralis (VL)
sites—on pain and anxiety in young children'. This research
offers valuable insights into methods for reducing discomfort
associated with IMIs, a routine yet often distressing experience
for pediatric patients. The selection of injection site in clinical
practice has long been a topic of considerable interest, espe-
cially in pediatrics, where children’s reactions to pain and anx-
iety can complicate standard medical procedures and influence
their overall healthcare experience.

The authors provide compelling evidence that the VG site
markedly reduces pain, fear, and crying duration in children
compared to the VL site. The study employs a robust methodol-
ogy, utilizing a randomized controlled trial (RCT), to compare
the two sites across metrics, such as pain—measured by the
Wong-Baker Faces Pain Rating Scale—and fear, assessed through
the Children’s Fear Scale (CFS). This rigorous approach lends
credibility to the study’s conclusions, making a strong case for
favoring the VG site as the preferred choice for pediatric IMIs.

The effectiveness of the VG site in reducing pain and
distress likely stems from its distinct anatomical and phys-
iological features®. Unlike other areas, the VG site is free of
major blood vessels and nerves, lowering the risk of acci-
dental injury. Additionally, its thinner subcutaneous layer
allows for more efficient absorption of medications, reducing
prolonged irritation. These characteristics jointly contribute
to less immediate pain and a shorter duration of post-in-
jection discomfort. In contrast, the VL site is situated near
denser muscle tissues and bones, potentially contributing
to higher pain scores and longer crying times in this group.
Children receiving injections at the VL site showed a mean
pain score of 7.60 compared to 5.49 in the VG group, a

statistically significant difference that underscores the VG
site’s advantages for pain management.

The study’s findings align with the existing literature on the
benefits of the VG site for IMIs in adults, where it has been
linked to lower pain levels and fewer complications compared
to sites like the dorsogluteal (DG) region’. However, research
specifically focused on pediatric populations remains limited,
particularly studies addressing subjective outcomes such as
fear and crying duration—key indicators of a child’s comfort
during procedures. This study therefore fills an important gap
in pediatric nursing by providing empirical support for the
VG site as a safer and more comfortable choice for children.

Interestingly, the study also examines the psychological
aspect of IMIs by exploring fear, a common response in chil-
dren facing medical procedures. Anticipatory anxiety, often
heightened when children can see the needle approaching,
exacerbates this fear’. The VG site, positioned on the lateral
side of the hip, is typically outside the child’s direct line of
sight during the injection, potentially contributing to lower
fear scores. Children in the VG group indeed reported signifi-
cantly less fear both during and after the procedure compared
to those in the VL group. By minimizing visible exposure to
the needle, this site likely helps alleviate distress and reduce
anticipatory anxiety, highlighting the VG site’s advantages from
both physical and psychological perspectives.

The findings of the study are not only meaningful but also
offer practical benefits for clinical practice. Managing fear and
anxiety in children during routine procedures is a common chal-
lenge in pediatric nursing. Utilizing the VG site could poten-
tially reduce the time needed for IMIs by decreasing crying and
recovery duration, thereby streamlining workflow in high-de-
mand settings like emergency departments. Moreover, using
the VG site can create a more positive experience for young

patients, who are especially sensitive to pain and fear in medical
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contexts. Reducing distressing experiences in early childhood
may positively shape a child’s long-term perception of health
care, helping alleviate anxiety about future medical visits.

However, as the authors note, there are limitations to this
study. The sample size was restricted to 83 participants from a
single center, limiting the generalizability of the findings until
further validation in larger and more diverse pediatric popu-
lations. Additionally, the study focused on children aged 4-6
years, highlighting the need for further research to determine
whether the benefits of the VG site extend to other pediatric
age groups, such as infants or older children. Since muscle mass
and fat distribution vary with age, examining whether the VG
site remains optimal across developmental stages would be
valuable. Furthermore, replicating this study in diverse clinical
settings—including outpatient clinics and primary care facili-
ties—could help establish the VG site’s practicality and effec-
tiveness beyond emergency care environments.

Future research could also explore the impact of parental
involvement and distraction techniques in reducing procedural
anxiety. Involving parents in comforting their child or incor-
porating distraction tools—such as toys or visual entertain-
ment—may further alleviate pain and fear, complementing the
choice of the injection site. Combining optimal site selection

REFERENCES

1. TiryakiO, Menekse D, Ozdemir O, Cinar N, Elmas B. Comparison
of the effect of intramuscular injection from two different sites
on pain and fear in children: a randomized controlled study. Rev
Assoc Med Bras (1992). 2024;70(11):e20240826. https://doi.
org/10.1590/1806-9282.20240826

2. Balci S, Sivri BB. Comparison of pain levels developed during
intramuscular injections to laterofemoral and ventrogluteal regionsin
children: arandomized controlled study. Rev Assoc Med Bras (1992).
2023;69(1):85-9. https://doi.org/10.1590/1806-9282.20220770

2

with these supportive strategies could create a more compre-
hensive approach to pain management in pediatric nursing,
particularly for procedures like IMIs, which are often distress-
ing for young patients.

In conclusion, Tiryaki et al. provide valuable insights into
pain management for pediatric IMIs. By showing that the VG
site is associated with reduced pain, fear, and crying duration,
they present a compelling case for adopting the VG site as stan-
dard practice in pediatric IMIs. Their findings endorse the VG
site as the preferred option, promoting atraumatic care prac-
tices in pediatric nursing and potentially influencing clinical
protocols for IMIs in children. To expand on these findings, I
encourage future research to examine the VG site’s effective-
ness across various pediatric age groups and in diverse health-
care settings. Such studies could further confirm the VG site’s
role in enhancing procedural comfort and fostering a positive

healthcare experience for young patients.
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Can handgrip strength alone detect individuals living with frailty
according to the Clinical Frailty Scale?

Serdar Ceylan* ©, Yelda Ozturk® ®, Merve Guner! ®, Arzu Okyar Bas! ©, Meltem Koca! ®, Cafer Balci' @,
Burcu Balam Dogu?! @, Mustafa Cankurtaran! @, Meltem Gulhan Halil*

SUMMARY

OBJECTIVE: Several studies have been conducted to determine handgrip strength cutoffs that can identify people living with frailty. However, the
handgrip strength cutoff value, which can detect individuals living with frailty based on the Clinical Frailty Scale, has not been determined before.
The aim of this study was to investigate the capacity of handgrip strength to detect individuals living with frailty by using Clinical Frailty Scale as a
reference scale.

METHODS: This retrospective study was carried out by including patients who applied to the geriatric outpatient clinic of a university hospital.
A comprehensive geriatric assessment was performed on all patients. Level 4 and above were considered as living with frailty according to Clinical
Frailty Scale. Receiver operating characteristic curve analysis was performed to determine the handgrip strength cutoff values for predicting individuals
living with frailty.

RESULTS: The median age of 742 patients included in this study was 72.0 years (25p-75p: 68.0-77.0), of which 59.3% (n=440) were female and 49.3%
(n=366) were living with frailty. The median Clinical Frailty Scale level was 3.0 (25p-75p: 3.0-4.0). According to the results of binary logistic regression
analysis, age, sex, and handgrip strength displayed a statistically significant relationship with frailty (p<0001, p=0.001, and p<0.001, respectively).
As a result of the receiver operating characteristic analysis performed to determine the handgrip strength cutoff values that predict frailty, cutoff
values of 16 kg for females and 26.7 kg for males were identified. The area under the curve values for females and males were 0.679 (p<0.001) and
0.790 (p<0.001), respectively.

CONCLUSION: Handgrip strength can be used alone as a predictor to identify individuals living with frailty.

KEYWORDS: Hand strength. Frailty. Sarcopenia. Older adults.

INTRODUCTION is one of the most frequently used scales in frailty screening.
Life expectancy has nearly doubled as a result of advances in It was developed in the second phase of the Canadian Study
modern medicine and public health. The increase in life expec- of Health and Aging’. Grading is made from 1 to 9. Its usabil-
tancy has generated several issues. Chronic diseases, cognitive ity in the aged population in Tiirkiye was examined in a study
impairments, mental disorders, falls, and other issues have by Asik et al., and it was identified as a fast, reliable, and valid
appeared more frequently'. These issues have paved the way for frailty screening tool for older adults in the Turkish popula-
the emergence of many innovative markers. One of them is the tion®. The CFS is widely used by non-geriatrician health per-
concept of frailty, which is used to evaluate and manage older sonnel due to its advantages of easy application, short-time
adult patients more accurately. Frailty arises from an interrup- performance, no need for devices, and success in predicting
tion in the harmonious interaction of biological, genetic, func- health outcomes in different patient groups’.

tional, cognitive, psychological, and socioeconomic dimensions. Handgrip strength (HGS) describes a physical function used
Although there is no formal definition, the general consensus in the screening of sarcopenia, with different cutoff points for
is that it is the accumulation of deficits or losses in physical females and males and differences in the cutoff points accord-
functions?. Frailty is associated with many adverse health out- ing to the genetic characteristics of the populations, and it is
comes, including the need for care, falls, hospitalization, and measured with the help of an auxiliary device®. Although lower
mortality. It is consequently critical to detect the frailty status®. HGS values are associated with a risk of living with frailty

Many scales have been designed to assess frailty. There is, (LWEF)?, it has been questioned whether HGS alone can be
however, no gold standard scale®. The Clinical Frailty Scale (CFS) used to identify patients LWF?. Several researches have been
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Handgrip strength alone detects frailty

conducted to determine the HGS cutoffs that can identify
individuals LWF'"12, However, the HGS cutoff value, which
can detect individuals LCWF based on CFES, has not been deter-
mined before. Hence, the present study aims to investigate the
capacity of HGS to detect individuals LWF by using CFS as

a reference scale.

METHODS

Participants

This retrospective study was carried out by including patients
who applied to the geriatric outpatient clinic of a university
hospital. The inclusion criteria were defined as being 65 years
of age or older and having CFS and HGS values recorded in
the hospital automation system. Patient demographic informa-
tion (age, sex, educational level, marital status, and with whom
they lived) and other details including presence of chronic dis-
eases, dosage of medications taken, and comprehensive geriat-
ric assessment results were recorded. The usage of five or more
medicines per day was considered as polypharmacy, and the
presence of two or more chronic diseases together was consid-

ered as multimorbidity.

Clinical Frailty Scale

The CFS was developed in the second phase of the Canadian
Study of Health and Aging. Individuals are evaluated by tak-
ing into account their activities of daily living (ADL), mobil-
ity, disease symptoms, cognitive status, and life expectancy.
It is a 9-point scale. Level 4 and above are considered as LWE.
Levels 1-9 are graded as very fit, fit, managing well, living with
very mild frailty, living with mild frailty, living with moderate
frailty, living with severe frailty, living with very severe frailty,
and terminally ill. The scale’s validity and reliability in the
Turkish geriatric population have been proven by Asik et al.®.

Handgrip strength

The HGS was measured using a hand dynamometer (Grip
Strength Takei dynamometer, Niigata City, Japan). The mea-
surement was performed three times with the dominant hand,
the elbow flexion at 90°, and a neutrally rotated forearm when
the patient was in the sitting position. The highest value was
recorded.

Ethical approval
The study was approved by the Non-interventional Research
Ethics Board of the Faculty of Medicine, University (blinded

for review) (decision number: [blinded for review]). The authors

2

declared that the study was conducted in accordance with the
Declaration of Helsinki and the ethical standards of Tiirkiye
were followed.

Statistical analysis

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS) software version 24. Categorical variables were
expressed as numbers and percentages, and numerical variables
were expressed as mean and standard deviation or median and
percentiles (p) according to the normal distribution condition.
According to the normal distribution, comparisons were made
with Students t-test or Mann-Whitney U test for numerical vari-
ables and chi-square test for categorical variables. Binary logistic
regression analysis was performed to determine the variables that
affect frailty independently. Receiver operating characteristic
(ROC) curve analysis was carried out to determine the HGS
cutoff values for predicting individuals LIWE Sensitivity, spec-
ificity, positive predictive value (PPV), and negative predictive
value (NPV) were calculated. A p-value of 0.05 was deemed
statistically significant.

RESULTS

The median age of 742 patients included in the study was
72.0 years (25p—75p: 68.0-77.0), of which 59.3% (n=440)
were female, 78.4% (n=582) were living with multimorbid-
ity, 63.2% (n=469) had polypharmacy, and 49.3% (n=366)
were LWE The median CFS level was 3.0 (25p-75p: 3.0—
4.0). There was a statistically significant difference among
demographics, clinical characteristics, and geriatric assess-
ment results such as age, educational level, multimorbidity,
polypharmacy, Katz ADL, Lawton-Brody Instrumental ADL,
Mini Nutritional Assessment-Short Form, Mini-Mental State
Examination, Strength, Assistance with Walking, Rising
from a Chair, Climbing Stairs, and Falls, HGS, and falls
between patients LWF and those not LWF (p=0.004 for
multimorbidity and p<0.001 for other variables) (Table 1).
According to the results of the binary logistic regression anal-
ysis, age, sex, and HGS displayed a statistically significant
relationship with frailty (p<0001, p=0.001, and p<0.001,
respectively) (Table 2).

The ROC curve analysis performed to determine the
HGS cutoff values that predict frailty revealed cutoff values
of 16 kg for females and 26.7 kg for males. The area under
the curve (AUC) values for females and males were 0.679
(p<0.001) and 0.790 (p<0.001), respectively (Figure 1).
The sensitivity, specificity, PPV, and NPV values are sum-
marized in Table 3.
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DISCUSSION

The capacity of HGS, one of the indicators of physical perfor-
mance in older adults, in predicting individuals IWF was evaluated
using CFS as a reference scale. The HGS cutoff points for predict-
ing frailty have been identified to be 16 kg for females and 26.7
kg for males. The HGS is capable of detecting individuals LWF
according to CFS, which not only provides a physical assessment
but also allows the patient to be evaluated from several aspects.
HGS is one of the measures used to assess an individual’s
physical performance. It is used in the screening of sarcopenia
according to the European Working Group on Sarcopenia in

Older People criteria and is defined as probable sarcopenia if - - - — - -
Figure 1. Receiver operating characteristic curve analysis according to

HGS cutoft value is low®. While its main role is in sarcopenia, sex. ROC: receiver operating characteristic, AUC: area under the curve.

Table 1. Patient demographics, clinical characteristics, and comprehensive geriatric assessment results.

Age* (years) 72.0(68.0-77.0) 74.5 (70.0-80.0) 70.0(67.0-74.0) <0.001
Sex (female) 440 (59.3) 224 (61.2) 216 (57.4) 0.30
Education (<8 years) 367 (49.5) 217 (59.3) 150(39.9) <0.001
Married 392(52.8) 196 (53.6) 196 (52.1) 0.70
Living alone 109 (14.7) 55(15.0) 54 (14.4) 0.80
Smoking 173(23.3) 85(23.2) 88(23.4) 0.95
Multimorbidity 582 (78.4) 303(82.8) 279 (74.2) 0.004
Polypharmacy 469 (63.2) 261(71.3) 208 (55.3) <0.001
Comprehensive geriatric assessment
Katz ADL* 6.0 (5.0-6.0) 6.0(5.0-6.0) 6.0 (6.0-6.0) <0.001
Lawton-Brody Instrumental ADL* 8.0(7.0-8.0) 8.0(5.0-8.0) 8.0(8.0-8.0) <0.001
Mini Nutritional Assessment-Short Form* 14.0(12.0-14.0) 13.0(10.0-14.0) 14.0(13.0-14.0) <0.001
Mini-Mental State Examination® 28.0(25.0-29.0) 26.0(23.0-28.0) 29.0(27.0-30.0) <0.001
SARC-F* 1.0(0.0-3.0) 3.0(1.0-5.0) 0.0(0.0-1.0) <0.001
HGS* (kg)
Female 17.6£5.1 16.1£4.7 19.2£5.0 <0.001
Male 262474 21.4+6.9 29.5+6.2 <0.001
Falls 182 (24.5) 113(30.9) 69 (18.4) <0.001

*Median, 25-75 percentiles.*Meantstandard deviation. A CFS score >4 is considered LWF. LWF: living with frailty; ADL: activities of daily living; HGS: handgrip
strength; CFS: Clinical Frailty Scale; SARC-F: Strength, Assistance with Walking, Rising from a Chair, Climbing Stairs, and Falls.

Table 2. Binary logistic regression analysis of variables affecting frailty.

e T e T e
B T

Age (per year) 1.09 1.06-1.12 <0.001 1.07-1.16 <0.001 1.06 1.01-1.10 0.02

Sex (female) 2.11 1.38-3.23 0.001 - - - - - -

Multimorbidity 1.30 0.88-1.93 0.19 0.96 0.57-1.60 0.86 2.01 1.06-3.78 0.03

HGS (per kg) 0.89 0.86-0.92 <0.001 0.91 0.87-0.95 <0.001 0.88 0.84-0.91 <0.001

CFSscore >4 is accepted as LWF. LWF: living with frailty; OR: odds ratio; Cl: confidence interval; CFS: Clinical Frailty Scale; HGS: handgrip strength.
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Handgrip strength alone detects frailty

Table 3. Receiver operating characteristic curve analysis results.

Total (95%Cl) 57.1(51.9-62.2) 73.9 (69.2-78.3) 68.1(62.5-73.3) 63.9 (59.2-68.4)
Female (?5%Cl) 0.679 16.0 50.9 (44.2-57.6) 76.9 (70.7-82.3) 69.5(61.9-76.5) 60.1 (54.1-66.0)
Male (95%Cl) 0.790 26.7 66.9 (58.5-74.6) 70.0(62.3-77.0) 66.4(58.1-74.1) 70.4(62.7-77.4)

AUC: area under the curve; HGS: handgrip strength; PPV: positive predictive value; NPV: negative predictive value; Cl: confidence interval; ROC: receiver

operating characteristic.

the association between a decrease in HGS and other adverse
health outcomes has piqued researchers interest. Its relation-
ship with a variety of outcomes has been studied across a wide
range of patient categories. The risks of cardiometabolic diseases,
cognitive impairments, disabilities, hospitalizations, prolonged
length of hospital stays, LWF, and mortalities increase with a
decrease in HGS'*". It is also part of the locomotory and vitality
components of intrinsic capacity (IC)'°. In addition, considering
its relationship with cognition and mood, HGS is an indicator
that can be used to monitor overall ICY. Therefore, HGS serves
as a crucial guide for clinicians in patient follow-up.

Frailty is typically viewed as a complex entity comprising phys-
ical, cognitive, psychological, and social components. There is no
fully agreed-upon definition®. Essentially, three models are used
to define frailty: rule-based'®, summing the number of deficits
(deficit accumulation)”, and clinical judgment®. A typical exam-
ple of the rule-based frailty definition is the Fried frailty pheno-
type (FFP). One of the characteristics of individuals IWF in FFP
is low HGS"™. One of the shortfalls in the deficit accumulation
model could be a decrease in HGS™. In the clinical judgment
model, frailty is specified according to the clinician’s decision as
a result of the medical history and clinical examination. The CES
is one of the most popular examples of clinical judgment mod-
els. The final decision is made by considering conditions, such
as mobility, disease symptoms, ADL, cognition, and life expec-
tancy’. Although HGS is not one of the elements covered in
CES, there is a significant association between CFS and HGS,
particularly in females. The lower the HGS, the higher the CFS
level and the risk of LWF?!. In the present study, CFS and HGS
were associated in both sexes independently of other variables.

Although HGS and CFS scores are closely related, HGS
cutoff points that can predict LIWF have not been determined
according to CFS. However, some cutoff points are specified
according to other frailty scales. For instance, the HGS cutoff
point in the FFP is 20% lower than the values assigned by age
and body mass index'®. It has been stated that different cutoff
values can be used in different races due to the difference in
the muscle structure between races. In addition, the capac-
ity of HGS alone to detect individuals IWF has been tested in

4

various studies. When FFP is used as a reference scale in older
Chinese adults, the HGS cutoff values as a single predictor,
which can detect individuals LWE, were 18 kg for females and
28 kg for males''. In a study conducted on female rheumatoid
arthritis patients, the HGS cutoff value for predicting individ-
uals LWF using the Kihon Checklist as a reference scale was
17 kg®. In a Turkish validation study of FFP, the HGS cutoff
values were 13.6 kg for females and 27.7 kg for males*. In the
present study, similar to previous studies, the HGS cutoff val-
ues were defined as 16 kg for females and 26.7 kg for males.

Limitations and strengths

This study has some limitations. The association of HGS with
adverse health outcomes could not be assessed since the study
was cross-sectional in nature. Different clinicians have applied
CFS, and this may have caused an operator bias. The study’s
main strength is that the HGS, which is a physical measure-
ment, has the capacity of detecting individuals LWF in a large
sample size and it uses a reference scale that provides a multi-di-
mensional evaluation of individuals and also includes the cli-
nician’s opinion. Another strength is that all patients in the

present study underwent a comprehensive geriatric assessment.

CONCLUSION
HGS can be used alone to identify individuals LWE. Prospective
studies are needed to ascertain the capacity of determined HGS

cutoff values in predicting adverse health outcomes.

AUTHORS’ CONTRIBUTIONS

SC: Conceptualization, Data curation, Formal Analysis,
Methodology, Resources, Writing — original draft. YO:
Conceptualization, Data curation, Formal Analysis, Methodology.
MG: Data curation, Formal Analysis. AOB: Data curation,
Formal Analysis. MK: Data curation, Formal Analysis. CB:
Supervision , Writing — review & editing. BBD: Supervision ,
Writing — review & editing. MC: Supervision , Writing — review
& editing. MGH: Supervision , Writing — review & editing.

Rev Assoc Med Bras. 2025;71(3):e20240237



CeylanSet al.

REFERENCES

1

10.

11.

12.

Beard JR, Officer A, Carvalho IA, Sadana R, Pot AM, Michel JP,
et al. The world report on ageing and health: a policy framework
for healthy ageing. Lancet. 2016;387(10033):2145-54. https://
doi.org/10.1016/50140-6736(15)00516-4

Pilotto A, Custodero C,Maggi S, Polidori MC, Veronese N, Ferrucci
L. Amultidimensional approachtofrailty inolder people. Ageing Res
Rev.2020;60:101047. https://doi.org/10.1016/}.arr.2020.101047

Walston J, Hadley EC, Ferrucci L, Guralnik JM, Newman AB,
Studenski SA, et al. Research agenda for frailty in older adults:
toward abetter understanding of physiology and etiology: summary
from the American Geriatrics Society/National Institute on Aging
Research Conference on Frailty in Older Adults. J Am Geriatr
Soc. 2006;54(6):991-1001. https://doi.org/10.1111/j.1532-
5415.2006.00745.x

Buta BJ, Walston JD, Godino JG, Park M, Kalyani RR, Xue QL,
etal. Frailty assessment instruments: systematic characterization
of the uses and contexts of highly-cited instruments. Ageing Res
Rev.2016;26:53-61. https://doi.org/10.1016/j.arr.2015.12.003

Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell
I, et al. A global clinical measure of fitness and frailty in elderly
people. CMAJ. 2005;173(5):489-95. https://doi.org/10.1503/
cmaj.050051

Asik Z, Kiling $, Kursun O, Ozen M. Validation of the Clinical Frailty
Scale version 2.0 in Turkish older patients. Geriatr Gerontol Int.
2022;22(9):730-5. https://doi.org/10.1111/ggi. 14445

Moreno-Arifio M, Torrente Jiménez |, Cartanya Gutiérrez A, Oliva
Morera JC, Comet R. Assessing the strengths and weaknesses of
the Clinical Frailty Scale through correlation with a frailty index.
Aging ClinExp Res. 2020;32(11):2225-32. https://doi.org/10.1007/
s40520-019-01450-w

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Cederholm
T, et al. Sarcopenia: revised European consensus on definition and
diagnosis. Age Ageing. 2019;48(1):16-31. https://doi.org/10.1093/
ageing/afy169

Marano L, Carbone L, Poto GE, Gambelli M, Nguefack Noudem
LL, Grassi G, et al. Handgrip strength predicts length of hospital
stay inan abdominal surgical setting: the role of frailty beyond age.
Aging Clin Exp Res. 2022;34(4):811-7. https://doi.org/10.1007/
s40520-022-02121-z

SyddallH, Cooper C,MartinF, Briggs R, Aihie Sayer A. Is grip strength
a useful single marker of frailty? Age Ageing. 2003;32(6):650-6.
https://doi.org/10.1093/ageing/afg111

Auyeung TW, Lee JS, Leung J, Kwok T, Woo J. The selection of
a screening test for frailty identification in community-dwelling
older adults. J Nutr Health Aging. 2014;18(2):199-203. https://
doi.org/10.1007/5s12603-013-0365-4

Velghe A, Buyser S, Noens L, Demuynck R, Petrovic M. Hand
grip strength as a screening tool for frailty in older patients with
haematological malignancies. Acta Clin Belg. 2016;71(4):227-30.
https://doi.org/10.1080/17843286.2016.1162381

5

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

McGrath R, Johnson N, Klawitter L, Mahoney S, Trautman K,
Carlson C, et al. What are the association patterns between
handgrip strength and adverse health conditions? A topical review.
SAGE Open Med. 2020;8:2050312120910358. https://doi.
org/10.1177/2050312120910358

Kim J. Handgrip strength to predict the risk of all-cause and
premature mortality in Korean adults: a 10-year cohort study. Int J
Environ Res Public Health. 2021;19(1):39. https://doi.org/10.3390/
ijerph19010039

Soysal P, Hurst C, Demurtas J, Firth J, Howden R, Yang L, et al.
Handgrip strength and health outcomes: umbrella review of
systematic reviews with meta-analyses of observational studies.
J Sport Health Sci. 2021;10(3):290-5. https://doi.org/10.1016/].
jshs.2020.06.009

George PP, Lun P, Ong SP, Lim WS. A rapid review of the
measurement of intrinsic capacity in older adults. J Nutr Health
Aging. 2021;25(6):774-82. https://doi.org/10.1007/s12603-021-
1622-6

Arokiasamy P, Selvamani Y, Jotheeswaran AT, Sadana R.
Socioeconomicdifferences in handgrip strength and its association
with measures of intrinsic capacity among older adults in six
middle-income countries. Sci Rep. 2021;11(1):19494. https://doi.
org/10.1038/541598-021-99047-9

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener
J,etal. Frailty inolder adults: evidence for a phenotype. J Gerontol
ABiol SciMed Sci. 2001;56(3):M146-56. https://doi.org/10.1093/
gerona/56.3.m146

Rockwood K, Mitnitski AB, MacKnight C. Some mathematical
models of frailty and their clinical implications. Rev Clin Gerontol.
2002;12:109-17.http://doi.org/10.1017/S0959259802012236

Brown JD, Alipour-Haris G, Pahor M, Manini TM. Association
between a deficit accumulationfrailty index and mobility outcomes
inolder adults: secondary analysis of the lifestyle interventions and
independence for elders (LIFE) study. J Clin Med. 2020;9(11):3757.
https://doi.org/10.3390/jcm9113757

Spiegowski D, Metzger L, Jain A, Inchiosa MA, Weber G, Abramowicz
AE. The utility of grip strength as a simplified measure of frailty in the
older adultinthe preoperative clinic. Cureus. 2022;14(9):e28747.
https://doi.org/10.7759/cureus.28747

Bahat G, Kilic C, Altinkaynak M, Akif Karan M. Comparison of
standard versus population-specific handgrip strength cut-off
points in the detection of probable sarcopenia after launch of
EWGSOP2. Aging Male. 2020;23(5):1564-9. https://doi.org/10.
1080/13685538.2020.1870038

Sobue 'Y, Suzuki M, Ohashi Y, Koshima H, Okui N, Funahashi K et al.
Validation of grip strength as a measure of frailty in rheumatoid
arthritis. Sci Rep. 2022;12(1):21090. https://doi.org/10.1038/
s41598-022-21533-5

Varan HD, Deniz O, Coteli S, Dogrul RT, Kizilarslanoglu MC,
Goker B. Validity and reliability of Fried frailty phenotype in
Turkish population. Turk J Med Sci. 2022;52(2):524-7. https://
doi.org/10.55730/1300-0144.5318

Rev Assoc Med Bras. 2025;71(3):e20240237


https://doi.org/10.1016/S0140-6736(15)00516-4
https://doi.org/10.1016/S0140-6736(15)00516-4
https://doi.org/10.1016/j.arr.2020.101047
https://doi.org/10.1111/j.1532-5415.2006.00745.x
https://doi.org/10.1111/j.1532-5415.2006.00745.x
https://doi.org/10.1016/j.arr.2015.12.003
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1111/ggi.14445
https://doi.org/10.1007/s40520-019-01450-w
https://doi.org/10.1007/s40520-019-01450-w
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1007/s40520-022-02121-z
https://doi.org/10.1007/s40520-022-02121-z
https://doi.org/10.1093/ageing/afg111
https://doi.org/10.1007/s12603-013-0365-4
https://doi.org/10.1007/s12603-013-0365-4
https://doi.org/10.1080/17843286.2016.1162381
https://doi.org/10.1177/2050312120910358
https://doi.org/10.1177/2050312120910358
https://doi.org/10.3390/ijerph19010039
https://doi.org/10.3390/ijerph19010039
https://doi.org/10.1016/j.jshs.2020.06.009
https://doi.org/10.1016/j.jshs.2020.06.009
https://doi.org/10.1007/s12603-021-1622-6
https://doi.org/10.1007/s12603-021-1622-6
https://doi.org/10.1038/s41598-021-99047-9
https://doi.org/10.1038/s41598-021-99047-9
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1093/gerona/56.3.m146
http://doi.org/10.1017/S0959259802012236
https://doi.org/10.3390/jcm9113757
https://doi.org/10.7759/cureus.28747
https://doi.org/10.1080/13685538.2020.1870038
https://doi.org/10.1080/13685538.2020.1870038
https://doi.org/10.1038/s41598-022-21533-5
https://doi.org/10.1038/s41598-022-21533-5

https://doi.org/10.1590/1806-9282.20240865

ORIGINAL ARTICLE

Human papillomavirus vaccination: if the vaccine is important
and available, why not use it?
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SUMMARY

BACKGROUND: Human papillomavirus (HPV) is the most common virus of the reproductive tract, is linked to cervical cancer, and can be prevented
by vaccination, which is most effective if the vaccine is administered before sexual activity begins.

METHODS: This descriptive, cross-sectional, and qualitative study was based on a survey containing 15 questions delivered to schools in three cities
inthe ABC region. Two schools from high-income neighborhoods and two from low-income neighborhoods were selected in each city based on real
estate values. Data were expressed in absolute numbers and percentages and interpreted by descriptive analysis. The statistical tests of association
were performed.

RESULTS: Twelve schools were invited and nine agreed to participate. Of the 4,503 questionnaires delivered, 1,921 were completed by parents and
guardians. The vaccination rate was 56.05% in private schools and 66.58% in public schools. Private vs. public school was not an independent factor
for vaccination, but residing in a low-income neighborhood and city was a determinant factor. Approximately 40% of the parents/guardians reported
not having their children vaccinated, primarily due to concerns about adverse effects.

CONCLUSION: Despite being freely available and proven effective, the human papillomavirus vaccine remains underutilized. The reasons exposed
in this paper may be useful in strategies to enhance vaccination coverage.

Trial registration: This study was approved by the research ethics committee under the number 2.143.196.

KEYWORDS: Immunization schedule. Papillomavirus vaccine. Papillomavirus infection. Public health. Brazil.

INTRODUCTION the World Health Organization (WHO), both the available

Human papillomavirus (HPV) is the most common reproduc-
tive tract virus and can be acquired by sexually active women
and men'. It is the main cause of almost all cervical cancers
and is responsible for a significant fraction of other genital and
oropharyngeal cancers®. With approximately 570,000 new cases
per year worldwide, cervical cancer is the fourth most com-
mon type of cancer among women worldwide®*. It accounts
for 311,000 deaths per year and is among the most frequent
causes of cancer deaths in women’®.

The most effective prevention strategy is the HPV vac-
cine. Currently, there are three vaccines available: quadriva-
lent (Gardasil®), bivalent (Cervarix®), and ninevalent vaccine,

which is the only one not yet available in Brazil”. According to

vaccines are safe and may reach efficacy levels of 90-100% if
administered before exposure to the virus®'°.

In this sense, the Brazilian Ministry of Health initiated
free Gardasil® vaccinations for girls aged 9-13 years through
the Unified Health System in 2014. Subsequently, boys aged
11-15 years were included. However, despite being free, cov-
erage with one dose decreased by 23% from 2014 to 2015,
making it necessary to understand the social and structural
barriers that caused such a decline!"'2,

Therefore, this study aimed to explore the reasons why
children are not being vaccinated and to aid the development
of new approaches that encourage better adherence to immu-

nization campaigns.
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Human papillomavirus vaccination awareness in Brazil

METHODS

This descriptive, cross-sectional, and qualitative study received
prior approval from the Research Ethics Committee under the
number 2.143.196. All participants were informed about the
objectives of the study and the use of its data.

Sample selection
In this study, schools were chosen for two reasons: They serve asa
gathering place for children of a specific age group and facilitate
communication with parents and guardians and they allow for
the evaluation of income’s impact on public health knowledge.
For each city in the ABC Paulista (Sio Caetano do Sul,
Santo André, and Sao Bernardo do Campo), two schools from a
high-income neighborhood and two from a low-income neigh-
borhood were selected based on the average value of the real
estate in each region. Thus, the study involved a total of 12
schools (six public and six private) across six different neigh-
borhoods (three high-income and three low-income).

Data collection

We utilized a survey containing 15 questions about HPV to
analyze the knowledge of the parents and guardians of chil-
dren in the age group targeted by the public vaccination pol-
icy. The study was conducted in three stages:

1. Visits to selected schools to issue invitations to the board
of directors to participate in this study.

2. Delivery of questionnaires to students in the fourth
through ninth grades (age range: 9-14 years). The ques-
tionnaires were sent home via school diaries for guard-
ians to complete and then were returned to teachers.

3. Collection of the completed questionnaires.

Statistical analysis

Data collected from the questionnaires were tabulated, expressed
in absolute numbers and percentages, and interpreted using
a descriptive analysis. Differences between high- and low-in-
come neighborhoods and between public and private schools
were compared. A multivariate analysis was performed to eval-
uate the association between qualitative variables explored in
the questionnaires.

RESULTS

Of the 12 pre-selected schools, nine agreed to participate in
the study34six in high-income neighborhoods and three in
low-income neighborhoods. Five schools were private and four
were public. Of 4,503 questionnaires delivered, only 1,921
were completed.

2

Profile of parents and/or guardians

'The questionnaires were completed mainly by mothers. Regarding
educational level, 50% of the respondents had completed higher
education and 40% had high school diplomas. Approximately
64.7% had access to the private healthcare system (Table 1).
The average age of the respondents was 41.927.3 years, and the
families had up to four children, aged 6.2+5.3 to 12.244.2 years.

Knowledge about human papillomavirus

Almost everyone reported having some knowledge about HPV,
with television as the most common source of information
(74.1%). Majority of the respondents (68.5%) indicated that
their information came from a doctor or other health profes-
sionals. When asked about which diseases HPV was related
to, 87.7% of the participants said sexually transmitted diseases
(STDs) and 62.6% said cancer.

Vaccine against human papillomavirus

The vaccine availability in public and private networks was
known by most participants: They knew the ideal age range for
vaccination, its appropriate timing, and the guidelines provided
by the Ministry of Health (Table 3). However, approximately
40% of the respondents reported not having vaccinated their
children, primarily due to concerns about perceived adverse
events (Table 2).

Vaccination coverage

Most of the guardians were not afraid to vaccinate their children,
but only 60.37% of children were vaccinated. Public schools
had the highest percentage of vaccinated students at 66.58%,
compared to 56.05% in private schools. A multivariate analy-
sis by logistic regression indicated that the type of school (pri-
vate vs. public) was not an independent factor for vaccination,
but residing in a low-income neighborhood was a significant
determinant (Table 3).

DISCUSSION

In the present study, we found that, contrary to what was
expected, there was low adherence to a survey that could con-
tribute to public health. There was also resistance from schools
to deliver the questionnaires for logistical reasons, religious ties,
and concerns about the potential reaction of parents.
Despite these challenges, it is noteworthy that almost all
participants had some knowledge about HPV, and approxi-
mately 60% took their children for vaccination. In this context,
Brabin et al. conducted a similar study in schools on parents
and guardians to evaluate the acceptance of HPV vaccination.
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Table 1. Profile of the families participating in the study and human Table 2. Knowledge about the availability and indication for the human
papillomavirus transmission according to them | *the (%) that equals papillomavirus vaccine.

less than 100 is due to “not informed” answers. . o
Question Frequency | Percentage (%)
Variable Frequency | Percentage (%)

Related to sexual activity

Who answers

Mother 1328 798 M2 Lo i
Father 264 158 No 64 39
Grandmother 51 3 | don’'t know 55 3.3
Grandfather 3 0.18 s there a vaccine for women?
2ol £ Gl Yes 1565 94.9
Gender No 15 09
Female 1.436 86.2 —— 9 a1
Male 221 132 ontrnow :
Edlucaiien Is there a vaccine for men?
Elementary education 161 9.6 Yes 1,246 76
Secondary education 528 31.7 No 102 6.2
Higher education 841 50.5 | don’t know 288 17.5
Master’s degree 93 55 Availability
Doctorate 14 0.84 -
Private 36 2.2
Graduate degree 1 0.06
- Public health 204 12.5
Medical care
Agreement 883 53 Both 1381 84.9
Public health 428 27.3 Are children vaccinated?
Private 134 8 Yes 987 60
Agreement and public health 21 1.2 No 623 379
Agreement and private 49 2.9 | don't Know 33 5
Private and public health 7 0.4 —
- - Is there a fear of vaccination?
Private, public health, and health 8 04
insurance ’ Yes 194 11.9

HPV transmission according to participants No 1,436 fe¥e}
Percentage (%) Is there an ideal age range for vaccination?
Way of transmission Ves 1423 86.9
Towel
Yes 239 144 No > 33
No 1421 85.6 | don’t know 158 9.6
Sexual What is the age recommended by the MS*?
Yes 1,618 97.6 Newborns up to 1 year 13 0.8
No 39 2.3 2-7 years 8 0.5
el 9-13 years 1,587 97.1
Yes 232 14
After 18 years 25 1.5
No 1419 85.9
Tsm— Do vaccines have to be made before the first sexual intercourse?
Ves 24 1 Yes 1,004 61.4
No 1,626 99 No 314 19.2
Syringe | don’t know 313 19.1
Yes 336 203 Is there a benefit in receiving the vaccine after the recommended age?
No 131> /9.6 Yes 1271 77.5
Closed environments N as -
Yes 8 04 ° -
No 1.641 994 | don't know 278 17
HPV: human papillomavirus. "MS = Ministério da Satde.
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Table 3. Vaccination coverage descriptives and multivariate analysis by logistic regression.

Fear of vaccination? | 88.54%

Vaccinated

Non-vaccinated

Total 1,147 60.37% 753 39.63%
School
Public 518 66.58% 260 33.42%
p<0.001 (x?)
Private 629 56.05% 493 43.94%
Neighborhood
Low income 714 69.25% 317 30.75%
p<0.001 (x?)
High income 433 49.83% 436 50.17%
City
SCS 50 57.47% 37 42.53%
SA 662 54.26% 558 45.74% p<0.001 (x?)
SBC 435 73.36% 158 26.64%

Multivariate analysis

School (public vs. private) 1.05 0.12 043 0.665
Neighborhood (low vs. high income) 1.85 0.25 4.59 <0.001
City (SCS, SA, and SBC) 1.36 0.15 281 0.005

SCS: Sao Caetano do Sul, SA: Santo André, SBC: Sdo Bernardo do Campo.

With a response rate of 22%, it was found that most respon-
dents intended to vaccinate their children but feared its poten-
tial side effects'; interestingly, these data are still consistent
with ours, despite a 10-year difference.

Besides, it is already well established that school-based
HPV vaccination programs have improved vaccine uptake
among adolescents worldwide, and school-based vaccination
has proven to be an effective tool in increasing vaccination
equity even during the most recent COVID-19 pandemic'*".
It has also been shown that after implementing a vaccination
promotion program, the HPV vaccination uptake tends to
rise, especially in schools where on-site vaccination events
take place'®!". Thus, it would be reasonable to expect that
both private and public schools would greet our effort to
further expand the knowledge about HPV and the avail-
able vaccination programs. However, there were challenges
in establishing contact with institutions from both sectors,
and we found it easier to schedule a meeting and deliver
questionnaires to private schools in high-income neighbor-
hoods in Santo André. In public schools, the delivery was
possible through a meeting with the State Department of

Education, which was requested to help contact schools.
Nevertheless, return rates were similar between public and
private schools, which might be due to the questionnaires
being delivered to children in the fourth and fifth grades
only, an age group in which parents and guardians tend to
accompany children to visits with doctors and the interest
in vaccination may be greater.

Furthermore, most participants reported having heard
about HPV, with the Internet being the most common source
of information. This trend reflects findings from prior studies
that were conducted before the implementation of vaccination
as a public health policy'®". Although convenient, this method
of learning poses risks, as the media can disseminate incorrect
information. It must be mentioned, however, that the role of
healthcare providers in vaccine uptake cannot be overlooked.
More specifically, a study conducted by the Cochrane group
has found that positive interactions with frontline healthcare
workers were positively associated with vaccination acceptance,
thus reinforcing the positive influence that well-trained profes-
sionals might have in combating misinformation and providing

parents with scientifically accurate guidance®.
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Still, healthcare providers are not the only influential source
of information. In a study on vaccine knowledge among stu-
dents, mothers, and teachers in public schools in Recife-PE,
Silva et al. found that participants pointed to schools as the
most effective medium to disseminate knowledge®'. The dis-
cussion about sexuality and the fear of encouraging early sex-
ual practice was one of the obstacles to vaccination education.
The fear of adverse reactions to vaccination was also raised.

However, postponing vaccination implies reducing the
chances of preventing HPV infections. The lack of knowledge
of this information by parents or guardians and the association
made between HPV and other STDs may prevent the immu-
nization of children. Thus, the American Society of Clinical
Oncology (ASCO) reinforced the need for more aggressive
policies to increase the rate of HPV vaccination; the American
Cancer Society (ACS), through the National HPV Vaccination
Roundtable, created the Vaccinate Adolescents Against Cancer
program to promote awareness and education, and in July 2016,
the ACS instituted new guidelines, recommending that all men
and women receive the vaccine, which shows the importance
of vaccination to prevent cancers related to HPV infection®.

Recently, the Commission for the Defense of Women’s Rights
in the Brazilian Chamber of Deputies held a public hearing to
expand HPV vaccination, as coverage remains far from the target,
especially among boys, whose vaccination rate is below 25%%.
Our analysis found that living in a low-income neighborhood
significantly impacted vaccination rates. Furthermore, currently,
we are still facing the aftermath of the COVID-19 pandemic, so
interest in the topic discussed in this study has decreased. It has
been previously shown that the high HPV vaccination cover-
age in girls could practically lead to the eradication of cervical
cancer in most low- and middle-income countries by the end
of the century; however, given the present situation, the HPV
infection rate may worsen in the future as the pandemic has
caused a major setback in childhood vaccinations worldwide***.

In summary, addressing HPV in elementary schools is
challenging due to logistical and cultural factors, including the
stigma associated with discussing sexual health. Reinforcing
the relationship between HPV and cancer in public policies
is essential, and incorporating scientific discussions on vacci-

nations in science classes could be a viable strategy not only
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SUMMARY

OBJECTIVE: Inwomenwho are believed to have ovarian cancer but have a poor performance status or have advanced disease thought to be beyond
the scope of primary cytoreductive surgery, neoadjuvant chemotherapy can be administered with acid cytology and/or tru-cut biopsy referral. The aim
of this study was to determine the accuracy, adequacy, safety, and reliability of these minimally invasive interventional procedures.

METHODS: Thisis aretrospective analysis of 63 patients with a suspicion of ovarian cancer who reported to Bezmialem University Hospital between
2014 and 2021, underwent ultrasound-guided acid cytology and tru-cut biopsy, and also had postoperative final pathology results.

RESULTS: On comparing acid cytology and tru-cut biopsy at the same time with the postoperative final pathology results, it was seen that the positive
predictive value was 100% in all groups. It was revealed that the sensitivity of acid cytology was 64%, the specificity was 100%, the negative predictive
value was 12%, and the accuracy of the test was 65%. The sensitivity of the tru-cut biopsy was 91%, the specificity was 100%, the negative predictive
value was 42%, and the accuracy of the test was 92%. In the case of both procedures, the sensitivity was calculated as 93% and the accuracy of the
test was calculated as 93%. There were no false-positive cytology and biopsy results.

CONCLUSION: Due to its high reliability and accuracy, the combined application of these minimally invasive methods has the potential to routinely

replace more invasive methods for adequate tumor sampling, such as diagnostic laparoscopy or exploratory laparotomy.

KEYWORDS: Ultrasound. Biopsy. Cytology.

INTRODUCTION

Ovarian cancer has the second highest mortality rate of all
gynecological malignancies'. Patients do not apply to the hos-
pital at an early stage due to their non-specific symptoms, so
only 30% of cases can be diagnosed at stage I or II, and the
majority of ovarian cancer cases are diagnosed at an advanced
stage”. It is a disease with a poor prognosis since it can be diag-
nosed at an advanced stage, with high recurrence rates despite
treatment and low disease-free and overall survival rates in the
advanced stage.

The primary treatment for advanced-stage ovarian cancer is
primary debulking surgery (PDS) or interval debulking surgery
(IDS) after neoadjuvant chemotherapy (NACT), depending
on whether surgical excision is possible or not and the comor-
bidities of the patients’. One of the most important factors

affecting survival in ovarian cancer is the ability to achieve
complete resection or at least optimal cytoreduction (the larg-
est tumor diameter should be less than 1 cm) with surgery®.
The PDS approach minimizes the tumor burden of patients
and contributes effectively to the postoperative chemotherapy
process. However, patients with diffuse deep involvement of
the small intestinal mesentery, diffuse infiltration of the stom-
ach or duodenum, multiple liver metastases (multisegmental),
diffuse carcinomatosis of the small intestine, involvement of
the head or the large part of the pancreas, unresectable lymph
node disease (e.g., thoracic), multiple lung metastases, and
brain metastases are not suitable for PDS’. Additionally, IDS
is preferred in some patients because their poor preoperative
performance and poor nutritional status are associated with
postoperative morbidity and mortality®.
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Diagnostic accuracy of tru-cut biopsy and acid cytology for ovarian cancer

Today, image-guided biopsy/ascites cytology application
using ultrasonography (USG), computed tomography (CT), or
magnetic resonance (MR) guidance is precious in the presence
of an advanced-stage ovarian cancer suspicion. However, ultra-
sound-guided methods, with the flexibility to use transvaginal,
transabdominal, and transrectal approaches, offer benefits and
have minimal risk of complications, high accessibility, and low
costs compared to CT or MR guidance’. Usually, a histological
diagnosis can be achieved without diagnostic laparoscopy or
laparotomy by providing a site-specific primary tumor diag-
nosis. Tissue sampling by diagnostic laparoscopy or laparot-
omy requires general anesthesia and hospitalization, resulting
in higher costs and potential surgical morbidity.

The present study was designed to compare the tru-cut
biopsy/ascites cytology samples obtained under preoperative
ultrasound guidance and the postoperative final pathology
results of the patients operated on with a preliminary diagnosis
of ovarian cancer. The primary aim was to compare the con-
sistency of tru-cut biopsy and ascites cytology results with the
final pathology results (accuracy). Our secondary aim was to

determine these procedures’ safety, reliability, and proficiency.

METHODS

This study was a retrospective analysis of the tru-cut biopsy,
ascites cytology, and postoperative final pathology results of
patients with suspicious ovarian cancer who reported to the
Department of Obstetrics and Gynecology in Bezmialem
University Hospital, Turkey, between January 2014 and
December 2021. The Non-interventional Ethics Committee
decision number of the study was 2022/31. Data were collected
by reviewing electronic patient records, including USG/MR/
CT/positron emission tomography reports, laboratory tests, and
pathology/surgery reports. The radiologists obtained written
informed consent from all patients before the tru-cut biopsy
or ascites cytology procedure.

The study included patients who were initially evaluated for
ovarian cancer based on imaging, laboratory tests and physical
examination findings, but in whom optimal cytoreduction was
not possible; patients with a history of previous malignancy
and suspected recurrence; patients who were not suitable for
PDS due to comorbidities and performance status; and patients
who underwent tru-cut biopsy and/or ascitic cytology to make
the differential diagnosis of benign (tuberculosis, chronic pel-
vic infections) and malignant (lymphoma, gastrointestinal
system tumors) diseases that were clinicoradiologically similar
to ovarian cancer. These patients were also patients with final
pathology results who had been operated on with or without

2

NACT. Patients for whom tru-cut/acid cytology results were
not available, who died during the NACT treatment, who
were lost to follow-up after tru-cut/acid cytology samples were
taken or after receiving NACT, and who were under the age of
18 years were excluded from the study.

The patients’ demographic characteristics, physical exam-
ination findings, laboratory test results, imaging findings, the
site of the biopsy obtained, histopathological features in the
tru-cut biopsy and ascites cytology, and final pathology reports
were analyzed using the hospital database. The statistical eval-
uation was performed accordingly.

Ascites cytology technique

Following the determination of the localization where the
procedure would be performed by abdominal USG, immedi-
ately after the application of local anesthesia to this area with
Locanest Spray containing 10% lidocaine, paracentesis guided
by abdominal USG was performed with a 20-Gauge Spinal
Needle Quincke 6” to collect at least 60 cc of the ascites fluid.

Tru-cut biopsy technique

The biopsy was not performed if international normalized
ratio (INR) >1.5 or platelet<50,000 cells/mL in the periph-
eral blood of the patients. In patients using anticoagulants, the
drug was discontinued 5 days before the procedure and was
restarted after the procedure. Following the determination of
the localization where the procedure would be performed with
abdominal USG, 5 min after the application of local anesthesia
to this area with 3 cc subcutaneous injection of 2% prilocaine
hydrochloride, a tru-cut biopsy guided by abdominal USG was
performed with the help of 17-Gauge TruGuide Bard coaxial
needle and 18-Gauge Max-Core gun to obtain at least two tis-
sue cylinders of 20 mm long.

The Doppler imaging feature of USG was also utilized during
the procedure. In this way, the inferior epigastric artery and vein
were visualized and vascular injuries were avoided during the
needle entry into the abdomen. In addition, attention was paid
to the mesenteric vascular structures that may be close to the
tissues to be biopsied in the abdomen. Since the vascularity in
the tissues can also be evaluated with the help of Doppler imag-
ing, instead of necrotic tissues, live tissues with vascularity were
detected in the tumoral areas to be biopsied, and the adequacy
of the material that can provide tissue diagnosis was ensured.
Another advantage of USG is that it is mobile during the proce-
dure, thus enabling simultaneous tissue acquisition from different
localizations within the same mass by moving with the needle.

In this study, radiologists who performed USG-guided
paracentesis and tru-cut biopsy procedures have 10, 20, and
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25 years of experience, respectively. As indicated in previous
studies, we know that performing these procedures with the
help of experienced radiologists, especially under USG guid-

ance, has a crucial role in tissue sufficiency®.

Histopathological evaluation

All cytology and tissue samples obtained in our study were exam-
ined by two experienced pathologists. All tru-cut biopsy and
acid cytology materials examined by the pathologist; reported
detailing tumor origin and histological subtype.

Statistical evaluation

In this study, the descriptive statistics of the qualitative vari-
ables were presented as numbers and percentages, and the
descriptive statistics of the quantitative variables were pre-
sented as mean, median, standard deviation, and minimum
and maximum values. Sensitivity, specificity, accuracy, positive
predictive value (PPV), and negative predictive value (NPV)
were calculated with confidence intervals for evaluating asci-
tes cytology and tru-cut biopsy techniques in terms of final
pathology results. The SPSS (version 28) package program

was used in the analyses.

RESULTS
Between January 2014 and December 2021, a total of 76
patients were evaluated at our department. In the examinations,
three patients who were known to have had IDS but whose
tru-cut/acid cytology results were not available before NACT,
three patients who died during NACT treatment and therefore
debulking surgery could not be performed, two patients who
were lost to follow-up after tru-cut/acid cytology procedures,
four patients whose surgery was not performed in our hospi-
tal after NACT, and one patient under the age of 18 years were
identified. Sixty-three patients were included in the study after
exclusion (Figure 1). The patients were divided into three groups.
In 12 of these patients, only acid cytology was obtained before
the operation, and only tru-cut biopsy was taken in 22 of them.
In 29 patients, both acid cytology and tru-cut biopsy were taken.
The mean age of the 63 female patients included in the study
was 62 years, the mean body mass index was 28.5 kg/m?, and
the mean serum CA125 value was 1,546 U/mL. The complaints,
comorbidities, presence of preoperative ascites, Eastern Cooperative
Oncology Group scores, clinical stages, and biopsy sites of the
patients are presented in Table 1. There were no major differences

in the preoperative evaluation between the groups. Tru-cut biopsy

Figure 1. Flowchart of the study.
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Table 1. Preoperative evaluation of patients and biopsied sites.

Parameters (n=63)

Age (years); meantSD™ (range) 63352%8111)2
BMI’ (kg/m?); mean#SD (range) ég;_ﬁi%
CA125 (U/ml); mean£SD (range) 1%?3?22%3650
Complaint; n%
Pain, swelling, palpable mass 42 (66.7)
Constipation, diarrhea, weight loss 3(4.8)
Urinary complaint, abnormal uterine bleeding 6(9.5)
Loss of appetite 7(11.1)
Shortness of breath 5(7.9)
Presence of comorbidity ™ ;n% 38(60.3)
Presence of preoperative ascites; n% 56 (88.9)
ECOG " score; n%
0 10(15.9)
1 27 (42.9)
2 21(33.3)
3 5(7.9)
Clinical stage; n%
2 8(12.7)
3 38 (60.3)
4 17 (27)
Biopsy location; n%
Omentum 15(23.9)
Peritoneum 24 (38.1)
Mass 8(12.7)
Other 4(6.3)

*Body mass index; ** standard deviation.

***Comorbidity defined as hypertension, diabetes mellitus, and cardiac,
metabolic, and cerebrovascular disorders.

***Eastern Cooperative Oncology Group. SD: standard deviation; BMI: body
mass index; Eastern Cooperative Oncology Group.

was obtained from the omentum in 15 patients, the peritoneum
in 24, the pelvic mass in 8, the liver in 2, right cervical lymphade-
nopathy (LAP) in 1, and left inguinal LAP in 1 patient.
Ascites cytology was obtained in 41 of the 63 patients
included in the study. In 25 of these patients, both the ascites
cytology and final pathology results were reported as “malignant”
(true-positive cytology). In two patients, both ascites cytology and
final pathology results were reported as “benign” (true-negative
cytology). Incompatibility was present in 14 patients. The final

pathology results of these patients whose ascites cytology was

4

“non-malignant” were reported as “malignant” (false-negative
cytology). There was no patient whose ascites cytology result was
“malignant” but whose final result was reported as “non-malig-
nant” (false-positive cytology). Tru-cut biopsy was taken in 51
patients. The biopsy was true positive in 44 of the 51 patients
and true negative in three patients. There was incompatibility in
four patients (false-negative biopsy). There was no false-positive
biopsy. Both ascites cytology and tru-cut biopsy were taken in
29 patients. If at least one of the two procedures was reported as
“malignant,” the result was evaluated as “malignant.” There was
a true-positive result in 27 patients and a false-negative result in
two patients. In two of the true-positive patients, tru-cut biopsy
was benign, while acid cytology was reported as malignant,
and in eight of them, tru-cut biopsy was malignant, while acid
cytology was reported as benign. True negativity could not be
assessed since no patients in this group had a “non-malignant”
final result. False positivity was not present. Among the patients
included in the study, the final pathology results of five patients
were reported as benign. These patients were thought to have
ovarian cancer clinically and radiologically.

When the pathology results of patients with acid cytol-
ogy and tru-cut biopsy were compared with the postoperative
final pathology results, we found that the PPV was 100% in
all groups. We found that the sensitivity of the acid cytology
procedure was 64%, the specificity was 100%, the NPV was
12%, and the accuracy of the test was 65%. We found that the
sensitivity of the tru-cut biopsy procedure was 91%, the spec-
ificity was 100%, the NPV was 42%, and the accuracy of the
test was 92%. In the case of both procedures, we found that
the sensitivity was 93% and the accuracy of the test was 93%.
However, the specificity and NPV could not be calculated since
there were no patients in the third group whose final pathol-
ogy result was reported as benign (Table 2).

The present study performed 97 ultrasound-guided min-
imally invasive procedures. The tru-cut biopsy material was
reported as insufficient in one patient and acid cytology material
in four patients, but sufficient tissues and cells were obtained
in the second attempt. Therefore, the results of 92 proce-
dures were available, 51 tru-cut biopsy and 41 acid cytology.
Adverse events occurred in two of them during the procedure.
One was subcutaneous hemorrhage after tru-cut biopsy, and
the other was drainage catheter-related closed perforation in
the colon. The adverse event rate was 2%.

DISCUSSION

In recent years, IDS has become an option for advanced ovar-
ian cancer. Randomized controlled studies on large populations

Rev Assoc Med Bras. 2025;71(3):220240869



Tanoglu FB et al.

Table 2. Evaluation of the sensitivity, specificity, positive predictive value*, negative predictive value**, and accuracy of ascites cytology and tru-
cut biopsy.

Procedures Sensitivity Specificity PPV NPV Accuracy
(95%Cl) (%) (95%Cl) (%) (95%Cl) (%) (95%Cl) (%) (VA)
Ascites cytology (n=41) 64.1(47.1-78.3) 100 (19.7-100) 100 (83.4-100) 12.5(2.2-39.5) 65.9
Tru-cut biopsy (n=51) 91.7(79.1-97.2) 100 (30.9-100) | 100 (89.9-100) 42.8(11.8-79.7) 92.2
Ascites cytology+tru-cut biopsy (n=29) 93.1(75.7-98.7) N/A 100 (84.4-100) N/A 93.1

*Positive predictive value. **Negative predictive value. Patients who underwent both procedures were included in the first and second groups. Cl: confidence
interval; PPV: positive predictive value; NPV: negative predictive value.

have revealed that IDS has the advantages of achieving optimal study had final pathology results. There are also patients whose
cytoreduction, providing palliative chemotherapy, and increas- disease progresses and cannot be operated on despite NACT™.
ing the quality of life when evaluated together with emotional Mascilini et al. evaluated the diagnostic accuracy of transvag-
and cognitive functions. It also saves time in the preparation of inal ultrasound-guided biopsy. The accuracy of biopsy over sur-
the operation for patients who are not suitable for the operation gery was found to be 94% (96/102), which was similar to ours,
because of the high risk of morbidity/mortality after cytoreduc- while six false-negative cases (6%) were reported. Biopsy correctly
tive surgery®'’. Tissue diagnosis should usually be obtained by identified 86 primary invasive tubo-ovarian carcinomas and 10
image-guided paracentesis, biopsy, or surgery (laparoscopy, lap- metastatic tumors. In addition, tumor location (prevesical peri-
arotomy) before NACT can be initiated. Ascites cytology and toneum) and size (<8 mm) were cited as the major predictive
tru-cut biopsy techniques are less invasive methods for diag- factors for ultrasound-guided biopsy failure (false negativity)'.
nosing malignancies. These techniques can be particularly use- False-positive cytology and biopsy results, which could lead to
ful in patients unsuitable for primary surgery and may obviate unnecessary NACT, were not reported in any other study, includ-
the need for open or closed surgical procedures. ing ours. These results show that NACT can be administered
The accuracy of ascites cytology and tru-cut biopsy was safely to patients determined to be “malignant” with ascites cytol-
evaluated in the present study. In the study by Baransi et al,, ogy and tru-cut biopsy to diagnose ovarian cancer. However, it is
including 551 patients, the sensitivity, specificity, PPV, and seen that the sensitivity for tru-cut biopsy is much higher than
NPV values of ascites cytology in the diagnosis of epithelial that for ascites cytology, so a tru-cut biopsy is more reliable than
ovarian cancer were 80.6, 100, 100, and 16.7%, respectively''. ascites cytology in detecting patients with ovarian cancer.
However, we found that the sensitivity, specificity, PPV, NPV, While the adverse event rate detected in our study was 2%,
and accuracy of acid cytology were 64, 100, 100, 12, and 65%, this rate was similarly found to be 1% in the study by Zikan
respectively. In our study, patients who underwent acid cytol- etal.?. In another study evaluating the accuracy, adequacy, safety,
ogy also had non-epithelial ovarian cancer and metastases from and clinical use of tru-cut biopsy in gynecological cancers, infec-
another cancer in their final pathology results. Serous adeno- tion-related complications occurred in four of 300 patents (1.3%),
carcinomas may show papillary configuration and psammoma who underwent biopsy". To achieve these rates, adverse events
bodies on cytological evaluation, whereas their absence in other observed in previously published studies related to tru-cut biopsy
acid-produced carcinomas may explain the low sensitivity. were considered, and the procedure was performed by confirming
In the study by Zikan et al., in which 195 tru-cut biopsies that the patients’ routine platelet and INR values were appropri-
including 190 patients were performed, the diagnostic accuracy ate before the procedure and attention was paid to sterilization.
was 98.3%"2. In our study, the diagnostic accuracy of tru-cut The fact that all patients had final pathology results and that
biopsy was found to be 92%. The only study similar to ours we could compare ascites cytology and tru-cut biopsy simul-
was the study published by Vlasak et al. in 2020, which com- taneously both with the final pathology results and among
pared the diagnostic reliability, accuracy, and safety of ultra- themselves reflects the study’s strength. Being single-center in
sound-guided ascites cytology and tru-cut biopsy, covering design and having two pathologists evaluating all pathology
79 patients. The rates of the confirmation of malignancy and reports increase the study’s objectivity. The 10 years or more
compliance with the final report were, respectively, 72.9 and experience of the radiologists who performed these minimally
43.7% for the cytology and 95.8 and 95.4%, respectively, for invasive procedures under USG guidance added strength to our
the tru-cut biopsy. However, not all patients included in the research. However, because of the study’s retrospective nature,
5
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the choice of who would or would not perform the procedures
and the decision about suitability for surgery after NACT were
variables we could not control. In clinical practice, disagree-
ments are not uncommon within the council that decides on
the suitability of these patients for surgery. The relatively small
number of patients included in the study also limits the results
obtained regarding the safety, adequacy, reliability, and accu-
racy parameters we investigated in the study.

CONCLUSION

Ultrasound-guided tru-cut biopsy currently appears to be the sin-
gle best minimally invasive method for collecting sufficient tissue
samples for histopathological examination. It is also suitable for
confirming recurrences, diagnosing non-gynecological malig-
nancies infiltrating the pelvic organs, or distinguishing between

malignant and benign tumors. When acid cytology can be added
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Approach to external cephalic version through social media:
experience from a tertiary center in Brazil
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SUMMARY

OBJECTIVE: The aim of this study was to develop a communication and health education page on external cephalic version through the social media
Instagram and, second, to assess the degree of patients’ prior understanding of the external cephalic version procedure.

METHODS: We conducted a prospective cohort study on 133 singleton pregnancies (until 41 weeks of gestation), for which an online questionnaire
(Google Forms) was applied onthe social media Instagram, with four sections. The questionnaire was applied between January 2022 and December 2023.
Before the intervention (reading the content displayed on Instagram), sections 1, 2, and 3 were applied, and after reading, section 4. Pregnant women
of any gestational age who received prenatal care at our service were included. Patients<14 years of age and those who could not read were excluded.
RESULTS: A statistically significant difference was found after reading the content made available on Instagram, with a positive evolution after reading
(p<0.001). Of this sample, 100% felt that knowledge about the external cephalic version should reach the major population of pregnant women, 131
(98.50%) opined that they would talk to other pregnant women about it, and 113 (84.96%) said that they would perform the procedure if they had
indications for it.

CONCLUSION: This study provided a comprehensive overview of pregnant women’s knowledge about external cephalic version. Through the
results obtained, it is possible to observe the evolution of pregnant women'’s knowledge about external cephalic version after reading the content
available on Instagram. In addition, the pregnant women expressed a strong desire to share information about the external cephalic version with

other pregnant women.
KEYWORDS: External cephalic version. Social media. Questionnaire.

INTRODUCTION

The Internet is now the primary source of health information
for people around the world, with social media increasingly
serving as a channel for health education. In addition, the
number of health-focused social media accounts has skyrock-
eted, with daily growth rates of up to 28% by 2020". One of
the great benefits of social media for health communication
is the accessibility and reach of health information to diverse
populations, regardless of age, education, race or ethnicity, and
location, compared to traditional communication methods?.
According to the Brazilian Internet Steering Committee,
83% of Brazilian households had access to the Internet in 2020,
and in absolute terms, the country now has 61.8 million con-
nected households®. The social media Instagram has surpassed
more than 100 million users in Brazil and involves the pub-
lication of images and videos combined with texts, enabling
interaction among users and the multiplication of knowledge*.
Unfortunately, social media tools remain informal and
unregulated mechanisms for collecting, sharing, and promoting

information, so the information shared is of variable quality
and consistency?. It is important that trained health profession-
als teach patients how to search and filter information on the
Internet so that they do not consume low-quality content and
that the information comes from reliable sources and is always
confirmed in consultation with the doctor responsible for their
care. One study found that the more specific a search term on
the Internet, the more useful the information’.

External cephalic version (ECV) is a procedure performed to
change the non-cephalic fetal position to a cephalic presentation®.
In this procedure, the fetus is manipulated by applying pressure
through the mother’s abdominal wall to change the breech pre-
sentation to a cephalic presentation. The aim of the ECV is to
increase the number of cephalic presentations and thus reduce the
incidence of breech deliveries and cesarean sections, which have
a higher risk of complications compared to cephalic deliveries’.
The ECV should be performed in pregnant women>37 weeks
of gestation, as the spontaneous version is likely to have already

occurred and there is less chance for reversal of the ECV?.
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Pelvic presentation occurs in 3—4% of term pregnancies’,
and the cesarean section rate is nearly 100%!°. This rate could
be halved if ECV were performed on all eligible pregnant
women, as the success rate of ECV varies between 40 and 50%°.
However, due to a lack of public awareness of ECV and a cer-
tain reluctance on the part of physicians, this procedure is still
rarely performed in Brazil.

Having in mind that social media has been commenting a
lot about this procedure, especially nowadays with the increased
demand for vaginal deliveries, but we have seen few healthcare
physicians speaking oug, it is important to share quality infor-
mation with those who might benefit from it: pregnant women.

Therefore, the general objective of this study was to develop
a communication and health education page on ECV through
the social media Instagram, so pregnant women have knowl-
edge of it as an option in the birth-planning process.

METHODS

A prospective cohort study was carried out on singleton preg-
nant women who underwent prenatal care at the Department of
Obstetrics, Paulista School of Medicine — Federal University of
Sao Paulo (EPM-UNIFESP). It was a convenience sample, with
the sample size calculated through G*power software 3.1.9.6
version, taking into consideration a low Cohen’s d effect value
(0.2), 5% significance level, and 80% test power.

We excluded pregnant women under the age of 14 years
and illiterate women. This study was approved by the Ethics
Committee of UNIFESP (CAAE: 58959922.4.0000.5505),
and all participants signed the consent form.

The pregnant women were paired, and they were evaluated
attime 1, before reading the content on Instagram on the web-
site of the Department of Obstetrics of the EPM-UNIFESP
about the ECV, and at time 2, after reading, to check the evo-
lution of knowledge on the topic after reading; in other words,
the progress they were able to achieve from the content shared
and adherence to the procedure. Data were collected in person
through an anonymous questionnaire via Google Forms (avail-
able at: https://forms.gle/5Z5uAs8 AWD]JkqPvt9) that included
qualitative variables divided into four sections. Section 1 con-
tained seven questions about the socioeconomic profile of preg-
nant women. Section 2 contained 13 questions about the cur-
rent and previous pregnancies. Sections 3 and 4 had the same
four questions of basic level related to the ECV, i.e., import-
ant points for lay knowledge. Section 4 had an additional six
questions about the level of satisfaction with the information
provided. The pregnant women were given between 5 and 7
min to complete the questionnaire.

2

Before the intervention (reading the content displayed on
Instagram on the website of the Department of Obstetrics of
the EPM-UNIFESP), Sections 1, 2, and 3 of the questionnaires
were applied. After the intervention, Section 4 of the question-
naire was applied. There were seven posts for Instagram. After
reading the Patient Education Materials Assessment Tool for
Audiovisual Materials (PEMAT-A/V), the content to be dis-
played on Instagram was developed taking into account the
aspects assessed by the tool. The PEMAT-A/V was developed
by the Agency for Healthcare Research and Quality as a sys-
tematic method for analyzing the level of usefulness and under-
standability of audio—visual materials developed for patients.

The questions in Sections 1 and 2, which are qualitative
variables, were compared using chi-square, Fisher’s exact, or
likelihood ratio test, as appropriate. The questions in Sections
3 and 4 of the questionnaires were scored, with each question
worth 1 point. The numerical variables were compared using
the Wilcoxon signed-rank test at a 5% significance level. A pos-
itive association was considered to exist between the interven-
tion and a higher number of correct answers if the pregnant
women had more than 75% correct answers in Section 4 or a
50% increase in the number of correct answers from Sections

3 to 4. Analyses were performed with R software version 4.0.2.

RESULTS

In this study, 133 pregnant women were selected after the
exclusion criteria. The prevalent profile of the participants was
age between 30 and 39 years (n=60; 45.11%), mixed ethnic-
ity (n=67; 50.38%), not in a stable union (n=106; 79.70%),
and completed high school education (n=62; 46.62%). Most
of the pregnant women had a history of >3 pregnancies (n=66;
49.62%), no previous delivery (n=47; 35.34%), and no history
of miscarriages (n=90; 67.67%). The majority were between
27 and 41 weeks of gestation (n=69; 51.88%), had started
prenatal care <12 weeks of gestation (n=114; 85.71%), and
had high-risk pregnancies (n=105; 78.95%). Most of the par-
ticipants desired a vaginal delivery (n=82; 61.65%) (Table 1).

When evaluating the evolution of the participants’ knowl-
edge of the ECV, a statistically significant difference was iden-
tified after reading the content made available on Instagram,
with a positive evolution after reading (p<0.001) and, there-
fore more correct answers after reading the content (Table 2).

An individual analysis of the answers was also carried out
according to the questionnaire. In question 1, about the cor-
rect interpretation of what a pelvic presentation would be,
34.59% of the participants (n=46) got the question wrong
before reading the content and got it right after reading the
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Table 1. Sociodemographic characteristics of the pregnant women.

. L. Participants | Percentage

Age (years)
16-19 5 3.76
20-29 52 39.10
30-39 60 45.11
>40 16 12.03
Ethnicity/race
Asian 1 0.75
White 46 34.59
Mixed 67 50.38
Black 19 14.29
Marital status
Stable union 27 20.30
No stable union 106 79.70
Education level
Illiterate 1 0.75
Incomplete primary education 6 4.51
Complete primary education 9 6.77
High school incomplete 15 11.28
High school completed 62 46.62
Higher education incomplete 12 9.02
Higher education completed 28 21.05
Number of pregnancies
1 41 30.83
2 26 19.55
>3 66 49.62
Number of deliveries
0 47 35.34
1 36 27.07
2 31 2331
>3 19 14.29
Miscarriages
Yes 43 3233
No 90 67.67
Gestational age (weeks)
<13 19 14.29
14-26 45 33.83
27-41 69 51.88
Classification of prenatal care
Low risk 28 21.05
High risk 105 78.95
Start of prenatal care (weeks)
<12 114 85.71
13-25 16 12.08
26-32 2 1.50
>33 1 0.75
Desired type of delivery
Vaginal delivery 82 61.65
Cesarean section 51 38.35
Total 133 100.00

content (p<0.001). The same behavioral pattern was observed
when analyzing the result of question 2, about the position
in which it would be possible to offer the ECV to a pregnant
woman, for which 32.33% of the participants (n=43) got the
question wrong before reading the content and got it right
after reading it (p<0.001). When asked about the purpose
of the ECV, 31.58% of the participants (n=42) got it wrong
initially but got it right after reading the content (p<0.001).
Finally, when asked about the indications and contraindica-
tions of the procedure, 33.84% of the participants (n=45) got
it wrong on the first attempt and got it right after reading the
content (p<0.001) (Table 3).

The analysis of the trend showed that there was no sta-
tistically significant difference when comparing the different
levels of education and type of delivery (p=0.507 and 0.366,
respectively).

At the end of the questionnaire, the participants were asked
about their particular views on the ECV procedure. Of the
133 participants, 100% felt that knowledge about the proce-
dure should reach the major population of pregnant women,
131 (98.50%) opined that they would talk to other pregnant
women about it, and 113 (84.96%) said that they would per-
form the procedure if they had indications for it.

DISCUSSION

From the study conducted, it was possible to observe that there
was a positive evolution in the patient’s knowledge of ECV
after reading the content made available on the social network
Instagram. We concluded that there was an increase of 1.015
in the patient’s score before and after reading, confirming the
hypothesis that Instagram contributed to the knowledge. In
addition, in the final questions of the questionnaire, 133 par-
ticipants were asked about their particular views on the ECV
procedure. Of this sample, 100% felt that knowledge about
the procedure should reach the major population of pregnant
women, 131 (98.50%) opined that they will talk to other preg-
nant women about it, and 113 (84.96%) said that they would
perform the procedure if they had indications for it.

Despite the positive results, it was possible to note during
the questionnaire administration that some situations could
influence the results of the survey. The first was the lack of con-
centration of some patients when it came to reading the content
on Instagram. This was due to anxiety about going to the phy-
sician and leaving, discomfort due to pregnancy symptoms, or
even having small children demanding their attention. In order
to reduce the influence of this factor, the pregnant women were
contacted before their appointment with the physician so that
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Table 2. Scores before reading and after reading and participants’ progress.

Score

Mean 1.805 2.820 1.015

Standard deviation 0.899 0.968 1.066

Minimum 0 1 =i <0.001
Maximum 4 4 4

Median 2 3 1

*Wilcoxon test.

Table 3. Individual analysis of the answers according to the questions.

Answer before and after ez byl i 2ev ke What is Which pregnant women
X when we talk about the offered to pregnant

reading the content . the ECV for? can have the ECV?

breech presentation? women?

Kept incorrect answer 39 (29.42)5 37(27.82) 10(7.52) 30(22.5)

Correct answer to incorrect 14 (10.53) 17 (12.78) 5(3.76) 5(3.76)

Incorrect answer to correct 46 (34.59) 43(32.33) 42 (31.58) 45 (33.84)

Kept correct answer 34 (25.56) 36(27.07) 76(57.14) 53(39.85)

p-value* <0.001 <0.001 <0.001 <0.001

*McNemar test. "Mean (standard deviation). ECV: external cephalic version.

they would not feel like they were wasting time answering the
questionnaire but rather using the time they had to wait for the
physician to call them. It is possible that the results would have
been even better if the questionnaire had been administered
ata time already scheduled and reserved for pregnant women.
In addition, while analyzing the results, it was hypothesized
that pregnant women who were more likely to need the ECV,
who were more interested in it due to personal factors, and
who had a higher level of education might have a better out-
come than other women. However, this possible relationship
was resolved by analyzing the relationship between the out-
come and the education level and between the outcome and
the desired delivery type. There was no statistically significant
difference when comparing the different levels of education or
different delivery type preferences.

According to a survey conducted by Comscore, Brazil is
the third most social media-consuming country in the world.
With a reach of 81.4%, Instagram is the third most accessed
social media by Brazilian users'’. The Internet will reach 90.0%
of the country’s households by 2021. People aged 25 to 29 years
have the highest percentage of social media use, 94.5%, but all
age groups between 14 and 49 years have percentages above
90%"2. These data show how Instagram can be used as a tool
for the population to identify their health aspirations and be
equipped to deal with their environment'®. Therefore, when

4

health content is shared on Instagram, as was the case with
the ECV, it opens an opportunity for the population to learn
about an alternative other than those usually proposed, such as
a cesarean section in the case of a breech presentation. In this
way, pregnant women can bring this option to their appoint-
ment with the obstetrician, opening up a space for discussion
about the different options, so that the physician feels the need
to update himself on meeting the expectations of his pregnant
women, and also so that the woman is an active part of her
care process and not just someone who follows orders. There is
evidence that engaged pregnant women are more compliant
with the treatment process and are better informed to make
treatment choices that fit their lifestyle and desired outcomes'“.

Something very important about Instagram, and social
media in general, compared to other ways of promoting health
knowledge, is their durability and reach. For example, if pam-
phlets had been used in the research as a way of disseminat-
ing information about ECV, the knowledge would only have
reached the patients in our service, but by using Instagram as
a method of disseminating knowledge, the reach was increased
since the page on this social media is available to anyone look-
ing for information on the subject. In addition, the pregnant
women who participated in the research can recommend the
page to their friends. For example, many of the pregnant women
who responded to the questionnaire were asked to follow the
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page so that they could read the content at home and show
it to their friends. Therefore, social media can widen access
to those who do not have easy access to health information
through traditional methods, such as younger people, ethnic
minorities, and lower socioeconomic groups”. And in addition
to accessibility, social media are a cheaper way to disseminate
information than more traditional methods, such as billboards,
commercials, flyers, or posters.

In a study conducted by Rooyen'® on the communica-
tion of science news through social media in South Africa,
the author argues that, during the Ebola outbreak, social
media played an extremely important role in the dissemi-
nation of science-related news and information. The author
concluded that seemingly equal amounts of media coverage
were devoted to the positive role that social media played
in helping combat the pandemic and the negative role that
social media played in enabling the rapid, rampant spread of

misinformation about the disease.
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CONCLUSION

This study provided a comprehensive overview of pregnant
women’s profile and knowledge about ECV, as well as the effec-
tiveness of disseminating information through Instagram. In
addition, pregnant women expressed a strong desire to share
information about ECV with other pregnant women.
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ORIGINAL ARTICLE

The impact of body mass index on the diagnostic and surgical
outcomes in primary hyperparathyroidism

Nazim Serhat Parlak! @, Stileyman Caglar Ertekin?* ©, Turkay Kirdak?

SUMMARY

OBJECTIVE: The aim of this study was to investigate the influence of body mass index on the diagnostic and surgical outcomes in patients undergoing
parathyroidectomy for primary hyperparathyroidism.

METHODS: A total of 446 patients with primary hyperparathyroidism were divided into four groups according to their body mass index: normal
weight (body mass index<25 kg/m?) (n=130), overweight (25<body mass index<30 kg/m?) (n=166), obese (30<body mass index<35 kg/m?) (n=112),
and morbidly obese (body mass index>35 kg/m?) (n=38). Perioperative findings were compared between the groups.

RESULTS: The preoperative median parathormone level in the morbidly obese group (204 pg/mL, min:max 72:1,178) was significantly lower than
that in the normal-weight (246 pg/mL, min:max 60:4,262) (p=0.026) and obese (251 pg/mL, min:max 74:2,094) (p=0.012) groups. The osteoporosis
rate in the normal-weight group (51%) was higher than that in the overweight (35.4%) (p=0.041) and morbidly obese (25%) (p=0.023) groups.
The symptomatic hypocalcemia rate in the normal-weight group (10.2%) was significantly higher than that in the obese group (1.8%) (p=0.017).
CONCLUSION: Normal-weight patients with primary hyperparathyroidism have higher blood parathormone values, higher rates of osteoporosis,
and postoperative symptomatic hypocalcemia compared to patients with higher body mass index. For this reason, the surgeon should consider the

possibility of symptomatic hypocalcemia after undergoing parathyroidectomy for primary hyperparathyroidism in normal-weight cases.
KEYWORDS: Body mass index. Obesity. Hyperparathyroidism. Parathyroidectomy.

INTRODUCTION

Worldwide, the incidence of obesity is increasing daily'.
Consequently, the impact of body mass index (BMI) on the
diagnostic and therapeutic outcomes of surgical diseases, includ-
ing primary hyperparathyroidism (PHPT), has been extensively
studied®*. Studies show that patients with PHPT tend to have
higher BMI compared to eucalcemic controls, and BMI has
increased over time among these patients™®. Limited studies on
the effect of BMI on PHPT outcomes indicate no difference in
blood Ca*?* levels between groups, but higher BMI correlates
with elevated preoperative parathormone (PTH) levels and
larger adenomas®”~. Additionally, osteoporosis is less common
in obese patients compared to those with normal weight®?.
The clinical presentation of PHPT can be influenced by factors,
such as vitamin D levels, age, genetics, ethnicity, and regional
differences'™". This study aims to investigate the effect of BMI
on the perioperative findings in patients with PHPT.

METHODS

Cases consecutively operated due to PHPT between 2005 and
2015 were retrospectively investigated. The exclusion criteria
were secondary and tertiary hyperparathyroidism (HPT), multi-
ple endocrine neoplasia syndrome, previous parathyroidectomy
or thyroidectomy, creatinine>1.4 mg/dL, and insufficient data
on BML. A total of 446 consecutive patients were included in
the study. The patients were divided into four groups accord-
ing to their BMI: normal weight (BMI<25 kg/m?) (n=130),
overweight (25<BMI<30 kg/m?) (n=166), obese (30<BMI<35
kg/m?) (n=112), and morbidly obese (BMI>35 kg/m?) (n=38).
Eleven cases had a BMI <18 kg/m? These cases were included
in the normal-weight group.

Preoperative laboratory findings such as PTH, Ca*?,
25-OH-vitamin D, bone mineral density (BMD), ultraso-
nography (USG) and scintigraphy findings, intraoperative
findings, and postoperative findings were compared between
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the groups. This was a retrospective review of a prospectively
collected parathyroid database.

The results obtained from the dual-energy X-ray absorpti-
ometry (DXA) measurements were defined as follows: normal:
a'T-score of -1 standard deviation (SD) or above, osteopenia: a
T-score between -1.0 and -2.5 SD, and osteoporosis: a T-score
of -2.5 SD or below.

The result of the imaging method was accepted as “success-
ful” if the abnormal parathyroid gland(s) was (were) localized
via USG or scintigraphy and if the outcomes were concordant
with the operational findings.

The operations were performed by two surgeons experienced
in the endocrine surgery field. The number of concomitant
thyroidectomies, the number of abnormal parathyroid glands
observed, and the adenoma sizes were compared when eval-
uating the intraoperative findings. The inability to detect the
abnormal parathyroid gland during the surgery was accepted
as a negative exploration. Parathyroid tumor dimension was
determined as the longest dimension measured during the sur-
gery. If there were more than one enlarged parathyroid gland,
the larger one was used for comparison. Intraoperative PTH
was routinely measured. The first measurement was performed
just prior to the incision, and the second measurement was
performed 10 min after the excision of the adenoma. The first
PTH level was accepted as the basal value, and the percentage
change (PC) in the PTH value in the second measurement,
compared to the first, was compared between the groups.

The preoperative laboratory values of the patients were those
measured 1 month before the surgery. When more than one labo-
ratory value such as Ca*? or PTH was documented preoperatively,
the highest level was used for comparison. The postoperative PTH
and Ca*? values were those measured within the postoperative
first 12-24 h. The normal limits in laboratory measurements were
accepted as follows: PTH: 15-68 pg/mL, total Ca**: 8.4-10.2
mg/dL, urinary Ca*%: 100-300 mg/24 h, alkaline phosphatase:
40-150 U/L, and 25-OH-vitamin D: 15-100 ng/mL.

When evaluating the postoperative complications, symp-
tomatic cases were accepted as hypocalcemic, cases to be re-op-
erated due to hematomas were accepted as cases with bleeding,
and cases with voice loss were accepted as those with recurrent
laryngeal nerve palsy. Local ethical committee approval was
obtained for the study.

The IBM SPSS Statistics 22 program was used for statis-
tical analysis. The suitability of the parameters to normal dis-
tribution was evaluated using the Shapiro-Wilk test. In addi-
tion to the descriptive statistic methods (mean, standard error,
and frequency), the one-way analysis of variance test was used
for the comparison of the quantitative data of the normally
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distributed parameters, and Tukey’s honestly significant dif-
ference test was used for the detection of the group responsi-
ble for the difference. The Kruskal-Wallis test was used for the
intergroup comparison of the non-normally distributed param-
eters. The Mann-Whitney U test was used for the comparison
of two non-normally distributed parameters. The chi-square
test, Fisher’s exact test, and continuity (Yates) correction were
used for the comparison of the qualitative data. Statistical sig-

nificance was accepted as p<0.05.

RESULTS
PHPT cases were distributed as follows: normal weight (n=130,
29.1%), overweight (n=166, 37.2%), obese (n=112, 25.1%),
and morbidly obese (n=38, 8.5%). Statiscally significant dif-
ferences in mean BMI (p=0.001) and ages were observed,
with the normal-weight group being younger than the obese
(p=0.002) and morbidly obese (p=0.023) groups. No statis-
tically significant difference was observed between the other
groups with regard to the mean ages (p>0.05). Gender distri-
bution differed significantly (p=0.044), with fewer females in
the normal-weight group compared to the obese (p=0.028)
and morbidly obese (p=0.032) groups. No statistically signif-
icant difference was observed between the remaining groups
(p>0.05). The preoperative blood PTH levels varied significantly
(p=0.046), with the lowest levels in the morbidly obese group,
significantly lower than in the normal-weight (p=0.026) and
obese (p=0.012) groups. No statistically significant differences
were found in the preoperative blood Ca*?, vitamin D, alkaline
phosphatase, and 24-h urine Ca*? levels (p>0.05) (Table 1).
DXA results for 358 cases showed statistically significant
differences (p=0.043), with the morbidly obese group having
the highest number of patients with normal BMD. Osteoporosis
rates were higher in the normal-weight group compared to the
overweight (p=0.041) and morbidly obese (p=0.023) groups.
No statistically significant difference was observed between the
other groups with regard to the DXA results (p>0.05) (Table 2).
No statistically significant differences were found in USG and
scintigraphy pre-detection rates between the groups (p>0.05).
Additionally, there were no statistically significant differences
in intraoperative parameters, adenoma size, operation duration,
concomitant thyroidectomy rates, or intraoperative PTH mea-
surements (p>0.05). The postoperative PTH levels at 12-24 h
showed no statistically significant differences (p>0.05). However,
the normal-weight group had a higher reduction in Ca** levels
compared to the obese group (p=0.024). Transient hypocal-
cemia was more common in the normal-weight group com-

pared to the obese group (p=0.017). No statistically significant
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differences were found in transient hypocalcemia rates, post-
operative bleeding, recurrent laryngeal nerve palsy, or hospital
stay duration among the remaining groups (p>0.05) (Table 3).

DISCUSSION

The number of studies investigating the effect of BMI on
PHPT in the literature is limited. Although these studies
report no difference between groups with regard to blood Ca*
levels, patients with higher BMI have been reported to have
higher preoperative blood PTH levels and larger parathyroid
adenomas®”. However, there are some important differences
between these studies and our study with regard to the char-
acteristics of the BMI groups. In some of these studies, the
BMI groups were observed to be similar with regard to age and
gender®’. However, in the study of Pitt et al.” and our study,
the BMI groups were different with regard to age and gender.
Pitt et al. reported that morbidly obese cases were younger
than normal-weight cases and that the normal-weight group

included more women than men. In contrast, patients in the

Table 1. Demographic and preoperative laboratory data of the groups.

normal-weight group were younger than the patients in the
morbidly obese group and the rate of women was lower in our
study. Furthermore, the mean age of all participants revealed a
younger value among patients with PHPT in our study (mean
age: 52 years) compared to that in other studies.

On the other hand, comparison of the groups with the
highest and lowest BMI values revealed a significantly higher
mean preoperative blood PTH level in the high BMI group
in the present studies’®”?. In contrast, the blood PTH levels in
the normal-weight group were significantly higher than those
in the morbidly obese group in our study.

There may be several reasons for the above-mentioned dif-
ferences in the age and blood PTH of the patients between our
study and other studies. As known, the clinical presentation of
PHPT is more serious among young individuals'®*'2. On the
other hand, the PTH levels were observed to be higher in the
morbidly obese group in Pitt et al.’s study’, whereas they were
higher in the normal-weight group in our study, which may
seem like different outcomes at the beginning. However, the
common aspect of the morbidly obese group in Pitt et al.’s study

BMI<25 25<BMI<30 30<BMI<35 BMI>35

BMI (kg/m?) 22.2+0.19 27.4+0.11 32.2+0.13 38.1+0.48 0.001
Age (years) 49.4+1.35 53+0.9 55.1+0.91 55.8+1.32 0.001
Gender (male/female) 26/104 22/144 11/101 2/36 0.044
PTH (pg/mL) 246 (60:4,262) 230 (71:3,000) 251 (74:2,094) 204 (72:1,178) 0.046
Ca*?(mg/dL) 11.2+0.1 11.1£0.07 11.2+#0.1 11+0.15 0.329
25(0OH)D (ng/L) 13.9 (4:338) 14.8 (2.8:68.9) 11.8 (4:47) 13.8(5.2:34) 0421
Ur.Ca*?(mg/day) 314.2 (5.7:2,033) 332.5(9:4,074) 300.7 (5.3:6,000) 174 (4.3:833) 0.098
ALP (U/L) 107 (28:1,665) 100 (10:416) 116 (18:701) 103.5(63:117) 0.815

Data are presented as meantSE, median (min:max). BMI: body mass index; PTH: parathormone; Ca*% calcium; Ur.Ca*% 24-h urine calcium; ALP: alkaline
phosphatase; 25(0OH)D: 25-OH-Vitamin D; SE: standard error. Statistically significant values are denoted in bold.

Table 2. Dual-energy X-ray absorptiometry findings of the groups.

BMI<25 25<BMI<30 30<BMI<35 BMI>35

Normal 12(11.8) 15(11.5) 13(14.2)

Osteopenia 38(37.2) 69(53.1) 38(41.8) 16 (50) 0.043
Osteoporosis 52(51) 46 (35.4) 40 (44) 8(25)

Lomber-T -2.2(-5.4:34) -2 (-5.1:3.7) -2(-4.7:2.8) -1.8(-5.2:1.6) 0.249
Lomber-Z -1.4(-4.8:3.4) -1.1(-4.5:4.2) -1(-3.8:3.8) -0.9 (-4.4:4) 0.043
Femur-T -1.6(-3.9:2.1) L3S 20LY) -1.3(-6.3:1.9) -0.2(-3:2) 0.001
Femur-Z -0.9 (-3.6:2.2) -0.3(-3:4.2) -0.4(-5.5:2.3) 0.6 (-2.6:3) 0.001

Datawere presented as n (%) and median (min:max). BMI: body mass index. Statistically significant values are denoted in bold.
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Table 3. Success of preoperative imaging studies in identifying pathologic parathyroid and intra- and postoperative features belong to groups.

_ BMI<25 25<BMI<30 30<BMI<35 BMI>35

114 (87.6) 138(83.1) 96 (85.7) 33(86.8) 0.743
Scintigraphy 115 (88.4) 145 (87.3) 103 (91.9) 31(81.6) 0.351
Single adenoma 114 (87.7) 137(82.5) 100 (89.3) 34 (89.5) 0.375
Double adenomas 6 (4.6) 19(11.4) 10(8.9) 2(5.3)
Triple adenomas 3(2.3) 4(2.4) 1(0.9) 1(2.6)
Negative exploration 7 (5.4) 6(3.6) 1(0.9) 1(2.6) 0.280
loPTH, -82(-98:-15) -80(-99:-44) -81(-98:-16) -79(-97:-5) 0.980
Dimension?® (mm) 20 (6:60) 20 (5:50) 20 (7:60) 19.5(8:46) 0.363
Thyroidectomy® 23(18.1) 35(21.7) 20(18.9) 11(29.7) 0.443
Duration® (min) 60 (20:200) 65.5(20:210) 60 (21:200) 75(35:180) 0.272
PTHDOu’Mh(pg/mL) 21.5(1.4:810) 25.8 (1.6:558) 26.2(2:264.7) 21.3(3:282.4) 0.437
Ca? ., (mg/dL) 8.6£0.10 8.6£0.07 9.3+0.08 9.340.15 0077
Ca™,. -23.520.76 -21.5+0.67 -20.4+0.64 -20.2+1.5 0.021
Bleeding 1(0.8) 0(0) 1(0.9) 0(0) 0.635
Hypocalcemia® 3(10.2) 9 (5.5) 2(1.8) 1(2.7) 0.036
RLN palsy 1(0.8) 1(0.6) 4 (3.6) 0(0) 0.129
Hosp. stay (day) 1(1:8) 1(0:18) 1(0:6) 1(1:2) 0.136

Data were presented as n (%) and median (min:max) and mean+SE. *Adenoma dimension; "Concomitant thyroidectomy; “Duration of surgery; ¢Symptomatic

hypocalcemia. Hosp: hospital; Hematoma: bleeding requiring reoperation; Hypocalcemia: transient symptomatic hypocalcemia; loPTH,, .

: percent change of

intraoperative parathormone between preexcision and postexcision measurements; PTH_ . : parathormone values measured within the postoperative first

12-24 h; Ca*?

po12-24h*

: calcium values measured within the postoperative first 12-24 h; RLN: recurrent laryngeal nerve; Ca*?, : percent change of total blood

calcium between preoperative and postoperative first day; BMI: body mass index; USG: ultrasonography. Statistically significant values are denoted in bold.

and the normal-weight group in our study was that they were
the youngest groups in both studies. As mentioned above, the
PTH levels were higher in younger patients. Thus, the high-
erPTH levels and the heavier glands observed in the morbidly
obese group in the study of Pitt et al. may be due to the younger
age of the group compared to other BMI groups.

Another factor that leads to the severity of the clinical presen-
tation of PHPT is vitamin D insufficiency or deficiency™. A com-
parison of the present studies revealed that the 25-OH-vitamin
D levels of the patients in our study (both of the groups with the
lowest and highest BMI) were lower than those observed in the
BMI groups of other studies. Younger age, higher blood PTH
levels, and lower vitamin D levels observed in the normal-weight
cases in our study are not compatible with the studies investigat-
ing the relationship between PHPT and BMI but in compliance
with the literature on classical symptomatic PHPT.

There is not much data about BMD in the studies inves-
tigating the relationship between PTH and BMI. Tran® and
Adam”’ observed a higher osteoporosis rate in normal-weight
cases compared to obese patients. The outcomes obtained in our
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study were similar. Moreover, the tendency toward a reduction
in the PC rate of postoperative blood Ca*? level and the inci-
dence of symptomatic hypocalcemia were found to be higher
in the normal-weight cases compared to the obese patients in
our study. This condition may be related to hungry bone syn-
drome, which occurs after parathyroid surgery due to the sudden
uptake of minerals by the overactive bones, leading to a rapid
drop in blood Ca** levels, particularly in patients with bone
disease associated with long-standing HPT*?. Besides, these
findings were in compliance with the outcome that “the clinical
presentation of PHPT is more serious among normal-weight
individuals,” which was determined in our study. However, the
absence of a difference between the mean postoperative Ca*
levels of the BMI groups and the partial subjectivity of symp-
tomatic hypocalcemia partly support our conclusion.
Another reason for the differences in the findings may be
the different frequency and severity of obesity in different geo-
graphical regions'. For example, the rate of high-BMI cases is
lower in our study than that in other studies. In addition to these

reasons, it should be considered that the clinical presentation of
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PHPT may be affected by genetic, ethnic, economic, cultural,
and climatic factors'*". Depending on these factors, there may
be differences between the cases with PHPT living in different
geographical regions with regard to parameters, such as age, bone
findings, blood PTH and vitamin D levels, and the adenoma
size. However, the present studies in the literature investigating
the relationship between PHPT and BMI are of USA origin,
and no sufficient data is available for the other regions®’”. In
our study, conducted in a region other than the USA, findings
such as younger age, higher PTH levels, and lower vitamin D
levels observed in our cases may indicate a more severe clinical
course of PHPT. However, the asymptomatic PHPT rates in
the USA are very high. Thus, the outcomes of this study sug-
gest that the effect of age, vitamin D levels, and other factors
leading to regional differences on the clinical presentation of
PHPT is more than the effect of obesity.
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The effect of music-supported acceptance and commitment
therapy on perceived stress and pain in cancer patients

Mehtap Tan! @, Sibel Asi Karakas? @, Mine Ekinci? ©, Filiz Ers6glitci®* @, Asude Aksoy*

SUMMARY

OBJECTIVE: The aim of this study was to investigate the effect of music-supported acceptance and commitment therapy on perceived stress and
pain levels in cancer patients.

METHODS: A total of 79 cancer patients participated in this controlled, pre-test/post-test quasi-experimental study (experimental group: n=29;
control group: n=50). The intervention group received eight sessions of acceptance and commitment therapy with music, while the control group
received standard care. Data were collected using the Perceived Stress Scale and the West Haven-Yale Multidimensional Pain Inventory.

RESULTS: The post-test Perceived Stress Scale scores of the experimental group were statistically significantly lower compared to the control group
(26.1743.52 vs. 28.88+5.73, p<0.05), indicating a reduction in perceived stress. Additionally, there was a statistically significant difference in pain
severity scores between the groups (9.62+2.33 in the experimental group vs. 8.06+3.14 in the control group, p<0.05). The effect size for stress
reduction was moderate (Cohen's d=-0.54).

CONCLUSION: This study revealed that a music-supported acceptance and commitment therapy reduced perceived stress, pain severity, and pain
interference in cancer patients. Nurses should actively involve non-pharmacological methods in pain and stress management planning in collaboration
with patients and their families. They should create a therapeutic environment and take necessary measures to enable patients to benefit from non-

pharmacological interventions.

KEYWORDS: Acceptance and commitment therapy. Cancer. Nursing. Pain. Psychological stress.

INTRODUCTION

Cancers continue to be a significant concern in terms of
morbidity and mortality among chronic diseases worldwide.
According to the World Health Organization, cancer is one of
the leading causes of death globally, ranking second after car-
diovascular diseases in many countries, regardless of their eco-
nomic status'. According to the Turkish Statistical Institute,
cancer caused the death of 49,946 men and 27,022 women
in Turkey in 20152 Cancer-related pain, which affects over
half of the cancer patients at any stage, remains one of the
most significant issues, negatively impacting their quality of
life*. Psychological interventions like mindfulness have been
shown to reduce distress levels and enhance the quality of life
in cancer patients. Interest in implementing acceptance and
mindfulness-based approaches for adults has rapidly increased
in recent years. Studies suggest that these approaches are effec-
tive in improving physical health, managing stress, and aiding

recovery®. Acceptance and commitment therapy (ACT) is a
contemporary therapeutic approach that emphasizes accepting
and committing to changes in response to traumatic events.
Recent studies have demonstrated the significant role of therapies
like ACT in enhancing the quality of life for cancer patients.
The core principles of ACT provide a robust framework for
effective cancer management interventions’.

In the literature, there is a limited number of studies specif-
ically examining the effectiveness of music-supported ACT in
managing stress and pain among cancer patients. Recent research
over the past few years has demonstrated the psychosocial bene-
fits of ACT in managing chronic diseases, but there is a notable
lack of data regarding its combination with music in oncology
settings. Therefore, a more thorough investigation of the impact
of music-supported ACT in this context is needed. This study
aims to fill this gap and provide further insights into the effec-
tiveness of non-pharmacological interventions for cancer patients.
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Stress and pain control in cancer patients

METHODS

Study design

This is a controlled pre-test/post-test quasi-experimental study.

Study population and sample
The study population consisted of all patients diagnosed with
cancer, who received inpatient treatment between June 2019
and June 2020 and met the inclusion criteria for the study.
All patients who met the study inclusion and exclusion crite-
ria were randomly assigned to the intervention group (clinical
treatment and practices+ACT and music) or the control group
(clinical treatment and practices only) in a 1:2 ratio. The study
was completed with 79 participants (29 in the experimental
group and 50 in the control group).

Inclusion criteria:

e Agreeing to participate in the study;

*  Willing to collaborate and communicate;

e Being 18 years old and above;

e Being diagnosed with cancer and undergoing treatment

at the oncology clinic.

Exclusion criteria:

* Having psychotic symptoms;

* Having had a diagnosis of cognitive impairment;

¢ Having a lack of cognitive competence to continue the

sessions during therapy.
Intervention

Music concert

The researcher provided patients with a portable MP3 player
and headphones as the music-listening device. Patients in the
experimental group listened to relaxing music for 30 min, fea-
turing wave sounds accompanied by harp and violin melodies
from the third section of the “Relaxation Exercises CD” pre-
pared by the Turkish Psychological Association. This music was
specifically chosen for its calming effects.

Acceptance and commitment therapy

The therapy was administered by the researcher in a total of
eight sessions, each lasting 45—50 min, following the protocol
prepared according to the study objectives.

Data collection
The data were collected through face-to-face interviews con-

ducted by the researchers using a Personal Information Form,
the Perceived Stress Scale (PSS), and the West Haven-Yale
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Multidimensional Pain Inventory (WHYMPI). The interviews
were conducted in two stages: a pre-test before the interven-
tion and a post-test at a 2-month follow-up.

* Personal Information Form: This form was prepared by
the researchers and consists of questions to determine
the patients’ sociodemographic characteristics, as well
as disease- and treatment-related features, including
age, marital status, education level, type of cancer, and
treatment modalities.

e PSS: The PSS was developed by Cohen et al. and con-
sists of a total of 14 items designed to measure the
extent to which certain situations in a given person’s
life are perceived as stressful. This is a 5-point Likert-
type scale, scoring from “never (0)” to “very often (4).”
Seven items contain positive statements and are scored
in reverse. The total scale scores range from 0 to 56:
Higher scores indicate greater perceived stress®’. In this
study, the Cronbach’s alpha internal consistency coefhi-
cient for the PSS was found to be 0.64.

e WHYMPI: The WHYMPI was developed by Kerns et al.
to assess relevant dimensions arising from the cogni-
tive-behavioral theory for individuals with chronic pain.
The scale is used to evaluate various clinical pains, such
as cancer pain, fibromyalgia, headaches, temporoman-
dibular disorders, chronic back pain, and chronic neck
pain. It consists of three sections: “pain experience,”
“responses from significant others,” and “daily activi-
ties,” comprising a total of 60 items®. In this study, the
Cronbach’s alpha internal consistency coefficient for

the WHYMPI was found to be 0.78.

Data analysis

The data were analyzed using the IBM SPSS V21 software
package. The Shapiro-Wilk test was used to assess whether the
data had a normal distribution. The analysis results were pre-
sented using meantstandard deviation and median (minimum-—
maximum) for quantitative data and frequency for categorical
data. A p-value 0f<0.05 was considered statistically significant.
The chi-square test was used to compare descriptive character-
istics between the groups, the independent t-test for comparing
mean scale scores of the groups, least significant difference for
advanced analysis, and repeated-measures tests for comparing
mean scale scores within the groups. Before conducting the
statistical analyses, the demographic and health-related char-
acteristics of the experimental and control groups were com-
pared. It was found that there were no statistically significant
differences between the groups in terms of key variables, such
as age, gender, education level, marital status, and treatment
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methods (p>0.05). These results indicate that the groups were
homogeneous, minimizing the potential influence of con-

founding variables.

Ethics

For conducting the study, ethical approval was obtained from the
Ethics Committee of the Faculty of Nursing, Atatiirk University
(reference number: 2019-1/13, date: 29.01.2019), and institu-
tional permission was obtained from Firat University Hospital
(number: 19003918/604.02, date: 13.03.2019-317546) where
the study was conducted. Informed verbal and written con-
sent was obtained from all patients who agreed to participate
in the study. This study was conducted in accordance with the
Declaration of Helsinki and complied with the ethical standards.

RESULTS

Table 1 compares the patients’ demographic characteristics
and health characteristics. There was no statistically signifi-
cant difference between the groups’ demographic character-
istics and health characteristics (p>0.05); thus, the groups
were homogeneous in terms of demographic characteristics
and health characteristics.

Table 2 compares the groups’ pre- and post-test mean
scores of WHYMPI and PSS. The pre-test mean score of pain
severity was 9.82%2.53 for patients in the experimental group
and 8.0613.14 for those in the control group; the difference
between the groups’ mean scores was statistically significant
(p<0.05). There was no statistically significant difference
between the groups’ pre-test mean scores of other WHYMPI
subscales, including pain interference, support of relatives,
self-control, negative mood, punishing responses, solicitous
responses, distracting responses, household chores, outdoor
work, activities away from home, social activities, and general
activities (p>0.05). In addition, the pain severity post-test mean
score was 9.6212.33 for patients in the experimental group
and 8.06%3.14 for those in the control group, and the differ-
ence between the groups’ mean scores was statistically signifi-
cant (p<0.05). There was no statistically significant difference
between the groups’” other WHYMPI subscale post-test mean
scores, including pain interference, support of relatives, self-con-
trol, negative mood, punishing responses, solicitous responses,
distracting responses, household chores, outdoor work, activ-
ities away from home, social activities, and general activities
(p>0.05). The pre-test mean score of PSS was 29.00£3.78 for
patients in the experimental group and 28.06£6.27 for those in
the control group, and the difference between the groups’ mean
scores was not statistically significant (p>0.05). However, the
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PSS post-test mean score was 26.17%3.52 for patients in the
experimental group and 28.88+5.73 for those in the control
group, and the difference between the groups” mean scores was
statistically significant (p<0.05).

Table 3 compares the pre- and post-test mean scores of
intragroup WHYMPI and PSS for patients in the experimental
group. The pre- and post-test mean scores of their pain inter-
ference were 31.18+10.56 and 30.62+10.22, respectively; the
difference between their mean scores was statistically signifi-
cant in favor of the post-test (p=0.001). The pre- and post-
test mean scores of their pain severity were 9.82+2.53 and
9.62%2.33, respectively; the difference between their mean
scores was statistically significant in favor of the post-test
(p<0.005). The pre- and post-test mean scores of their house-
hold chores were 3.6014.46 and 6.2913.56, respectively; the
difference between their mean scores was statistically signifi-
cant in favor of the post-test (p<0.005). The pre- and post-
test mean scores of their outdoor work were 2.00£3.43 and
3.1143.11, respectively; the difference between their mean scores
was statistically significant in favor of the post-test (p<0.005).
The pre- and post-test mean scores of their general activities
were 11.08+12.48 and 14.87%11.22, respectively; the differ-
ence between their mean scores was statistically significant in
favor of the post-test (p<0.005).

There was no statistically significant difference between
the pre- and post-test mean scores (p>0.05) of their support
of relatives, self-control, negative mood, punishing responses,
solicitous responses, distracting responses, activities away from
home, and social activities. The pre- and post-test PSS total mean
scores of patients in the experimental group were 29.00£3.78
and 26.17%3.52, respectively; the difference between their
mean scores was statistically significant in favor of the post-
test (p<0.005).

DISCUSSION

The results of this study, which aimed to examine the effects
of music-supported ACT on perceived pain and stress levels in
individuals diagnosed with cancer, were discussed in relation
to the relevant literature.

In this study; the pre-test PSS total mean score was 29.0013.78
for patients in the experimental group and 28.0616.27 for those
in the control group. A descriptive study on the relationship
between perceived stress and hope in cancer patients with
chemotherapy found their PSS mean score as 29.2745.88°.
The results of the present study are consistent with those in the
literature. This study found a statistically significant difference
between the groups’ pre- and post-test PSS mean scores, as well
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Table 1. Comparison of the descriptive characteristics and health characteristics of the groups.

Experimental (n=29) Control (n=50)

Characteristics Test and p-value

Age
20-54 years 11 38.0 20 40.0
= x?=3.84
55-64 years 13 448 13 26.0 0=0.14
65 years and above 5 17.2 17 34.0
Gender
Female 18 62.1 29 58.0 x?=0.12
Male 11 37.9 21 420 p=0.72
Education level
[lliterate 10 34.5 12 24.0
Only literate 8 27.6 16 320 x’=1.06
Secondary education 5 17.2 11 220 p=0.78
High school and above 6 20.7 11 220
Marital status
Married 20 69 42 84 $2=2.45
Single 9 31 8 16 p=0.11
Occupation
Homemaker 14 48.3 27 54.0
) x?=1.00
Retired 8 27.6 9 18.0 0=0.60
Other 7 24.1 14 28.0
Number of children
2 or fewer 8 27.6 12 24.0
~ x°=1.69
3-4 8 27.6 21 420 0=0.42
5 and more 13 44.8 17 34.0
Health status
Good 3 10.3 7 140
x?=0.76
Moderate 18 62.1 26 52.0 0=0.68
Poor 8 27.6 17 34.0
Cancer in the family
Yes 12 414 36 720 y?=1.48
No 17 58.6 14 280 p=0.22
Presence of helper
Yes 26 89.7 44 88.0 x?=1.00
No 3 103 6 120 p=0.56
Presence of metastases
Yes 7 241 7 14.0 X2:1'29
No 22 75.9 43 86.0 p=0.25
Treatment methods
Chemotherapy 11 38.0 25 50.0
Radiothera 3 103 2 40 x’=187
Y ; ; p=0.39
Multiple treatment modalities 15 51.7 23 46.0
4
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Table 2. Comparison of the intergroup WHYMPI and PSS mean scores.

WHYMPI
Groups PSS

Pain pport of Pain Self- Negative Puni Se us Distracti Household do Activiti Social General
. " . away from i P
interference elatives severity control mood resp responses responst chores ork (e activities activities

Experimental 31.18+10.56 10.28+2.78 | 9.8242.53 | 5774234 | 7.81#252 | 5724324 | 20.844881 8.3743.63 3.60+4.46 2.00+£3.43 2.13+2.67 2.06+2.64 11.08+12.48 29.00£3.78

[Fle= Control 28524876 9.89+379 806+3.14 5.00£2.25 8.0442.92 6.56+4.85 19.24+8.14 9.74+4.37 5.90£6.50 4.41+5.89 4.23+4.66 4.58+4.95 21.68+21.53 2806+6.27
test
Test and t=-1.20, p=0.23 Z=-0.15, t=0.37, Z=-1.77, Z=-043, Z=-044, t=-0.81, t=0.22, Z=-1.16, Z=-1.60, Z=-153, Z=-178, Z=-181, Z=-143,
p-value g p=0.98 p=0.01 p=0.07 p=0.66 p=0.65 p=0.41 p=0.13 p=0.24 p=0.10 p=0.12 p=0.08 p=0.07 p=0.15

Experimental 30.62410.22 10.28+2.78 | 9.6242.33 | 5774234 | 7.81#2.52 | 5724324 | 20.8448.81 8.37+3.63 6.29£3.56 3.11+3.11 2.13+2.67 206+2.64 14.87+11.22 26.1743.52

Post- Control 28.52+8.76 9.89+3.79 8.06%3.14 5.00+2.25 8.0442.99 6.56+4.85 19.24+8.13 9.74+4.37 5.90+6.50 4.414£5.89 4.23+4.66 4.58+4.95 21.68+21.51 28.88+5.73
test
Test and £=-0.96,p=0.33 Z=-0.15, t=0.16, =i, Z=-040, Z=-045, t=-0.81, t=0.22, Z=-142, Z=-1.19, Z=-158, Z=-173, 7=-051, Z=-244,
p-value H2s p=0.98 p=0.01 p=007 p=0.68 p=0.64 p=0.41 p=0.13 p=0.15 p=023 p=0.12 p=0.08 p=0.61 p=0.01

PSS: Perceived Stress Scale; WHYMPI: West Haven-Yale Multidimensional Pain Inventory; statistically significant values are denoted in bold.

Table 3. Intragroup comparison of the experimental group’s West Haven-Yale Multidimensional Pain Inventory and Perceived Stress Scale mean scores.

Scales — — Test and p-value

Pain interference 31.18+10.56 30.62+10.22 Z=-3.55,p=0.001

Support of relatives 10.28+£2.78 10.28+£2.78 Z=0.001, p=1.00

Pain severity 9.8242.53 9.62+2.33 /=-2.12,p=0.03

Self-control 5.7742.34 5.77+2.34 Z=0.001, p=1.00

Negative mood 7.81+£2.52 7.81£2.52 Z=0.001, p=1.00

Punishing responses 5.7243.24 5.72+3.24 Z=0.001, p=1.00

WHYMPI Solicitous responses 20.84+8.81 20.84+8.81 Z=0.001, p=1.00
Distracting responses 8.37+3.63 8.37+3.63 Z=0.001, p=1.00

Household chores 3.60+4.46 6.29+3.56 Z=-4.58,p=0.001

Outdoor work 2.00+£3.43 3.11+3.11 7=-4.23,p=0.001

Activities away from home 2.13+2.67 2.13+2.67 7=0.001, p=1.00

Social activities 2.0612.64 2.06+2.64 Z=0.001, p=1.00

General activities 11.08+12.48 14.87+11.22 Z=-4.72,p=0.001

PSS 29.00£3.78 26.17+3.52 7=-4.47,p=0.001

SD: standard deviation; PSS: Perceived Stress Scale; WHYMPI: West Haven-Yale Multidimensional Pain Inventory; statistically significant values are denoted in bold.

as between the experimental group’s pre- and post-test intra- and depression in breast cancer patients found that the inter-
group PSS mean scores (p<0.05). The music-supported ACT vention led to a decrease in all areas’®. A randomized controlled
intervention was effective in reducing the perceived stress levels study of women with breast cancer reported that ACT improved
of cancer patients. Music itself is not a stand-alone treatment, their perceived stress, depression symptoms, and marital sat-
but when used for patients who are suffering, experiencing isfaction'. A study on the effectiveness of ACT on quality of
pain and stress, seeking help, and looking for a way to express life and perceived stress in cancer patients has shown that the
themselves through music, it exhibits therapeutic properties'. therapy significantly improved the quality of life and reduced
The intervention of enjoyable music for cancer patients reduced perceived stress in cancer patients®.

their stress levels'!. Stress begins as soon as patients learn about The present study found a statistically significant difference
their cancer diagnosis, and they need psychological interven- in the experimental group’s pre- and post-test mean scores of
tions. A study of 107 cancer patients with ACT reported a their pain severity and pain interference in favor of the post-test
statistically significant difference between their pre- and post- (p=0.001). The music-supported ACT intervention decreased
test scores regarding the acceptance of the disease, stress man- both pain severity and interference among patients in the
agement, well-being, and meaning in life'?. A study about the experimental group. The ACT is a psychosocial intervention
effects of an eight-session ACT intervention on stress, anxiety, with the potential to reduce symptom-related pain in cancer
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patients'®. A study of women with breast cancer reported that
ACT has positive effects on pain and anxiety'. A study of 70
patients with chemotherapy found that music interventions
effectively reduced the severity of chemotherapy symptoms
such as pain, fatigue, and nausea, and improved the comfort
of patients undergoing chemotherapy'®.

The present study also found a statistically significant dif-
ference in the experimental group’s pre- and post-test mean
scores of their household chores, general activities, and outdoor
work in favor of the post-test (p<0.005). The music-supported
ACT intervention increased daily activities among patients in
the experimental group (Table 3). The ACT aims to increase
awareness, reduce pain caused by diseases, alleviate exhaus-
tion, address sleep problems and sedentary lifestyle, and eval-
uate post-traumatic growth'. The present study’s results may

reflect the effects of ACT.

CONCLUSION AND
RECOMMENDATIONS

While this study provides valuable insights into the effective-
ness of music-supported ACT in reducing stress and pain
among cancer patients, it has certain limitations. The small
sample size and quasi-experimental design limit the generaliz-
ability of the findings. Future studies should aim to conduct
randomized controlled trials with larger sample sizes to validate
these results and explore the long-term effects of music-sup-
ported ACT, as well as its applicability to other patient pop-
ulations or chronic conditions. Despite these limitations, the
intervention was effective in decreasing perceived stress, pain
severity, and pain interference in cancer patients. Therefore,
when planning pain and stress management strategies, nurses
should actively incorporate non-pharmacological methods into
the care process, collaborating with both cancer patients and
their families. Creating a therapeutic environment is essential
to maximize the benefits of such interventions. Additionally,

nurses should educate patients and their families on pain and
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ORIGINAL ARTICLE

The mediating role of loneliness in the effect of social media
addiction on aesthetic procedures in women
Eda Yakit AK! @, Mehmet Ali Sent ®, Ozden Tandogan?*

SUMMARY

OBJECTIVE: The aim of this study was to determine the mediating role of loneliness in the effect of women’s social media addiction on aesthetic
procedure behavior.

METHODS: The study was carried out with a total of 1,166 women. The data were evaluated by correlation and SPSS PROCESS macro 4 regression
analysis with the Introductory Information Form, Social Media Addiction Scale-Adult Form, Social Media and Changing Perception of Aesthetic
Procedures in Society Scale, and Ruls-6 Loneliness Scale.

RESULTS: When the mediating role of loneliness was examined in the effect of social media addiction on'having aesthetic procedures, it was determined
that both social media addiction (3=0.481) and loneliness (3=0.075) significantly positively affected the perception of having social media aesthetic
procedures. A positive relationship was determined between Social Media Addiction Scale-Adult Form, Social Media and Changing Perception of

Aesthetic Procedures in Society Scale total score, sub-factor mean scores, and Ruls-6 Loneliness total scores (p<0.001).
CONCLUSION: It was found that loneliness had a low-level effect on the effect of social media addiction on aesthetic behavior.

KEYWORDS: Social media. Social media addiction. Esthetics. Loneliness.

INTRODUCTION

Societies all over the world have been affected by the changes
in social media, and the positive and negative effects of social
media have been discussed in this article. Among the positive
effects of social media on individuals is the ability of the masses
to come together in a virtual environment, reducing the feeling
of loneliness, providing an environment for fast access to infor-
mation, and sharing ideas'. On the contrary, many negative
emotions are caused by the misuse of social media. Perfect lives
shared on social media, which are often unrealistic, cause indi-
viduals to question their lives and feel a sense of inadequacy®.
One of these deviations from reality is beauty. The perfect face
and body lines shared and appreciated on social media have
started to increase the importance people attach to their bod-
ies or all their physical characteristics’.

The increasing influence of social media on daily life increases
the tendency of users to compare and evaluate themselves with
other people®. Social media interactions shape people’s communi-
cation, interests, and moods, and this plays a decisive role in their
aesthetic perceptions. Images of perfect lives that are frequently
shared on social media platforms can cause individuals to ques-

tion their own lives and experience a sense of inadequacy®. This

situation paves the way for the concepts of aesthetics, beauty,
and the perfect body to be easily communicated through social
media and direct individuals to aesthetic procedures’. Studies
examining the relationship between social media use and men-
tal health problems have revealed that it may be associated with
problems such as anxiety and depression. In addition, research
also shows that social media use differs according to gender and
that women are more affected than men>®. Women’s intense
addiction to social media and the filtered and flawless beauty
image they are constantly exposed to may cause them to seck per-
fection in their own bodies. It is thought that especially women
may associate coping with the feeling of loneliness, social accep-
tance, socialization, and appreciation with their appearance®.
For this reason, it is more possible to have aesthetic procedures
that are not needed. In recent years, social media has become
an important tool that shapes individuals’ lives and body per-
ceptions®. Especially women tend to feel inadequate due to the
perfect beauty standards they frequently encounter on social
media platforms. This may have increased the tendency toward
aesthetic procedures. The perceptions of ideal beauty that women
are exposed to through social media may trigger bodily dissat-

isfaction and the search for aesthetic intervention. Social media
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Loneliness in social media addiction and aesthetic procedures

causes individuals to compare themselves with others and feel
low self-esteem as a result of these comparisons. In this regard,
this study aims to examine the mediating role of loneliness in
the effect of social media addiction on the perception of hav-
ing aesthetic procedures in women. It is thought that the find-
ings will contribute to understanding the complex relationships
between social media use, body perception, and mental health.

METHODS

This descriptive and cross-sectional study was conducted with
an online survey in May—June 2024. Before starting data col-
lection, necessary permissions were obtained from the Non-
Interventional Clinical Research Ethics Committee (ethics
number: E14679147-663.05-710841). The population of the
study consisted of women over the age of 18 years who use at
least one social media application. Since maximum diversity
was targeted in the study, it was completed with 1,166 women.
The principles of the Declaration of Helsinki were complied
with in the study. Research data were collected through an
online form (Google Form). Participants were invited to par-
ticipate in the study through the researchers’ social media
channels (LinkedIn, Instagram, Facebook, and WhatsApp).
An informed consent form on the first page informed women
about the research’s purpose and confidentiality. Those who
selected “I agree” could proceed, while those who chose “I do
not agree” were unable to participate.

Social Media Addiction Scale-Adult Form (SMAS-AF): The
scale is a 5-point Likert-type scale consisting of 20 items and
two sub-dimensions (virtual tolerance and virtual communi-
cation). The highest score that can be obtained from this scale
is 100, and the lowest score is 20. The Cronbach’s alpha reli-
ability coefficient of the scale was found to be 0.94".

Social Media and Changing Perception of Aesthetic
Procedures in Society Scale (SMCPAPSS): The scale consists
of 16 items and 4 sub-dimensions. There are no reverse items
in the scale. The scoring of this scale varies between 18 and
90. The Cronbach’s alpha reliability coefficient of the scale was
found to be 0.908.

Ruls-6 Loneliness Scale: The scale is a 4-point Likert-type
scale consisting of six items and one sub-dimension. The low-
est score is 6, and the highest score is 24. The Cronbach’s alpha
reliability coeflicient of the scale was found to be 0.84*°.

In our study, the Cronbach’s alpha value of the SMAS-AF
was 0.93, the SMCPAPSS was 0.95, and the Ruls-6 Loneliness
Scale was 0.85.

In descriptive statistics, mean, standard deviation, mini-

mum, and maximum values were given for numerical variables,

2

while number and percentage values were given for categor-
ical variables. A t-test was performed to test whether there
was a significant difference between the groups. Differences
between three or more groups were analyzed by one-way anal-
ysis of variance (ANOVA). SPSS PROCESS macro 4 regres-

sion analysis was used.

RESULTS

The mean age of the women who participated in the study
was 29.17%10.01 years (min—max: 18-65 years). Among the
women, 49.7% were between the ages of 18 and 25, 41.2%
were university graduates or higher, 66.3% were single, 70.8%
were employed, and 49.1% had a poor income. Of the women,
40.4% reported that they spent 5 h or more on social media
per day (Table 1).

The effect of the mediating role of loneliness on the effect
of women’s social media addiction status on the perception of
having social media aesthetic procedures is shown in Figure 1.
According to the results of the analysis, both social media
addiction (=0.481) and loneliness (=0.075) have a signifi-
cant positive effect on the perception of having social media
aesthetic procedures. According to another finding, loneliness
has a mediating role in the effect of social media addiction on
the perception of having social media aesthetic procedures
(B=0.022), and this role has a low level of mediation effect.
Loneliness further increases the positive effect of social media
addiction status on having social media aesthetic procedures
(B=0.503).

It was determined that the participants in our study were
moderately dependent on the average score they received from
the social media addiction scale (52.41£14.69), the average
score they received from the social media aesthetic perception
scale, and the effect of social media on the desire to have aes-
thetic procedures at a low level (38.35%15.13) and the score
they received from the Ruls-6 Loneliness Scale and they felt
loneliness at a moderate level (14.13%4.15).

It was found that there was a relationship between the total
scores and sub-factors of SMAS-AF and SMCPAPSS and the
total scores of the Ruls-6 Loneliness Scale, and the relationship
levels are given in Table 2 (p<0.05).

DISCUSSION

We found that women with higher levels of education had
lower social media addiction but similar levels of loneliness.
Burkovik et al. explained the effect of education level on social
media use by the development of individuals’ cognitive skills
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and self-control mechanisms. It has been reported that highly

educated women are more resistant to the negative effects of

RULS-6 LS

>
S

social media and have a lower risk of developing addiction''.

. P=0.000 _
In our study, it was also observed that advanced age decreased 50293 ) b 0004
. . .. . . . b=0.083£0.008 .~ p=0.000 0.
social media addiction and desire for aesthetic procedures in C om b=0.275£0.097

. o b=0.023£0.009
women. This result may indicate that women are more con-

cerned with menopause-related problems'?.

p=0.000 B=0.481

On the other hand, the similar loneliness levels of women, o s

SMAS-AF SMCPAPSS

B(Total Impact)=0.481+0.022=0.503
b=0.518+0.036

regardless of education level, suggest that loneliness may be

related to more complex social and psychological factors inde-

pendent of social media use. In conclusion, the current research
Figure 1. Research model. SMAS-AF: Social Media Addiction Scale;

SMCPAPSS: Social Media and Changing Perception of Aesthetic
Proceduresin Society Scale; Ruls-6 Loneliness: Ruls-6 Loneliness Scale.

findings point to the protective role of education level on social

media addiction, while its effect on loneliness is more limited.

Table 1. Socio-demographic characteristics of women and their relationship with scales.

SMAS-AF
%

SMCPAPSS

Variables (n: 1,166) — sigﬁisﬁt?::ce — si;-s?ﬁts::ce I si;’:ﬁt:::ce
Age
18-25(1) 580 | 49.7 | 54.51+16.10 38.74+15.28 14.54+4.23
26-35(2) 303 | 260 | 51.24+13.59 F:10.830 38.36+15.41 F.0.978 14.31+3.80 F:8.935
36-45 (3) 191 | 164 | 50.77+14.90 (1_22 (1)'_03?(1)_4) 38.30+14.21 p: 0.402 13.36+4.07 (1_2 2'_3?2_4)
>46 (4) 92 | 79 | 46.37+14.44 35.83+15.10 12544431
Education
:faegﬁa”tdea(rly)“hoo‘ 220 | 189 | 49.00+16.73 F:5.907 38.25+15.11 F:0.118 13.50+4.51 F:3.226
gHriagQuSaCtheo(‘;') 466 | 400 | 54.00£16.34 p: 0.003 38.12+15.26 p:0.889 14.35+4.01 p: 0.040
zrig':aetr:g) 480 | 412 | 51931483 (2-1) 38.60+15.03 14.20+4.08 (2-1)
Marital status
Married 393 | 337 | 49.57+15.50 t:-4.741 37.87+1501 t:-0.759 13.14+4.05 t:-5.866
Single 773 | 663 | 53.85+15.89 p: 0.000 38.58+15.19 p:0.448 14.63+0.10 p: 0.000
Employment status
Not working 340 | 29.2 | 5202+15.46 t:-0.570 39.28+15.18 t:1.354 13.70+3.90 t:-2.288
Working 826 | 708 | 52.569+16.01 p:0.569 3.96+15.10 p:0.176 14.30+4.23 p:0.022
Income status
Poor (1) 573 | 49.1 | 52.90+16.33 F:0.733 38.92+15.85 F:1.254 14.67+4.30 F:10.003
Medium (2) 454 | 389 | 51.79+1545 p:0.481 37.47+14.48 p:0.286 13.69+3.94 p: 0.000
Good (3) 139 | 119 | 52.33%15.13 38.83£14.09 13.35+3.8 (1-2,1-3)
Time spent on social media Daily
0-2h (1) 297 | 255 | 46.27+15.03 F:50.380 34.32413.59 F:17.334 13.22+4.28 F:16.919
4-6h(2) 398 | 34.1 | 51.87+14.79 p: 0.000 38.40+14.96 p: 0.000 13.88+3.80 p: 0.000
>5h(3) 471 | 404 | 567241616 | (2-1,3-1,3-2) | 40.83+1567 | (2-1,3-1,3-2) | 14.92+4.21 (3-1,3-2)

F: Anova test, t: Student’s t-test, 1-2-3-4: groups with differences. SD: standard deviation. SMAS-AF: Social media addiction scale, SMCPAPSS: Social Media
and Changing Perception of Aesthetic Procedures in Society Scale, Ruls-6 Loneliness: Ruls-6 Loneliness Scale.
Statistically significant values are indicated in bold.
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In this study, a significant positive correlation was found
between women’s social media addiction (SMAS-AF) and their
perception of social media aesthetic procedures (SMCPAPSS).
Accordingly, as women’s social media addiction levels increased,
their perception of having aesthetic procedures through social
media also increased. Boursier et al. examined the effect of
social media use on body dissatisfaction and plastic surgery
tendency in women. In the study, it was determined that
women who received insufficient attention and negative
feedback on social media were concerned about their appear-

ance and turned to aesthetic interventions'. This supports

the relationship between social media addiction and the per-
ception of having aesthetic procedures. Similarly, McComb
and Mills emphasized that perfect beauty images on social
media can negatively affect individuals’ perceptions of their
own bodies, which may increase the desire to have aesthetic
procedures®. It can also be used to increase the sexual attrac-
tiveness of women with their bodies and to ensure that they
are recognized'. In this context, with the increasing use of
social media, it is observed that women focus more on their
physical appearance and increase their plastic surgery pref-

erences in order to ensure social acceptance.

Table 2. The relationship between Social Media Addiction Scale-Adult Form, Social Media and Changing Perception of Aesthetic Procedures in
Society Scale total score and sub-factors mean scores, and Ruls-6 Loneliness total scores.

:mﬁf;I SMCPAPSS | SMCPAPSS | SMCPAPSS | SMCPAPSS | SMCPAPSS
total score Sub 1 Sub 2 Sub 3 Sub 4
score
SMAS-AF r 1
total score D
SMAS-AF r 0.926** 1
sub-factor 1 D 0.000
SMAS-AF r 0.928** 0.718** 1
sub-factor 2 p 0.000 0.000
SMASTotal | © | 0503 | 0478 | 0.453" 1
score b | 0000 | 0000 | 0.000
SMCPAPSS 1 | 0486 | 0.470"* | 0430 | 0.952" 1
sub-factor 1
o | 0000 | 0000 | cooo 0000
?ﬁiiﬁiﬁi r | 0.402 | 0357 | 0.387° | o0.842" 0.735" 1
o | 0000 | 0000 | 0.000 0000 0,000
%igﬁgﬁ% r | 0.384 | 0390 | 0322 | 0786 0.661° 0.580"* 1
b | 0000 | 0000 | 0000 0000 0,000 0000
?ﬁigﬁiﬁi r | 0445 | 0412 | 0413 | 0862 0.737" 0.656"" 0.675" 1
b | 0000 | 0000 | 0000 0000 0,000 0000 0000
Ruls-6LS | r | 0294 | 0306 | 0.238 | 0216 0.223" 0.137" 0.180"" 0.184"
Totalscore | p | 0000 | 0000 | 0.000 0000 0,000 0000 0000 0,000

r=Pearson correlation coefficient, **p<0.001, SMAS-AF: Social media addiction scale, SMCPAPSS: Social Media and Changing Perception of Aesthetic Procedures

in Society Scale, Rulls-6 Loneliness: Rulls-6 Loneliness Scale.

r=correlation values. Significant values are those in bold and dark-colored bold.

SMA S-AF Sub 1: Social media addiction scale subfactor virtual tolerance.

SMA S-AF Sub 2: Social media addiction scale subfactor virtual communication.

SMCPA PSS Sub 1: Social Media and Changing Perception of Aesthetic Procedures in Society Scale subfactor need.

SMCPA PSS Sub 2: Social Media and Changing Perception of Aesthetic Procedures in Society Scale subfactor domain.

SMCPA PSS Sub 3: Social Media and Changing Perception of Aesthetic Procedures in Society Scale subfactor accessibility.

SMCPA PSS Sub 4: Social Media and Changing Perception of Aesthetic Procedures in Society Scale subfactor visibility.
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The decrease in daily social communication with the increase
in social media use causes individuals to feel lonely®. It is quite
remarkable that women turn to aesthetic procedures to cope
with loneliness. According to the results of the research, lone-
liness was found to have a low-level mediating role in the effect
of social media addiction on having aesthetic procedures. In
a study, it was determined that women who received insuffi-
cient attention and negative feedback on social media tended
to undergo aesthetic interventions. It was also found that lone-
liness played a low level mediating role in this relationship®. In
the results of this research, we found that social media addic-
tion and loneliness have significant effects on women’s percep-
tion of having aesthetic procedures. Understanding the com-
plex relationships between social media use, body perception,
loneliness, and psychological factors such as having aesthetic
procedures is critical for women’s mental health and well-being.
Due to the growing influence of social media, women are more
prone to constantly compare and evaluate themselves, result-

ing in increased feelings of body dissatisfaction and loneliness.

Limitations

As this was a cross-sectional study, it may not have been possible
to identify causal relationships between variables fully. A lon-
gitudinal research design would have provided a better under-
standing of how variables change over time and the dynam-
ics in the relationships. The sample consists of women only.
A comparative study including men would have provided an
opportunity to examine the relationships between social media

use, aesthetic procedures, and loneliness in a more in-depth
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gender context. The data collection process was carried out
only through an online survey. The fact that the study was
conducted on a Turkish sample only limits the generalizabil-
ity of the results to different cultural contexts. Due to these
constraints, there are some limitations regarding the general-
izability of the findings and the full elucidation of the causal
relationships between the variables.

CONCLUSION

It is important to examine the relationship between social
media use, body perception, and mental health more compre-
hensively and holistically. Specifically, we need to gain a bet-
ter understanding of the psychological needs and challenges
faced by women in this context. Additionally, it is important
to investigate the psychological well-being of women who seek
aesthetic procedures and the motivations behind their choices.
Understanding the reasons why some women pursue unnec-
essary or excessive aesthetic procedures can help us avoid situ-
ations that may lead to regret.
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The role of inflammatory indices for the prediction of preeclampsia
in the first trimester: a case-control study from a tertiary center

Goksun ipek?™ @, Atakan Tanacan® @, Nazan Gérmiiser? ©,
Zahid Agaoglu® ©®, Ayca Peker! ®, Ozgiir Kara® ©, Dilek Sahin3

SUMMARY

OBJECTIVE: The aim of this study was to evaluate the role of systemic inflammation response index, systemic immune-inflammation index,
platelet/hemoglobin ratio, and other defined low-grade inflammatory indices in predicting preeclampsia.

METHODS: The presented retrospective case-control study was conducted on 304 patients diagnosed with preeclampsia and 240 low-risk
pregnant women who gave birth between 2019 and 2021 in Ankara Bilkent City Hospital, a tertiary center. Patient information was obtained
from the hospital database. Patients diagnosed with preeclampsia, along with possible predictive indices in the first trimester, were evaluated to
predict the development of preeclampsia. The indices were neutrophil/lymphocyte ratio, AST/platelet ratio, platelet/lymphocyte ratio, lymphocyte/
monocyte ratio, platelet/hemoglobin ratio, creatinine/platelet ratio, systemic immune-inflammation index (neutrophilxplatelet/lymphocyte), and
systemic inflammation response index (neutrophilxmonocyte/lymphocyte). These indices were calculated from the first-trimester routine blood
test results and compared between preeclampsia and control groups. The indices were also evaluated for the predictive value regarding the severity
and onset time of the disease.

RESULTS: In the first trimester, hemoglobin counts were lower in the preeclampsia group, whereas creatinine and monocyte counts were higher.
The platelet/hemoglobin count ratio was significantly higher in the preeclampsia group, with a p-value of 0.025. According to receiver operating
characteristic analyses, a platelet/hemoglobin count ratio of 21.41 was identified as the optimal cut-off value for the disease prediction.
CONCLUSION: Systemic inflammation response index and platelet/hemoglobin ratio were evaluated along with the other indices to predict
preeclampsia. The platelet/hemoglobin ratio was found to be higher in the preeclampsia group in the first trimester, making it a promising index
for preeclampsia prediction.

KEYWORDS: Preeclampsia. First trimester. Inflammation.

INTRODUCTION Systemic inflammatory response markers were available
Preeclampsia is a multisystem disorder encountered in 2—-8% from readily taken simple blood tests and were widely used to
of pregnancies. The disease mostly occurs after mid-preg- diagnose many diseases. In the literature, hemogram-derived
nancy, leading to maternal and fetal mortalities and morbid- indices have been used and considered valuable inflammation
ities'. Improving the outcome of preeclampsia necessitates markers in various conditions such as survival in intensive
the earliest identification of high-risk pregnancies for the care, gastrointestinal diseases, thyroiditis, bowel diseases, and
most appropriate and early management. Preeclampsia was COVID-19 infection*’. In obstetrics, inflammatory indices
considered a disorder characterized by defective placenta- were also evaluated for conditions that were thought to under-
tion and low-grade inflammation. Low-grade inflamma- line inflammatory etiology, such as preterm delivery and intra-
tion refers to increased proinflammatory cell counts with- hepatic cholestasis of pregnancy®’.

out a sign of inflammatory disease®. The proinflammatory Preeclampsia is also considered an inflammatory origin dis-
biomarkers were mentioned in preeclampsia as the causes ease. However, the published studies remained controversial for
of endothelial dysregulation and increased lymphocyte and preeclampsia diagnosis and prediction, and the published results
neutrophil responses®. were predelivery evaluations of already occurring diseases®™.
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The role of inflammatory indices for prediction of preeclampsia in the first trimester

The aim of this study was to compare all possible low-grade
inflammartory indices in preeclampsia and determine the most
efficient predictive marker for the first trimester. There was no
such comprehensive study for predicting preeclampsia in the
first trimester. Using previously obtained blood parameters
for prediction is inexpensive, rapid, and easily applicable in
clinical practice.

METHODS

The present retrospective case-control study was conducted on
pregnant women diagnosed with preeclampsia and low-risk
pregnant women as the control group. Patient information
was obtained from the hospital database. Patients diagnosed
with preeclampsia, who gave birth between 2019 and 2021,
had a singleton pregnancy, were between 17 and 45 years of
age, and had no systemic diseases other than hypertension,
were included. The control group consisted of low-risk preg-
nant women with no chronic disease or medication use, who
gave birth during the same timeline as the preeclampsia group
included in the study. Mild and severe preeclampsia criteria
were determined based on ACOG guidelines''. This study was
approved by the “Institutional Review Board of the University
of Health Sciences Turkey, Ankara Bilkent City Hospital Ethics
Committee” (approval number: E2-22-2376).

The possible predictive indices were determined as NLR
(neutrophil/lymphocyte count ratio), PLR (platelet/lymphocyte
count ratio), LMR (lymphocyte/monocyte ratio), APRI (AST/
platelet count ratio), platelet/hemoglobin count ratio, creat-
inine/platelet count ratio, systemic immune-inflammation
index (SII) (neutrophilxplatelet/lymphocyte), and systemic
inflammation response index (SIRI) (neutrophilxmonocyte
/lymphocyte count). The indices were calculated from the
first-trimester routine blood test results in the first antenatal
visit and compared between groups. Then, the preeclampsia
group was divided according to the disease severity and diag-
nosis time. The indices were also compared between subgroups.

The statistical analyses were carried out using USA’s Statistical
Package for the Social Sciences version 23. The normality anal-
ysis of parameters was done based on the Shapiro-Wilk test.
Descriptive statistics were presented as the median and inter-
quartile range (IQR) due to the inconsistency with a normal
distribution. The Mann-Whitney U test was used to compare
the parameters between the groups. Categorical variables were
presented as numbers and percentages. The chi-square test was
used to compare categorical variables between groups. A receiver
operating characteristic (ROC) analysis was used to assess the
predictive performance of the platelet/hemoglobin count ratio

2

in preeclampsia development. The Youden Index was used to
determine optimal cut-off values. Statistical significance was

defined as a p-value of 0.05 with a 95% confidence interval.

RESULTS

The study was conducted on 544 participants, including 304
patients as the preeclampsia group and 240 low-risk pregnant
women as the control group. Maternal demographic characteristics
for the preeclampsia and the control groups are shown in Table 1.

Laboratory parameters required for index calculations were
evaluated in the first trimester and compared between groups.
Hemoglobin counts were significantly lower, whereas creatinine
and monocyte counts were significantly higher in the preeclamp-
sia group, with p-values of 0.005, 0.035, and 0.004, respec-
tively. Neutrophil, lymphocyte, WBC, platelet, AST, and ALT
counts were obtained similarly between the groups (Table 1).

When the indices were compared between the groups, SIRI,
SIL, APRI, LMR, NLR, PLR, and creatinine/platelet ratios were
similar. The only statistically different index was the platelet/
hemoglobin count ratio, with a p-value of 0.025 (Table 1).

Then, the preeclampsia group was further divided into sub-
groups according to the timing of diagnosis such as early-occur-
ring and late-occurring preeclampsia. Eighty-nine early-occur-
ring preeclampsia patients were diagnosed before 32 gestational
weeks and 215 late-occurring preeclampsia patients. None of
the determined indices was observed to be significantly differ-
ent between groups in the first trimester (Table 2).

The preeclampsia subgroups included 122 severe and 182
mild preeclampsia patients. The indices were evaluated for
severity prediction, and none of them was found to be signifi-
cantly different. p-values are shown in Table 2.

ROC analyses were performed to determine optimal plate-
let/hemoglobin count ratio cut-off values. The optimal cut-off
value of 21.41 was found to predict preeclampsia in the first
trimester (Figure 1).

DISCUSSION

In the present study, increased platelet, creatinine, and decreased
hemoglobin counts were obtained in the preeclampsia group.
The platelet/hemoglobin ratio was significantly higher in the
preeclampsia group in the first trimester. SIRI or none of the
other commonly used inflammation indices were found to be
similar between groups. The platelet/hemoglobin ratio or other
indices were found to be insufficient in predicting discrimi-
nating cases, according to the severity or occurring time in the
evaluation of the first trimester.
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Table 1. Maternal demographic characteristics and laboratory findings and index comparison between preeclampsia and control groups.

Variable

Maternal indices

Control group (n=240)

Preeclampsia group (

n=304)

Maternal age (years) 27 (7) 30(10) 0.001
Gravidity 2(2) 2(3) 0.242
Parity 1(1) 1(2) 0.573
Laboratory parameters
Hemoglobin (g/dL) 13.0(1.2) 12.6(1.4) 0.005
WBC (107/L) 8.70(2.8) 8.74(2.8) 0.068
Platelet (10%/L) 265.5(68.0) 272.0(81.0) 0.138
AST (U/L) 17.0(6.0) 16.9(5.8) 0.973
ALT (U/L) 15.0(9.0) 15.0(11.0) 0.954
Creatinine (mg/dL) 0.53(0.1) 0.56(0.1) 0.035
Neutrophil (10%/L) 5.98(2.3) 6.09(2.5) 0.169
Lymphocyte (107/L) 1.91(0.7) 1.98(0.8) 0.201
Monocyte (107/L) 0.44(0.2) 0.49(0.3) 0.004
Indices
SIRI 1.30(1.06) 1.48(1.04) 0.072
SlI 787.97 (535.8) 814.75 (501.0) 0.475
APRI 0.630 (0.03) 0.605 (0.03) 0.295
NLR 3.025(1.73) 3.005 (1.53) 0.829
PLR 130.51(55.76) 135.11(64.21) 0.820
LMR 4.33(2.10) 4.14(1.93) 0.073
Creatinine/platelet 0.002 (0) 0.002 (0) 0.692
Platelet/hemoglobin 20.81(5.92) 21.49 (7.84) 0.025

All variables were presented as medians and interquartile ranges (IQR). ALT, alanine aminotransferase; AST, aspartate aminotransferase; SIRI, systemic
inflammation response index; Sll, systemic immune-inflammation index; APRI, AST/platelet ratio index; NLR, neutrophil/lymphocyte ratio; PLR, platelet/
lymphocyte ratio; LMR, lymphocyte/monocyte ratio; WBC, white blood count.

Statistically significant p values are expressed in bold in the table.

Table 2. Index comparison between early and late preeclampsia subgroups and between mild and severe preeclampsia subgroups.

Early preeclampsia

Late preeclampsia

Mild preeclampsia

Severe preeclampsia

Indices (n=89) (n=215) p-value (n=182) (n=122) p°-value
SIRI 1.52(1.13) 1.46(0.98) 0.647 1.46(1.0) 1.50(1.0) 0.573
Sl 877.94(664.9) 799.44(429.7) 0.432 807.29 (472.8) 821.09 (529.8) 0.692
APRI 0.063 (0.04) 0.060 (0.03) 0.939 0.059 (0.03) 0.063 (0.03) 0.347
NLR 3.00(1.86) 3.00(1.45) 0.774 3.07(1.47) 2.96(1.74) 0.909
PLR 144.31(74.62) 134.13(60.51) 0.546 133.03 (61.06) 144.83 (68.03) 0.163
LMR 4.16 (2.04) 4.00(1.73) 0.680 4.25(2.04) 3.94(1.87) 0.089
Creatinine/platelet 0.002 (0) 0.002 (0) 0.425 0.002 (0) 0.002 (0) 0.115
Platelet/hemoglobin 21.56(9.98) 21.49(7.07) 0.326 21.56(7.96) 21.45(7.18) 0.957

Allvariables were presented as medians and interquartile ranges (IQR). p*-value indicates comparisons between early and late preeclampsia groups, and p®-value
indicates comparisons between comparisons between mild and severe preeclampsia groups. SIRI, systemic inflammation response index; S, systemicimmune-
inflammation index; APRI, AST to platelet ratio index; NLR, neutrophil/lymphocyte ratio; PLR, platelet/lymphocyte ratio; LMR, lymphocyte/monocyte ratio.
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Figure 1. Receiver operating characteristic curve of platelet/hemoglobin
count ratio on predicting preeclampsia development in the first
trimester. The area under the curve was 0.561 (95% confidence
interval=0.509-0.612,p=0.025). The optimal cut-off value of the platelet/
hemoglobin count ratio was 21.41 (sensitivity=50%, specificity=60%).

Current findings indicated that preeclampsia was a vascu-
lar endothelial multisystem disorder, accompanied by plate-
let-induced microvascular thrombosis, capillary permeability
increase, and hypertension'?. The underlying disease etiology
was suggested as placental hypoxia, leading to erythropoietic
stimulation of bone marrow. Increased activated platelets and
neutrophils accumulate in the intervillous space, stimulating
endothelial dysfunction®. Increased inflammation and altered
immune response act as etiological cofactors'.

Preeclampsia risk identification before clinical disease occur-
rence is an essential task due to its major complications, lead-
ing to fetal-maternal morbidity and mortality. Many studies
about the inflammatory etiology of preeclampsia suggest that
the inflammatory process occurs in early pregnancy, much
before the clinical diagnosis of the disease. In the literature,
an increased inflammatory process in the decidua was demon-
strated in the first trimester of preeclampsia. Altered platelet
reactivity was reported as an early marker for preeclampsia'>'.

In light of the first-trimester inflammation findings, stud-
ies focused on preeclampsia prediction and discrimination of
high-risk pregnant women as early as possible. Commonly used
blood parameters were evaluated and suggested as low-grade
inflammation indicators. The PLR, LMR, NLR, APRI, and

4

SII indices were frequently reported as valuable markers in
predicting and diagnosing many diseases with inflammatory
etiologies, including preeclampsia.

In the literature, conflicting results were reported on PLR.
Some studies reported higher platelet and neutrophil counts and
increased PLR in the preeclampsia group®!®'*. In the present
study, the PLR between the groups did not differ, in discordance
from the studies performed with smaller groups of patients in
the literature. The platelet counts and lymphocyte counts were
comparable between groups in concordance with recent studies
that observed similar PLR counts in the preeclampsia group'”'.

LMR was found to be an indicator of subclinical inflamma-
tion and a prognostic marker for several diseases. In a study con-
ducted on patients diagnosed with preeclampsia, predelivery LMR
values were found to be significantly higher in the preeclamp-
sia group'”?. The only study with a restricted patient number
on LMR in the first trimester reported significantly lower LMR
values for the preeclampsia group?’. In this study, which was
conducted as a complement to the study in the literature with
a larger number of patients, monocyte counts were found to be
lower. However, LMR values did not differ between the groups.

In most studies, NLR values were found to be elevated in
the preeclampsia group, while in some studies, these values
were similar'*?2. In a small number of studies with a limited
number of patients, NLR was found to be significantly differ-
ent®. The presented study found that NLR values of the con-
trol and preeclampsia groups were similar.

The APRI score was reported as a better marker than AST
alone for predicting HELLP syndrome?. APRI in preeclamp-
sia was explored and found to be significant in the prediction
of preeclampsia under 20 weeks of gestation®. We obtained
comparable AST and ALT counts, like platelet counts, between
groups. The APRI scores of the groups and subgroups were also
similar. In our opinion, these parameter differences might occur
later than the first trimester.

SII and SIRI indices may be considered relatively new
markers that have been investigated in various diseases with an
inflammatory etiology. These markers have been reported to
be more efficient for predicting low-grade inflammation than
traditional markers. In a recent study on 63 pregnant women
diagnosed with preeclampsia, an elevated SII score was reported
in the first-trimester evaluation®'. To the best of our knowl-
edge, this study was the first to explore SIRI in the prediction
of preeclampsia. No significant difference was observed in SII
or SIRI between groups or subgroups.

In the present study, creatinine counts were significantly
higher in the preeclampsia group. Although the creatinine/
platelet ratio was not found different between groups, increased
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creatinine might be an early indicator factor for preeclampsia’s
occurrence and an indicator of renal sensitivity of preeclampsia.
Lower hemoglobin counts were observed in the preeclamp-
sia group, and this result was concordant with other studies in
the literature'®. Lower hemoglobin might be an early causative
factor for the occurrence of preeclampsia. The platelet-to-he-
moglobin ratio might be a useful index in the prediction of pre-
eclampsia. In our study, this new ratio was significantly higher
in the preeclampsia group compared to the control group.
This study was the first to explore SIRI, creatinine/platelet
ratio, and platelet/hemoglobin ratio with the other commonly
used inflammatory markers in the prediction of preeclampsia in
the first trimester. One of the major strengths of this study was
the evaluation time of blood parameters in the first trimester
to predict subsequent preeclampsia. The relatively large sample
size further strengthened the study. The possible limitation of

this study was its retrospective design.

CONCLUSION

Preeclampsia is a pregnancy-specific multisystem disorder
that might lead to maternal-fetal morbidities and mortalities.
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The usefulness of serum procalcitonin levels in predicting surgical
intervention in patients with tubo-ovarian abscess

Osman Samet Gunkaya'* ©, Ayseguil Bestel?

SUMMARY

OBJECTIVE: Pelvic inflammatory disease is one of the most common gynecological diseases, and 15% of cases are accompanied by tubal-ovarian
abscesses. The aim of this study was to evaluate the usefulness of abscess mass size, serum procalcitonin, and other biochemical markers in patients
with tubo-ovarian abscesses in predicting surgical intervention.

METHODS: This case-control study included 113 women who were diagnosed with tubo-ovarian abscess, hospitalized, and started on antibiotic
treatment. Demographic characteristics, biochemical markers, ultrasound findings, and length of hospital stay were recorded during medical treatment.
RESULT: In terms of demographic characteristics, there was no significant difference between cases requiring complete recovery with medical
treatment and cases requiring surgery for complete recovery. While serum cancer antigen 125 level was not statistically significant, there was a
significant difference among biochemical markers: serum white blood cell level (18,007.0+6,406.3; p=0.001), C-reactive protein level (261.2+122.2;
p<0.001), procalcitonin level (0.88+0.46; p<0.001), and abscess mass size (6.1£1.2; p<0.001) in cases that required surgery for full recovery. The
highest sensitivity variable predicting surgical intervention in tubo-ovarian abscess patients was abscess mass size (cut-off value>5.25 cm and area
under the curve 0.768) with a sensitivity of 72.2%. The second highest sensitivity variant, procalcitonin (cut-off value>0.635 ng/mL and area under
the curve 0.756), showed a sensitivity of 70.4%.

CONCLUSION: Although procalcitonin provides information about the severity of the disease in patients with tubo-ovarian abscesses, evaluation
of the abscess mass size along with its size was useful in deciding surgical intervention.

KEYWORDS: Abscess. Biochemical markers. Pelvic inflammatory disease.Patient selection. Procalcitonin.

INTRODUCTION

A tubo-ovarian abscess (TOA) is an inflammatory mass that
affects the ovary, fallopian tube, peritoneal tissue, and sometimes
other nearby pelvic organs, including the bladder or bowel, and
TOAs are often a consequence of pelvic inflammatory disease
(PID)". PID risk factors include having first sexual intercourse
under the age of 25, having multiple sexual partners, using an
intrauterine device, and having a low socioeconomic status®?.
While the diagnosis of PID is made by physical examination,
some ultrasonographic classifications such as unilocular cystic
structure, complex multicystic appearance, and pyosalpinx have
been created to define the sonographic appearance of TOA.
Diagnosis is often difficult due to nonspecific symptoms and
findings, and delayed diagnosis may cause TOAs to rupture,
leading to life-threatening sepsis cases’. In addition, TOA often
affects women of childbearing age and causes infertility, ecto-
pic pregnancies, pelvic adhesions, and chronic pelvic pain'.

The first treatment option for TOA is broad-spectrum par-
enteral antibiotic therapy. However, 25-30% of cases do not
respond to medical treatment and require surgical interven-
tion®’. Advanced age, high white blood cell count (WBC),
and cysts larger than 6 cm were found to be factors that lead to
medical treatment failure in cases of TOA®. Although abdomi-
nal examination, fever measurement, and blood count are the
basic components in the follow-up of the disease, it is known
that the measurement of C-reactive protein (CRP) and serum
procalcitonin (PCT) in the diagnosis and treatment follow-up
gives information about the severity of the disease’.

The aim of our study was to evaluate serum procalcitonin
levels, other laboratory parameters, and abscess mass size in
patients hospitalized with a diagnosis of TOA and investigate
whether these parameters are associated with medical treatment
failure and, therefore, whether they are effective in predicting

surgical intervention.
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Criteria for early surgical intervention in tubo ovarian abscess

METHODS

Patients

We conducted this case—control study in patients hospital-
ized for TOA and started medical treatment in the gynecol-
ogy department of a tertiary medical center between January
2019 and October 2023. Patients with a pelvic mass on ultra-
sonography diagnosed with TOA based on anamnesis, labo-
ratory, and physical examination findings were included in
the study. Pelvic inflammatory mass was evaluated according
to the suggestions of the US Centers for Disease Control and

Prevention criteria'®.

Data collection

The study was conducted with the institutional ethics com-
mittee (KAEK/2023.06.68) and in line with the Declaration
of Helsinki. All patients gave written informed consent before
enrolling in the study. TOA was diagnosed in patients present-
ing with lower abdominal and pelvic pain, vaginal discharge,
and cervical motion tenderness during gynecological examina-
tion. Patients with incomplete data were not included in the
study. Demographic data of all patients, laboratory parame-
ters, pelvic ultrasonography findings, treatment method, and
the length of hospital stay were recorded. All cases underwent
an ultrasonography evaluation using a 6-10-MHz transvag-
inal probe (LOGIQ P5; GE Healthcare Inc., Milwaukee,
W1I). At sonographic examination, maximum diameters were
recorded. Venous blood samples were obtained on admission
to analyze serum WBC counts, CRDE, and procalcitonin levels.
Complete blood count was assessed with a cell counter (Abbott,
Cell Dyn 3700, Abbott Diagnostics, 2010). Serum CRP con-
centrations were used as per standard methodology (Abbott,
Acrhitecti1000sr, Abbott Diagnostics, 2012). Serum procal-
citonin levels of the cases were analyzed (Wondfo, Finecare

Multichannel, China, 2012).

Treatments

Hospitalization and intravenous antibiotics are suggested for all
patients diagnosed with TOA. The antibiotic regimen included
ceftriaxone 1.0 g IV every 12 h, metronidazole 500 mg IV every
8 h, and isepamicin 400 mg IV every 24 h. Surgical intervention
was considered in cases of acute clinical deterioration such as
persistent fever, sepsis, enlarging TOA, worsening pelvic tender-
ness, ruptured abscess, or widespread peritonitis despite 72 h of
antibiotic treatment. Postoperative antibiotics were continued
until clinical improvement was achieved. The surgical technique
was determined according to the surgical exploration findings
(drainage, uni/bilateral salpingectomy/salpingo-oophorectomy,

2

or total abdominal hysterectomy combined with uni/bilateral

salpingectomy/salpingo-oophorectomy).

Statistics

Ultrasonographic findings, demographic and laboratory param-
eters of women who had completely recovered with medical
treatment, and women who had undergone surgical treatment
were compared. All analyses were performed with the SPSS 20
program package (SPSS Inc., Chicago, IL). Mean and stan-
dard deviation were used for descriptive statistics. The charac-
teristics of the two groups were compared using independent
t-test and the chi-square test. The correlations were assessed
using Spearman’s correlation coeflicient, along with the related
p-values. A binary logistic regression was performed for sig-
nificant variables in the univariate analysis. All statistical tests
were two-sided, and a p-value of <0.05 was considered signifi-
cant. A receiver operating characteristic (ROC) curve was used
to determine the cut-off of clinical characteristics about the
need for surgical intervention. The 95% confidence interval
(CI) of the area under the curve (AUC) was determined. The
optimum diagnostic threshold was chosen by using the ROC
curve. The sensitivity, specificity, accuracy, positive predictive
value (PPV), negative predictive value (NPV), and odds ratio
of significant variables were calculated to predict the risk of sur-
gical intervention in patients with TOA. Significant variables
in the multivariate analysis were also combined to maximize

the predictability of surgical intervention.

RESULTS
During the study period, 243 people were diagnosed with PID.
Of these, 113 patients received a final diagnosis of TOA. Of the
patients, 58 were treated with intravenous antibiotics (in the
conservative treatment group) and 55 did not respond to med-
ical treatment and required further surgery or abscess drainage
(surgical intervention group). Table 1 shows the patient demo-
graphic and clinical data for the two groups. While there was
no significant difference between demographic characteristics,
the mean (standard deviation) of biochemical markers WBC
count, PCT, CRP, mass size, and hospital stay were higher in
the surgical intervention group than in the conservative treat-
ment group: 18,007.0 (6,406.3) uL and 14,669.3 (4,675.8) uL,
p=0.001; 0.88 (0.46) ng/mL vs. 0.52 (0.28) ng/mL, p<0.001;
261.2 (122.2) mg/L vs. 184.2 (88.4) mg/L, p<0.001; 6.1 (1.2)
cm vs. 4.9 (1.0) cm, p<0.001; and 11.4 (4.1) days vs. 8.0 (3)
days, p<0.001, respectively.

In the 55 surgical intervention group patients, laparoscopy
and laparotomy were performed in 34 (61.8%) and 21 (38.2%)
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patients, respectively. In total, 41 patients underwent unilat-
eral salpingectomy or unilateral salpingo-oophorectomy, and
10 patients underwent bilateral salpingectomy or bilateral sal-
pingo-oophorectomy. Notably, four cases were identified who
underwent total hysterectomy in addition to adnexal surgery.
An appendectomy was performed in one patient because TOA
had spread to the periappendix area.

Univariate analysis was performed using binary logistic
regression. As shown in Table 2, three parameters remained
significantly associated with the risk of surgical interven-
tion: mass size (OR 2.951; 95%CI 1.665-5.229); WBC (OR
1.000; 95%CI 1.000-1.000), and PCT (OR 29.376; 95%CI
5.360-160.996). CRP showed no significance (p=0.806). In
addition, no correlation was found between serum procalci-
tonin levels and WBC (r=-0.118, p=0.392, r: Pearson’s rank
correlation) and mass size (r=-0.083, p=0.392, r: Pearson’s rank
correlation), while a positive correlation was found between
CRP levels (r=0.283, p=0.036, r: Pearson’s rank correlation).

The highest sensitivity variable predicting surgical intervention

in TOA patients was abscess mass size (cut-off value>5.25 cm
and AUC 0.768) with a sensitivity of 72.2%. The second high-
est sensitivity variant, PCT (cut-off value>0.635 ng/mL and
AUC 0.756), showed sensitivity 70.4% (Table 3).

Mass size, WBC, CRP, and PCT were analyzed based on
ROC curves as determinants of TOA. Sensitivity, specificity,
accuracy, PPV, and NPV were calculated using the cut-off val-
ues. As a single variable, mass size (cut-off value>5.25 years and
AUC 0.768) showed the highest sensitivity (72.2%) for pre-
dicting surgical intervention in TOA patients. However, the
specificity of mass size was only 69%. The second highest sen-
sitivity variable, PCT (cut-off value>0.635 ng/mL and AUC
0.756), showed sensitivity (70.4%) for predicting surgical
intervention in TOA patients. Other parameters are shown
in Table 3. To increase predictability, patients with mass sizes
greater than the cut-off and PCT levels higher than the cut-
off value were combined. The sensitivity of this group combi-
nation index was 92.7%, specificity 46.5%, accuracy 84.5%,
PPV 62.1%, and NPV 87%.

Table 1. Comparison of some demographic and clinical characteristics between cases who responded and failed to respond to medical treatment.

treatment (n=58)

Full recovery with medical

Cases that required surgery for full
recovery (n=55)

p-value

Age (year) 37.6£6.5 38.0£5.4 0.688!
Parity; nulliparous, n (%) 10(17.2) 4(7.3) 0.1082
BMI (kg/m?) 26.444.9 27.243.8 0.329t
Previous cesarean section, n (%) 13(22.4) 19(34.5) 0.1532
Use of IUD, n (%) 29 (50) 27 (49.1) 0923
Smoking, n (%) 3(5.2) 2(3.6) 0.6912
Length of hospital stay (days) 8.0£3 114441 <0.001"
Mass size (cm) 4.9+10 6.1+£1.2 <0.001"
WBC count (uL) 14,669.3+4,675.8 18,007.04£6,406.3 0.001"
CRP (mg/L) 184.2488.4 261.2+122.2 <0.001*
PCT (ng/mL) 0.52+0.28 0.88+0.46 <0.001*
CA-125 (Unit/mL) 58.4+43.2 56.6£33.5 0.808?

!Independent t-test. 2Chi-square test. BMI: body mass index; IUD: intrauterine device; WBC: white blood cell; CRP: C-reactive protein; PCT: procalcitonin;
CA-125: cancer antigen 125. Statistically significant values are indicated in bold. Italicized p-values indicate statistical significance (p<0.05).

Table 2. Binary regression analysis for surgery management of the patient with tubo-ovarian abscess.

Mass size (cm) 2.951 1.665-5.229 <0.001
WBC (uL) 1.000 1.000-1.000 0.030
CRP (mg/dL) 1.001 0.995-1.006 0.806
PCT (ng/mL) 29.376 5.360-160.996 <0.001

OR: odds ratio; Cl: confidence interval; WBC: white blood cell; CRP: C-reactive protein; PCT: procalcitonin. Statistically significant values are indicated in bold.

Italicized p-values indicate statistical significance (p<0.05).
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Table 3. Evaluation of the efficacy of mass size, white blood cell, C-reactive protein, and procalcitonin in need of surgery intervention.

Mass size (cm) 525 0.768 (0.683-0.854) <0.001 72.2

WBC (uL) 21,660 0.640(0.537-0.742) 0.011 27.8 96.6
CRP (mg/dL) 3135 0.679(0.581-0.777) 0.001 315 96.6
PCT (ng/mL) 0.635 0.756 (0.666-0.846) <0.001 70.4 724

WBC: white blood cell; CRP: C-reactive protein; PCT: procalcitonin; AUC: area under the curve. Statistically significant values are indicated in bold.

DISCUSSION

Early identification of the risk of antibiotic treatment failure in
TOA may alert clinicians to the need for changes in treatment
strategy, and early surgical intervention reduces acute and long-
term complications of TOA!*2. Therefore, inflammatory markers
and mass size can help the doctor focus his or her attention on
people who will require surgical intervention. This study found
that although mass size has the highest sensitivity in TOA, eval-
uation of mass size and PCT level together can predict the need
for surgical intervention in TOA with 92.7% sensitivity.
Previous studies reported that CRP and WBC levels helped
predict antibiotic treatment failure in TOA patients treated with
antibiotics’®. Nevertheless, according to another study, CRP
levels did not differ between TOA patients who responded to
antibiotic treatment and those who did not®. In our study, there
was a significant difference in CRP levels between the TOA
patient group that responded to antibiotics and the patient
group that did not respond and required surgery, but its sen-
sitivity in predicting the need for surgery was low (31.5%).
There are studies in the literature showing that high CA-125
serum levels are associated with the failure of parenteral antibiotic
treatment in TOA®. In our study, it was found that serum Ca
125 levels did not have a significant value in surgical prediction.
Previous studies have shown that abscess size increases sur-
gical treatment rates in TOA'. Similarly, it has been found
that TOA abscess sizes over 8 cm increase the need for surgical
intervention and the duration of hospitalization'. In another
study, TOA abscess size greater than 6.5 cm was predictive of
patients requiring surgical treatment'®. In our study, the cut-
off value for predicting the need for surgical intervention was
found to be 5.25 cm, and the sensitivity was 72.2%. This mass
size value was slightly lower than those in the literature.
When diagnosing sepsis and systemic infection, PCT is a help-
ful sign. Furthermore, a study addressing the usefulness of PCT in
identifying TOA in female PID patients exists’. Nevertheless, there
is little evidence in the literature regarding the PCT level’s predic-
tive power for surgical intervention in patients with TOA. In our
study, the PCT cut-off value was calculated for predicting surgical

intervention. This value was 0.636 ng/mL, and its sensitivity was

70.4%. This PCT value was found to be the parameter with the
highest sensitivity after abscess size in predicting surgical interven-
tion. We believe that when TOA mass size and serum procalcitonin
level are evaluated together in TOA patients, they can be used to
predict surgical treatment, which will provide additional advan-
tages in terms of cost, and late complications can be prevented.
This study had some limitations. First, this is a retrospective
design, and the sample size is relatively small. Second, because pro-
calcitonin begins to increase markedly 8—12 h after illness onset, it
may not accurately reflect clinical severity in patients hospitalized
in the early stages of PID. Another limitation is that the diagnosis
of TOA is made clinically. Finally, the lack of culture and antibiotic
sensitivity test findings was one of the drawbacks, and all patients
were treated with empirical antibiotics. The strength of the study
is tha, to the best of our knowledge, it is the first study to evalu-
ate the prediction of surgical intervention PCT in TOA patients.
In conclusion, although PCT provides information about
the severity of the disease in patients with TOA, its evaluation
together with the size of the abscess mass was found to be more
sensitive in deciding on surgical intervention and could be easily
applied in clinical practice. Nowadays, inflammatory ratios (such
as the SII) are becoming increasingly important in obstetrics
and gynecology"’. Therefore, randomized controlled trials with

these ratios and procalcitonin could be conducted in the future.
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Early detection and treatment of cardiac dysfunction in cancer
patients improve overall survival

Lin Zheng™ ®, Jiawu Weng? ©, Mingming Zhang?

SUMMARY

OBJECTIVE: The objective of this study was to analyze the impact of the early detection and treatment of cardiac dysfunction on overall survival in
cancer patients.

METHODS: A retrospective analysis was conducted on clinical data from 60 cancer patients with concurrent cardiac dysfunction, admitted between
January 2020 and November 2022. Patients were divided into an early treatment group (n=35), where treatment began within 24 h of diagnosis,
and a late treatment group (n=25), where treatment started after 24 h. The clinical efficacy, early diastolic filling velocity, fractional shortening, left
ventricular ejection fraction, and Quality of Life Questionnaire-Core 30 scores were compared before and after treatment. Adverse reactions,
cardiovascular events, and 1-year survival rates were also evaluated.

RESULTS: The early treatment group showed higher total effective and survival rates compared to the late group (p<0.05). The post-treatment
levels of early diastolic filling velocity, fractional shortening, left ventricular ejection fraction, and Quality of Life Questionnaire-Core 30 scores were
statistically significantly higher inthe early group (p<0.05), with no notable differences in adverse reactions (p>0.05). Kaplan-Meier analysis revealed
a statistically significantly higher 1-year survival probability in the early treatment group (log-rank p=0.02).

CONCLUSION: Early detection and treatment of cardiac dysfunction in cancer patients can improve treatment efficacy and survival rate, better

improve cardiac function and quality of life, and reduce the occurrence of adverse cardiovascular events.
KEYWORDS: Cancer. Heart failure. Quality of life. Cardiovascular diseases. Survival rate.

INTRODUCTION

Cancer progression, characterized by abnormal cell prolif-
eration, invasiveness, and metastasis, is a complex process
influenced by factors, such as smoking, genetic predis-
position, and environmental conditions'. Cancer treat-
ments, including chemotherapy and radiotherapy, can
cause cardiac dysfunction, worsening patients’ health and
survival outcomes?. Cardiac dysfunction in cancer patients
is defined by a reduction in left ventricular ejection frac-
tion (LVEF), with a 210% decrease considered significant,
as outlined by the American Society of Echocardiography
and the European Association of Cardiovascular Imaging?.
This condition often exacerbates patients” health, emphasiz-
ing the need for early detection and treatment to improve
survival rates®’.

Cardiac dysfunction arises from the cardiotoxic effects
of anticancer therapies. For instance, anthracyclines, com-
monly used in cancer treatment, are linked to dose-depen-

dent cardiotoxicity, leading to left ventricular dysfunction

and heart failure®. Additionally, targeted therapies, such as
trastuzumab and tyrosine kinase inhibitors, can induce car-
diac dysfunction’. Radiotherapy, especially when directed
at the thoracic region, can also result in radiation-induced
heart disease, contributing to conditions, such as myocar-
dial fibrosis and coronary artery disease®.

The impact of cardiac dysfunction on cancer patients’
overall health is profound. A retrospective study found
that pre-existing heart failure significantly increases mortal-
ity risk in breast cancer patients treated with trastuzumab.
Furthermore, a systematic review by Lima et al. revealed a
higher incidence of cardiac events and decreased survival in
cancer patients who developed treatment-related cardiotoxic-
ity®. These findings underscore the importance of early inter-
ventions to reduce the detrimental effects of cardiac dysfunc-
tion on cancer prognosis.

Early detection of cardiac dysfunction in cancer patients
offers hope for improving survival by allowing timely inter-

ventions. LVEF assessments through echocardiography
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Early cardiac dysfunction detection in cancer patients

remain a key tool in monitoring cardiac function during
cancer treatment. Emerging imaging techniques, such as
global longitudinal strain (GLS) imaging, show promise in
identifying early myocardial dysfunction, enabling inter-
ventions before irreversible damage occurs’. Additionally,
cardiac biomarkers such as troponins and natriuretic pep-
tides provide valuable insights for the early detection and
management of cardiotoxicity'’.

In summary, early detection and treatment of cardiac
dysfunction in cancer patients are vital for enhancing sur-
vival and quality of life. A multidisciplinary approach inte-
grating advanced imaging and biomarkers into clinical prac-
tice can improve early detection and guide interventions,
thereby mitigating the impact of cardiac dysfunction on
cancer outcomes. This study aims to evaluate the impact
of the early detection and treatment of cancer-related car-
diac dysfunction on clinical outcomes, particularly survival
rates, cardiac function, and quality of life. Using echocardi-
ography-based cardiac function assessments and validated
quality-of-life measures, we compare the efficacy of initiat-
ing treatment within 24 h of diagnosis versus delayed treat-
ment. By identifying the benefits of timely interventions,
we seek to provide evidence supporting early clinical man-
agement to improve the prognosis of cancer patients with

cardiac dysfunction.

METHODS

Study population

In this retrospective analysis, the clinical data of 60 cancer
patients with concurrent cardiac dysfunction admitted to our
hospital from January 2020 to November 2022 were reviewed.
Based on the time of diagnosis and initiation of treatment for
cardiac dysfunction, the patients were divided into an early
treatment group (diagnosis and treatment of cardiac dysfunc-
tion initiated within <24 h) consisting of 35 cases and a late
treatment group (diagnosis and treatment initiated after >24
h of diagnosing cardiac dysfunction) consisting of 25 cases.
The inclusion criteria were as follows: (1) confirmed diagno-
sis of cancer by histopathological examination; (2) absence
of skin infection at the site of ultrasound probe placement
and diagnosis of cardiac dysfunction by echocardiography;
(3) age =18 years; and (4) availability of complete clinical
data. The exclusion criteria were: (1) a history of previous
cardiac surgery; (2) existence of cognitive impairment, psy-
chiatric disorders, or non-compliance; and (3) pregnancy or

lactation in females.

2

Intervention methods

Patients in the early treatment group received treatment within
24 h of diagnosing cardiac dysfunction, while the late group
received treatment after 24 h. Cardiac dysfunction was detected
via echocardiography using the Philips EPIQ7C Doppler
ultrasound. Key parameters measured included early diastolic
filling velocity (E), fractional shortening (FS), and left ven-
tricular ejection fraction (LVEF), with a 2,0% LVEF decrease
indicating dysfunction. The patients were treated with sacu-
bitril/valsartan tablets (Beijing Novartis), starting at 50 mg
twice daily, increased to 100 mg after 2 weeks, and adjusted
based on blood pressure and cardiac function, up to 200 mg,
for a total of 10 weeks.

Outcome measures

1. Baseline characteristics: These include gender, age, body
mass index (BMI), cancer type, and other relevant data
for both groups®.

2. Clinical efficacy: Marked improvement was defined as
the restoration of LVEF to baseline levels, while improve-
ment indicated partial LVEF recovery. The total effec-
tive rate was calculated as (marked improvement+im-
provement)/total casesx100%.

3. Cardiac function indicators: The pre- and post-treat-
ment levels of E, FS, and LVEF were measured.

4. Quality of life: This was assessed using the Quality of
Life Questionnaire-Core 30 (QLQ-C30), covering phys-
ical, role, emotional, cognitive, and social functioning,
with scores out of 1007.

5. Adverse reactions: These include monitored occurrences
of nausea, vomiting, headache, renal impairment, edema,
and hypotension.

6. Adverse cardiovascular events: These include tracked
arrhythmia, angina, heart failure, and cardiogenic shock
over 1 year.

7. Survival rate: This was calculated as survivors/total
casesx100% after 1 year.

Statistical analysis

Data were analyzed using SPSS 25.0 (IBM, Armonk, NY,
USA). Categorical data were expressed as n (%). For sample
sizes 240 and number of categories (t)=5, the chi-square
test was applied. For t between 1 and 5, a chi-square test
with correction was used, and for t<1 or sample sizes <40,
the Fisher’s exact test was employed. Continuous variables
were presented as meantstandard deviation and analyzed
using the t-test, with p<0.05 being considered statisti-
cally significant.
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RESULTS

Comparison of baseline data between the

two groups

As shown in Table 1, the early treatment group included 24
males and 11 females, with an age range of 50-72 years
(meantstandard deviation: 61.38+5.40 years) and a BMI of
17.1-24.5 kg/m? (meantstandard deviation: 20.48+3.26).
The late treatment group consisted of 15 males and 10 females,
with an age range of 52-75 years (meantstandard deviation:
61.6015.32 years) and a BMI of 16.5-24.0 kg/m? (meantstan-
dard deviation: 20.2543.58). Tumor types were similar across
both groups, including liver, gastric, lung, breast, and colorec-
tal cancers. No statistically significant differences in gender,
age, BMI, or tumor types were observed between the groups
(p>0.05), indicating that they were comparable.

Comparison of clinical efficacy between the
two groups

In the early treatment group, 23 patients showed marked
improvement, 10 patients showed improvement, and 2 patients
did not show improvement, resulting in a total effective rate
of 94.29%. In the late treatment group, 10 patients experi-
enced marked improvement, 8 showed improvement, and

7 were classified as ineffective, giving a total effective rate of

Table 1. Comparison of baseline data between the two groups.

72.00%. The total effective rate in the early treatment group
was statistically significantly higher than that in the late treat-
ment group (p<0.05), indicating that the early detection and
treatment of cardiac dysfunction in cancer patients can lead
to better treatment outcomes.

Comparison of cardiac function indicators before
and after treatment between the two groups

As shown in Table 2, there were no statistically significant differ-
ences in the levels of E, FS, and LVEF before treatment between
the two groups (p>0.05). However, the post-treatment levels of
E, FS, and LVEF were statistically significantly higher in the
early treatment group than those in the late treatment group
(p=0.019, 0.006, and 0.013, respectively), indicating that the
early detection and treatment of cardiac dysfunction in cancer
patients can better improve their cardiac function.

Comparison of Quality of Life Questionnaire-
Core 30 scores before and after treatment
between the two groups

As depicted in Table 3, there were no statistically significant dif-
ferences in the QLQ-C30 scores for physical, role, emotional,
cognitive, and social functioning before treatment between
the two groups (p>0.05). However, the post-treatment QLQ-
C30 scores of physical, role, emotional, cognitive, and social

Tumor types

| Gender . Tumortyps |
Group Female Age (years) | BMI (kg/m?) | Hepatocellular | Gastric Lung Breast | Colorectal
carcinoma cancer | cancer | cancer cancer

By e 4(68.57) | 11(31.43) | 61.38+5.40 | 20.48+3.26 9(2571) | 7(2000) | 8(22.86) | 5(14.29) | 6(17.14)
group (n=35)

gféi;r&af;;m 15(60.00) | 10(40.00) | 61.60+5.32 | 20.25¢3.58 |  6(24.00) | 5(2000) | 6(24.00) | 5(2000) | 3(15.00)
0t 0471 0157 0259 0277

p 0493 0876 0.797 0991

BMI: body mass index.

Table 2. Comparison of cardiac function indicators before and after treatment in the two groups.

G E (cm/s) FS (%) LVEF (%)
roup
Before treatment | After treatment | Before treatment | After treatment | Before treatment | After treatment

Early it 68.56+3.12 74404325 32.80+4.02 37.75+4.14 62.54+5.72 67.75+4.32
group (n=35)
Laite it i 69.10+3.20 72384314 32564428 34.68+4.06 61.9045.88 6480446
group (n=25)
t 0.654 2407 0.222 2855 0.422 2573
D 0.516 0019 0.825 0.006 0.674 0013

E: early diastolic filling velocity, FS: fractional shortening, LVEF: left ventricular ejection fraction.

3
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Table 3. Comparison of Quality of Life Questionnaire-Core 30 scores before and after treatment in the two groups.

Physical function Role function Emotional function Cognitive function Social function

Before After Before After Before After Before After Before After
treatment | treatment | treatment | treatment | treatment | treatment | treatment | treatment | treatment | treatment
gfg'uypt(rsfggf”t 53.86+532 | 65744425 | 51.32+528 | 6647+604 | 53.3245.80 | 64.35+576 | 57.36+642 | 69.74+596 | 60.32+550 | 74.4245.84
Late treatment
——— 53.50+548 | 60.90+4.56 | 50.86+5.35 | 58.75+5.98 | 53.54+5.95 | 57.90£6.04 | 58.20+£6.56 | 64.85£5.86 | 61.0245.98 | 69.90£5.95
t 0.255 4.219 0.331 4.901 0.143 4.191 0.495 3.155 0.469 2.933
p 0.799 0.001 0.742 0.001 0.887 0.001 0.622 0.003 0.641 0.005

functioning were statistically significantly higher in the early
treatment group than those in the late treatment group (p=0.001,
0.001, 0.001, 0.003, and 0.005, respectively), suggesting that
the early detection and treatment of cardiac dysfunction in can-
cer patients can better enhance their quality of life.

Comparison of adverse reactions between the
two groups

In the early treatment group, 8.57% of the patients experi-
enced renal impairment, 8.57% had vasogenic edema, and
8.57% had hypotension. In the late treatment group, 8.00%
of patients experienced nausea and vomiting and 8.00% had
headaches and dizziness. There were no statistically significant
differences in the occurrence of adverse reactions between the
two groups (p>0.05), suggesting that the early detection and
treatment of cardiac dysfunction in cancer patients does not
increase the risk of adverse reactions, thereby demonstrating a

similar safety profile between the groups.

Comparison of adverse cardiovascular events
between the two groups

In the early treatment group, 5.71% of the patients experienced
arrhythmia and angina. In contrast, the late treatment group
had a higher occurrence of adverse cardiovascular events, with
28.00% of the patients experiencing arrhythmia, 16.00% expe-
riencing angina, and 8.00% developing heart failure. The overall
occurrence rate of adverse cardiovascular events was statistically
significantly lower in the early treatment group compared to the
late treatment group (p<0.05), indicating that the early detec-
tion and treatment of cardiac dysfunction in cancer patients

can effectively reduce the risk of adverse cardiovascular events.

Comparison of survival rates between the

two groups

A 1-year follow-up revealed a survival rate of 91.43% in the
early treatment group, compared to 68.00% in the late treat-
ment group. The survival rate in the early treatment group was

statistically significantly higher than that in the late treatment
group (p<0.05), suggesting that the early detection and treat-
ment of cardiac dysfunction in cancer patients can significantly
improve their survival rate.

DISCUSSION

The incidence of malignant tumors is rising in our country.
While modern anti-tumor therapies have extended survival for
cancer patients, they also introduce cardiac toxicity. Overall, the
benefits of these treatments outweigh the risks®. Understanding
cardiac toxicity mechanisms and minimizing high-risk factors
are crucial for effective management®. The early detection of
cardiac toxicity has gained increasing attention, with a focus on
reducing long-term complications'’. Cancer treatment-induced
cardiac dysfunction is a major cause of morbidity and mortal-
ity, highlighting the importance of early detection and inter-
vention to improve patient outcomes''.

Early interventions offer distinct advantages by mitigating
the progression of cardiotoxicity at an early stage, preventing
irreversible myocardial damage'?. This study similarly concludes
that the early detection and treatment of cardiac dysfunction
improves cardiac function and clinical outcomes in cancer
patients. Sacubitril/valsartan inhibits neprilysin and blocks
angiotensin II receptors, counteracting the renin—angioten-
sin—aldosterone system, delaying ventricular remodeling, and
alleviating cardiac toxicity'®. Administering sacubitril/valsartan
within 24 h of diagnosis can reverse cardiac dysfunction and
prevent deterioration. Onishi et al.' also found that the early
evaluation and treatment of cancer-related cardiac dysfunction
improves patients’ quality of life, as early intervention lowers
neprilysin, inhibits natriuretic peptide degradation, reduces
aldosterone levels and blood pressure, promotes diuresis and
vasodilation, and prevents myocardial remodeling. Sacubitril’s
antioxidant and anti-inflammatory properties further alleviate
sodium retention and improve exercise tolerance, enhancing

the quality of life. Early interventions may reduce systemic
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inflammation and endothelial dysfunction caused by cancer
therapies, both of which are linked to adverse cardiac out-
comes. By maintaining vascular homeostasis and improving
coronary blood flow, early treatment reduces the incidence of
adverse cardiovascular events, such as arrhythmias and myo-
cardial infarction.

Khoury et al.” found that the early treatment of cardiac
dysfunction in cancer patients improves prognosis and sur-
vival rates by preventing the deterioration of cardiac function
and reducing cardiovascular events. This study supports the
conclusion that the early detection and treatment of cardiac
dysfunction lowers the risk of adverse cardiovascular events.
Importantly, no statistically significant difference in the inci-
dence of adverse reactions between the early and late treatment
groups was found (p>0.05), indicating that early treatment is
safe and does not increase the risk of side effects.

In summary, the early detection and treatment of cardiac
dysfunction in cancer patients can improve their effectiveness
and survival rate, better enhance their cardiac function and qual-
ity of life, and reduce the occurrence of adverse cardiovascular
events. First, the small sample size and single-center design in
this study may limit the generalizability of the findings. Future
research should include multi-centric, large-scale prospective
studies to validate the observed benefits of early detection and
treatment in broader patient populations. Such studies could
employ randomized controlled trial designs to minimize poten-
tial biases and enhance the strength of the evidence. Second,
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Comparison of the effect of cardioplegic solutions used in cardiac
surgery on myocardial protection

Mahmut Padak'* @, Resat Dikme? ©, Ezhar Ers6z® @, Yasemin Hacanli®

SUMMARY

OBJECTIVE: The aim of this retrospective study was to evaluate the effects of cardioplegic solutions on myocardial protection factors in patients
undergoing cardiac surgery with cardiopulmonary bypass and to evaluate the relationship between these effects and early clinical outcomes.
METHODS: A total of 78 patients were included in the study. The data of patients who received del Nido cardioplegia (Group 1; n=39) and blood
cardioplegia (Group 2; n=39) during the operation were grouped and compared. Preoperative and postoperative routine parameters such as creatine
phosphokinase, troponin |, C-reactive protein, and demographic data were recorded, and statistical analyses were performed.

RESULTS: Perfusion time, cross-clamp time, act pump, preoperative C-reactive protein, preoperative creatine phosphokinase, preoperative troponin
|, postoperative C-reactive protein, postoperative creatine phosphokinase, postoperative troponin | values were significantly different between del
Nido and blood groups (p<0.05).

CONCLUSION: Del Nido cardioplegia provided myocardial protection and early postoperative favorable results compared to blood cardioplegia,
which may make it a viable option for conventional cardiopulmonary bypass.

KEYWORDS: Cardiopulmonary bypass. Cardioplegia. Myocardial ischemia. Del Nido.

INTRODUCTION

The heart is the largest producer and consumer of energy com-
pared to other organs in our body. It mainly oxidizes fatty acids
and carbohydrates to produce energy in the form of adenosine
triphosphate (ATP) and other high-energy phosphates. It has
the potential to produce approximately 35 times its own weight
in ATP in a day'. Therefore, a continuous supply of oxygen
to the heart is required to maintain its contractile function.
The interruption of blood flow to the heart is termed “isch-
emia,” and this condition develops due to the interruption of
both oxygen and substrate supply”.

Myocardial protection is important during cardiac surgery.
In cardiac surgery with cardiopulmonary bypass, the heart is
usually stopped with cardioplegic solutions®. Stopping the
heart in diastole with hyperkalemic solutions reduces myocar-
dial oxygen consumption and allows the surgeon to work in
an immobile and bloodless field. Cardioplegia solutions com-
monly used in adult cardiac surgery are multidose blood and
single-dose del Nido cardioplegia solution (dNCS)*.

Del Nido cardioplegia (DNC) is an extracellular solution
developed by Pedro del Nido and his team at the University of

Pittsburgh in the early 1990s°. ANCS was initially designed to
enhance myocardial protection of immature cardiomyocytes
and has been used in clinical practice for pediatric and infant
patients. In recent years, it has been widely used in congen-
ital heart surgery and has provided a well-tolerated myocar-
dial protection time of over 90 min®. Aspects of dNCS use
include single-dose administration, shorter aortic cross-clamp
(AoX) and cardiopulmonary bypass (CPB) times, less need
for defibrillations after AoX, and less release of postoperative
cardiac enzymes’. dNCS is a crystalloid-based solution with
approximately 75% less calcium (Ca2+) and contains magne-
sium sulfate and lidocaine, which limit intracellular Ca** accu-
mulation and promote ventricular recovery?®.

'The choice of cardioplegic solution in cardiac surgery depends
on several factors, including the type of surgery and the surgeon’s
preference and expertise. Although blood cardioplegia is a tradi-
tional choice and continues to be widely used, dNCS is gaining
popularity in adult cardiac surgery following its proven safety
in pediatric cardiac procedures’.. Although some congenital or
acquired heart diseases are successfully treated, open heart sur-
gery is sometimes required. Although cardioplegia is currently

"Harran University, Faculty of Health Sciences, Department of Perfusion - Sanhurfa, Turkey.
?Harran University, Vocational School of Health Services, Dialysis Programme - Sanliurfa, Turkey.
SHarran University, Research and Application Hospital, Department of Perfusion - Sanliurfa, Turkey.

*Corresponding author: mpadak@harran.edu.tr

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on September 24, 2024. Accepted on November 23, 2024.

Rev Assoc Med Bras. 2025;71(3):e20241451


https://doi.org/10.1590/1806-9282.20241451
http://orcid.org/0000-0001-6863-1907
http://orcid.org/0000-0001-9157-7830
http://orcid.org/0000-0002-7531-4958
http://orcid.org/0000-0002-4427-8149
mailto:mpadak@harran.edu.tr

Myocardial protection methods

used in patients undergoing cardiac surgery, the ideal cardiople-
gic technique remains controversial. There is no consensus on
best practices for myocardial protection assessment. First, there
is no way to routinely perform real-time myocardial protection
assessment. Second, myocardial protection is clinically assessed
through a number of indirect factors, such as postoperative tro-
ponin I/T or creatine kinase MB levels, ischemic electrical signs
on ECG or myocardial infarction, stroke, atrial fibrillation, myo-
cardial function on echo, low cardiac output status, inotropic
support, intra-aortic balloon pump, extracorporeal membrane
oxygenation, as well as time to extubation and ICU stay’.

In our study, we aimed to investigate the effects of del Nido
and blood cardioplegia on myocardial protection in the post-
operative period in patients who underwent cardiac surgery

with cardiopulmonary bypass.

METHODS

This retrospective study used the data of patients who under-
went cardiac surgery with cardiopulmonary bypass between
January 2021 and December 2023 in the Cardiovascular Surgery
Clinic of Harran University Hospital. It was approved by the
Harran University Faculty of Medicine Clinical Research Ethics
Committee with the decision dated 27.05.2024, session 07,
session 03. This study was conducted in accordance with the
Declaration of Helsinki revised in 1989.

Data collection method

Data of the patients were obtained from computers, operating
theater records, perfusion follow-up records, intensive care fol-
low-up cards, and file records. The data of the patients obtained
in this study were recorded and entered into the computer.

Statistical analysis

SPSS 25.0 (IBM, Chicago, IL, USA) software was used for data
analysis and statistical evaluations. “Mann-Whitney U Test”
was used for comparison and significance between two inde-
pendent groups. Spearman’s correlation analysis was used to
examine the relationships within and between different groups.
Data were presented as meantstandard deviation for numerical
variables and number and percentage for categorical variables.
A two-tailed p-value <0.05 was accepted as an indicator of a
statistically significant difference.

RESULTS

According to Mann-Whitney U test, there was a significant
difference between del Nido and blood groups in perfusion

2

time, cross-clamp time, act pump, preoperative CRP, preop-
erative CK-MB, preoperative troponin I, postoperative CRP,
postoperative CK-MB, and postoperative troponin I values
(p<0.05) (Table 1).

According to the table, in the del Nido patients group, a
negative significant correlation between height and preoperative
CK-MB (r: -0.362, p: 0.024), a negative significant correla-
tion between height and preoperative troponin I (r: -0.336, p:
0.037), a negative significant correlation between height and
postoperative CK-MB (r: -0.448, p: 0.004), a negative signif-
icant correlation between BSA and preoperative CK-MB (r:
-0.427, p: 0.007), a negative significant correlation between act
pump and preoperative CK-MB (r: -0.445, p: 0.004), a nega-
tive significant correlation between act pump and preoperative
troponin I (r: -0.319, p: 0.048), a positive significant correla-
tion between act pump and postoperative CRP (r: 0.426, p:
0.007), a positive significant correlation between preoperative
CRP and postoperative CK-MB (r: 0.399, p: 0.012), a posi-
tive significant correlation between preoperative CK-MB and
preoperative troponin I (r: 0.839, p: 0.000), and a negative sig-
nificant correlation between preoperative CK-MB and postop-
erative CRP (r: -0.326, p: 0.043) were observed.

According to Table 2, there was a positive significant cor-
relation between preoperative CRP and postoperative CRP in
the blood group (r: 0.408, p: 0.010), a positive significant cor-
relation between preoperative CRP and postoperative CK-MB
(r: 0345, p: 0,031), a positive significant correlation between
preoperative CRP and postoperative troponin I (r: 0.394, p:
0,013), a positive significant correlation between preoperative
CK-MB and postoperative troponin I (r: 0.774, p: 0.000), a
positive significant correlation between preoperative troponin
I and postoperative troponin I (r: 0.628, p: 0.000), and a posi-
tive significant correlation between postoperative CK-MB and
postoperative troponin I (r: 0.620, p:0,000).

In the correlation of the two groups, a negative significant
correlation (r: -0,248 p: 0,028) was found between perfusion
time and preoperative CRP, a positive significant correlation
between perfusion time and preoperative troponin I (r: 0.262,
p: 0.021), a negative significant correlation between perfusion
time and preoperative CRP (r: -0.228, p: 0.003), a negative sig-
nificant correlation between cross-clamp time and preoperative
CRP (r: -0.279, p: 0.013), a negative significant correlation
between cross-clamp time and postoperative CRP (r: -0.344, p:
0.002), a negative significant correlation (r: -0.269, p: 0.017)
was found between act pump and preoperative CK-MB, a
negative significant correlation (r: -0.288, p: 0.011) was found
between preoperative CRP and preoperative CK-MB, a neg-
ative significant correlation was found between preoperative
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Table 1. Descriptive statistics for del Nido and blood cardioplegia group.

Del Nido cardioplegia group

[ e | i | Men | s |
Age 34 79

52.23 10.289
Height 160 185 168.67 6.662
Weight 52 86 75.28 8.778
BSA 1.53 204 1.8433 0.12158
Flow 3,660 4,890 4,448.21 282.134
Perfusion time 51 221 124.05 36.687
Cross-clamp time 37 150 84.74 27.776
ACT pump 420 1,000 617.51 164.643
Preoperative CRP (mg/L) 0.05 37.37 3.5149 7.29675
Preoperative CK-MB (u/L) 0.39 69.54 27.2300 28.28622
Preoperative troponin | (ng/mL) 0.00 14,854.20 5,492.0910 6,116.40436
Postoperative CRP (mg/L) 0.10 130.18 17.5105 28.36096
Postoperative CK-MB (u/L) 0.20 9.13 2.1349 1.80895
Postoperative troponin | (ng/mL) 0.03 51.43 21.8670 20.34364

Blood cardioplegia group

Age 22 76 59.95 10.224
Height 150 187 169.00 8.672
Weight 55 133 76.62 15.786
BSA 1.56 2.55 1.8715 0.21606
Flow 3,750 6,110 4,500.56 519.402
Perfusion time 60 249 105.92 39.783
Cross-clamp time 33 173 71.56 34.776
ACT pump 414 1,145 646.23 189.534
Preoperative CRP (mg/L) 0.16 126.82 14.7038 25.04534
Preoperative CK-MB (U/L) 0.59 189.58 21.6041 50.28994
Preoperative troponin | (ng/mL) 0.00 12,978.44 2,107.5348 455843031
Postoperative CRP (mg/L) 0.29 194.81 78.6500 44.12288
Postoperative CK-MB (u/L) 0.00 150.10 11.6608 2646399

ACT: activated clotting time; BSA: body surface area; CRP: C-reactive protein; CK-MB: creatine phosphokinase.

CRP and preoperative troponin I (r: -0.398, p: 0,000), and a
positive significant correlation between preoperative CRP and
postoperative CRP (r: 0.677, p:0.000).

According to Table 3, there was a positive significant cor-
relation between preoperative CRP and postoperative CK-MB
(r: 0.555, p: 0.000), a positive significant correlation between
preoperative CK-MB and preoperative troponin I (r: 0.764,
p: 0.000), a negative significant correlation between preoper-
ative CK-MB and postoperative CRP (r: -0.402, p: 0.000), a
positive significant correlation between preoperative CK-MB
and preoperative troponin I (r: 0.249, p: 0.028), a negative
significant correlation between preoperative troponin I and

postoperative CRP (r: -0.537, p: 0.000), a positive significant
correlation between preoperative troponin I and postoperative
troponin I (r: 0.647, p: 0.000), a positive significant correla-
tion between postoperative CRP and postoperative CK-MB
(r: 0.421, p: 0.000), a negative correlation between postoper-
ative CRP and postoperative troponin I (r: -0.267, p: 0.018).

DISCUSSION

Before heart surgery, it is necessary to stop the heart quickly.
In order to better restore the function of the myocardium after
ischemia, the concept of cardioplegia has been proposed. With the
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Table 2. Correlation table of del Nido group and blood group.

Del Nido cardioplegia grou Preoperative CK-MB Preoperative Postoperative CRP Postoperative
plegla group (U/L) troponin | (ng/mL) (mg/L) CK-MB (u/L)

-0.362* -0.336* -0.448**
Height
p 0.024 0.037 0.004
r -0.427*
BSA
p 0.007
r -0.445** -0.319* 0.426**
ACT pump
p 0.004 0.048 0.007
r 0.399*
Preoperative CRP (mg/L)
p 0.012
r 0.839** -0.326*
Preoperative CK-MB (U/L)
p 0.000 0.043
Blood cardioplegia grou Preoperative Postoperative CRP Postoperative Postoperative
plegia group troponinl| (mg/L) CK-MB (u/l) troponin | (ng/mL)
r 0.408** 0.345* 0.394*
Preoperative CRP (mg/L)
P 0.010 0.031 0.013
r 0.774**
Preoperative CK-MB (U/L)
p 0.000
r 0.628**
Preoperative troponin | (ng/mL)
p 0.000
r 0.620**
Postoperative CK-MB (u/L)
p 0.000

ACT: activated clotting time, BSA: body surface area, CRP: C-reactive protein, CK-MB: creatine phosphokinase. *Correlation is significant at the 0.05 level.
**Correlation is significant at the 0.01 level.

Table 3. Correlation table in del Nido and blood group.

Postoperative

Preoperative

. Preoperative Preoperative . Postoperative Postoperative .
Del Nido and blood group . troponin| N troponin|
CRP (mg/L) CK-MB (U/L) (ng/mL) CRP (mg/L) CK-MB (U/L) ol
r -0.248* 0.262* -0.328**
Perfusion time
p 0.028 0.021 0.003
r -0.279* -0.344**
Cross-clamp time
p 0.013 0.002
r -0.269*
ACT pump
p 0.017
Preoperative CRP r -0.288* -0.398** 0.677** 0.555**
(mg/L) P 0.011 0.000 0.000 0.000
Preoperative CK- r 0.764" -0.402** 0.249*
M2 QUL p 0.000 0,000 0028
Preoperative r -0.537** 0.647**
troponin | (ng/mL) D 0.000 0.000
Postoperative CRP d 04217 -0.267*
(mg/L) P 0.000 0.018

ACT: activated clotting time, CRP: C-reactive protein, CK-MB: Creatine phosphokinase. *Correlation is significant at the 0.05 level. **Correlation is significant
atthe 0.01 level.
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development of cardiac surgery, myocardial protection research
has been going on for decades, and the establishment of the
general theoretical system of myocardial protection and clinical
application methods are becoming more and more mature'’.

DNC is a type of single-dose cardioplegia. The initial infu-
sion dose is usually 20 mL/kg and can be up to a maximum
of 1 L, which can meet the cross-clamp time of 90 min. If the
duration of cardiac arrest needs to be extended, the amount of
intraoperative infusion is usually added at a dose of 10 mL/kg.
The results of various studies have shown that the perfusion
volume of DNC is significantly lower than that of blood-con-
taining cardioplegia, requiring repeated perfusion'®.

Troponin is released from damaged cell membranes only
after cardiac muscle cells have died, and both cardiac troponin
values are ideal for detecting myocardial injury. CK-MB is an
important biomarker in the diagnosis of myocardial injury and
is used as a potential co-detection index along with troponin
to reflect the degree of myocardial injury'®. DNC was associ-
ated with lower troponin and CK-MB after cardiac surgery
in a meta-study including only two randomized clinical trial
(RCT) studies. A recent meta-analysis of del Nido cardioplegia
for myocardial protection included three RCTs and showed no
statistically significant difference in troponin levels 24 h after
cardiac surgery between the DNC group and the CBC group.
Among the 10 RCTs included in this study, there were three,
four, and five studies with complete data including troponin I
and CK-MB levels 24 h after surgery, respectively. The results
showed that DNC significantly reduced troponin and CK-MB
levels compared to blood cardioplegia. No significant difference
was found in postoperative troponin I values'.

In one study, DNC showed potential superiority in myo-
cardial protection, as evidenced by detailed evaluation of both
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Evaluation of head posture in patients with temporomandibular
joint disorders: a cross-sectional study

Elif Esra Ozmen?® ©®, Bayram Sonmez Unuvar?*

SUMMARY

OBJECTIVE: This study evaluated head posture in patients with temporomandibular joint disorders and explored the effects of postural changes
on clinical parameters.

METHODS: Intotal, 81 individuals diagnosed with temporomandibular joint disorders participated in this cross-sectional prospective study. Demographics,
pain status, head posture, and jaw movement data were collected. Head posture was assessed using the Posture Screen Mobile application.
RESULTS: Results indicated moderate negative correlations between pain and mouth opening (rho=-0.437, p<0.001) and maximum mouth opening
(rho=-0.427,p<0.001). Anterior translation showed weak positive correlations with mouth opening and maximum mouth opening, while right lateral
translation exhibited a weak positive correlation with pain (rho=0.264, p=0.017). Posterior angulation showed weak significant correlations with pain,
mouth opening, and maximum mouth opening.

CONCLUSION: These findings suggest that head posture has a significant influence on temporomandibular joint disorder symptoms. Treatment
strategies addressing postural abnormalities may help alleviate symptoms and enhance the quality of life in temporomandibular joint disorder patients.

KEYWORDS: Jaw diseases. Pain. Posture. Temporomandibular joint disorders.

INTRODUCTION

The temporomandibular joint (TM]) is a critical structure
that enables essential functions such as chewing, speaking, and
swallowing by coordinating complex jaw movements. TM] dis-
orders (TMD) are a group of functional impairments charac-
terized by symptoms such as pain, restricted jaw movement,
joint sounds, and muscle spasms. TMD significantly impacts
patients’ quality of life, often requiring a multidisciplinary
approach for effective management'?.

Head posture plays a crucial role in maintaining muscu-
loskeletal balance and proper body mechanics. Deviations in
normal head posture, such as forward head posture or lateral
translations, have been linked to various health issues, includ-
ing neck pain, headaches, and even TMD?*“. Abnormal head
posture is thought to exacerbate TMD symptoms by increas-
ing strain on the TM]J and associated muscles®’.

Previous studies have explored the relationship between
TMD and head posture, suggesting that postural deviations
may worsen TMD symptoms®’. However, the existing literature
presents inconclusive findings, necessitating further research to
clarify the impact of head posture on TMD. Understanding this
relationship is critical for developing comprehensive treatment

strategies that not only target the TM] but also address pos-
tural abnormalities.

This study aims to evaluate head posture in patients with
TMD and investigate the effects of these postural deviations on
clinical symptoms such as pain and jaw movement limitations.
By understanding this relationship, clinicians can develop tar-
geted interventions to alleviate symptoms by correcting postural
imbalances. We hypothesize that there is a significant relation-
ship between head posture deviations, levels of pain, and the
range of jaw movements in patients with TMD. Specifically, we
expect that abnormal head posture will correlate with increased
pain levels and restricted jaw mobility. Therefore, addressing
postural abnormalities may help alleviate TMD symptoms and

improve overall patient outcomes.

METHODS

Study design

This research was conducted as a cross-sectional prospective
study. Approval for the study was granted by the Karamanoglu
Mehmetbey University Faculty of Medicine Clinical Research

'Karamanoglu Mehmetbey University, Department of Oral and Maxillofacial Surgery - Karaman, Turkiye.
?Konya Ticaret Odasi Karatay University, Faculty of Health Sciences, Department of Audiology - Konya, Turkiye.

*Corresponding author: sonmezunuvar@gmail.com
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Ethics Committee (Decision No. 05-2024/20). The study
took place between May and June 2024 at the faculty hospi-
tal, involving 81 volunteer participants diagnosed with TMD.
All procedures were carried out following the principles of the

Declaration of Helsinki. This study was reported in accordance
with the STROBE statement.

Participants

In total, 81 participants aged between 18 and 65 years, diag-
nosed with muscle-related TMD, were included in the study.
Patients presenting with jaw pain, ear pain, or joint sounds
were evaluated and diagnosed using the Research Diagnostic
Criteria for Temporomandibular Disorders (RDC/TMD) devel-
oped by Dworkin and Leresche®. Exclusion criteria included
participants with pre-existing skeletal disorders, intra-articu-
lar TMD, tumors, infections, psychiatric diagnoses, systemic
diseases, bleeding disorders, fibromyalgia, and uncooperative
behavior. All participants provided written informed consent
before participation, and confidentiality was ensured by using
unique identifiers for each participant.

A pilot study was conducted with 10 participants to deter-
mine the necessary sample size. Using the G*Power software
(version 3.0.10, Franz Faul, University of Kiel, Germany), the
effect size was calculated as r=0.31, based on the pilot results.
A minimum of 73 participants was needed to achieve 80%
power at a 0.05 significance level (o) and a type II error rate
(B) of 0.20. To account for potential data loss, an additional
10% of participants were included, resulting in a total sample
size of 81 participants (Figure 1).

Outcome measures
Sociodemographic information

Data on participants’ age, gender, education level, income

level, marital status, joint sounds during mouth opening and

Figure 1. Flow diagram.
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closing, protrusion levels, tooth wear, night guard use, ear pain,

jaw locking, headaches, and occlusion angle were collected.

Pain

The Visual Analog Scale (VAS) was used to measure partici-
pants’ pain levels. The VAS consists of a 10 cm line, with 0
representing “no pain” and 10 representing “the most severe
pain imaginable.” Participants marked their pain intensity on

this line for both resting and functional states’.

Posture

Posture was evaluated using the Posture Screen Mobile (PSM)
(PostureCo Inc., Trinity, FL, USA) application, which is a vali-
dated and reliable tool for postural analysis. Calibration of the
PSM was performed before each session to ensure accuracy.
Participants were photographed from the front, back, right,
and left lateral views while standing in a standardized posi-
tion. Postural deviations were calculated using the craniover-
tebral angle, determined by the angle between the horizontal
axis and a line connecting the tragus of the ear to the C7 spi-
nous process. Parameters such as anterior and posterior trans-

lations, lateral translations, and angulations were assessed'®!!.

Jaw motions

Jaw movement measurements included maximum mouth open-
ing, mouth opening, and lateral movements. Maximum mouth
opening was defined as the maximum distance between the
upper and lower incisors in millimeters. Lateral movements were
measured using a digital caliper, which recorded the distance
the jaw could move to the right and left from the midline'~

Statistics

Statistical analyses were performed using IBM SPSS version 27
(IBM Corp., Armonk, NY, USA). Data normality was assessed
using the Kolmogorov-Smirnov test and histogram analysis.
Due to the non-normal distribution of the data, Spearman cor-
relation tests were used to evaluate the relationships between
pain, maximum mouth opening, and various postural param-
eters. Significance was set at p<0.05. Spearman correlation
coeflicients (r) were interpreted as follows: 0-0.19 very weak,
0.2-0.39 weak, 0.40-0.59 moderate, 0.6-0.79 strong, and
0.8-1 very strong®.

RESULTS

In total, 81 participants, ranging in age from 22 to 58 years,
were included in the study. Sociodemographic information for
the participants is presented in Table 1.
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Table 1. Participants’ sociodemographic information and clinical parameters.

I N B

Male 35(43.2)
Gender 0.222
Female 46 (56.8)
Married 36 (44.4)
Marital status 0.317
Single 45 (55.6)
Primary school 2(2.5)
Middle school 15(18.5)
Education level High school 28 (34.6) <0.001*
University 25(30.9)
Graduate 11(13.6)
Low 33(40.7)
Income level Medium 40 (49.4) <0.001*
High 8(9.9)
Yes 72(88.9)
Sound during mouth opening <0.001*
No 9(11.1)
1 3(3.7)
Protrusion 2 47 (58.0) <0.001*
3 31(38.3)
No wear 24(29.6)
Tooth wear Enamel 50(61.7) <0.001*
Dentin 7 (8.6)
Yes 19 (23.5)
Night guard <0.001*
No 62 (76.5)
Yes 50(61.7)
Ear pain 0.035*
No 31(38.3)
Yes 50(61.7)
Headache 0.035*
No 31(38.3)
Yes 31(38.3)
Jaw locking 0.035*
No 50(61.7)
1 29(35.8)
Occlusion angle 2 37(45.7) 0.010*
3 15(18.5)

Chi-square test, *p<0.05. n: number of participants; %: percentage.

In this study, the relationships between various postural
parameters and pain, mouth opening, and maximum mouth
opening in patients with TMD were analyzed using Spearman
correlation tests. According to the analysis results, a moder-
ate negative and significant correlation was found between
pain and mouth opening (rtho=-0.437, p<0.001). Similarly,
a moderate negative and significant relationship was iden-
tified between pain and maximum mouth opening (rho=-
0.427, p<0.001).

3

A weak negative and significant relationship was found
between anterior translation and pain (rho=-0.239, p=0.032).
Additionally, weak positive and significant relationships
were found between anterior translation and mouth open-
ing (rho=0.224, p=0.044) and maximum mouth opening
(tho=0.335, p=0.002).

No significant correlation was found between anterior
angulation and the examined parameters. Right lateral trans-

lation showed a weak positive and significant correlation with
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pain (rho=0.264, p=0.017). Furthermore, weak negative sig-
nificant relationships were found between right lateral trans-
lation and maximum mouth opening (rho=-0.233, p=0.036)
and anterior translation (rho=-0.396, p<0.001). Right lateral
angulation showed a weak positive relationship only with right
lateral translation (rho=0.232, p=0.037).

No significant correlation was found between posterior
translation and the other examined parameters. Posterior angu-
lation showed weak significant relationships with pain (rho=-
0.239, p=0.032), mouth opening (rho=0.223, p=0.045), and
maximum mouth opening (tho=0.259, p=0.020). Additionally,
strong positive relationships were found with anterior transla-
tion (rho=0.524, p<0.001) and anterior angulation (tho=0.577,
p<0.001). A weak negative correlation was observed with right
lateral translation (rho=-0.416, p<0.001).

Left lateral translation showed weak positive relationships with
anterior translation (tho=0.316, p=0.004), anterior angulation
(rho=0.372, p<0.001), and posterior angulation (rho=0.343,
p=0.002). Left lateral angulation exhibited weak positive rela-
tionships with left lateral translation (tho=0.298, p=0.007) and
posterior angulation (rho=0.433, p<0.001) (Table 2).

DISCUSSION

The findings of this study indicate that the majority of partic-
ipants were women, which may suggest a higher prevalence of
TMD among females. Previous research has explored the rela-
tionship between sex steroid receptors in masticatory muscles,

considering factors such as age and gender, and emphasized the

Table 2. The relationships between various postural parameters and
pain, mouth opening, and maximum mouth opening.

VEIELIES ol\:::it:g M:n)g:;lrj\m
opening
Pain = 0437 | 0427
Mouth opening -0.437*** - 0.948***
Maximum mouth opening -0.427*** 0.948*** -
Anterior translation -0.239* 0.224* 0.335™*
Anterior angulation -0.115 0.084 0.128
Posterior translation 0.004 0.0385 0.041
Posterior angulation -0.239* 0.223* 0.259*
Right lateral translation 0.264* -0.209 -0.233*
Right lateral angulation 0.004 -0.052 0.009
Left lateral translation -0.164 0.155 0.172
Left lateral angulation -0.049 0.061 0.075

Spearman correlation; *p<0.05; **p<0.01; ***p<0.001.

4

role of hormones in TMD". Hormonal fluctuations in women
can increase muscle tension and pain sensitivity, potentially exac-
erbating TMD symptoms. Thus, gender differences should be
taken into account in the assessment and management of TMD.

A moderate negative and significant correlation was found
between pain and mouth opening, as well as maximum mouth
opening. This finding indicates that an increase in pain may
lead to a decrease in mouth opening. The findings of this
study are similar to the literature. The TM] is associated with
muscles and joint structures that control jaw movements, and
dysfunction in these structures can lead to pain and restricted

movement'>!/

. This aligns with previous research, such as the
work by Minervini et al.?, which demonstrated that increased
TMD-related pain significantly restricts mandibular mobility.
Furthermore, pain-induced muscle guarding and spasms are
well-documented phenomena that exacerbate joint stiffness
and limit functional capacity'®.

A weak negative relationship was found between anterior
translation and pain. Additionally, weak positive relationships
were found between anterior translation and mouth opening,
as well as maximum mouth opening. The anterior transla-
tion is characterized by the forward displacement of the head,
which can cause tension in the neck muscles, particularly the
sternocleidomastoid and trapezius muscles. This tension can
increase pressure on the TM]J, leading to pain and restricted
movement. These findings are supported by studies in the lit-
erature>”. Furthermore, forward head posture has been linked
to altered biomechanics and increased strain on the cervical
spine, which may further exacerbate TMD®. Corrective exer-
cises aimed at improving head posture have shown promise
in reducing TMD symptoms, highlighting the importance of
addressing postural issues in clinical practice®.

The weak positive correlation between right lateral trans-
lation and pain suggests that lateral shifts in head posture may
exacerbate pain symptoms. The lateral translation is character-
ized by the sideways displacement of the head, creating asym-
metric loading on the neck muscles and spinal alignment.
Lateral postural changes can cause asymmetric tension in the
TMYJ and associated muscle groups, leading to pain and dys-
function. This asymmetry can hinder the proper alignment of
the TM], causing pain and restrictions in jaw movements?'.
Additionally, this misalignment can contribute to compen-
satory mechanisms in the cervical spine and shoulder girdle,
further complicating the clinical picture??. Clinicians should
consider incorporating postural assessment and correction into
the treatment protocols for TMD patients, as addressing these
imbalances can potentially alleviate pain and improve overall

functional outcomes®.
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The weak significant relationships between posterior angula-
tion and pain, mouth opening, and maximum mouth opening
indicate that posterior postural changes may also affect TMD
symptoms. Posterior angulation is characterized by the back-
ward tilt of the head, which can increase mechanical stress on
the lower jaw and TM]. This stress can lead to joint dysfunction
and pain®. Such findings align with previous research indicating
that abnormal head postures can contribute to altered mandib-
ular dynamics and increased strain on the TM], exacerbating
symptoms in participants with TMD?. Moreover, interven-
tions focusing on correcting head posture have shown prom-
ising results in reducing TMJ pain and improving functional
outcomes’. In addition, psychological factors like anxiety and
stress may worsen TMD symptoms, as emotional stress can
increase muscle tension and pain. Recent studies have shown
that the COVID-19 pandemic, with its extended periods of
social isolation, significantly affected individuals’ emotional
well-being, leading to increased levels of anxiety, depression,
and stress. Research indicates that these psychological factors
were linked to greater TMD-related pain, particularly among
vulnerable groups such as students®. Therefore, it is plausible
that emotional stress could intensify the impact of postural
deviations on TMD symptoms.

The findings of this study emphasize the importance of
evaluating head posture in patients with TMD. It should be
considered that postural deviations can exacerbate TMD symp-
toms and restrict jaw functions. Therefore, strategies to correct
head posture should be developed in the treatment of TMD.

Although this study is a significant step in understanding
the relationship between TMD and head posture, larger sam-
ple sizes and long-term studies are necessary. Future research
should compare the effects of different treatment methods on
head posture and TMD symptoms. Furthermore, the relation-
ship between head posture and other musculoskeletal disor-
ders should be explored. Specifically, the role of the neck and
shoulder muscles and their impact on TMD should be inves-
tigated in detail.

This study has several limitations. The cross-sectional
design limits the ability to establish causality, indicating the
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Is cesarean scar defect becoming history?
The effect of uterotomy closure

Neset Gumusburun® ©, Ulya Uskent?

SUMMARY

OBJECTIVE: Isthmocele or cesarean scar defect is a pouch-like defect in the myometrium at the isthmic level that is thought that it might occur as a
result of the insufficient healing process of the uterine incision after cesarean section. It is important not to underestimate isthmocele and its preventive
measures since it might cause serious gynecologic and obstetric complications. However, the best suturing technique suitable for the prevention of
isthmocele formation is yet to be identified. The aim of this study was to compare the effects of three different uterine closure techniques applied
during cesarean section on isthmocele formation.

METHODS: In this prospective study, a total of 120 term (>37 weeks) pregnant women with no history of cesarean section and scheduled for primary
cesarean section were randomized preoperatively to three different uterotomy closure techniques (baseball, single-locked, and single-unlocked groups).
RESULTS: In a total of 43 patients, postoperative third-month sonography revealed isthmocele as an anechoic triangular area with >1 mm depth at the
scar site. Compared with the single-locked and single-unlocked groups, isthmocele development was significantly lower in the baseball-type closure
group (47.5% in the single-locked, 46.2% in the single-unlocked, and 15.4% in the baseball-type closure group). The group with the highest residual
myometrial thickness, that is, 5.7 mm, was again the patients who underwent baseball sutures.

CONCLUSION: Uterotomy closure with baseball-type suturing seems to be an advantageous method as compared to the traditional techniques in

terms of preserving the residual myometrial thickness and preventing isthmocele formation.

KEYWORDS: Niche. Caesarean section. Scar. Suture technics.

INTRODUCTION

Currently, the most common surgical procedure performed
by obstetricians in women of reproductive age is the cesarean
section (C/S)'. The increase in C/S numbers worldwide has
become a global concern. Elective C/S has no proven feto—
maternal benefits; on the contrary, it might result in adverse
outcomes, such as cesarean scar defects (CSDs), bladder—bowel
injuries, and intra-abdominal adhesions. CSD or isthmocele,
also known as a niche, might occur as a result of the insufficient
healing process of the uterine incision after C/S?. It is generally
about a 1-2 mm pouch-like defect, leading to thinning of the
anterior myometrium and may also lead to abnormal uterine
bleeding, chronic pelvic pain, scar ectopic pregnancy, uterine
rupture, placenta accreta spectrum disorders, and infertility®.
The prevalence of isthmocele, which ranges between 19 and
84%, continues to increase worldwide with a decline in the
vaginal birth rate®’.

Being an easily accessible, simple, non-invasive, and inex-
pensive method, transvaginal ultrasonography (TVUSG) typ-
ically detects isthmocele as an anechoic triangular defect at
the isthmic level. The diagnosis can also be made with other

modalities, such as magnetic resonance imaging (MRI), hys-
teroscopy (H/S), hysterography (HSG), and sonohysterogra-
phy (SIS).

Isthmocele can be managed medically (e.g., levonorge-
strel-releasing intrauterine system and oral contraceptives) or
surgically (e.g., laparotomy, laparoscopy, H/S, and robotic or
vaginal surgery). However, there is no consensus on which
patients should be treated and how. While it is generally pre-
ferred by experts to treat only symptomatic patients, there is
insufficient information about the success of the surgical man-
agement of isthmocele and its complications and recurrence
after the surgery in the long term. Therefore, it would be rea-
sonable to focus on taking preventive measures against isth-
mocele formation.

A retroverted uterus can cause more tension and thus might
negatively impact the healing process. The uterine position
and individual/genetic predisposition to insufficient wound
healing can be considered patient-specific risk factors for isth-
mocele formation.

The best suturing technique suitable for the prevention of
isthmocele formation is yet to be identified. The aim of this
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study was to compare the effects of three different uterine clo-

sure techniques applied during C/S on isthmocele formation.

METHODS

In this prospective study, a total of 149 pregnant women
scheduled for primary C/S in the Gynecology and Obstetrics
Department between March and September 2022 were eval-
uated. Informed consent was obtained from all participants.
Only term (>37 weeks) pregnant women with no history
of C/S who were planned to undergo a primary C/S were
included in the study. The study exclusion criteria were as
follows: presence of regular contractions and/or a cervical
dilatation of more than 4 cm indicating the beginning of
the active stage of labor, placental abnormalities, previous
uterine surgery, multiple pregnancies, premature rupture of
membranes, chorioamnionitis, preoperative hemoglobin level
below 10 g/dL, body mass index (BMI) above 35 kg/m?, any
comorbidities (e.g., diabetes, hypertension, preeclampsia,
and eclampsia), smoking and/or alcohol use, and the need
for blood transfusion.

A total of 29 patients were excluded from the study because
12 patients did not fulfill the criteria and 17 refused to par-
ticipate in the study. Finally, 120 women were eligible for the
study and randomized preoperatively to three different uterot-
omy closure techniques (baseball, single-locked, and single-un-
locked groups). In all three groups, No. 1 absorbable multi-
filament polyglactin 910 (Vicryl, Ethicon Inc., Somerville,
NJ, USA) suture thread was used to close the uterine incision.
When necessary, hemostatic additional sutures were applied
using the same material. The three different suture techniques
applied during uterotomy closure are as follows:

Group 1 (Baseball Suturing Technique): A corner suture
was placed at the right corner of the incision. Next, the second
stitch was placed at the apex of the left corner and tied with
a knot. Then, the free end of the suture was cut and running
baseball stitch pattern was started. The suturing pattern was per-
formed by taking bites from the inside out through the upper
and lower lips of the wound at approximately 1 cm intervals
with a 1 cm margin from the wound edges.

Group 2 (Single-Layer Locked Continuous Suturing
Technique): A corner suture was placed at the right corner of
the incision. Next, the second stitch was placed at the apex of
the left corner and tied with a knot. Then, the free end of the
suture was cut and single-layer-locked continuous suturing
was started. The suturing pattern was performed by taking
bites from outside to inside through the lower lip and inside
to outside through the upper lip of the wound. Each time, a
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lock was formed by passing through the loop formed by the
previous suture. The suturing was performed at approximately
1 cm intervals with a 1 cm margin from the wound edges.

Group 3 (Single-Layer Unlocked Continuous Suturing
Technique): The uterotomy line was closed in a single-layer
continuous suturing pattern that is explained above as group
2 but without passing the needle through the loop formed by
the previous sutures.

Three months after the operation, any presence of isth-
mocele and its anatomical location were evaluated by ultra-
sonography. Any presence of isthmocele would reveal itself
by an anechoic triangular area with 21 mm depth at the scar
site. Postpartum complaints and other data regarding mater-
nal age, gestational week, gravida, parity, number of abortions,
BMI, C/S indications, type of anesthesia, birth weight, opera-
tion time, preoperative—postoperative hemoglobin values, and
whether or not additional sutures required during uterotomy

closure were also recorded.

Statistical analysis

Based on power analysis, 37 patients in each group were required
to assess statistical significance (power of 0.80 and 0=0.05). The
power calculation was based on residual myometrial thickness
(RMT). The statistical power analysis program G Power soft-
ware version 3.1.9.7 was used. Mean and standard deviations
(SDs) were reported for the normally distributed continuous
variables. Median and interquartile range (IQR/Q1-Q3) were
obtained when the SD was greater than the mean. The Shapiro-
Wilk test was used to evaluate whether the data were normally
distributed. Frequencies and percentages were calculated for
categorical variables and presented as n (%). Since the outcome
was categorical/binary, comparisons between the three groups
were made by the chi-square test. A “p-value” less than 0.05
was considered statistically significant. The analysis of all vari-
ables was done with the statistical software program R Studio
2022.07.2 Build 576.

Ethical aspects of the research

Ethics committee approval was obtained from Tokat
Gaziosmanpasa University Hospital before the study (date:
March 17, 2022/project no. 22-KAEK-057). The study was
conducted in accordance with the Declaration of Helsinki and

the ethical standards of our country.

RESULTS

The demographic characteristics of the patients in the study
are shown in Table 1.
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Table 1. Demographic characteristics of the patients.

Table 2. ’Obstetric characteristics of the patients.

Variables Baseball Locked Unlocked Variables Baseball Locked | Unlocked
(n=39) (n=40) (n=39) (n=39) (n=40) (n=39)
Age (years) 25.5+5 27.3+5.2 274453 Gestational age (weeks) 37.945 38.4+1 38.9+1
BMI (kg/m?) 28.5+4.9 29.3+4.5 30.4£5.8 Duration of operation (min) 25.9455 | 24.4+5.8 24.7+5
Gravida 39 (100) 40 (100) 39 (100) Birth weight (kg) 39(100) | 40(100) 39 (100)
1 23(59) 24 (60) 24 (61.5) 2,000-2,500 7(17.9) 1(2.5) 2(5.1)
2 7(17.9) 6(15) 9(23.1) 2,500-3,000 8(20.5) 17(42.5) | 10(25.6)
3 5(12.8) 4(10) 3(7.7) 3,000-3,500 18(46.2) | 11(27.5) | 20(51.3)
4 3(7.7) 3(7.5) 1(2.6) 3,500-4,000 5(12.8) 9(22.5) 7(17.9)
5 0(0) 1(2.5) 1(2.6) 4,000-4,500 1(2.6) 2(5) 0(0)
6 0(0) 1(2.5) 1(2.6) Indications for C/S 39(100) | 40(100) 39 (100)
7 0(0) 0(0) 0(0) Non-reactive NST 18(46.2) | 11(27.5) | 12(30.8)
8 12¢) 00 00) i 70179 | 1025 | 15(38.5)
9 0(0) 0(0) 0(0)
10 0(0) 1(25) 0(0) Fetal distress 7(17.9) 8(20) 4(10.3)
Parity 39(100) | 40(100) | 39(100) /;felzrnr?aat'l'o'i o 7(17.9) | 11(27.5) | 8(205)
NUllToeiy 2oer) || 26(09) || ZBWAE) Additional suture used 39(100) | 40(100) | 39(100)
Multiparity 13(33.3) 14 (35) 11(28.2) E— 4(10.3) 12 (30) 10(25.6)
Grand multiparity (=5) 0(0) 0(0) 0(0) Absent 35(89.7) 28 (70) 29 (74.4)
Abortion 39(100) | 40(100) | 39(100) Type of anesthesia 39(100) | 40(100) | 39(100)
Present 7(17.9) 5(12.5) 8(20.5) Spinal 36(92.3) 36 (90) 36(92.3)
Absent 32(82.1) 35(87.5) 31(79.5) Canarl 3(7.7) 4(10) 3(7.7)

Categorical data are presented as n (%) and numerical data are presented
as meantstandard deviation. BMI: body mass index.

Obstetric data such as gestational week, indications for
CS, and number of additional sutures used in the operation
are shown in Table 2.

A total 0f 43 (36.4%) patients were found to have isthmocele
on TVUSG performed at postpartum week 12. Compared with
the single-locked and single-unlocked groups, isthmocele devel-
opment was statistically significantly lower in the baseball-type
closure group (p-value=0.004) (Table 3).

DISCUSSION

Since the number of C/S is increasing over time, the rate of isth-
mocele and its complications are also increasing. This helps obtain
wider data on this pathology. On the other hand, there is still no
consensus on its definition since different sources provide different
myometrial indentation values to meet the diagnosis®. Osser et al.
emphasized that as the number of C/S increases, wound heal-
ing will be adversely affected due to the old scar tissue and thus
the rate of isthmocele and its complications may also increase’.

3

Categorical data are presented as n (%) and numerical data are presented
as meanzstandard deviation. C/S: cesarean section; Non-reactive NST: non-
reactive nonstress test

Table 3. Comparison of the three different suture techniques on
isthmocele development.

Variables Baseball Locked Unlocked ol
(n=39) (n=40) (n=39)
Isthmocele
Present 6(15.4) 19 (47.5) 18(46.2) 0.004*
Absent 33(84.6) | 21(52.5) 21(53.8)

*p-value <0.05 indicates statistically significant difference, on comparison
of all groups.

When randomly selected patients with a history of C/S
were evaluated by TVUSG, the prevalence of isthmocele was
found to be between 24 and 70%°. A previous cohort study
had indicated isthmocele prevalence to be 43.4%?®. In our
study, the isthmocele incidence was found to be compatible
with the literature. Osser et al. reported that the incidence of
isthmocele after the first C/S was 61%, after the second C/S
81%, and after the third C/S 100%".
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Bennich et al. proposed maternal age, uterine position, and
induction of labor as risk factors for the formation of isthmocele.
Studies have suggested four hypotheses regarding the etiology
of isthmocele, mostly based on patient-specific and surgically
induced factors. The first hypothesis is that cervical glandular
structures impair healing when the uterine incision opening is
too low. Two different studies confirmed this hypothesis by show-
ing that the defect was located below the intact scar. The sec-
ond hypothesis is related to impaired healing due to early adhe-
sion development between the uterotomy scar and the anterior
abdominal wall. A thinner inferior myometrial segment occurs
after cervical effacement in advanced labor. This may result in less
vascularization leading to isthmocele formation’®. Ballopra et al.
suggested that intraoperative cervical dilatation performed by
obstetricians to reduce the tension around the cesarean incision
by draining excess blood from the uterus was associated with a
lower risk of isthmocele formation. An opposing view was that
this might disseminate any existing vaginal infection to the sur-
gical site. Any increase in the risk of endometritis and sepsis
was not found in the mentioned study, nonetheless. The third
hypothesis is related to the surgical technique that results in the
uterine wall not closing completely. Therefore, hysterotomy clo-
sure technique is considered an important factor in scar heal-
ing. The differences in scar morphology have been described
between single-layer and double-layer, locked and unlocked tech-
niques. On the other hand, in a meta-analysis of nine studies,
Di Spiezio et al. found no difference between single- and dou-
ble-layer techniques in isthmocele incidence’. In a meta-analysis
by Roberge et al. involving 5,810 women, similar results were
reported between the groups in terms of isthmocele incidence;
nonetheless, the advantages of the double-layer closure technique
were emphasized'’. Marchand et al. showed that double-layer
sutures resulted in higher RMT without a lower isthmocele
rate'!. A meta-analysis of 20 studies by Stegwee et al. found that
the single-layer-locked suturing technique was associated with
lower RMT and an increase in isthmocele incidence'?. In another
study, Ceci et al. compared the single-layer-locked continu-
ous technique with the single-layer-interrupted technique and
reported that the locked technique was associated with a larger
defect'. Bamberg et al. compared three different uterotomy clo-
sure techniques: continuous single-layer unlocked, continuous
single-layer locked, and double-layer sutures. They observed that
the isthmocele incidence and its depth were independent of these
three techniques'. The uterine suturing technique seems to be
an important factor during C/S, but it remains unclear which
technique is best to reduce isthmocele formation. Our findings
suggest that women with baseball-type uterine sutures are less
likely to develop isthmocele than women with single-locked

4

and unlocked sutures. According to our findings, it seems that
surgeons can prefer baseball-type suturing during C/S to pre-
serve the RMT and reduce isthmocele formation. The fourth
hypothesis regarding isthmocele formation includes patient-spe-
cific factors, such as poor hemostasis, tissue ischemia, individual/
genetic predisposition contributing to inflammation or adhesion
formation, and impaired wound healing, which may influence
the development of isthmocele.

Limitations and strengths of the study

There are studies in the literature investigating the effect of surgi-
cal closure technique on isthmocele formation. Nevertheless, the
effect of baseball suturing on isthmocele formation has never
been studied in the literature so far. This feature might be eval-
uated as the strong side of our study. Our findings suggest that
uterotomy closure with baseball-type suturing seems to be an
advantageous method as compared to the traditional techniques
in terms of preserving the RMT and preventing isthmocele for-
mation. On the flip side, as limitations of our study, the power
was 80% and the comparisons were made at postpartum third
month. Therefore, further studies with 90% power investigating

the long-term complications regarding isthmocele are still needed.

CONCLUSION

It is important not to underestimate isthmocele and its pre-
ventive measures since it might cause serious short- and long-
term complications. Our findings suggest that women with
baseball-type uterine sutures are less likely to develop isth-
mocele than women with single-locked and unlocked sutures.
According to our findings, it seems that surgeons can prefer
baseball-type suturing during C/S to preserve the RMT and
reduce isthmocele formation. Our results need to be supported

by large-scale studies including long-term complications.
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Association between the physical activity level in the third
trimester of pregnancy and the gestational age at birth
Tugba Kinay™ ©, Sule Atalay Mert? @, Rahmi Sinan Karadeniz® ®, Yaprak Engin Ustun?

SUMMARY

OBJECTIVE: The aim of this study was to evaluate the association between the physical activity level in the third trimester and the time of labor onset.
METHODS: Two hundred and sixty women with low-risk pregnancies, who gave birth at 37 weeks of gestation or beyond, and completed the
Pregnancy Physical Activity Questionnaire were included in this prospective, cross-sectional study. According to the gestational age at delivery, the
study population was divided into case (241 weeks) and control (37-40%7 weeks) groups. The clinical characteristics and the physical activity levels
of the two groups were compared. The physical activity levels of the participants were also compared according to the delivery route.

RESULTS: The nulliparity rate (54.3 vs. 21.7%), the median gestational weight gain (10.5 [2-30] vs. 10 [2-25] kg), and the cesarean delivery rate
(27.7 vs. 6.6%) were higher in the case group than the control group (p<0.05). While the median level of sedentary activity was higher, the median
moderate-intensity activity level and the median household/caregiving activity level were lower in the case group than the control group (p<0.05).
The level of sedentary activity was also higher in women who gave birth by a cesarean section than vaginally (p<0.05).

CONCLUSION: Physical activity in the third trimester was associated with the time of labor onset. Decreased moderate-intensity and household/
caregiving activity levels and an increased level of sedentary activity in the last trimester of pregnancy were found in women who gave birth at >41
weeks of gestation. A decreased level of sedentary activity was observed in women who gave birth vaginally.

KEYWORDS: Physical activity. Labor onset. Prolonged pregnancy. Birth.

INTRODUCTION There are limited reports investigating the association
Physical activity is the bodily movement caused by the contrac- between physical activity and the time of labor onset in term
tion of skeletal muscles'. Physical activity during pregnancy has pregnancies. Conflicting results have been reported in these
many benefits, such as preventing excessive gestational weight studies. Owe et al.!? found that exercising during pregnancy
gain, reducing the risk of gestational diabetes and hyperten- increases the risk of postterm birth. In other studies, it has been
sion, decreasing cesarean section rates, and improving mater- reported that there is no relationship between regular exercise
nal and neonatal outcomes'”. during pregnancy and the delivery time*'>'. In most of these
Labor is a physiological process that leads the fetus to be studies, physical activity levels were evaluated by using ques-
expelled from the uterus. The timing of labor is controlled by tionnaires including only queries about leisure-time exercises,
complex interactions between the fetus, mother, and placenta. such as running, jogging, bicycling, swimming, and aero-
Various paracrine/autocrine events and fetal hormonal changes bics'*!%. However, it is known that many women reduce their
trigger the parturition cascade that is responsible for the timely leisure-time physical activity during pregnancy'®, and the most
onset of labor®”. Early or late initiation of the labor process leads energy-consuming activities are the household and caregiving
to preterm birth or postterm pregnancies that could become activities in pregnant women'¢. For this purpose, we aimed
the cause of serious maternal and perinatal adverse outcomes®’. to evaluate the association between the physical activity level
However, the factors influencing the physiological processes that and the time of labor onset by using a questionnaire including
regulate the labor process and onset time have not been fully household and caregiving activities, i.e., Pregnancy Physical
revealed yet. The effects of exercise on endocrine hormones are Activity Questionnaire (PPAQ)". We also aimed to evaluate
known'*"'. The hormonal changes caused by physical activity the association between the physical activity level in the third
could have an effect on the labor onset in pregnant women. trimester and the delivery route as a secondary outcome.
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Physical activity and time of labor onset

METHODS

This prospective, cross-sectional study was performed in the
obstetrics unit of a tertiary care center between May 2022
and April 2023. The study protocol was approved by the local
ethical committee (2022/57) and complied with the Helsinki
Declaration. A signed informed consent form was obtained
from all participants.

Women with low-risk pregnancies, who gave birth at
37 weeks of gestation or beyond, and completed the PPAQ
were included in the study. Low-risk pregnancy was defined as
a singleton pregnancy older than 18 years of age and without
systemic diseases, malpresentation, placenta accreta spectrum,
placenta previa, intrauterine growth restriction, polyhydram-
nios, preterm premature rupture of membrane, and preterm
delivery. Women with high-risk pregnancies including the age
under 18 years; having multiple pregnancies, polyhydramnios,
intrauterine growth restriction, preeclampsia, hypertension,
diabetes mellitus, systemic diseases, orthopedic and neurolog-
ical diseases, malpresentation, placenta previa, and a history of
previous uterine surgery or cesarean delivery; who gave birth at
<37 weeks of gestation; who did not volunteer to participate
in the research; and who do not speak Turkish language were
excluded from the study.

The demographic and clinical characteristics of the women
were obtained from the medical records. The gestational age
of the participants was evaluated by using the last menstrual
period and ultrasonography findings that were performed before
20 weeks of gestation. The type, duration, and frequency of
the physical activities performed by the women in the third tri-
mester of pregnancy were ascertained using a PPAQ" that had
been validated for the Turkish language previously'®. The ques-
tionnaire instructions and the Compendium-based metabolic
equivalent of task (MET) values' were used to estimate the
intensity of activities. The activities were classified according
to their intensity: sedentary activity with a MET value of <1.5,
light-intensity activity with a MET value of 1.5-3.0, moder-
ate-intensity activity with a MET value of 3.0-6.0, and vigor-
ous activity with a MET value of >6. The weekly energy expen-
diture (MET-h.wk) was computed by multiplying the time
spent on each activity by its intensity. The average numbers of
MET-h.wk™ in each intensity level (sedentary, light, moder-
ate, vigorous, and total) and in each activity type (household/
caregiving, occupational, and sports/exercise) were calculated.

According to the gestational age at delivery, the study
population was divided into case and control groups: the case
group included women who gave birth at 241 weeks of ges-
tation and the control group included women who gave birth
at 3740 weeks of gestation. The physical activity levels, the
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average number of the MET-h.wk™ expended, were compared
between the two groups. The physical activity levels were also
evaluated according to the delivery route.

A power analysis was carried out to determine the sample
size. When the correlation coefficient between the gestational
age and the level of physical activity is predicted to be r=-0.176,
the sample size required for 80% power with a 5% type I error
level is calculated as at least 251 people®. The statistical analy-
sis was performed using IBM SPSS Statistics software version
22.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were
presented as median (min—max) values for continuous vari-
ables and the number and percentage for categorical variables.
The normality of continuous variables was evaluated by using
Kolmogorov-Smirnov and Shapiro-Wilk tests. Mann-Whitney
U test was used for the analysis of non-parametric data. The dif-
ferences between the case and control groups in terms of cate-
gorical variables were examined using Pearson’s chi-square test.
The ability of physical activity levels to predict the gestational age
at delivery was evaluated using receiver operating characteristic
(ROC) analysis. Optimal cutoff points were estimated for the
MET values of sedentary, moderate-intensity, and household/
caregiving activities. p-values less than 0.05 were accepted as
statistically significant. A multiple logistic regression analysis
was carried out to determine the independent risk factors for
the birth at 241 weeks of gestation.

RESULTS

During the study period, the medical records of 278 women
who gave birth at 237 weeks of gestation and met the inclu-
sion criteria were evaluated. Eighteen women were excluded
from the study due to incomplete questionnaire and data.
Hence, from the remaining 260 women, 94 who gave birth
at 241 weeks of gestation and 166 who gave birth at 37-40%”
weeks of gestation were included in the study.

The demographic and clinical characteristics of the case and
control groups are shown in Table 1. The median age and body
mass index (BMI) of the two groups were similar (p>0.005).
The nulliparity rate (54.3 vs. 21.7%, p<0.001) and the median
gestational weight gain (10.50 [2.0-30.0] vs. 10.0 [2.0-25.0]
kg, p=0.005) were higher in the case group than the control
group. The cesarean delivery rate was higher in the case group
than the control group (27.7 vs. 6.6%, p<0.001).

As shown in Table 2, the physical activity levels of the case
and control groups were different. While the median level of
sedentary activity was higher, the median moderate-intensity
activity level and the median household/caregiving activity level
were lower in the case group than the control group (p<0.05).
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Table 1. Demographic and clinical characteristics of the case and control groups.

Case group Control group
Characteristics (>41 weeks) (37-40¢7 weeks)
n=94 n=166

Age, years 26 (18-38) 26.5(18-43) 0.123
BMI, kg/m? 28.89(21.45-41.52) 28.44(19.47-40.37) 0.275
Parity 0(0-5) 1(0-6) <0.001
Nulliparity 51(54.3%) 36 (21.7%) <0.001
Gestational weight gain, kg 10.5 (2-30) 10 (2-25) 0.005
Working 7 (7.5%) 7 (4.3%) 0.285
Smoking 6(6.4%) 15(9.6%) 0.380
Birth interval for multiparous women, years 5(1-10) 3(1-14) 0.025
Previous child birthweight, g 3,200 (1,300-4,100) 3,365 (1,300-4,800) 0.383
Labor induction 50 (53.2%) -
Labor induction method

Balloon 25 (50.0%) -

Oxytocin 20 (40.0%) -

Misoprostol 2 (4.0%) -

Dinoprostone 3(6.0%) -
Delivery route <0.001

Vaginal 68 (72.3%) 155 (94.5%)

Cesarean section 26 (27.7%) 11 (6.6%)
Newborn birthweight, g 3,350 (2,460-4,430) 3,230(2,310-4,250) 0.073

BMI: body mass index.

Table 2. Physical activity levels of the case and control groups.

Physical activity level

Case group
(=41 weeks)
(MET-h.wk?)

Control group
(37-40%7 weeks)
(MET-h.wk?)

Total activity 169.39 (4.38-677.30) 173.78 (4.38-455.00) 0.953
Sedentary activity 49.70 (1.93-163.28) 25.11(1.75-106.93) <0.001
Light-intensity activity 94.06 (4.38-242.55) 86.28 (4.38-224.35) 0.807
Moderate-intensity activity 54.25 (0.80-299.50) 72.95(2.40-266.00) 0.037
Vigorous-intensity activity 5.25(1.63-37.25) 1.75(1.63-16.25) 0.262
Household/caregiving activity 99.93(4.38-405.65) 133.79 (4.38-45.00) 0.011
Occupational activity 75.25(3.85-119.18) 100.01 (67.20-194.08) 0.286
Sports/exercise 7.30(0.80-102.50) 4.80(0.80-29.78) 0.013

According to the ROC analysis, the optimal sedentary activ-
ity cutoff level for predicting birth risk at 241 weeks of gestation
was 35.70 MET-h.wk'! (area under the curve [AUC], 0.712;
95%CI 0.637-0.787; sensitivity, 67.1%; specificity, 60.1%;
p<0.001). A 64.02 MET-h.wk" cut-off level of moderate-in-
tensity activity was found for predicting birth at < 41 weeks
of gestation (AUC, 0.584; 95%CI, 0.505-—0.662; sensitivity,

3

58.6%; specificity, 55.7%; p = =0.037) and a 117.86 MET-h.
wk! cut-off level of household/caregiving activity was found
for predicting birth at < 41 weeks of gestation (AUC, 0.597;
95%ClI, 0.523-—0.670; sensitivity, 60.4%; specificity, 57.8%;
p==0.011).

As shown in Table 3, the physical activity level in the third

trimester was also associated with the delivery route. While the
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Table 3. Physical activity levels of the women who gave birth vaginally and by a cesarean section.

Vaginal delivery

Cesarean delivery

Physical activity level (n=223) (n=37)
(MET-h.wk?) (MET-h.wk?)

Total activity 175.30(23.28-677.30) 177.72 (82.78-359.92) 0.545
Sedentary activity 32.99(1.75-163.28) 50.84 (5.08-96.08) 0.011
Light-intensity activity 103.86 (5.43-242.55) 83.21(36.75-224.35) 0.874
Moderate-intensity activity 74.80 (0.80-299.50) 63.73(10.55-115.30) 0.128
Vigorous-intensity activity 4.88(1.63-16.25) 5.25(1.63-37.25) 0.932
Household/caregiving activity 108.90 (13.52-405.65) 75.60 (58.80-123.20) 0.061
Occupational activity 108.24 (67.20-194.08) 29.93(3.85-56.00) 0.040
Sports/exercise 8.00(5.18-29.78) 41.18 (3.55-4.80) 0.094

median level of sedentary activity was lower, the median occu-
pational activity level was higher in the women who gave birth
vaginally than by a cesarean section (p<0.005). The Association
between demographic and clinical variables (parity, gestational
weight gain, birth interval, level of sedentary activity, moder-
ate-intensity activity level, and household/caregiving activity
level) and delivery at 241 weeks of gestation was modeled by
a logistic regression analysis. According to the multiple logistic
regression analysis results, the level of sedentary activity (odds
ratio [OR] 1.03; 95% CI 1.02-1.05) was an independent risk
factor for the birth at 241 weeks of gestation.

DISCUSSION

The study results showed that while the level of sedentary activ-
ity was higher, the moderate-intensity activity level and the
household/caregiving activity level were lower in women who
gave birth at 241 weeks of gestation than at 37-40%7 weeks of
gestation. The level of sedentary activity was lower in women
who gave birth vaginally than by a cesarean section.

It is known that continued physical activity during preg-
nancy has many benefits for both the mother and the infant.
Previous studies have reported a lower risk of preeclampsia, ges-
tational diabetes mellitus, and cesarean delivery in physically
active pregnant women®”. Studies investigating the association
between the physical activity level and the time of labor onset
have shown that physical activity during pregnancy reduces the
risk of preterm births'2. There is a limited number of reports
on the effect of physical activity during pregnancy on postterm
pregnancies, and these studies have conflicting results®'#*!. In the
series of Haakstad et al.? and Evenson et al.?!, no association was
found between the postterm birth (242 weeks of gestation) and
the physical activity level during pregnancy. On the other hand,
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Owe et al.”? reported that women exercising 3—5 times per week
in the gestational week of 17 were more likely to have a postterm
birth. Differently, we investigated the relationship between the
physical activity level in the third trimester and the time of labor
onset. We found that the increased physical activity level in the
third trimester reduced the birth risk at 241 weeks of gestation.

In most of the studies reporting the relationship between the
physical activity level and the time of labor onset, the physical
activity level of the cases had been evaluated by using question-
naires including queries about only leisure-time exercises'*4.
However, studies have shown that most women do not con-
tinue their pre-pregnancy exercises during pregnancy?. In a

1.2 reported the impact of

study on 1,737 women, Fell et a
pregnancy on the physical activity level, including household
and caregiving activities, active living, sports, and exercise activ-
ities. They showed that the largest decrease occurred in sports
and exercise activities during the first 20 weeks of pregnancy
compared with the year prior to pregnancy. Therefore, physi-
cal activity questionnaires that do not include household and
caregiving activities could lead to inaccurate determination of
the physical activity level in pregnant women and misunder-
standing about the correlation between the physical activity
level and the outcomes. In our study, we used the PPAQ that
includes queries about the household and caregiving activities
and has good validity and reliability characteristics®. Unlike the
research assessing only leisure-time exercises for the deter-
mination of the physical activity level during pregnancy, we
evaluated the impact of different physical activity intensities
and types on the time of labor onset. In our series, the moder-
ate-intensity activity level and the household/caregiving activity
level were lower and the level of sedentary activity was higher
in women who gave birth at 241 weeks of gestation than at
37-40%7 weeks of gestation.
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It has been previously reported that physical activity during
pregnancy positively affects the labor and delivery outcomes.
Watkins et al.?* reported the shorter active labor duration and
the reduced risk of prolonged first stage of labor in women with
a high physical activity level in the third trimester of pregnancy.
In a recent meta-analysis, decreased cesarean section rates were
reported in physically active pregnant women’. Similarly, we
found an association between the delivery route and the physi-
cal activity level in the third trimester. The median level of sed-
entary activity was lower and the median occupational activity
level was higher in women who gave birth vaginally than by a
cesarean section in the study cohort. According to the study
results, increased physical activity in pregnant women during
the last trimester could lead to a timely onset of labor and a
decrease in the need for cesarean delivery, thus reducing the
risk of adverse maternal and neonatal outcomes.

The present study is one of the limited studies in the lit-
erature reporting the association between the physical activ-
ity level and the time of labor onset. The homogeneous study
population is one of the strengths of the study. Only low-risk
term pregnancies were included in this study. Pregnant women
with diseases that could affect the labor onset were excluded.
The selected study population of low-risk term pregnancies
may have influenced the study results and introduced poten-
tial bias. Studies with a larger sample size including all low-
and high-risk pregnancies are required to confirm our results.
Another strength of the study was the measurement method
used for the assessment of physical activity. The validated PPAQ
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A new approach to osteoarthritis: gut microbiota
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SUMMARY

OBJECTIVE: Studies investigating the relationship between the gut microbiome and osteoarthritis have increased in recent years. However, data
on the relationship between joints and the gut microbiome are limited. The aim of this study was to determine whether there is a relation between
knee joint fluid and gut microbiota in patients with knee osteoarthritis.

METHODS: This study included 40 individuals, 20 of whom were diagnosed with knee osteoarthritis and 20 of whom were considered healthy
controls. Joint-fluid and stool samples were taken from the participants. Bacteria isolated from the samples were identified using a matrix-assisted
laser desorption ionization-time of flight-mass spectrometry device.

RESULTS: Twenty-nine different bacteria were isolated from the stool samples and five bacteria were isolated from the joint-fluid samples. In our
study, the same types of microorganisms (Enterococcus faecium and Staphylococcus hominis) were isolated from the stool and joint-fluid samples.
CONCLUSION: The data obtained in our study shed light on the uncertainty of how microorganisms, especially those identified in the knee and hipin
the literature, reach these regions. The presence of intestinal bacteriain the knee joint fluid of osteoarthritis patients indicates that intestinal bacteria,
especially in individuals with a weak immune system, malnutrition, and obesity, pass through the intestinal wall and reach other parts of the body via

the bloodstream, a condition also known as “leaky gut.”

KEYWORDS: Knee osteoarthritis. Microbiota. Intestinal barrier permeability.

INTRODUCTION

Knee osteoarthritis (OA) is a chronic joint disease characterized
by bone hyperplasia and inflammatory destruction'. While it
usually manifests itself with pain, it can also show symptoms,
such as limitation of movement, stiffness, swelling, locking, and
numbness. Hip and knee OA, estimated to affect approximately
300 million people worldwide, develops under the influence of
systemic, local, and genetic factors*®. In addition to articular
cartilage, OA can also affect other structures associated with
the joint, such as subchondral bone, adjacent connective tis-
sue, and synovial membrane. Chondrocyte cells, which form
the structure of the cartilage, are immobile and cannot renew
themselves; therefore, chondrocyte death has an important role
in the pathogenesis of OA*>.

The gut microbiome is a system in which trillions of sym-
biotic bacteria colonize our body and is of vital importance
for our health. These microorganisms play an active role in
various biological processes, such as metabolism, immune
system, and neurological functions®*. Gut microbes play a

critical role in maintaining metabolic balance, development

of the immune system, building resistance to infections, and
production of neurotransmitters. Imbalances in this microbi-
ota can lead to serious health problems, such as obesity, dia-
betes, metabolic diseases, and cancer. When used in appro-
priate amounts, probiotic supplements provide significant
benefits to host health’. Additionally, the gut microbiome is
a source of important vitamins and helps maintain metabolic
balance, immune system development, and neurotransmitter
production. Within this microbial community, Firmicutes
and Bacteroidetes are the most common groups, but other
bacterial groups are also present®’.

It is observed that the intestinal microbiota may contribute
to the pathogenesis of joint diseases, especially OA, by affecting
bone metabolism. This can be explained as the intestinal micro-
biota may affect the etiopathology of OA at both systemic and
local levels, contributing to the development of this disease by
paving the way for the onset of immune-metabolic disorders’.
Additionally, it should be noted that the intestinal microbiota
may accelerate the progression of inflammation-related diseases
and affect the pathophysiology of OA. More research is needed
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on how OA risk factors such as aging, dietary habits, and obe-
sity affect the gut microbiota. It is thought that the gut—bone
relationship may be a promising target in the prevention and
treatment of OA*!'!. Recent studies have provided concrete
evidence of this connection, and to fully explain these mech-
anisms, the role of gut microbiome-derived immune-meta-
bolic disorders in the pathogenesis of OA needs to be further
investigated'*". It is important to conduct new research to
further understand the effects of gut microbiomes on health.
A more in-depth study on the role of these microorganisms in
metabolism, immune system, and neurological functions may
help develop more effective strategies for the management of
health problems'®. Additionally, collecting more data on the
complexity of the gut microbiome and the contribution of
different groups of bacteria will help enrich scientific research
in this field and develop new approaches for disease diagnosis
and treatment. Our study aimed to determine whether there
is a relationship between joints and gut microbiota in individ-
uals with knee OA.

METHODS

Patient population

Patients with stage I, II, 111, and IV knee OA, who were diag-
nosed according to the Kellgren-Lawrence system and the cri-
teria set by the ACR, and who applied to the Department of
Orthopedics and Traumatology between June and July 2024
were included in the study. This study was approved by the
Clinical Research Ethics Committee of Gulhane Training and
Research Hospital (decision no. 2024/264, dated: 28.05.2024),
and all the study subjects participated voluntarily. The study was
conducted in accordance with the principles of the Declaration
of Helsinki.

The sample size of individuals participating in the research
was evaluated with G-power analysis. In this context, a total of
40 individuals were included in the study, 20 of whom were
diagnosed with knee OA and 20 of whom were considered
healthy controls.

In our outpatient clinic, joint fluids taken from patients
diagnosed with knee OA during treatment and about to be
discarded were placed in sterile Falcon tubes and stored at
-20°C until the study was performed. To investigate clini-
cal findings during diagnosis and treatment, routine stool
examinations were requested from patients with gastrointes-
tinal system complaints according to the anamnesis, and the
stool samples of these patients were stored for use in micro-
biota analyses.

2

Bacterial culture
Stool samples taken from patients were diluted with phos-
phate-buffered saline (PBS) at concentrations of 10' and 10°
before the study. The joint-fluid and diluted stool samples
were spread on eosin-methylene blue (EMB), plate count agar
(PCA), and de Man—Rogosa—Sharpe (MRS) agar from 10*and
10’ dilutions. The plates of the stool samples were incubated
in a 37°C oven for 16-24 h. The plates of the joint-fluid sam-
ples were incubated for 16-24 h in a 37°C oven with 5% CO,,.
The resulting bacterial colonies were analyzed both macroscop-
ically and microscopically. Colony counts were made on the plates
with growth after incubation, and the first stage of the analysis
was carried out by evaluating the morphological characteristics
of the colonies. Then, bacterial colonies with different morpholo-
gies were typed using microbiological staining techniques (Gram
staining) and biochemically (catalase test, coagulase test, motility
test, oxidase test, etc.). The bacteria isolated from the samples were
identified by a matrix-assisted laser desorption ionization-time of
flight-mass spectrometry device, and antimicrobial susceptibility
examination was performed by the disk—diffusion method. A score
of 2.0 or higher indicates high reliability at the species level, and
a score of 1.7-2.0 indicates a match at the genus level".
Statistical analysis
Before the study, the sample size of individuals participating in
the research was evaluated via G*Power analysis. The “Statistical
Package for the Social Sciences” (SPSS) program version 22.0
(IBM Corp., Armonk, NY, USA) was used to evaluate the
data obtained in the study. The data to normal distribution
were examined by the Kolmogorov-Smirnov test. Parametric
tests were used for data with normal distribution according to
the Kolmogorov-Smirnov test result.. A value of p<0.05 was

accepted as the level of statistical significance.

RESULTS

A total of 40 OA patients (24 females and 16 males) were
included in this study. The age range of the patients was 51-73
years, with a mean age of 61.6£8.0 years. According to the
obtained data, the number of samples from which bacteria were
isolated (18 Females/8 Males) and from which they were not
also evaluated according to gender (Figure 1). As a result of the
analysis performed with these data using the “chi-square test”
in the SPSS program, Pearson’s value was calculated as 0.685.
Based on this result, with a value of p>0.05, it was reported
that there was no significant difference between the number of
bacteria isolated from the samples taken from the OA patients
included in the study and patient gender.
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A total of 29 different types of bacteria were isolated from
the stool samples. It was determined that the number of patho-
genic and opportunistic pathogenic microorganisms increased
in the intestinal flora of these patients. Also, another five types
of bacteria were isolated from the stool samples. The obtained
data are shown in Table 1. In our study, the same species were
found in both the stool and joint-fluid samples. The most nota-
ble of these are Enterococcus faecium and Staphylococcus hominis.
Patients were directed to treatment in the clinic after oppor-
tunistic pathogen bacteria were identified in the joint fluid.
While some of the species detected in the stool were members

of the normal flora, the presence of species found through food
was also detected.

Among the isolated bacteria from the joint-fluid samples,
bacteria thought to be biotechnologically effective, especially in
the health field, were also identified. One of these is Szreptomyces
lavendulae. Myroides odoratus/odoratimimus detected in the joint
fluid is generally found in soil and water, but it can be pathogenic
in those with underlying diseases, especially in immunosuppressed
patients. Species detected in the stool samples are generally mem-
bers of the normal flora (E. faecium, Lactobacillus acidophilus,
and Levilactobacillus brevis) or species transmitted through food.

Figure 1. The light microscope images of some microorganisms from stool and joint-fluid samples (100x).

3
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DISCUSSION

In the study of joint pain, the investigation of the connection
between the musculoskeletal system and the intestinal system
may be an interesting topic. Literature information suggests
that intestinal permeability which plays an important role in
many diseases may create a new diagnostic and treatment pro-
tocol in this regard. With time, individual intestinal health is
increasingly becoming crucial in chronic diseases'.

In recent years, in addition to genetic predisposition, physical
inactivity, and nutritional disorders leading to obesity and meta-
bolic syndrome, OA has become more common. The literature
shows that all these conditions are closely related to the intestinal

Table 1. Microorganisms from stool and joint-fluid samples.

microbiota. Systemic and local inflammation plays an important
role in the pathogenesis of OA. It has been reported in the lit-
erature that deteriorated cartilage may lead to the formation of
inflammatory cytokines and metalloproteases'**. Many studies
have found several immune cells, including B cells, T cells, lym-
phoid follicles, granulocytes, and plasma cells, in the synovium
of OA patients and have suggested that the innate/adaptive
immune response has a central effect on the pathogenesis of OA*.
To date, researchers have identified various risk factors for OA,
such as age, gender, nutrition, obesity and metabolic syndrome,
genetic background, inflammation, and intestinal microbiome'*.,

However, pain relief or joint replacement is usually applied to OA

% Microorganisms from the joint-fluid sample %
Enterococcus faecium 8 Streptomyces lavendulae 20
Enterococcus munditii 2 Myroides odoratus/odoratimimus 20
Enterococcus durans 2 Colletotrichum gloeosporioides 10
Candida albicans 3 Enterococcus faecium 20
Lactobacillus acidophilus 9 Staphylococcus hominis 30
Lacticaseibacillus paracasei 9
Limosilactobacillus reuteri 10
Lactobacillus gasseri 9
Levilactobacillus brevis 12
Staphylococcus hominis 10

Stenotrophomonas maltophilia

Escherichia coli

Enterobacter hormaechei

Enterobacter ludwigii

Enterobacter asburiae

Klebsiella pneumoniae

Micrococcus luteus

Pseudocitrobacter polychromogenes

Pseudomonas putida

Kluyveromyces marxianus

Geodermatophilus bullaregiensis

Microbacterium maritypicum

Micrococcus luteus

Peribacillus muralis

Peribacillus simplex

Secundilactobacillus malefermentans

Kluyveromyces ascorbata

Flavobacterium columnare

I I N N N N INSENE RN I (NREN RN RSEN INEENN BN ISR oo R N

Odoribacter splanchnicus
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patients. However, considering the studies and findings obtained,
determining the treatment target of the disease is very important.

In our study, many normal flora members such as E. fae-
cium, L. acidophilus, and L. brevis were detected, especially in
stool samples. In addition to these, food pathogens and oppor-
tunistic pathogens were also observed to have a place in the
flora. Enterococci, which are found in the natural flora of the
intestine, oral cavity, and vagina, are known to be mostly avir-
ulent in healthy individuals, but they often behave as patho-
gens in hospitalized patients®?. Kluyvera is a relatively newly
identified member of the Enterobacteriaceae family and rarely
causes infection in humans®. In our study, it was detected in
only one patient. Odoribacter splanchnicus is a Gram-negative
anaerobic bacterium normally found in the intestines, known
for its tumor-suppressive and immunomodulatory activities.
It is an extremely rare pathogen of human infection, mainly

2627 Only a few cases of

reported with bacteremia infection
human infection have been reported, and it was detected in
only one patient in our study. Some species, especially known
as fish pathogens, can temporarily colonize the human intes-
tinal system. Similar microorganisms (Micrococcus luteus and
Flavobacterium columnare) were also detected in our study.

S. lavendulae produces mitomycin C (MC), and mitomy-
cin is an important biotechnological agent used in antican-
cer therapy. S. lavendulae also produces complestatins and
protease inhibitors with antiviral activities’®. The other agent
identified, M. odoratimimus, is an uncommon opportunistic
pathogen, although it has been reported in the literature to be
isolated from various bodily fluids. Since it is widely found
in the environment, infections encountered may occur after
contact with contaminated water®. Colletotrichum species are
common pathogens, especially for plant anthracnose, but have
recently been reported in the literature as opportunistic human
pathogens causing keratitis and subcutaneous fungal infections,
potentially leading to life-threatening systemic dissemination®.

Strengths and limitations

Our study was limited in terms of the data obtained because
it was conducted on OA patients only, and the small sample
size of our study and the inclusion of only those who applied
to the hospital constitute important limitations. However, it is
an important study to determine the microbial situation in OA

REFERENCES
1.

Wei Z, Li F, Pi G. Association between gut microbiota and
osteoarthritis: a review of evidence for potential mechanisms
and therapeutics. Front Cell Infect Microbiol. 2022;12:812596.
https://doi.org/10.3389/fcimb.2022.812596

5

patients. Nevertheless, further studies on the subject and the

inclusion of more patients will also increase statistical power.

CONCLUSION

Our study has drawn attention to the relationship between
joint diseases and microbiota. The most important innovation
that our study has added to the literature is the demonstration
of intestinal flora bacteria in the joint fluids of patients with
leaky gut syndrome. In addition, the imbalance in the intes-
tinal flora in OA patients has been revealed and findings that
will support the treatment of these patients have been reached.

The data obtained in our study shed light on the uncertainty
of how microorganisms, especially those identified in the knee
and hip in the literature, reach these regions. The presence of
intestinal bacteria in the knee joint fluid of OA patients indi-
cates that intestinal bacteria, especially in individuals with a
weak immune system, pass through the intestinal wall and
reach other parts of the body via the bloodstream, a condition

also known as “leaky gut.”

INSTITUTIONAL REVIEW
BOARD STATEMENT

The study was conducted in accordance with the Declaration of
Helsinki and was approved by the Institutional Review Board (or
Ethics Committee) of Gulhane Training and Research Hospital
(decision no. 2024/264, dated: 28.05.2024).

INFORMED CONSENT STATEMENT

Informed consent was obtained from all subjects involved in
the study.

AUTHORS’ CONTRIBUTIONS

MA: Conceptualization, Funding acquisition, Investigation,
Resources, Writing — original draft, Writing — review & edit-
ing, Visualization. GAA: Conceptualization, Investigation,
Methodology, Supervision, Visualization, Writing — original
draft, Writing — review & editing. UTY: Investigation, Resources.
EA: Investigation, Visualization.

2. Du X, Liu ZY, Tao XX, Mei YL, Zhou DQ, Cheng K, et al. Research
progress on the pathogenesis of knee osteoarthritis. Orthop Surg.
2023;15(9):2213-24. https://doi.org/10.1111/0s.13809

3. Abramoff B, Caldera FE. Osteoarthritis: pathology, diagnosis, and
treatment options. Med Clin North Am. 2020;104(2):293-311.
https://doi.org/10.1016/j.mcna.2019.10.007

Rev Assoc Med Bras. 2025:71(3):e20241528


https://doi.org/10.3389/fcimb.2022.812596
https://doi.org/10.1111/os.13809
https://doi.org/10.1016/j.mcna.2019.10.007

Osteoarthritis and gut microbiota

10.

11.

12.

13.

14.

15.

16.

Nicola V. Degenerative osteoarthritis a reversible chronic
disease. Regen Ther. 2020;15:149-60. https://doi.org/10.1016/j.
reth.2020.07.007

Longo UG, Lalli A, Bandini B, Sire R, Angeletti S, Lustig S, et al.
Role of the gut microbiota in osteoarthritis, rheumatoid arthritis,
and spondylarthritis: an update on the gut-joint axis. Int J Mol Sci.
2024;25(6):3242. https://doi.org/10.3390/ijms25063242

Guan Z, Luo L, Liu S, Guan Z, Zhang Q, Li X, et al. The role of
depletion of gut microbiota in osteoporosis and osteoarthritis: a
narrative review. Front Endocrinol (Lausanne). 2022;13:847401.
https://doi.org/10.3389/fendo.2022.847401

Silva VF, Refinetti P, Vicariotto F, Baracat EC, Soares Junior JM. Oral
probiotics and vaginal microbiome in post-menopause women: an
opinion for the improvement of natural therapies in gynecology.
Rev Assoc Med Bras (1992). 2024:70(2):e702EDIT. https://doi.
org/10.1590/1806-9282.702EDIT

Hao X, Shang X, Liu J, Chi R, Zhang J, Xu T. The gut microbiota in
osteoarthritis: where do we stand and what can we do? Arthritis
Res Ther. 2021;23(1):42. https://doi.org/10.1186/5s13075-021-
02427-9

Jiang S, Shen B. [Research progress on the relationship between
gut microbiota dysbiosis and osteoarthritis]. Zhongguo Xiu Fu
Chong Jian Wai Ke Za Zhi. 2023;37(3):371-6. Chinese. https://
doi.org/10.7507/1002-1892.202212037

LiuL, Tian F, Li GY, Xu W, Xia R. The effects and significance of gut
microbiota and its metabolites on the regulation of osteoarthritis:
close coordination of gut-bone axis. Front Nutr. 2022;9:1012087.
https://doi.org/10.3389/fnut.2022.1012087

Dunn CM, Jeffries MA. The microbiome in osteoarthritis: a
narrative review of recent human and animal model literature.
Curr Rheumatol Rep. 2022;24(5):139-48. https://doi.org/10.1007/
$11926-022-01066-6

LiuL, TianF, Li GY, Xu W, Xia R. The effects and significance of gut
microbiota and its metabolites on the regulation of osteoarthritis:
close coordination of gut-bone axis. Front Nutr. 2022;9:1012087.
https://doi.org/10.3389/fnut.2022.1012087

Chisari E, Wouthuyzen-Bakker M, Friedrich AW, Parvizi J. The
relation between the gut microbiome and osteoarthritis: a systematic
review of literature. PLoS One. 2021;16(12):e0261353. https://
doi.org/10.1371/journal.pone.0261353

Sanchez Romero EA, Meléndez Oliva E, Alonso Pérez JL, Martin
Pérez S, Turroni S, Marchese L, et al. Relationship between
the gut microbiome and osteoarthritis pain: review of the
literature. Nutrients. 2021;13(3):716. https://doi.org/10.3390/
nul13030716

Wei J, Zhang C, Zhang Y, Zhang W, Doherty M, Yang T, et al.
Association between gut microbiota and symptomatic hand
osteoarthritis: datafrom the xiangya osteoarthritis study. Arthritis
Rheumatol. 2021;73(9):1656-62. https://doi.org/10.1002/
art.41729

DiJ, XiY,WuY, DiY, Xing X, Zhang Z, et al. Gut microbiota
metabolic pathways: key playersin knee osteoarthritis development.
Exp Gerontol. 2024;196:112566. https://doi.org/10.1016/j.
exger.2024.112566

6

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Tsuchida S, Nakayama T. MALDI-based mass spectrometryinclinical
testing: focus on bacterial identification. Appl Sci. 2022;12:2814.
https://doi.org/10.3390/app 12062814

Alvarez-Herms J, Gonzélez A, Corbi F, Odriozola |, Odriozola
A. Possible relationship between the gut leaky syndrome and
musculoskeletal injuries: the important role of gut microbiota
as indirect modulator. AIMS Public Health. 2023;10(3):710-38.
https://doi.org/10.3934/publichealth.2023049

Shahbaz A, Hussain N, Saba S. Actinomycetes, cyanobacteria,
and fungi: a rich source of bioactive molecules. In: Kumar A, Bilal
M, Ferreira LFR, Kumari M, editors. Developments in applied
microbiology and biotechnology, microbial biomolecules. Chapter
7;2023.p. 113-33.

Luo'S, ChenZ, Deng L, ChenY, Zhou W, Canavese F, et al. Causal
link between gut microbiota, neurophysiological states, and bone
diseases: a comprehensive Mendelian randomization study.
Nutrients.2023;15(18):3934. https://doi.org/10.3390/nu15183934

Endicott-Yazdani TR, Dhiman N, Benavides R, Spak CW. Myroides
odoratimimus bacteremia in a diabetic patient. Proc (Bayl Univ
Med Cent). 2015;28(3):342-3. https://doi.org/10.1080/08998
280.2015.11929268

Lin LY, Yang CC, Wan JY, Chang TC, Lee JY. Cutaneous infection
caused by plant pathogen colletotrichum gloeosporioides. JAMA
Dermatol. 2015;151(12):1383-4. https://doi.org/10.1001/
jamadermatol.2015.2102

Madani WAM, Ramos Y, Cubillos-Ruiz JR, Morales DK. Enterococcal-
host interactions in the gastrointestinal tract and beyond. FEMS
Microbes. 2024;5:xtae027. https://doi.org/10.1093/femsmc/
xtae027

Sreeja S, Babu PRS, Prathab AG. The prevalence and the
characterization of the enterococcus species from various
clinical samples in a tertiary care hospital. J Clin Diagn Res.
2012;6(9):1486-8.https://doi.org/10.7860/JCDR/2012/4560.2539

ZouSH, Zhu LY, LiY, Zhang FG. A case of a persistent postoperative
infection caused by multidrug-resistant kluyvera ascorbatainthe oral
and maxillofacial region. Case Rep Infect Dis. 2019;2019:2180567.
https://doi.org/10.1155/2019/2180567

Hiippala K, Barreto G, Burrello C, Diaz-Basabe A, Suutarinen M,
Kainulainen V, et al. Novel odoribacter splanchnicus strain and
its outer membrane vesicles exert immunoregulatory effects in
vitro. Front Microbiol. 2020;11:575455. https://doi.org/10.3389/
fmich.2020.575455

Xiao H, Song C, Chen Z, Jian M, Yuan C, Li Y, et al. The first case
of Odoribacter splanchnicus bacteremia isolated from a patient
in China. Heliyon. 2023;10(1):e23465. https://doi.org/10.1016/.
heliyon.2023.e23465

Jiang LZ,Shen, Liang F, Ye XM, Chen J, Yu YM. Intracranial Myroides
odoratimimusinfectionafter EVD successfully treated withintravenous
plus intraventricular tigecycline: a case report. Infect Drug Resist.
2023;16:1955-63. https://doi.org/10.2147/IDR.S403088

GuoZ, Luo CX, Wu HJ, Peng B, Kang BS, Liu LM, et al. Colletotrichum
species associated with anthracnose disease of watermelon
(Citrulluslanatus) in China. J Fungi (Basel). 2022;8(8):790. https://
doi.org/10.3390/jof8080790

Rev Assoc Med Bras. 2025;71(3):220241528


https://doi.org/10.1016/j.reth.2020.07.007
https://doi.org/10.1016/j.reth.2020.07.007
https://doi.org/10.3390/ijms25063242
https://doi.org/10.3389/fendo.2022.847401
https://doi.org/10.1590/1806-9282.702EDIT
https://doi.org/10.1590/1806-9282.702EDIT
https://doi.org/10.1186/s13075-021-02427-9
https://doi.org/10.1186/s13075-021-02427-9
https://doi.org/10.7507/1002-1892.202212037
https://doi.org/10.7507/1002-1892.202212037
https://doi.org/10.3389/fnut.2022.1012087
https://doi.org/10.1007/s11926-022-01066-6
https://doi.org/10.1007/s11926-022-01066-6
https://doi.org/10.3389/fnut.2022.1012087
https://doi.org/10.1371/journal.pone.0261353
https://doi.org/10.1371/journal.pone.0261353
https://doi.org/10.3390/nu13030716
https://doi.org/10.3390/nu13030716
https://doi.org/10.1002/art.41729
https://doi.org/10.1002/art.41729
https://doi.org/10.1016/j.exger.2024.112566
https://doi.org/10.1016/j.exger.2024.112566
https://doi.org/10.3390/app12062814
https://doi.org/10.3934/publichealth.2023049
https://doi.org/10.3390/nu15183934
https://doi.org/10.1080/08998280.2015.11929268
https://doi.org/10.1080/08998280.2015.11929268
https://doi.org/10.1001/jamadermatol.2015.2102
https://doi.org/10.1001/jamadermatol.2015.2102
https://doi.org/10.1093/femsmc/xtae027
https://doi.org/10.1093/femsmc/xtae027
https://doi.org/10.7860/JCDR/2012/4560.2539
https://doi.org/10.1155/2019/2180567
https://doi.org/10.3389/fmicb.2020.575455
https://doi.org/10.3389/fmicb.2020.575455
https://doi.org/10.1016/j.heliyon.2023.e23465
https://doi.org/10.1016/j.heliyon.2023.e23465
https://doi.org/10.2147/IDR.S403088
https://doi.org/10.3390/jof8080790
https://doi.org/10.3390/jof8080790

https://doi.org/10.1590/1806-9282.20241590

ORIGINAL ARTICLE

Independent risk factors for diversion colitis: a retrospective
case-control study

Di Wu't ®, Bin Wang?t ©®, Hao Yang®*

SUMMARY

OBJECTIVE: The aim of this study was to investigate independent risk factors for diversion colitis induced by the surgical interruption of fecal flow
in the non-functional colon.

METHODS: We performed aretrospective study with 163 patients who underwent low anterior resections and created prophylactic ileostomies for
rectal cancer between January 2014 and June 2023 at the Department of General Surgery, Air Force Medical University Tangdu Hospital. Colonoscopy
results of the non-functional region of the distal colon and clinical variables were collected, including age, sex, body mass index, pathological tumor
node metastasis staging, ileostomy method, diversion time, receiving radiotherapy or chemotherapy or not, suffering from preoperative inflammatory
bowel disease or postoperative anastomotic leakage or not. Diagnosis of diversion colitis based on the results of the patients’ colonoscopy results.
Univariate analysis and multivariate analysis of diversion colitis-related risk factors were performed subsequently.

RESULTS: The morbidity of diversion colitisis 53.4% (87/163) in our study. Multivariate analysis showed that risk factors for diversion colitis included
single-lumen prophylacticileostomy (63.2 vs. 30.3%, OR 4.481, 95%Cl 1.897-10.584, p<0.001), diversion time 290 days (79.3 vs. 40.8%, OR 4.4 74,
95%ClI 1.849-10.826, p<0.001), inflammatory bowel disease (17.2 vs. 3.9%, OR 7.491, 95%Cl 1.839-30.507, p=0.005), radiotherapy (58.6 vs.
42.1%, OR 0.515, 95%C1 0.196-1.352, p=0.178).

CONCLUSION: These findings suggest that single-lumen prophylactic ileostomy, diversion time, and inflammatory bowel disease are independent

risk factors for diversion colitis.
KEYWORDS: Colitis. Colorectal surgery. Rectal cancer. Risk factor.

INTRODUCTION

With the gradual promotion of total mesorectal excision, the
widespread performing of laparoscopic surgery, and stapler
technology in clinical practice, the sphincter-preserving rate
of patients with low rectal cancer has significantly improved"2.
However, the accompanying increased risk of anastomotic
leakage has become an important issue that endangers safety
and decreases patients’ quality of life*>. Prophylactic ileostomy
(PI) has become an important choice for surgeons to reduce
the risk of anastomotic leakage and reoperation rate after low
anterior resection®. However, while PI plays a protective role
in anastomotic leakage, its complications also need sufficient
attention, such as diverting colitis (DC)”®. DC is a non-spe-
cific inflammation of the non-functional region of the distal
colon induced by surgical interruption of fecal flow through
a stoma’. The pathogenesis of DC is still unclear. Endoscopic

findings include edema, mucosal hemorrhage, and so on, and
clinical symptoms include mucous discharge, tenesmus, bleed-
ing, abdominal pain, and so on’. The report points out that the
trigger for DC is the interruption of fecal flow’.

METHODS

A total of 766 consecutive patients had surgeries for rectal can-
cer at the Department of General Surgery, Air Force Medical
University Tangdu Hospital, between January 2014 and June
2023. This study has been approved by the Ethical Committee of
Air Force Medical University Tangdu Hospital (approval number:
21-KY-14-XW-23) and was conducted in accordance with the
Declaration of Helsinki after obtaining informed consent from
the patients or their family members. Rectal cancer was defined

as a tumor 15 cm or less from the anal verge measured with a

tAir Force Medical University, Tangdu Hospital, Department of General Surgery - Xi'an, China.
2The 964th Hospital of the Joint Logistics Support Force, Department of Endocrinology - Changchun, China.
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rigid colonoscopy. The surgical indications included clinical
T1-3 lesions based on pelvic computed tomography and mag-
netic resonance imaging. The eligible patients were performed
PI after LAR, with a pathological tumor node metastasis stag-
ing (pTNM) class 1-3. The initial exclusion criteria included
no ileostomy creation, no colonoscopy results, loss of follow-up,
death, and local recurrence. For patients, the stoma closure can
be performed 1-6 months after the PI. Before the stoma clo-
sure, they underwent endoscopy. A single endoscopist reviewed
the colonoscopy results and diagnosed whether patients had suf-
fered from DC or not based on the endoscopic findings such as
edema and mucosal hemorrhage. Other clinical variables were
collected, including age, sex, body mass index (BMI), pTNM,
ileostomy method, diversion time, receiving radiotherapy or
chemotherapy or not, suffering from preoperative inflamma-
tory bowel disease (IBD) or postoperative anastomotic leak-
age or not. Diversion time means the time interval between PI
and colonoscopy before stoma closure. PI is divided into the
“single-lumen PI” group and the “double-lumen PI” group.
Single-lumen PI: Cut off the ileum at a distance of 20 cm from
the ileocecal region, and pull the proximal end out of the abdom-
inal wall for ileostomy; Double-lumen PI: Take the ileum out
of the abdominal wall at a distance of 20 cm from the ileocecal
region for ileostomy without cutting off the ileum. Radiotherapy

and chemotherapy for rectal cancer refer to the latest guidelines®.
Statistical analysis

Kolmogorov-Smirnov tests were performed on all continuous

variables. If normally distributed, described by meantstandard

Table 1. Baseline characteristics of patients by diversion colitis.

deviation, an independent-samples t-test was used for between-
group analysis; for those not normally distributed, median
and interquartile range were used, and the Mann-Whitney U
test was used for between-group comparisons. The categori-
cal variables are represented by numbers (%), and compari-
sons between groups were made using the Pearson %? test or
Fisher’s exact test. The association between risk factors and DC
was assessed using the chi-square test (*) and unadjusted odds
ratio (OR), along with the p-value that was reported for uni-
variate analysis. Risk factors for DC were assessed using binary
logistic regression analysis (entry and exit criteria of p=0.05
and p=0.20, respectively), with the adjustment of the variables
including single-lumen PI, diversion time v90 days, IBD, and
radiotherapy. Subsequently, multivariable logistic regression
was utilized to obtain the adjusted OR and confidence inter-
vals (ClIs) for variable estimates. A two-sided p-value <0.05 was

used to declare statistical significance.

RESULTS

The final retrospective study included 163 patients. The patients
baseline characteristics are listed in Table 1. Among the enrolled
patients, 87 were in the DC group and 76 were in the non-DC
group. There was no statistical significance between the two
groups in terms of age (56.8%£12.9 vs. 57.0£12.8, p=0.903),
BMI (23.943.1 vs. 23.813.5, p=0.845), female (35.6 vs. 35.5%,
p=0.989), chemotherapy (77.0 vs. 76.3%, p=0.917), anasto-
motic leakage (4.6 vs. 3.9%, p=1.000), and pTNM staging
(19.5 vs. 18.4%, 39.1 vs. 39.5%, 41.4 vs. 42.1%, p=0.983).

Age (years) 56.9+12.8 56.8+12.9 57.0+12.8 0.903
Female, n (%) 58 (35.6%) 31(35.6%) 27 (35.5%) 0.989
BMI (kg/m?) 23.8£3.3 23.9£3.1 23.8£3.5 0.845
Single-lumen PI, n (%) 78 (47.9%) 55 (63.2%) 23 (30.3%) <0.001
Diversion time 290 days, n (%) 100 (61.3%) 69 (79.3%) 31 (40.8%) <0.001
IBD, n (%) 18 (11.0%) 15 (17.2%) 3(3.9%) 0.007
Radiotherapy, n (%) 83 (50.9%) 51 (58.6%) 32 (42.1%) 0.035
Chemotherapy, n (%) 125 (76.7%) 67 (77.0%) 58 (76.3%) 0.917
Anastomotic leakage, n (%) 7 (4.3%) 4(4.6%) 3(3.9%) 1.000
pTNM staging

| 31(19.0%) 17 (19.5%) 14 (18.4%)

Il 64 (39.3%) 34(39.1%) 30(39.5%) 0.983

11 68 (41.7%) 36 (41.4%) 32 (42.1%)

DC: diversion colitis; BMI: body mass index; IBD: inflammatory bowel disease; pTNM: pathological tumor node metastasis; Pl: prophylactic ileostomy.

Rev Assoc Med Bras. 2025;71(3):220241590

2



WuDetal.

Univariate analysis showed that DC has a higher morbidity
in patients with single-lumen PI (63.2 vs. 30.3%, OR 3.961,
95%CI 2.057-7.627, p<0.001), diversion time 290days (79.3
vs. 40.8%, OR=5.565, 95%CI 2.786—11.112, p<0.001), IBD
(17.2vs. 3.9%, OR 5.069, 95%CI 1.407—18.263, p=0.013),
and radiotherapy (58.6 vs. 42.1%, OR 1.948, 95%CI 1.044—
3.636, p=0.036) (Table 2).

The variables with p<0.20 in univariate analysis were
selected for multivariable analysis. Multivariate analysis showed
that risk factors for DC included single-lumen PI (63.2 vs.
30.3%, OR 4.481, 95%CI 1.897-10.584, p<0.001), diver-
sion time 290days, (79.3 vs. 40.8%, OR= 4.474, 95%CI
1.849—-10.826, p<0.001), IBD (17.2 vs. 3.9%, OR 7.491,
95%CI 1.839-30.507, p=0.005), and radiotherapy (58.6 vs.
42.1%, OR 0.515, 95%CI 0.196-1.352, p=0.178) (Figure 1).
Finally, single-lumen PI, diversion time, and IBD are inde-
pendent risk factors for DC.

Table 2. Univariate analysis of diversion colitis-related risk factors.

Single-lumen PI, n (%) 3.961 (2.057-7.627)
Diversion time =iv days, n (%) 5.565 (2.786-11.112)
IBD, n (%) 5.069 (1.407-18.263)
Radiotherapy, n (%) 1.948 (1.044-3.636)

Pl: prophylactic ileostomy; IBD: inflammatory bowel disease; OR: odds ratio;
Cl: confidence interval.

DISCUSSION

Stoma-induced DC can cause patients to experience a series of
symptoms such as abdominal pain, mucous discharge, bleed-
ing, tenesmus, and diarrhea after the stoma closure. A colo-
noscopy examination reveals edema, mucosal hemorrhage,
and so on in the non-functioning region of the distal colon’.
The occurrence and severity of DC reported in the literature
are time-dependent, gradually worsening with the increase of
diversion time. Literature has reported a morbidity of approx-
imately 70-100% for DC”'°. In our study, the morbidity was
53.4%, which may be related to the early stoma closure and the
conduction of double-lumen PI. Previous studies have shown
that DC can reduce patients’ quality of life'".

The pathogenesis of DC may be as follows: prolonged fecal
flow diversion leads to a decrease in anaerobic bacterial con-
centration and an increase in nitrate-reducing bacteria in the
non-functional colon, resulting in a toxic level of nitric oxide
produced by its metabolism. The toxic level of nitric oxide leads
to DC'>"3, These situations can be improved through microbi-
ota transplantation.*'> Some scholars also believe that ischemia
is the cause of DC'S, based on the reduction of short-chain
fatty acids (SCFAs), which are produced by normal intestinal
bacteria. SCFAs have the effect of relaxing vascular smooth
muscle, and insufficient SCFAs may cause vasoconstriction
of the pelvic artery, leading to insufficient blood supply to the
colon. After local treatment with SCFAs for some time, some

DC patients can improve their clinical symptoms"’. At present,

OR (95% CI) p-value

IBD

No 1 (Reference)

Yes 7.491 (1.839 - 30.507) = 1 0.005
Radiotherapy

No 1 (Reference)

Yes 0.515(0.196 - 1.352)  myi 0.178
Diversion Time

290 days 4.474 (1.849 - 10.826)

< 90 days 1 (Reference) — <0.001
Prophylactic lleostomy

Single-Lumen  4.481 (1.897 - 10.584)

Double-Lumen 1 (Reference) e — <0.001

0 1 10 20 30
DC

Figure 1. Multivariate analysis of diversion colitis-related risk factors.
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there is no consensus on the exact pathogenesis of DC; however,
there is a basic consensus that prolonged fecal flow diversion is
a risk factor for DC. Traditionally, it is believed that the stoma
closure should be performed 8—12 weeks after an ostomy; how-
ever, it is usual that this period extends beyond 12 months'. If
the examination results show complete healing of the anasto-
mosis, no local recurrence, no anastomotic stenosis, no anas-
tomotic leakage, and no other complications, then the stoma
closure should be performed immediately'®". Some scholars
also believe that early stoma closure can reduce the morbid-
ity of stoma-related complications and patients’ discomfort®.
O’Sullivan et al. reported that stoma closure was feasible <14
days after the ostomy, but the morbidity of reoperations and
postoperative ileus was higher?!. Other studies have also found
that there is no significant difference between early and late
stoma closure in the mortality of complications'®. The report
by Nelson et al. suggested that early stoma closure did not
only increase the risk of postoperative complications but also
reduced the cost of ostomy care and improved patients’ quality
of life*2. In short, the results of reports on whether to choose
early or late stoma closure are contradictory.

The purpose of ostomy is to divert the fecal flow out of the
body through the artificially established stoma, to reduce the ten-
sion of the anastomotic region in the Phase I operation, and to
reduce the morbidity of anastomotic leakage and the reoperation
rate"®. Szczepkowski et al. reported that the morbidity of DC was
not related to the ostomy method®. However, they only com-
pared single-lumen PI to single-lumen colostomy, and the con-
clusion that DC is not related to the ostomy method is not accu-
rate. Single-lumen PI completely interrupts intestinal continuity,
thereby achieving the goal of fecal flow diversion. A double-lumen
PI may not completely interrupt fecal flow, resulting in a small
amount of fecal flow nourishing a portion of the distal intestine.
Maybe for this reason, our study indicates that the morbidity of
DC after double-lumen P1 is lower than that of single-lumen PI.

IBD mainly includes ulcerative colitis and Crohn’s disease.
The morbidity of DC in patients without a preoperative diag-
nosis of IBD is 70—-74%, while the morbidity in patients with a
preoperative diagnosis of IBD is 91%/. Korelitz et al. reported
that the morbidity of DC in patients who were also diagnosed
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The effect of sexually transmitted disease education
via instagram on the knowledge and attitudes
of university students: a pilot study
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SUMMARY

OBJECTIVE: The aim of this study was to investigate the effects of sexually transmitted disease education provided via Instagram on university
students’ knowledge and attitudes about sexually transmitted diseases.

METHODS: This pretest-posttest control group experimental study was conducted on 69 participants (Instagram group: 30, control group: 39).
Participants in the Instagram group followed the @sexualinfectmarmara Instagram account prepared by the researchers. Five modules about
sexually transmitted diseases prepared by the researchers were shared on this account.

RESULTS: When the pre-training STD scores of the Instagram and control groups were compared with the analysis of covariance (ANCOVA) analysis,
it was found that the scores of the Instagram group were statistically significantly higher than those of the control group. No significant difference
was found between the sexually transmitted disease scores. After the training, the participants in the Instagram group responded significantly
more with disagreement to the statement “sexually transmitted disease patients are easily recognized in society.”

CONCLUSION: Instagram can be a new and alternative educational tool for increasing the sexually transmitted disease knowledge and attitude

levels of university students.
KEYWORDS: Social media. Training. STDs.

INTRODUCTION

Sexually transmitted diseases (STDs) are increasing globally and
are a problem that particularly affects young adults’. Due to
social and biological factors and engaging in risky sexual behav-
iors due to peer and social media influences, young adults are at
a high risk of acquiring STDs. In this regard, the most important
problem is that young people do not have sufficient knowledge
about STDs?. With the development of technology, websites,
mobile applications, and social media tools are used to provide
information about STDs. It has been reported that these meth-
ods can be effective in reducing STDs**. A large proportion of
young people are Internet and social media users, which pro-
vides an important opportunity for them to learn about STDs’.

Today, various technological tools such as websites and
mobile applications are used to provide STD education to
young people. However, there are no studies on STD educa-

tion via Instagram. Instagram has 1 billion users worldwide and

is a popular social media platform where photos and videos
are shared. It has been stated in the literature that Instagram
is used as a low-cost and effective tool for providing education
on various diseases®”’.

This study was conducted to evaluate the effect of education
provided via Instagram on the knowledge and attitude levels of
university students about some of the common STDs, namely
chlamydia, human papillomavirus (HPV), human immuno-
deficiency virus (HIV), and syphilis.

RESEARCH HYPOTHESES

H1: After the training, the Instagram group will have higher

STD Knowledge Test (STDKT) scores than the control group.
H2: After the training, the Instagram group will have higher

STD (chlamydia, HPV, HIV, and syphilis)-Specific Knowledge

Test (STDSKT) scores than the control group.
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Impact of instagram-based sexually transmitted disease education on university students

METHODS

Study design and setting

The present study is an experimental study conducted with
a pretest-posttest control group. The study was conducted at
the Faculty of Health Sciences, Marmara University, between
January 2022 and February 2023.

Participants

The study included students between the ages of 18 and 25 years,
studying in the Physiotherapy and Rehabilitation, Health
Management, and Nutrition-Dietetics departments, who were
in their second year, used Instagram, had not received training
on STDs, had not been diagnosed with STDs, and agreed to
participate in the study. Students studying in the Physiotherapy
and Rehabilitation (n=8) and Nutrition-Dietetics departments
formed the Instagram group (n=22), and students studying in
the Health Management department (n=39) formed the con-
trol group. The allocation of students to the two groups based
on departments was decided by drawing lots.

Sample size calculation

The sample size was calculated using OpenEpi, version 3.
With a confidence interval of 95% and a power of 80%, the
Instagram group post-education STDKT score was found to
be 28.50%2.01 and the control group post-education STDKT
score was found to be 26+4.1. Based on the calculation made, it
was decided that at least 27 people should be included in each
group. Considering that there may be a loss of cases in each
group, 90 participants (Instagram group: 45, control group:
45) were included in the study. Twenty-one participants with-
drew from the study/were excluded from the study. Finally, the
study was conducted on 69 participants (Instagram group: 30,

control group: 39).

Data collection tools and data acquisition

Data were obtained using the Demographic Information
Form (DIF), sexually transmitted disease Knowledge Test
(STDKT), sexually transmitted disease Specific Knowledge
Test (STDSKT), and STD Attitude Survey (STDAS), before
and after the training.

e DIF: This form consists of a total of seven questions
that evaluate the sociodemographic characteristics of the
participants (age, gender, education level of mother and
father, source from where they get information about
health problems, etc.).

e STDKT: This test aims to evaluate the general knowl-
edge level of individuals about STDs®. In our study, this

2

knowledge test was employed with a total of 20 ques-
tions (items that were not compatible with the educa-
tional content were removed), and each correct answer
was awarded 5 points. A maximum score of 5-100 can
be rated for the knowledge level of individuals about
STD:s.. The Kuder—Richardson (KR)-21 reliability coef-
ficient, which was reported as 0.82 in the study of Siyez
and Siyez®, was found to be 0.80 in our study.

e STDSKT: This test includes 10 questions on chla-
mydia, HPV, HIV, and syphilis. The purpose of the
test is to measure the level of knowledge about the
agents, symptoms, findings, treatment methods, and
possible situations that may occur if these diseases are
not treated’. Each correct answer is worth 10 points.
According to the difficulty index evaluation of the test,
four questions were classified as easy (40%), two ques-
tions as medium (20%), and four questions as difficult
(30%). As a result of the discrimination index of the
test, six items were found to be excellent, two items
were acceptable, and two items were found to be weak.
The KR-20 reliability coefficient of the test was deter-
mined as 0.60 in our study.

e STDAS: This three-question survey, prepared in line
with the relevant literature, aims to measure the basic

attitudes of the participants about STDs'*!.

Sexually transmitted disease education program
Five modules about STDs prepared by the researchers were
used in the education program, of which the general informa-
tion module about STDs includes general information about
the frequency of STDs and their types, signs and symptoms,
treatment options, complications, and protection methods.
The other four modules provide information about the caus-
ative agents, transmission routes, diagnostic tests, treatment
modalities, and protection methods of HPV, syphilis, HIV/
AIDS, and chlamydia diseases. The information in the mod-
ules was prepared in the form of descriptive posts and ani-
mation shows (a total of 28 contents) and was shared on an
Instagram account called @sexualinfectmarmara (https://www.
instagram.com/ sexualinfectmarmara?utm_source=qr&igsh=YX-

JwODVyNTUlcmln).

Data collection

The researchers invited second-year students for participation
from the departments where they would conduct the study by
explaining the purpose of the study. Students who were willing
to participate were asked to sign an informed consent form,
and their contact information was obtained.
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Instagram group Ethical aspects of the research

A pre-test data collection link, which was transferred to Ethics committee approval was obtained from the Non-
Google Drive, was sent to the participants via WhatsApp. Interventional Clinical Research Ethics Committee, Faculty of
Participants who filled out the pre-test forms were asked to Health Sciences, Marmara University (date: 30.12.2021/pro-
follow the @sexualinfectmarmara Instagram account. After a tocol no. 124). Permission for the use of STDKT was received
sufficient number of participants were attained, the STD train- from Siyez via e-mail.

ing modules were shared on Instagram every day for 4 weeks.
Two weeks after the final content was shared, a post-test data

collection link was sent to the participants via WhatsApp. RESULTS

Data on the characteristics of the participants in the study are
Analysis of data presented in Table 1. There was no statistically significant dif-
Categorical data were analyzed using the % test and Bonferroni ference between the groups in terms of age, gender, and mater-
correction test. The Kolmogorov-Smirnov test was used to nal education level (p>0.05) (Table 1). It was determined that
check the data for normal distribution. Parametric data were 90.00% (n=27) of the participants in the Instagram group had
evaluated using the independent samples t-test and paired used social media/Internet to obtain information about STDs
sample t-test. The analysis of covariance (ANCOVA) test was in the past, and there was a statistically significant difference
applied, assuming the pre-education scores as covariates and between the groups (p<0.05).
the post-education scores as dependent variables. It was eval- It was found that both the pre-training STDKT scores
uated at a p<0.05 significance level. (p<0.05 and p<0.001, respectively) and the post-training

Table 1. Comparison of the distribution of characteristics of participants in the groups.

Instagram group (n=30) Control group (n=39)

Characteristics

X+SD X+SD
I N A
Gender
Female 25 83.3 29 744
Male 5 167 10 25.6 080 0%
Mother’s education level
Primary school 12 40.00 5 12.80
Secondary school 7 23.30 12 30.80
High school 10 33.30 17 43.60 763 0054
University 1 3.30 5 12.80
Father’s education level
Primary school 8 26.70 1 2.60
Secondary school 8 26.70 6 15.40
High school 8 26.70 18 46.20 11.80 0.008*
University 6 20.00 14 35.90
Total 30 100.00 39 100.00
From where they have learned about STDs in the past™*
Social media—internet 27 90.00 22 56.40 9.29 0.002*
Friends—peers 14 46.70 26 66.70 2.78 0.09
Family 5 16.70 17 43.60 5.65 0.01*

*p<0.05. **Row percentage is used. STD: sexually transmitted disease. Statistically significant values are denoted in bold. X+SD: represents
meantstandard deviation.
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STDSKT scores (p<0.001 and p<0.001, respectively) of the
participants in the Instagram and control groups were statisti-

cally significantly different (Table 2).

It was also found that the post-training STDKT score

of the Instagram group increased statistically significantly

compared to the pre-training level (p<0.001), while the

pre-training STDSKT scores did not change after the train-
ing (p=0.05) (Table 2).

post-training STDSKT scores of the Instagram and control
groups were compared with the ANCOVA test, it was determined
that the scores of both groups were similar (p>0.05) (Table 2).

While the responses to the statement “patients with STDs
are easily recognized in society” were similar between the groups
before the training, it was found that there was a statistically sig-
nificant difference between the groups after the training, and this
difference was due to those who disagreed (p<0.05) (Table 3).

When the post-training STDKT scores of the Instagram
and control groups were compared with the ANCOVA analy-
DISCUSSION

This study was conducted to evaluate the effect of education

sis, assuming the pre-training scores as covariates, it was found
that the scores of the Instagram group increased statistically sig-

nificantly compared to the control group (p<0.001). When the provided via Instagram on the knowledge and attitude levels of

Table 2. Comparison of the scores of the participants in the groups from the sexually transmitted disease Knowledge Test and the sexually
transmitted disease-specific Knowledge Test.

knowledge

tests

STOKT Instagram group (n=30) | 56.16+£25.14 2.65: 68.83+19.50 6.08: | ~277,001" | 25.63 | 028 | 0.00"
Controlgroup (n=39) | 42.23+15.84 | 001" 426941617 000" | _0.19:0.84
Instagram group (n=30) | 46.66+16.88 6.21; 4.47: -1.96;0.05

STDSKT Con el zraupi=as) 251941189 | 0.00%* 52.66£23.6230.00+16.54 000" | -1.65-0.10 1.97 | 0029 | 1.65

p': Comparison of pre-training knowledge test scores between groups (independent samples t-test). p?: Comparison of post-training knowledge test scores
between groups (independent samples t-test). p*: Comparison of pre-training and post-training knowledge test scores within the group (paired sample t-test).
p* ANCOVA. "p<0.05; **p<0.001. STDKT: sexually transmitted disease Knowledge Test; STDSKT: sexually transmitted disease Specific Knowledge Test.

Table 3. Comparison of the distribution of responses to sexually transmitted diseases given by participants in the groups before and after the training.

Before training After training

Control group
(n=39)

Experimental group
(n=30)

Experimental group

Expressions (n=30)

Control group
(n=39)

Teenagers are more vulnerable to STDs

Agree 23 76.7 31 79.5 24 80 29 744
Disagree = = = = 0.77 0.5 6 20 7 17.9 241 | 029
Undecided 7 233 8 20.5 = = 3 77

Patients with STDs are easily recognized in society
Agree 9 30 18 46.2 7 23.30 16 41.00
Disagree 13 433 9 23.1 341 | 0.18 12 40.00 4 10.30 | 8.62 | 0.01*
Undecided 8 26.7 12 30.8 11 36.70 19 48.70

Protecting against STDs is difficult and costly
Agree 11 36.7 21 538 11 36.7 22 564
Disagree 13 433 7 17.9 531 | 007 10 333 10 25.6 279 | 024
Undecided 6 20 11 28.2 9 30 7 17.9

Total 30 100 39 100 30 100 39 100

Chi-square test; Bonferroni correction test. *p<0.05. STD: sexually transmitted disease.
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university students about some common STDs. The findings
show that hypothesis H1 is supported. It was determined that
the STD scores of the Instagram group increased significantly
after the education compared to the control group. This situa-
tion emphasizes the potential of social media-based education
to increase the general knowledge level of the participants. It is
thought that platforms such as Instagram can be an effective
educational tool, especially for young people and individuals
with high digital media usage'’.

However, the results of hypothesis H2 did not occur as
expected. No statistically significant difference was found between
the STDSKT scores of the Instagram and control groups after
the training (p>0.05). This result shows that the potential of
education provided through social media to increase knowl-
edge on certain topics may be limited. It supports the idea that
topics requiring special knowledge such as chlamydia, HPV,
HIV, and syphilis should be addressed with a more in-depth
and interactive training method. It is understood that social
media training can be effective on basic information, but more
comprehensive methods should be adopted for special infor-
mation'?. A similar 2022 study assessed the knowledge of stu-
dents in public high schools in poor communities about HPV
and STDs, their attitudes toward these diseases, and their atti-
tudes toward the prevention of these diseases and concluded
that adolescents had very limited knowledge about HPV and
cervical cancer®.

The significant difference in the responses to the state-
ment “STD patients are easily recognized in society” after
the training reveals the potential of social media training
to change the social perceptions of the participants. It was
observed that the participants had a more critical perspec-
tive after the training. This indicates the potential of train-
ing conducted via social media to provide participants with
a thought-provoking perspective on issues, such as stigmati-
zation and social perception.
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Limitations of the study

The study findings cannot be generalized to all university stu-
dents. Since there are no STDSKT and STDAS that have been
examined for validity and reliability in our country, forms pre-
pared by the researchers were used. Another limitation is the
use of objectively analyzed quantitative questionnaires, which
relied on the self-report of students on their knowledge about
the subjects without any confirmation. As a result, the knowl-
edge assessed is subjective or perceived. Moreover, these ques-
tionnaires do not provide an opportunity to explore socioeco-
nomic factors such as religious beliefs or to assess the prevalence
of sexually transmitted infections/HPV and vaccination status.

Therefore, further studies are required.

CONCLUSION AND
RECOMMENDATIONS

This study highlights the role of social media and the Internet in
education and shows that platforms such as Instagram can be an
important tool for acquiring knowledge. However, it should be
noted that traditional education methods are also effective for gain-
ing more in-depth knowledge on certain topics. Future research
should examine the long-term effects of social media-based edu-
cation programs and how they affect participants’ social percep-
tions in more detail. It is also thought that the content and pre-
sentation of social media education should be carefully designed
to maximize their potential to increase participants’ knowledge.
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The effect of eight different gene polymorphisms on osteopenia
and osteoporosis in the Turkish population

Naim Uzun™ ®, Ahmet Kiziltunc2 ®, Adem Keskin34

SUMMARY

OBJECTIVE: Bone mineral density is affected by many gene regions. Osteoporosis is a disease that occurs due to decreased bone mineral density
and has a polygenetic multifactorial pathogenesis. The aim of this study was to examine the effect of gene variants in eight gene regions related to
bone mineral density in patients diagnosed with osteopenia or osteoporosis.

METHODS: A total of 60 patients diagnosed with osteoporosis, 50 patients diagnosed with osteopenia, and 40 healthy volunteers (control group)
were included in the study. Collagen type | alpha 1 1997G/T, estrogen receptor o Pvull, estrogen receptor o Xbal, vitamin D receptor Bsml, lactase
gene, osteoprotegerin G209A, osteoprotegerin T245G, and interleukin-6 G174C gene variants were analyzed.

RESULTS: No important difference was found in the distribution of collagen type | alpha 1 1997G/T, estrogen receptor o. Pvull, estrogen receptor o
Xbal, vitamin D receptor Bsml, lactase gene T13910C, osteoprotegerin T245G, and interleukin-6 G174C gene variants between groups. A significant
difference was detected between the distribution of osteoprotegerin G209A gene variants in the patient groups and the distribution of osteoprotegerin
G209A gene variants in the control group. On the other hand, no important difference was detected in the distribution of osteoprotegerin G209A
gene variants between patient groups.

CONCLUSION: The osteoprotegerin G209A gene variant may be associated with the risk of osteopenia and osteoporosis in the Turkish population.
Other gene variants analyzed that affect bone mineral density were not associated with the risk of osteopenia and osteoporosis.

KEYWORDS: Gene polymorphism. Osteoprotegerin. Osteoporosis. Vitamin D receptor. Osteopenia.

INTRODUCTION and hence inadequately treated*. Therefore, it is very import-
Osteoporosis, characterized by skeletal fragility associated with ant to identify people at a high risk of osteoporotic fractures
reduced bone mass, is a well-identified and expanding public in a timely manner. Accordingly, screening for polygenic risk
health issue. According to a report by a foundation based on scores and similar risk factors is one of the developments in
osteoporosis disease, it is estimated that there are 10.2 mil- case finding’.

lion people with osteoporosis in America and an additional Collagen type I alpha 1 (COL1ALI) is one of the two genes
43.4 million people have low bone mass. It is also predicted encoding collagen type I. Collagen type I, the most plentiful
that the number of individuals with low bone mass or osteopo- protein in people, also contributes 90% of the entire organic
rosis will exceed 71 million by 2030. Osteoporosis, in which portion of the matrix of bones®. Estrogen receptor o (ESR1)
fractures cause significant morbidity and mortality, occurs most stimulates the gene transcription of sialoprotein, an acidic gly-
frequently in postmenopausal women, but cases of osteoporo- coprotein specific to bone mineralized tissues that is expressed
sis also occur in premenopausal women and men. While the in the early stages of bone tissue development’. Vitamin D
treatment of cases of osteoporosis often focuses on the under- receptor (VDR) gene variants are known as the main risk fac-
lying condition, a variety of secondary causes, from endocrine tor for low bone mineral density®.

diseases to genetic conditions, are often neglected. Osteoprotegerin (OPG) is a soluble nuclear factor-kappa

Many genes affect bone mineral density, a polygenetic skel- B ligand (RANKL) decoy receptor produced predominantly
etal trait®. Osteoporosis, which occurs due to decreased bone by osteoblasts. It prevents osteoclastic bone resorption and
mineral density, has a polygenetic and multifactorial pathogen- osteoclast formation by inhibiting the RANKL-RANKL recep-

esis, and therefore it cannot be adequately diagnosed clinically tor interaction. The mass loss of bone tissues depends on the
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Gene polymorphisms on osteoporosis and osteopenia

RANK-RANKL-OPG system, which is the main regulatory
system of the survival, activation, and induction of osteoclast
differentiation’. Lactase gene (LCT) variants may affect calcium
intake and therefore bone health'. Interleukin 6 (IL-6) promotes
osteoclast formation and bone resorption. Polymorphisms in
the IL-6 promoter region have been associated with plasma
IL-6 levels. Furthermore, variation at the IL-6 locus may con-
tribute to genetic susceptibility to bone fragility."".

Many genetic factors affect bone mineral density in differ-
ent ways. This study was planned to investigate the relationship
between variants observed in eight different gene regions and
the pathogenesis of osteoporosis and osteopenia.

METHODS

Study design

Ethics committee approval for this study was received from
the Non-Interventional Clinical Research Ethics Committee,
Faculty of Medicine, Ataturk University (Ethics Committee
approval number: 26.04.07/01/07). Sixty patients diagnosed
with osteoporosis and fifty patients diagnosed with osteope-
nia at the Department of Physical Therapy and Rehabilitation,
Faculty of Medicine Research Hospital, Ataturk University,
were included in the study. In addition, 40 healthy volunteers
with normal bone mineral density were included in the study.
Approximately 10 mL of blood sample was taken from the
participants’ left brachial vein.

Biochemical processes

DNAs were isolated from the whole blood samples taken from
all participants in the Molecular Analysis Laboratory of the
Department of Medical Biochemistry, Faculty of Medicine,
Atatiirk University. The isolated DNAs were amplified by the
polymerase chain reaction multiplex method using specific prim-
ers. Microchip hybridization using oligonucleotide probes was
applied to amplicons. COL1A1 1997G/T, ESR1 Pvull, ESR1
Xbal, VDR Bsml, LCT T13910C, IL-6 G174C, OPG G209A,
and OPG T245G gene regions were analyzed for variants.

Statistical analysis

The Statistical Package for the Social Sciences for Windows 22.0
(IBM, NY, USA) program was used in the statistical analysis of
evaluating the data in the study. Categorical data were expressed
as percentage and frequency. Continuous data were expressed
as meantstandard deviation. In group comparisons, the chi-
square test was used for categorical data and the independent
samples t-test was used for continuous data.

2

RESULTS

The mean age of the osteoporosis patient group included in the
study was 60.12+9.74 years, the mean age of the osteopenia
patient group was 51.98+11.63 years, and the mean age of the
control group was 43.50£12.09 years. Notably 93.33% (n=56)
of the osteoporosis patient group, 90.00% (n=45) of the osteo-
penia patient group, and 77.50% (n=31) of the control group
were women. There was a statistically significant difference in
mean ages between the groups (p<0.001). Additionally, the
ratio of female individuals in the osteoporosis patient group
was higher than the ratio of female individuals in the control
group (p=0.021). The genotype distribution of the groups is
presented in Table 1.

No significant difference was found between the groups
in terms of the genotype distributions of COL1A1 1997G/T,
ESR1 Pvull, ESR1 Xbal, VDR Bsml, LCT T13910C, OPG
T245G, and IL-6 G174C. In terms of the OPG G209A geno-
type distribution, no individual with an AA genotype was found
in all three groups. Additionally, a significant difference was
detected between the OPG G209A genotype distribution of
both osteoporosis and osteopenia patient groups and the OPG
G209A genotype distribution of the control group (Table 1).

DISCUSSION

Osteoporosis, which occurs as a result of decreased bone
mineral density and bone microarchitecture deterioration,
is a chronic skeletal disease common all over the world.
The most common form is the form that occurs due to aging
and causes serious mortality and morbidity. Rare forms are
monogenic; they usually begin in childhood or young adult-
hood. The most common of these monogenic forms is related
to mutations in COL1A2 and COL1A1, two genes encoding
type I collagen'?. A systematic review on osteoporosis in post-
menopausal women reported no significant relation between
the COL1ALI gene variant and osteoporosis risk in Asian or
Caucasian women'®. Another systematic review based on the
clinical studies of osteoporosis reported that women with the
COL1A1 1997G/T GG genotype had higher hip bone min-
eral density than women with the GT genotype, but COL1A1
gene variants alone are unlikely to play a role in the associa-
tion with osteoporosis and fractures'.

In this study conducted on the Turkish adult population,
no difference was found in the distribution of the COL1A1
1997G/T gene variant between osteoporosis and osteopenia
patients and healthy individuals.

The association between ESR1 gene variants and postmeno-
pausal osteoporosis has been widely studied, but findings are
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Table 1. The genotype distribution of the groups.

Control group (3) —

n=40, n (%)

Osteopenia patient group (2)
n=50, n (%)

Osteoporosis patient group (1)

Genotype

n=60, n (%)

Collagen type | alpha 1 (COL1A1) 1997G/T

GG 40 (66.67) 30 (60.00) 25(62.50)
GT 14 (23.33) 13(26.00) 9(22.50) >0.05 >0.05 >0.05
T 6(10.00) 7 (14.00) 6(15.00)

Estrogen receptor o (ESR1) Pvull
T 12 (20.00) 16 (32.00) 13(32.50)
TC 31(51.67) 20 (40.00) 19 (47.50) >0.05 >0.05 >0.05
cC 17 (28.33) 14 (28.00) 8(20.00)

Estrogen receptor o (ESR1) Xbal
AA 22 (36.67) 23 (46.00) 22 (55.00)
AG 25 (41.67) 17 (34.00) 11(27.50) >0.05 >0.05 >0.05
GG 13(21.67) 10 (20.00) 7(17.50)

Vitamin D receptor (VDR) Bsml
BB 9(15.00) 8(16.00) 4(10.00)
Bb 29 (48.33) 25 (50.00) 24 (60.00) >0.05 >0.05 >0.05
Bb 22 (36.67) 17 (34.00) 12 (30.00)

Lactase gene (LCT)
1T 1(01.67) 2 (04.00) 0(00.00)
TC 2(03.33) 0(00.00) 1(02.50) >0.05 >0.05 >0.05
cC 57 (95.00) 48 (96.00) 39 (97.50)

Osteoprotegerin (OPG) G209A
GG 54 (20.00) 45 (90.00) 40 (100.00)
GA 6(10.00) 5(10.00) 0(00.00) >0.05 | 0.042* | 0.048*
AA 0(00.00) 0(00.00) 0(00.00)

Osteoprotegerin (OPG) T245G
TT 54 (90.00) 46 (92.00) 39 (97.50)
TG 6(10.00) 4(08.00) 1(02,50) >0.05 >0.05 >0.05
GG 0(00.00) 0(00.00) 0(00.00)

Interleukin-6 (IL-6) G174C
GG 33(55.00) 26 (52.00) 20 (50.00)
GC 21(35.00) 22 (44.00) 19 (47.50) >0.05 >0.05 >0.05
CC 6 (10.00) 2 (04.00) 1(02.50)

COL1A1: collagentype | alpha 1; ESR1: estrogen receptor a; VDR: vitamin D receptor; LCT: lactase gene; OPG: osteoprotegerin; IL-6: interleukin-6. *Statistically
significant values (p<0.05) are denoted in bold.

conflicting. In a study examining the relationship between ESR1
gene variants and postmenopausal osteoporosis in the Chinese
population, it was reported that only the ESR1 rs9340799
(Xbal) variant was related to postmenopausal osteoporosis®.
On the other side, a systematic review on 36 observational stud-

ies involving five ESR-related gene variants, including 18,487

controls and 12,507 cases, stated that there was no relation
between ESR1 gene variants and osteoporosis risk'e.

In this study, where two gene regions of the ESR1 gene
were examined, no difference was determined in the distribu-
tion of ESR1 gene variants between osteoporosis and osteope-
nia patients and healthy individuals.
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A recent systematic review indicates that VDR Bsml and
Tagl gene variants may affect the risk of osteoporosis in Asians
and Caucasians'. In another systematic review on VDR gene
variants, it was stated that the VDR FokI variant in women and
Indians and the VDR Bsml variant in West Asians may affect
the risk of osteoporosis'®. A study conducted on White British
men associated the VDR Taql variant with an increased risk
of osteoporosis, but not the VDR Bsml and Apal variants®.

In this study, which included both male and female Turkish
participants, no difference was found in the distribution of the
VDR BSM gene variant between osteoporotic and osteopenic
patients and healthy individuals.

Intravenous administration of adipose tissue-derived stem
cells reduces bone loss in mice with osteoporosis. OPG, a nat-
ural inhibitor of RANKL receptor activator, is rich in adipose
tissue-derived stem cells. Therefore, OPG inhibits osteoclast
differentiation and reduces gene expression related to bone
resorption®. In a systematic review, conducted on 14 studies
including 2280 healthy controls and 2383 osteoporotic patients,
it was reported that the G allele of the OPG A163G variant
may increase the risk of osteoporosis in Caucasians, while the
C allele of the OPG G1181C variant may reduce the risk of
osteoporosis in Asians. Both these effects have been reported to
be observed in postmenopausal women?'. A study on Croatian
postmenopausal women reported that the OPG A163G vari-
ant may have an impact on higher bone loss*.
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Evaluation of cinitapride’s efficacy and safety in treating functional
dyspepsia with overlapping symptoms: a real-world study in
Chinese healthcare settings

Bing Yan'?t ©, Shimin Wang?' ©, Jian Chen?® @, Xiaolin Zhong* ©, Bangmao Wang® ©,
Yumei Wu® ©, Ji Wu” @, Nina Zhang? ©, Jing Sun?* ©®, Duowu Zou?*

SUMMARY

OBJECTIVE: Cinitapride, a gastrointestinal prokinetic, is commonly used for treating functional dyspepsia. However, large-scale, real-world data on
its efficacy, especially in patients with overlapping symptoms, are limited. The aim of this study was to evaluate the clinical effectiveness and safety of
cinitapride in Chinese patients with functional dyspepsia, including those with overlapping symptoms, in a real-world setting.

METHODS: In this single-arm, prospective, multicentric study, 1,012 Chinese outpatients with functional dyspepsia and functional dyspepsia
overlapping with gastroesophageal reflux disease, irritable bowel syndrome, and/or functional constipation were treated with cinitapride (1 mgt.i.d.)
from May 2019 to March 2021. Symptom improvement was assessed at weeks 2 and 4, with adverse events recorded.

RESULTS: At weeks 2 and 4, the overall symptom improvement rate was 62.4 and 90.9%, respectively. Subgroup improvement rates were as follows:
functional dyspepsia-gastroesophageal reflux disease, 86.8%; functional dyspepsia-irritable bowel syndrome, 96.2%; functional dyspepsia-functional
constipation, 91.7%; and functional dyspepsia-gastroesophageal reflux disease-irritable bowel syndrome, 67.6%. functional dyspepsia patients
showed statistically significantly higher improvement than those with overlapping symptoms at weeks 2 (p=0.018) and 4 (p=0.009). The dyspepsia
symptom score decreased by 51.0% at week 2 and 74.4% at week 4 (p<0.001). The most common adverse event was asymptomatic electrocardiogram
abnormalities (n=8).

CONCLUSION: Cinitapride is effective and well-tolerated in treating functional dyspepsia and functional dyspepsia-overlapping gastroesophageal
reflux disease, irritable bowel syndrome, and functional constipation in Chinese patients.

KEYWORDS: Real-world. Cinitapride. Effectiveness. Safety. Dyspepsia. Comorbidity.

INTRODUCTION disorders, including gastroesophageal reflux disease (GERD),

Functional dyspepsia (FD), a common gastrointestinal disor-
der affecting around 20% of the population, is characterized
by recurrent epigastric pain, postprandial fullness, and early
satiety. Approximately 80% of patients with FD show no
structural or biochemical abnormalities. The pathogenesis of
FD is thought to involve disordered brain—gut signaling, lead-
ing to issues, such as disturbed gastroduodenal motility, vis-
ceral hypersensitivity, and altered gut microbiota and immune

responses'. FD frequently overlaps with other gastrointestinal

irritable bowel syndrome (IBS), and/or functional constipa-
tion (FC). Studies report a 7.41% GERD-FD overlap, with
41.15% of GERD patients experiencing FD symptoms, and
a 64% FD-IBS overlap in functional gastrointestinal disorder
(FGID) patients®®. Overlapping FD generally results in more
severe symptoms, higher depression rates, impaired quality of
life, and a greater economic and societal burden.

Prokinetics are a key component of FD pharmacotherapy and

are recommended for symptom control in clinical guidelines®.
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Cinitapride in functional dyspepsia: real-world Chinese study

Traditional effective gastrointestinal tract promotility agents
such as domperidone and cisapride were restricted for usage
or withdrawn due to life-threatening cardiac arrhythmias.
Considering the prevalence of FD and FD with overlapping
symptoms worldwide, novel alternative gastrointestinal proki-
netic drugs with good safety and efficacy are urgently needed.

Cinitapride, a benzamide-derived molecule, which exhib-
its agonistic activity at 5-hydroxytryptaminel (HT1) and
5-hydroxytryptamine4 (5HT4) receptors and antagonistic
activity at SHT2 and D2 dopaminergic receptors’, has been
widely used in mild-to-moderate FD and GERD®®. It has been
proved that it is also effective for IBS and FC symptoms”'°.
Cinitapride is of great benefit in accelerating gastrointestinal
motility among preclinical studies and phase I1I and phase IV
clinical trials''"1%. Nevertheless, there is a lack of real-world data
evaluating its effect on FD-overlapping symptoms.

Therefore, we investigated the clinical effectiveness and tol-
erability of cinitapride in Chinese patients with FD alone and
FD with overlapping symptoms in a real-world setting, thus
providing evidence for the treatment.

METHODS

Patients

From May 2019 to March 2021, 1,012 consecutive gastroen-
terology outpatients with FD were recruited across 12 sites in
China. All patients met Rome IV diagnostic criteria, having
experienced postprandial fullness, early satiety, or mid-upper
abdominal discomfort for at least 6 months. Exclusion crite-
ria included structural gastrointestinal diseases, mental impair-
ments, allergies to cinitapride, or conditions likely to result in
a follow-up loss.

Written informed consent was obtained from all patients
prior to study participation. This study adhered to Good Clinical
Practice (GCP) guidelines and the Declaration of Helsinki.
Ethical approval was obtained from the Ruijin Hospital’s Ethics
Committee and all engaged centers. The study was registered

with ChiCTR (www.chictr.org.cn, ChiCTR2000030949).

Study design

This was a multicentric, prospective, observational study con-
ducted in a real-world setting. A face-to-face questionnaire sur-
vey at baseline was conducted for eligible patients. The ques-
tionnaire was designed based on Rome IV criteria, which
mainly included patient’s general information, relevant gastros-
copy, barium meal (gastric emptying) test results, FD-related
symptoms, and quality of life assessment. All enrolled patients

2

were instructed to take cinitapride (1 mg, t.i.d.) for 4 weeks.
Follow-ups were performed through on-site questionnaires
or telephone questionnaires at the second and fourth weeks
of the treatment.

Effectiveness evaluation

A questionnaire was used to assess dyspeptic symptoms, includ-
ing postprandial fullness, early satiety, mid-upper abdominal
pain, and burning discomfort. Symptom severity was self-as-
sessed on a 5-point Likert scale: none (0), mild (1), moder-
ate (2), severe (3), and extreme (4). Symptom frequency was
also rated on a 5-point scale: none (0), <1 day/week (1), 1
day/week (2), >1 day/week (3), and every day (4)'. The total
symptom score was calculated by multiplying each symp-
tom’s severity by its frequency, with a maximum score of 64.
Treatment was deemed effective if the symptom improvement
rate exceeded 50%. Primary endpoints were improvement
rates at weeks 2 and 4.

Safety assessment

The occurrence of adverse events (AEs) was evaluated and
recorded during the whole study. AE severity was categorized into
mild, moderate, or severe, and the extent of severity refers that
it led to hospitalization or death. Patients recruited in Shanghai
Ruijin Hospital and Qingyuan People’s Hospital were selected
to take laboratory examinations including surface electrocar-
diogram (ECG), liver function tests (alanine aminotransferase
[ALT] and aspartate aminotransferase [AST]), and renal func-
tion (creatinine) examinations at baseline and at week 4, thus
actively monitoring the safety of the heart, liver, and kidney.

Statistical analysis

Statistical analysis was performed using SAS version 9.4 (SAS
Institute Inc.) on full analysis set (FAS) and safety analysis set
(SS). Paired t-test or Wilcoxon signed-rank test was used for
within-group comparisons and t-test or analysis of variance for
between-group comparisons. Chi-square or Fisher’s exact test
was applied to categorical data. Statistical significance was set
at p<0.05 with a 95% confidence interval.

RESULTS

Basline characteristics
In total, 1,012 patients receiving cinitapride treatment and at least
one post-treatment safety evaluation were included in the SS, while

983 patients with post-baseline efficacy data were included in the
FAS. Of the FAS, 68.9% (677/983) had FD alone and 31.1%
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(306/983) had overlapping symptoms, including FD-GERD
(49.7%), FD-IBS (35.3%), FD-FC (3.6%), FD-GERD-IBS
(11.1%), and FD-IBS-FC (0.3%). A majority of the patients were
aged 31-50 years (50.6%), with a balanced gender distribution
(51.8% of females). The body mass index of 74.3% was within
the normal range. Disease duration varied, with 50.7% having
ED for 1-12 months and 38.1% for over 1 year. Most patients
(66.9%) were treated with cinitapride monotherapy, while oth-
ers received additional prokinetics, gastric mucosal protectors,
antacids, or anti-Helicobacter pylori (Hp) drugs (Table 1).

Primary endpoint: effective rate of total
symptom score improvement

Till March 2021, 983 patients with FD completed 4 weeks of
treatment with cinitapride. As shown in Table 2, after 2 and
4 weeks of cinitapride treatment, the effective rate of total
symptom score improvement of the total FD population had
reached 62.4 and 90.9%, respectively. After 2 weeks of cini-
tapride treatment, the effective rate in the FD-alone group and
FD combined with overlapping symptoms group was 65.8
and 55.0%, respectively. While after 4 weeks, the effective

Table 1. Demographic information and baseline characteristics of the enrolled patients.

Patients (n=983)
(n[%])

Hp (+)

Patients (n=983)

Age, years 99(10.1)
18-30 109 (11.1) drugs

31-50 497 (50.6) Cinitapride alone 658 (66.9)
51-60 212(21.6) Prokinetics 196 (19.9)
>60 163 (16.6) Mucosal protective drugs 112 (11.4)
Gender (female) 509 (51.8) Antacids 178 (18.1)
BMI (18.5-23.9, kg/m?) 730 (74.3) Anti-Hp treatment 41 (4.2)

T

New diagnosis 9(0.9) FD 677 (68.9)
1 week-1 month 85 (8.6) FD-overlapping symptoms 306 (31.1)
1 month-1year 498 (50.7) FD-GERD 152 (49.7)
>1 year 375(38.1) FD-IBS 108 (35.3)
Never smoke 696 (70.8) FD-FC 11(3.6)

Never drink 517 (52.6) FD-GERD-IBS 34(11.1)
Had Hp check 72 (7.3) FD-IBS-FC 1(0.3)

BMI: body mass index; Hp: Helicobacter pylori; FD: functional dyspepsia; FD-GERD: functional dyspepsia-gastroesophageal reflux disease; FD-IBS: functional
dyspepsia-irritable bowel syndrome; FD-FC: functional dyspepsia-functional constipation; FD-GERD-IBS: functional dyspepsia-gastroesophageal reflux
disease-irritable bowel syndrome; FD-IBS-FC: functional dyspepsia-irritable bowel syndrome-functional constipation.

Table 2. Effective rate of total symptom score improvement among overall and subgroups.

I T T T S T

Overall samples 62.4% (598/958) 90.9% (871/958)
FD alone 65.8% (434/660) 92.2% (604/655)
0.018* 0.009*
FD-overlapping symptoms 55.0% (164/298) 88.1% (267/303)
FD-GERD 56.1% (83/148) 86.8% (131/151)
FD-IBS 58.7% (61/104) 96.2% (102/106)
0.422* 0.001*
FD-GERD-IBS 35.3% (12/34) 67.6% (23/34)
FD-FC and FD-IBS-FC 66.7% (8/12) 91.7% (11/12)

*FD-alone group compared with the FD-overlapping symptom group; #comparisons between FD-overlapping symptom subgroups. p-value was obtained by
Pearson’s chi-square test. FD: functional dyspepsia; FD-GERD: functional dyspepsia-gastroesophageal reflux disease; FD-IBS: functional dyspepsia-irritable
bowel syndrome; FD-GERD-IBS: functional dyspepsia-gastroesophageal reflux disease-irritable bowel syndrome; FD-FC: functional dyspepsia-functional
constipation; FD-IBS-FC: functional dyspepsia-irritable bowel syndrome-functional constipation.
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rate of these two groups had reached 92.2 and 88.1%, respec-
tively. The FD group exhibited statistically significantly higher
improvement rates in total symptom score compared to the FD
with overlapping symptoms group, with a 9.2% difference at 2
weeks (p=0.018) and a 4.1% difference at 4 weeks (p=0.009).

Improvement rates in the total symptom score were not
statistically significantly different between the subgroups of
FD-overlapping symptoms at week 2 (p=0.422). However, with
prolonged drug administration until 4 weeks, the effective rate
of subgroups was statistically significantly different (p=0.001),
while it was 86.8, 96.2, 67.6, and 91.7% in the FD-GERD,
FD-IBS, FD-GERD-IBS, and FD-FC and FD-IBS-FC sub-

groups, respectively.

Secondary endpoints: dyspepsia symptom
improvement rate

After 2 and 4 weeks of cinitapride treatment, the average dys-
pepsia symptom score in the total population decreased by 51.0
and 74.4%, respectively. At 4 weeks, all four main symptoms
of dyspepsia improved by over 70%, with early satiety show-
ing the highest improvement (80.6%). Improvement rates
at 4 weeks were statistically significantly higher compared to
2 weeks (p<0.001). Patients with FD alone showed higher
symptom improvement rates than those with overlapping
symptoms, with total score differences at 2 weeks (53.77 vs.
46.68%, p=0.001) and 4 weeks (77.15 vs. 69.34%, p<0.001).
Early satiety improved the most in the FD-IBS group, with an
87.2% decrease (p=0.002), while postprandial fullness showed
the greatest improvement in the FD-GERD group (71.8%,
p=0.073). Epigastric pain/burning improved significantly in
the FD-IBS group, with symptom relief rates of 83.8 and
92.8% (p=0.001 and p=0.004, respectively). Additionally, the
FD-IBS group had the largest decrease in the total symptom
score, showing a reduction of 73.18% (p=0.002).

Safety analysis

All patients who received cinitapride therapy and underwent
at least one post-treatment safety evaluation were enrolled in
the SS. Of the 1,012 patients, 3 cases of AE were observed
during follow-up at week 2, including gastric distention (n=1),
dizziness (n=1), and nausea (n=1), with an incidence rate of
0.29%, of which no cases of serious adverse events (SAEs)
were reported. All these symptoms were mild and recovered
soon after drug discontinuation.

Considering the safety of cinitapride on the heart, liver,
and kidney, patients at Ruijin Hospital and Qingyuan People’s
Hospital (n=94) were actively monitored by laboratory exam-
ination at baseline and 4 weeks after initial treatment. In these
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94 samples, 8 people experienced mild ECG abnormalities
including alteration in ST-T waves (n=4), sinus arrhythmia
(n=3), and high left ventricular voltage (n=1), while no cases
of prolonged QT interval were found. One patient showed
slight elevations in AST (42 IU/L, normal level 8—40 IU/L)
(Table 3). Cinitapride treatment resulted in an 8.1% incidence
of AEs after 4 weeks.

DISCUSSION
Cinitapride, a benzamide derivative, stimulates 5-HT4 and
5-HT1 and blocks the 5-HT?2 and D2 receptors. The gastro-
intestinal motility effect of cinitapride is mainly achieved by
enhancing acetylcholine release via stimulating 5-HT4 recep-
tors and antagonizing the dopamine D2 receptor. Cinitapride
demonstrates greater in vitro stimulatory activity on guinea pig
intestinal smooth muscle than metoclopramide, suggesting a
mechanism involving enhanced acetylcholine release from intra-
mural cholinergic neurons. Previous studies have also demon-
strated that cinitapride has gastroprotective effects to improve
gastric ulceration and secretion in rats, which could be partly
explained through 5-HT-dependent mechanisms via 5-HT,R
antagonism and 5-HT R agonism.

Although results on the effectiveness of cinitapride have
been inconsistent, clinical guidelines recommend prokinetic
agents as first-line treatment for FD'. Several randomized

Table 3. Adverse events and laboratory abnormalities during treatment.

AEs 2 weeks
(n[%]) | (n[%])
Any AE 3(0.29) | 2(8.1)
Serious adverse reactions 0 0
Gastric distention 1 0
Dizziness 1 0
Nausea 1 0
Abnormal laboratory examination
ECG abnormalities 8(7.2)
Alteration in ST-T waves 4
High left ventricular voltage 1
Sinus arrhythmia (tachycardia/bradycardia) 3
Prolonged QT interval 0
Elevations in ALT 0
Elevations in AST 1(0.9)
Elevated serum creatinine 0

ECG: electrocardiogram; ALT: alanine aminotransferase; AST: aspartate
aminotransferase; AE: adverse event; ST-T: ST segment and T wave
abnormalities; QT: corrected QT interval (Bazett formula).
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controlled trials have investigated cinitapride’s efficacy in
FD patients. Phase I studies showed similar therapeutic effi-
cacy between metoclopramide and cinitapride, with good
tolerability in healthy Chinese subjects at doses of 1-4 mg.
Phase IT studies demonstrated better efficacy and tolerability
of cinitapride compared to metoclopramide and placebo for
gastrointestinal transit disorders. A Phase III trial confirmed
cinitapride’s non-inferiority to domperidone in patients with
mild-to-moderate postprandial distress syndrome-predomi-
nant FD. Additionally, a Phase IV study in Pakistan showed
that cinitapride effectively controlled dyspepsia symptoms
and improved patients’ quality of life. However, real-world
data on cinitapride’s effectiveness, especially in patients with
overlapping symptoms, remain limited. This study is the first
real-world evaluation of cinitapride’s efficacy and safety in FD
and FD with overlapping symptoms.

In the current study, cinitapride proved effective in treat-
ing both FD and FD with overlapping symptoms. Following
2 and 4 weeks of treatment, the effective rate of total symp-
tom score improvement reached 62.4 and 90.9%, respectively.
Dyspepsia symptom scores decreased by 51.0% at week 2 and
74.4% at week 4. Significant improvements were seen in the
four main dyspeptic symptoms—postprandial fullness, early
satiety, epigastric pain, and epigastric burning—at both time
points, with the improvement rate for early satiety reaching
80.6% by week 4. A statistically significant improvement in
dyspepsia symptom scores was observed between weeks 2 and
4 (p<0.001), highlighting the benefits of continued cinitapride
use for at least 4 weeks.

In real-world settings, FD is often complicated by over-
lapping symptoms, which can worsen patient outcomes and
reduce quality of life. This study, the first of its kind, evaluated
cinitapride’s efficacy in patients with overlapping symptoms.
After 4 weeks, the FD-IBS subgroup showed the highest effec-
tive rate of total symptom score improvement (96.2%), while
the FD-GERD, FD-GERD-IBS, and FD-FC and FD-IBS-FC
subgroups had effective rates of 86.8, 67.6, and 91.7%, respec-
tively. In the FD-IBS subgroup, early satiety showed the larg-
est symptom score reduction, decreasing by 87.2% at week 4.
The FD-GERD subgroup showed the most improvement in
postprandial fullness (71.8%), while the FD-IBS subgroup
demonstrated the most improvement in epigastric pain and
burning, with symptom reductions of 83.8 and 92.8%, respec-
tively. The FD-IBS subgroup also had the largest decrease in
the total symptom score (73.2%). These results suggest that
cinitapride’s effectiveness varies depending on the specific over-
lapping symptoms, with the best outcomes seen in FD patients
who also have IBS. Epidemiological studies have shown high
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rates of overlap between FD, GERD, and IBS, indicating
potential shared pathophysiological mechanisms. This study’s
findings further support the theory that cinitapride may target
common mechanisms underlying these overlapping conditions.

When comparing the efficacy of cinitapride in patients with
FD alone versus those with overlapping symptoms, the results
indicated that patients with FD alone responded better, with
higher rates of total symptom score improvement and dyspepsia
symptom improvement. The reduced efficacy in patients with
overlapping symptoms may be due to the increased complex-
ity and severity of their conditions. The precise mechanism by
which cinitapride affects FD with overlapping symptom:s is still
unclear but may involve shared pathophysiological mechanisms,
such as delayed gastric emptying, impaired gastric accommo-
dation, and possibly the peripheral opioid system.

Adverse reactions to cinitapride, such as exanthema, sore
throat, extrapyramidal symptoms, and unexplained increases
in globulin levels, have been reported in previous studies'>'>!¢.
However, no severe adverse events were noted in this study.
Traditional prokinetic agents such as domperidone, mosapride,
and cisapride were withdrawn due to cardiac safety concerns'”"",
making cinitapride’s safety profile particularly important. In this
real-world study, cinitapride was well tolerated, with no signs of
hepatorenal or cardiac toxicity. Mild ECG abnormalities were
reported in eight cases, but none were symptomatic, and no
QT interval prolongation was observed, consistent with prior
studies?. A mild, asymptomatic increase in AST was noted in
one patient, but no serious adverse reactions occurred through-
out the study. Cinitapride is rapidly absorbed and primarily
metabolized by CYP3A4 and CYP2C8, which may reduce the
risk of drug interactions.

This is the first study to analyze the efficacy and safety of
cinitapride on FD with overlapping symptoms and also the first
study to be conducted in a real-world setting. This real-world,
multicentric, prospective, non-interventional study with a large
sample size is relatively persuasive. However, patient compli-
ance management is usually regarded as a difficult part in real-
world studies. Of the 1012 enrolled cases, 29 were excluded
due to missing follow-up data, which might be due to that,
after the treatment, a satisfactory effect has been achieved and
the patient’s willingness to return to hospital has decreased.
Patient compliance is an important factor affecting the out-
come of clinical studies, especially in real-world settings. In our
study, we have taken a number of measures to improve patient
compliance, such as patient education, medication guidance,
and regular follow-ups. In future studies, incentives could be
developed to encourage patients to follow up on time, such as
providing transportation subsidies, and electronic reminders,
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regular follow-up phone calls, or text reminders could be used

to further improve patient compliance.

CONCLUSION

To sum up, in this first real-world study on the clinical effec-
tiveness and safety of cinitapride among Chinese FD and
FD-overlapping GERD, IBS, and FC population, our findings

demonstrate that cinitapride is efficacious and well tolerated.
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“Organ transplantation was a second chance given to me”:
a qualitative study of the experiences of solid organ
transplantation patients

Yeliz Stirme* ®, Eda Albayrak Glinday? ®, Handan Topan*

SUMMARY

OBJECTIVE: The aim of this study was to qualitatively examine the needs of patients undergoing organ transplantation.

METHODS: The sample of the study consisted of 17 patients. Data were evaluated using Colaizzi’s seven-stage content analysis method.
RESULTS: Two themes such as returning to daily life after organ transplantation and difficulties experienced after organ transplantation were determined.
CONCLUSION: Individuals experienced physiological problems and fear of rejection after organ transplantation. Moreover, patients who
experienced rejection fell into despair. However, their quality of life increases in the long term. Besides, individuals could not receive social support

during transplantation.

KEYWORDS: Organ grafting. Requirements. Transplantation. Qualitative research.

INTRODUCTION

Currently, there is no treatment option available other than organ
transplantation for resuscitation of patients"?. Organ transplants
vary from country to country around the world but are obtained
from cadaver donors. However, there are not enough organs to meet
the need, and the number of patients waiting for transplantation
is increasing day by day*>°. Turkey ranks first in the world among
the countries that receive organ transplants from living donors°®.

In the transplantation process, providing the best condi-
tions for the donor and the recipient, improving the quality of
life in the later period, and meeting the information needs are
as important as the successful transplantation of the organ**.
Although the health-related quality of life increases after trans-
plantation, the level of the quality of life of healthy people can-
not be reached*’. After transplantation, individuals experience
many problems, including pain because of surgery, nausea,
vomiting, susceptibility to infections, loss of concentration,
hair loss, loss of sexual desire, and depressive feelings because
of immunosuppressive drugs. These symptoms can negatively
affect the individual’s quality of life and impair their adherence
to treatment’®. All these may cause feelings such as hopeless-
ness, anxiety, and fear after transplantation, which may nega-

tively affect the patients’ compliance with treatment.

Transplantation is quite challenging for patients. Hence, this
qualitative study was conducted to examine the needs of patients

who underwent solid organ transplantation.

METHODS

Type of research

This research is a phenomenological qualitative study carried
out to examine the needs of patients who underwent solid
organ transplantation.

Qualitative research is especially recommended when com-
plex issues need to be explored in depth. Phenomenology is a
qualitative research method used in the in-depth investigation
of experiences, enabling individuals to express their perspec-

tives and perceptions’.

Participants

Social media increases communication and interactions about
health. Today, people seck answers to issues related to their health
by using social media tools, and health professionals answer the
questions of individuals using these tools'’. Facebook is one of
the most popular social media platforms'!.
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Experiences of solid organ transplantation patients

The universe of the research consisted of patients in groups created
about organ transplantation on Facebook. The purposive sampling
method was used in the study. The sample of the study consisted
of patients who had stated in these Facebook groups that they had
undergone transplantation, had posts to search for post-transplant
information, and met the inclusion criteria of the study.

The inclusion criteria for the study were as follows: (1)
Patients who are included in groups about organ transplantation
on Facebook; (2) solid organ transplant patients; and (3) those
aged 18 years and older and agreed to participate in the study.

Qualitative studies do not have a fixed sample size and
interviews should continue until data saturation is reached'>'>.
The present study was completed with 17 patients whose data

started to repeat, and data saturation was reached.

Data collection

The data were collected via mobile phone by the researcher
(EAG), who is a psychiatric nurse specialist and experienced
in qualitative research, between April 15 and June 15, 2022,
using an introductory information form and a semi-structured
interview form.

Introductory information form: In this form, there are 12
questions regarding introductory information.

Semi-structured interview form: This form consists of four
open-ended questions developed by the authors after reviewing
the relevant literature® (Table 1).

First, a private message was sent to individuals who stated
that they had undergone transplantation and had been seek-
ing information in the aforementioned Facebook groups.
The purpose of the study was explained to these individuals
and they were invited to the study. The interviews were audio
recorded with the consent of the participants. The interviews
lasted an average of 30-35 min. Incomprehensible questions
and answers were repeated. A single interview was conducted

with each participant.

Rigor and trustworthiness

The reliability of the data was obtained based on the strate-
gies determined by Jiggins Colorafi and Evans'“. These strat-
egies are consistency, confirmability, reliability, and transfer-
ability. For consistency, all interviews were conducted by the

Table 1. Semi-structured interview questions.

same researcher. For confirmability, the data were transferred
to a computer, stored, and analyzed independently by two
researchers (YS and EAG). For the reliability of the study, the
participants were encouraged to freely express their views at the
beginning of the interview. An expert opinion was taken for
the suitability of the interview forms. In addition, two experts
experienced in qualitative research were consulted in order to
confirm whether the sub-themes given under the conceptual
theme reached in the research represent the mentioned con-
ceptual category. Experts agreed that the sub-themes represent
the themes. Participant confirmation was obtained to ensure
reliability. The study is transferrable since data saturation is
ensured. In this study, sample selection, participant charac-
teristics, and how the study was conducted were explained in
detail to ensure transferability.

Research team

The research team consisted of three researchers who are acade-
micians. The first researcher has a doctorate in surgical nursing
and has performed studies on organ transplantation. The sec-
ond researcher has a doctorate in psychiatric nursing, and the
third researcher who conducted the interviews was a psychiat-
ric nurse who ensured the sustainability of effective commu-
nication and interviews with the participants. All the research-

ers have scientific research experience in qualitative research.

Data analysis

Data were evaluated using Colaizzi’s seven-stage content anal-
ysis method"®. The interviews were transcribed word for word.
All data were read multiple times by two researchers, and import-
ant statements were underlined. Meanings were formed from
important expressions. Important statements were decided based
on their frequent repetition by the patients and their occurrence
in the literature. Frequently repeated common statements were
grouped and categorized, and themes and sub-themes were
created by revealing the relationships between the categories.
The created themes and sub-themes were integrated with the
patients’ experiences. The basic framework of the experiences
of the patients who had undergone transplant surgery was
established. Finally, the data obtained from the interviews were

summarized and the patients were asked whether they wanted

What has changed in your life after organ transplantation?

What are the difficulties/problems you experience after organ transplantation?

How did the pandemic period affect your disease process as a transplanted individual?

What are the problems you encountered as an organ transplant individual during the pandemic period?
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to add any statements regarding the accuracy of the data, but
they did not make any additions.

The themes were supported by direct quotations'?.
The Consolidated Criteria for Reporting Qualitative Research
checklist was followed during the study'®.

Ethical consideration

Ethics committee approval (2022-122) was obtained from
Erciyes University Social and Human Sciences, and verbal
informed consent was obtained from the patients.

RESULTS
In this study, 76.5% of the patients were male, 70.5% were mar-
ried, and their mean age was 45.52411.97 years. Notably, 70.5%
of the patients had a liver transplant, all patients received trans-
plants from a living donor, and 64.7% of them received organs
from their relatives (Table 2).

Three main themes and five sub-themes were determined
and are summarized in Table 3.

Theme 1. Return to daily life after organ
transplantation

Some of the patients stated that they regained their old health
and life after transplantation. Some of the patients stated that

they changed their environment after transplantation.

Sub-theme 1.1. Restoring health
Some of the patients stated that they regained their old health,
their appetite had increased, and they paid more attention to

their health than before.

“I started living healthy. I cut out everything unbealthy from
my life. The transplant was a second chance given to me”

(P-8, E 42 years).

Sub-theme 1.2. Change of environment

Some of the patients mentioned that they kept a distance
from their relatives, who stayed away from them in order not
to donate organs.

Table 3. Themes and sub-themes.

“My environment has changed. When [ was in such trouble,
my relatives were not with me. When you are in trouble,

you expect support from your relatives” (P-7, M, 58 years).

Theme 2. Difficulties experienced after organ
transplantation

Some of the patients stated that they had some physical prob-
lems after transplantation, most of them experienced fear of
rejection, and some of them stated that they experienced rejec-

tion. Most of the patients stated that they were worried about
the health of their donor.

Table 2. Demographic variables of the patients (n=17).

Demographic variables —

%

Gender

Female 4 23.5

Male 13 76.5
Age (meanzSD [min-max]) 45.524+11.97 (30-67)
Waiting time for transplantation 1.76+2.18 (0-6 years)
Average time after transplantation 7.5246.04 (2-19 years)
Marital status

Married 12 70.5

Single 5 295
Occupation

Worker 7 411

Retired 6 352

Officer 2 11.8

Not working 2 11.8
Transplanted organ

Kidney 5 29.5

Liver 12 70.5
Donor type*

Relatives 11 64.7

Unknown person [e) 36.3

*All donors were living donors. SD: standard deviation.

Return to daily life after organ transplantation

 Restoring health
» Change of environment

Difficulties experienced after organ transplantation

» Physiological problems
» Rejection and fear of rejection
« Fear that something will happen to the donor
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Sub-theme 2.1. Physiological problems

Some of the patients stated that they experienced physiological
problems, such as edema, stenosis, and long-term drains after
the transplant surgery.

“The complications of the surgery made me very exhausted.
My drains were left too long. There have been strictures. It
Jorced me for 9 months” (P-11, M, 59 years).

Sub-theme 2.2. Rejection and fear of rejection
Some of the patients stated that rejection developed after the
organ transplant surgery and they needed to be transplanted
again, while some of them stated that they experienced fear
because of the risk of rejection after the transplant.

“There was a protein leak in 2015. I had COVID-19 and
a lung infection twice. This caused my kidney to fail and
reject. 1 had the second COVID-19 very hard. I need to
be transplanted again” (P-16, M, 41 years).

Most of the patients stated that they were afraid of expe-

riencing rejection.

Sub-theme 2.3. Fear that something will happen to
the donor

Some of the patients stated that they were worried about the
health of their relatives who donated organs for organ trans-
plantation, and they felt responsible.

“I had a very stressful surgery. I was terrified. I was anx-
ious that something would happen to the donor of the
liver. I have established close relations with the donor”
(P-7, M, 58 years).

DISCUSSION

Although significant progress has been made in recent years
with the development of technology, drugs, and surgical tech-
niques, organ supply remains the primary problem'. In this
study, it was found that 17 participants had similar experiences
in the post-transplantation period, such as paying attention
to a healthy life, fear of something happening to donors, and
environmental changes.

The period with the highest incidence of infection in the
post-transplantation period is between the first and sixth

months'”'8. In this study, individuals experienced physiological

4

problems, such as edema and stenosis, in the early post-trans-
plantation period, but their quality of life increased afterward,
and individuals saw transplantation as a second chance and
tried to lead a more regular life. Studies have shown that indi-
viduals experience problems, such as infection, especially in the
first months after transplantation>". In the study conducted
by Dinkgi et al., individuals experienced problems, especially
in the first month, and their condition improved toward the
sixth month'®.

Organ transplantation is a process where hard experiences
are experienced by the individuals before, during, and after
transplantation. Individuals can be more sensitive during this
period and seek more support from their relatives®. In this
study, patients kept a distance from their relatives, who stayed
away from them in order not to donate organs.

Fear of organ rejection, acceptance of the new organ, and
psychosocial support systems are very important in coping with
the disease®. Individuals may have concerns about loss of func-
tion, medical care costs, and organ rejection®!*%°. In this study,
some of the patients stated that rejection developed after the
organ transplant surgery and they needed to be transplanted
again, while others stated that they had a fear of and hopeless-
ness because of rejection after transplantation. The results are
in line with the literature*'*%.

In a qualitative study, it has been stated that individuals
experience feelings of gratitude and guilt toward the organ
donor?'. Similarly, in this study, some of the patients stated
that they were worried about the health of their relatives,
who donated organs for organ transplantation, and that they
felt responsible.

CONCLUSION

After organ transplantation, individuals experienced physi-
ological problems, such as edema, stenosis, and long drains,
and some symptoms such as rejection and fear of rejection
appeared, but their health was regained in the long term.
Some individuals could not get support from their relatives
during transplantation.
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The role of 18F-fluorodeoxyglucose positron emission tomography/
computed tomography SUV,,_ in deciding on a computed
tomography-guided lung biopsy in solid solitary pulmonary nodules

Bekir Sitki Said Ulusoy** ©, Ali Burak Binboga*
Cetin Murat Altay! ®, Ahmet Burak Kara'

, Mehmet Onay! ©,

SUMMARY

OBJECTIVE: The aim of this study was to calculate a useful cut-off point of the **F-fluorodeoxyglucose positron emission tomography/computed
tomography SUV, value to decide on a computed tomography-guided percutaneous transthoracic needle biopsy for solitary pulmonary nodules of
sizes between 11 and 20 mm.

METHODS: Between January 2015 and April 2020, patients with solitary pulmonary nodules who underwent computed tomography-guided
percutaneous transthoracic needle biopsy were retrospectively reviewed, and those with solitary pulmonary nodules of 11-20 mm in diameter, who
had undergone an ®F-fluorodeoxyglucose positron emission tomography/computed tomography examination before computed tomography-guided
percutaneous transthoracic needle biopsy, were included in the study. A total of 76 patients who met the inclusion criteria were evaluated.
RESULTS: There was no distinguishing finding on the computed tomography examination (p>0.05). The SUV, values of the malignant solid solitary
pulmonary nodules were higher than the benign solitary pulmonary nodules (p<0.05).

CONCLUSION: The benign and malignant solid solitary pulmonary nodules between 11 and 20 mm have similar computed tomography features.
8F-fluorodeoxyglucose positron emission tomography/computed tomography is a useful imaging technique for distinguishing benign and malignant

solitary pulmonary nodules. Notably, 4.85 SUV,

Max

value canbe used to decide on a computed tomography-guided percutaneous transthoracic needle

biopsy procedure in solid solitary pulmonary nodules between 11 and 20 mm with excellent sensitivity and moderate specificity rates.
KEYWORDS: Solitary pulmonary nodule. Biopsy. Needle. CT scans. Fluorodeoxyglucose F18.

INTRODUCTION

A solitary pulmonary nodule (SPN) is a single, spherical, or oval-
shaped radiopaque lesion smaller than 30 mm in diameter, which
is completely surrounded by pulmonary parenchyma'. It was
reported that changes in the diagnostic yield of computed tomog-
raphy biopsy significantly altered preferences when the probability
of malignancy was 10 or 30% of current smokers or ex-smok-
ers”. The malignancy rate is approximately 30% for SPNs with a
diameter of 21-30 mm and approximately 12% for those with
a diameter of 11-20 mm?®. The 5-year survival rate for lung can-
cer is approximately 15.6% since it is diagnosed in an advanced
stage in most patients®. Therefore, the early diagnosis of malignant
SPNis is critical to increase the survival of lung cancer patients.
CT-PTNB is a safe and effective minimally invasive proce-
dure with high diagnostic accuracy’. Nodule size is one of the

major risk factors for increased complication rates’. The smaller

size of SPNs increases the failure rate of accessing the target
lesion, the rate of insufficient tissue sampling, and the rate of
false-negative results, and it is also linked to a higher com-
plication rate”®. Therefore, it may be difficult to decide on a
CT-PTNB procedure due to the higher risk of complications
and inadequate biopsy results, especially in SPNs under 20
mm. As an alternative to tissue sampling in managing solid
SPNs larger than 8 mm, regardless of risk group, a 3-month
thorax CT and/or PET/CT follow-up is recommended by the
Fleischner Society guidelines’.

8F-FDG PET/CT is a metabolic imaging method routinely
performed in oncology practice’. ¥*F-FDG PET/CT has been
successfully used to investigate SPNs since 2000s'". In liter-
ature, although many publications have reported the role of
BE-FDG PET/CT, there is no consensus on the cut-off value

of SUV,, in different size pulmonary nodules.
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Role of SUV,, in PET/CT for Lung Biopsy Decision

The aim of this study was to calculate a useful cut-off point

of the ¥F-FDG PET/CT SUVMaxvalue to decide on a CT-PTNB
for solid SPNis of sizes between 11 and 20 mm.

METHODS

This study conformed in accordance with the 2013 Declaration
of Helsinki. The study was approved by the Ethics Committee
of Gaziantep University (No: 2020/326). Written informed
consent was obtained from all individual participants included
in the study.

Patients

All biopsy procedures were decided considering the Fleischner
Society 2013 and 2017 criteria’. Between January 2015 and
April 2020, patients with SPNs who underwent CT-PTNB in
the interventional radiology department of our hospital were
retrospectively reviewed. A total of 112 patients with SPNs who
had complete CT-PTNB reports were found in our interven-
tional radiology database. In total, 36 of these patients were
excluded from the study due to having SPNs larger than 20
mm in size (n=17), having subsolid nodules (n=13), or not
undergoing an 'F-FDG PET/CT examination despite hav-
ing SNPs of 11-20 mm in diameter (n=6). Finally, a total of
76 patients (53 males and 23 females, mean age 62.21+12.69

years), who met the inclusion criteria were evaluated.

Biopsy procedure

Biopsies were performed on patients with INR <1.5 and platelet
count >50,000 K/uL. Positioning (supine, prone, or lateral) was
adjusted based on SPN location for safe needle access. Using a
Siemens CT (SOMATOM) with 20 mAs, 120 kV, 8x1.25
mm collimation, and 2.5 mm slice thickness, each procedure
employed an 18-G cutting needle and a 17-G coaxial needle.
At least three cuts were taken for adequate tissue sampling, and
a post-procedural CT was conducted to check for complica-

tions such as pneumothorax or hemorrhage.

Diagnostic evaluation

CT-PTNB diagnoses were categorized as malignant, benign,
unspecified (atypical cells), and non-diagnostic (insufficient
tissue). Final diagnoses were confirmed via surgical resection,
follow-up CT, or lab/pathology exams. A >20% reduction in
nodule size on follow-up CT signified a benign SPN.

Computed tomography images
Diagnostic contrast-enhanced or non-contrast thorax CT
images were reviewed by two radiologists, each with 5 years
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of experience, who were blinded to the pathologic diagnosis.
The CT morphological features of the solid SPNs, nodule diam-
eter (mm), nodule contour (smooth, lobulated, spiculated),
localization, hilar lymphadenopathy (LAP), and emphysema
were determined based on consensus.

8F-fluorodeoxyglucose positron emission
tomography/computed tomography images

All ®F-FDG PET/CT images were routinely obtained after at
least 6 h of fasting. The *F-FDG PET/CT images from the skull
base to the middle of the thigh were obtained approximately
1 h later in patients who received *F-FDG once their serum
glucose levels were <110 mg/dL. All collected data were trans-
ferred to dedicated workstations for post-processing, and the
SUV,, values of the SPNs were calculated and noted separately.

Statistical analysis

Data were analyzed using SPSS 21.0 (IBM Corp., Armonk, NY,
USA). Frequency distributions were provided for categorical
variables, and means, standard deviations, medians, and IQRs
for numerical variables. The Mann-Whitney U test, t-test, and
chi-square test assessed differences between groups, while ROC
analysis determined the SUV,, cut-off value. A p-value <0.05
indicated statistical significance.

RESULTS

Biopsy-based diagnosis and final diagnosis
Sufficient tissue was obtained for pathological examination in
all patients except one with a 12 mm solid SPN in the right
lower lobe. The coaxial CT-PTNB diagnoses were malignant
(81.5%), benign (14.5%), unspecified (2.7%), and non-di-
agnostic (1.3%). Final diagnoses were malignant (81.5%),
benign (17.2%), and missing (1.3%). Malignant diagnoses
were confirmed by surgical resection, while benign findings
were accepted as final (Table 1).

There was a statistically significant relationship between
pathological diagnosis and gender. The malignancy rate
was higher in males than in females (p=0.037). A statisti-
cally significant difference was also observed between the
pathological diagnosis and the *F-FDG PET/CT SUV,,
median values. The median SUV,,_value of the malignant
SPNis was significantly higher than that of the benign SPNs
(med-IQR 11.2-7 vs. 6.9-13.5, p=0.006). The patient age
and the CT features of the SPNs (size, contour, and pres-
ence of hilar LAP and emphysema) were similar in benign
and malign cases (p>0.05) (Table 2).
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Table 1. Coaxial computed tomography-guided percutaneous transthoracic needle biopsy and final diagnoses of the 76 solid solitary pulmonary

nodules of 11-20 mm in diameter.

CT-PTNB diagnoses
Diagnoses
%
31

Final diagnoses

Adenocarcinoma 40.8 31 40.8
Squamous cell carcinoma 14 18.4 14 184
Small cell carcinoma 7 9.2 7 9.2
Metastasis 10 13.2 10 132
Granulomatous inflammation 5 6.5 5 6.5
Benign cytology 5 6.5 7 9.2
Hydatid cyst remnant 1 1.3 1 1.3
Unspecified atypical cells* 2 2.7 None None
Non-diagnostic’ 1 1.3 Missing Missing

*Final diagnoses were benign; ‘missing. CT-PTNB: computed tomography-guided percutaneous transthoracic needle biopsy.

Table 2. Comparison of the computed tomography and
18F-fluorodeoxyglucose positron emission tomography/computed
tomography findings of the benign and malignant solid solitary

pulmonary nodules.
Benign vs. malignant SPN

Test value p-value

Sex 4.748¢ 0.037**
Age 1.308™ 0.191
Nodule size 1.043m 0.297
Contour 0.332¢ 0.564
Hilar LAP 1.359¢ 0.244
Emphysema 0.646¢ 0421
®F-FDG PET/CT SUV,, 2.734m™ 0.006™*

™Mann-Whitney U test; “Chi-square test; **statistically significant. SPN: solitary
pulmonary nodule; LAP: lymphadenopathy; *F-FDG: '®F-fluorodeoxyglucose;
PET/CT: positron emission tomography/computed tomography.

The ROC curve analysis was performed to obtain a cut-off
value for ®F-FDG PET/CT SUV,, indicating the malignancy
risk of solid SPNs. According to the ROC analysis, two cut-
off values were identified for SUV,,_indicating malignancy
risk: 7.05 and 4.85. At the cut-off value of 7.05, SUV,,. had
a sensitivity of 93.1% and specificity of 83.3%. At the cut-off
value of 4.85, the sensitivity and specificity of SUV,  were
calculated as 100 and 66.7%, respectively.

DISCUSSION

Although the diagnostic accuracy of CT-PTNB is very high
in large nodules, in SPNs smaller than 20 mm, the diagnos-
tic accuracy rates decrease, and reaching the target lesion
with a needle can be challenging®'2. Another disadvantage of
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CT-guided biopsy in SPNs smaller than 20 mm is increased
complication rates'. The likelihood of malignancy increases
in large nodules, but nodule size does not exclude malig-
nancy’. However, lipoid pneumonia, focal atelectasis, gran-
ulomatous inflammation, and progressive massive fibrosis,
which are benign conditions, can also exhibit spiculated con-
tours'%. Although well-defined margins and a smooth con-
tour may be a sign of benignity, pulmonary metastasis and
20% of primary lung malignancies have smooth contours®.
Therefore, it becomes more challenging to decide on a biopsy
procedure for SPNs smaller than 20 mm.

The role of 'SF-FDG PET/CT is clearer in SPNs with a
20-30 mm size compared to SPNs of 11-20 mm in diam-
eter due to the very low specificity, low spatial resolution,

and partial volume effect'®

. Malignant nodules have higher
'E-FDG uptake values than benign nodules'”'®. In other
studies, the sensitivity and specificity of SUV,, >2.5 were
reported as 77 and 85%, respectively, for>8 mm nodules,
and as 95 and 46%, respectively, for those smaller than 30
mm'>?. While the efficiency of *F-FDG PET/CT is rather
limited in lung nodules with pure ground-glass opacity,
the reliability of *F-FDG PET/CT increases in nodules
with a solid component larger than 5 mm?'. Another fac-
tor may be related to the necrosis content of the nodule.
Due to the smaller necrosis area in small nodules, the ¥F-
FDG uptake increases, and PET/CT gives a higher SUV,,
value'®. Therefore, a wide necrotic component of larger nod-
ules may mislead the physicians based on low SUV | val-
ues. Furthermore, this heterogeneity of lung nodules may
make it difficult to determine a cut-off value for SUV,, to
distinguish benign and malignant nodules at high sensitiv-
ity and specificity rates.
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Chronic granulomatous inflammation may exhibit
spiculated contours on CT similar to malignant SPNs,
and this decreases the specificity of ¥F-FDG PET/CT*%,
The sensitivity and specificity rates of 'SF-FDG PET/CT
decrease in pure GGNs and subsolid nodules that have a
solid component smaller than 10 mm due to the low *F-
FDG uptake®. Dabrowska et al.'® investigated a cut-off
value of "F-FDG PET/CT to identify malignant SPNs
in 71 patients. They determined that at a cut-off value of
2.1, SUV,, had 77% sensitivity and 92% specificity'®.
The SUV,, value may decrease to 1.25 in subsolid nod-
ules, and the low SUV,, value of benign nodules creates an
overlap zone for the SUV, value in distinguishing benign
and malignant SPNs'®. This overlap zone reduces the spec-
ificity rates of SF-FDG PET/CT.

The rates of major and overall complications of CT-PTNB
are reported as 5.7% and 38.8%, respectively*’. In addition,
emphysema and needle path length are mentioned as the risk
factors of pneumothorax'3?.

This study has certain limitations that should be noted.
First, the small sample size of the study makes it difficult to
interpret the data. Furthermore, due to the retrospective nature
and single-center design of the study, the data may be subject to
bias. Multicenter, prospective, randomized studies with larger

samples are needed.
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CONCLUSION

Solid pulmonary nodules of 11-20 mm often have similar CT fea-
tures, complicating benign versus malignant differentiation. The '$F-
FDG PET/CT, with an SUV,_ threshold of 4.85, improves diag-
nostic accuracy and helps guide CT-guided biopsies. This threshold
ensures high sensitivity and balanced specificity, supporting precise
biopsy decisions and enhancing patient-centered care for small SPNG.
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Assessment of adulthood immunization knowledge, attitudes,
and behavior

Ozgiir Ozerdogan* @, Sibel Oymak! @, Coskun Bakar?

SUMMARY

OBJECTIVE: Adulthood vaccination has not reached adequate levels, both in Turkey and around the world. The aim of this study was to identify the
knowledge, attitude, and behavior of vaccination in those aged 18 years.

METHODS: This is a cross-sectional study. Questionnaires were applied to 686 participants attending Family Health Centers. For the analysis of
data, the statistical significance used was p<0.05.

RESULTS: Notably, 72.4% of people had at least one vaccination in adulthood. The most frequent vaccinations were tetanus (55.1%), influenza (26.8%),
and hepatitis B (8.2%). PATH analysis found that the effect of variables with direct effects on vaccination (apart from the situation of thinking that
vaccinations are necessary in adulthood) disappeared in the model in which adult vaccine recommendations were used as mediators.
CONCLUSION: The adult vaccination situation is inadequate. It is necessary to inform society about adult vaccinations and recommend vaccination.
Tools such as information given during health services and implementations such as social education and brochures, posters, media, and public

information spots may be used with this aim.
KEYWORDS: Adult. Vaccine. Immunization.

INTRODUCTION

Immunization acquired by vaccination is one of the most effec-
tive strategies to protect public health. Within the framework of
the Expanded Programme on Immunization recommended by
the World Health Organization, significant progress has been
made for vaccinations in the newborn and childhood periods
on a global level. But it is not possible to say the success of
neonatal and childhood vaccinations in the world in general is
reflected in vaccination in the adult'?. Whereas, especially due
to reasons such as pregnancy, chronic diseases, travel, and intra-
venous drug use, susceptible groups emerge and require vacci-
nation in adulthood®. Mortality and morbidity due to diseases
preventable with vaccinations in the adult are still observed.
For example, every year nearly 50,000 adults die due to dis-
eases preventable with vaccination in America’.

In Turkey, there is no systematic program about vaccination
in the adult period, apart from some vaccinations administered
to women of reproductive age and the elderly. Studies have
shown that the public does not have sufficient information
about this topic®. This research was completed with the aim
of investigating the knowledge, attitude, and behavior of adult
individuals about the topic.

METHODS

This study was a cross-sectional study. The research was com-
pleted in Canakkale province located in the Southern Marmara
region of Turkey.

'The population comprised individuals aged 18 years and older
residing in neighborhoods in Kepez town located in Canakkale
central county and linked to the central county. The sample size
formula was used to estimate the sample size population rate.
This formula used a value of p: 0.05 in situations where the rate
is not known for the incidence of an event (Zat/2:1.96, alpha
value 0.05, deviation 5%). The population value was taken as the
population aged 18 years and older residing in neighborhoods in
Canakkale central county and Kepez town (126,893), and the
minimal sample number to be reached was determined as 384
people. The minimal sample number that must be reached was
weighted for the population aged 18 years and older in neigh-
borhoods in the research region with the layered sample selec-
tion method. Notably, six family health centers (FHC) repre-
senting all neighborhoods in the research region were chosen.
People attending the FHC were reached on a voluntary basis
with the non-probability sampling method. The research was
completed in six FHC in August 2019. In the period of the

'Canakkale University, Faculty of Medicine, Department of Public Health - Canakkale, Turkey.

*Corresponding author: drozgurozerdogan@gmail.com

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on July 18,2024. Accepted on December 08, 2024.

Rev Assoc Med Bras. 2025;71(3):e20241779


https://doi.org/10.1590/1806-9282.20241779
https://orcid.org/0000-0003-2176-9073
https://orcid.org/0000-0002-1119-6446
https://orcid.org/0000-0002-5497-2759
mailto:drozgurozerdogan@gmail.com

Knowledge, attitudes and behavior in adulthood immunization

study, 686 people from a total of 1,311 aged 18 years and older
attending the FHC (52.3%) were reached (more people were
reached in each neighborhood than the minimal sample num-
ber). With the face-to-face interview method, participants com-
pleted a survey lasting 1015 min. The survey included ques-
tions about sociodemographic features, questions about current
health status and information, and attitudes and behavior about

adult immunization.

Ethics committee approval

Written permission for the study was granted by Canakkale
Provincial Directorate of Health for the FHC in the study
(number: 18231034-604.99) and by Canakkale Onsekiz Mart
University clinical research ethics committee (decision date:

20.02.2019, decision no: 2019-04).

Statistical analysis

Analysis of research data used the SPSS version 20.0, STATA
14, and SPSS AMOS programs. Analyses accepted p<0.05 as
statistically significant.

PATH analysis (adulthood vaccination recommendations
as a mediator variable) was applied to investigate factors that
may affect the situation of having any vaccination in adult-
hood. PATH analysis is a form of multiple regression describ-
ing the indirect, direct, and total effects of independent vari-
ables on a dependent variable. To assess the fit of the model,
acceptable limits were 0.05<RMSEA£0.08, 0.05<RMR£0.08,
0.90£FI1£0.94, 0.90£CFI£0.94, 2<X?/sd£5, while limits of
perfect fit were 0ERMSEA£ 0.05, 0£RMR£0.05, GFI=0.90,
AGFI>0.90, NFI>0.95, IF1=0.95, CFI>0.95, 0£X?/sd£2.
The applied PATH analysis model abided by these criteria.

RESULTS

The study group comprised 686 people. Mean age was 48.1£16.5
years (median: 49, minimum-maximum: 18-90). Other descrip-
tive features of participants are presented in Table 1.

Of the study group, 77% saw vaccination in the adult as
required and 72.4% had done any vaccination in the adult
(Table 2). Of vaccinations done, the most common were tet-
anus (55.1%), influenza (26.8%), and hepatitis B (8.2%).

Among participants, 58.9% were recommended vaccinations
in the adult and 9.4% of these people had not done the recom-
mended vaccines (Table 2). When the reasons for rejection were
asked of these 38 people who had not done the recommended
vaccines, the most common responses were not thinking the vac-
cines were protective against disease (26.3%), not thinking the
vaccination was necessary/thinking vaccines are harmful (23.7%),

2

Table 1. Characteristics of the study group.

Age (year) (n: 686) 48.1+16.5 (49.0)
Gender (n: 686)

Female 358 (52.2)

Male 328(47.8)
Occupation (n: 686)

Healthcare professionals/healthcare workers 41(6.0)

Other occupational groups 645 (94.0)
Marital status (n: 686)

Married 505 (73.6)

Single 119 (17.3)

Widow/divorced 62(9.1)
Education status (n: 686)

Primary education 271(39.5)

High school and higher education 415 (60.5)
Chronicillness (n: 686)

Yes 376 (54.8)

No 310(45.2)
Allergy to any factor (n: 686)

Yes 152 (22.2)

No 534 (77.8)

n: number; %: percentage.

thinking that they would acquire immunity by catching the dis-
ease rather than from vaccination (21.1%), fear of vaccine side
effects (10.5%), and not having time to get the vaccine (10.5%).

When people were asked about their thoughts on adult-
hood vaccinations, the most frequent responses were, “I know
about adulthood vaccinations; however, I don’t know what these
vaccinations are” (51.2%) and “only adults with some diseases
should be vaccinated, there is no need to vaccinate all adults”
(38.3%). Among participants, 63.3% had received vaccines
in the childhood period and 73.2% stated that they or their
family did not have their childhood vaccine card (Table 2).
When people were asked, “whose opinion and recommenda-
tion is important to you in your decision to be vaccines?,” the
most common answer was health employees at 92%.

Factors that may affect vaccination in the adult were inves-
tigated with PATH analysis. Variables explaining direct effects
were reduced age, being male, being married, having chronic
disease, having allergies, thinking vaccination in adults will
protect infants, children, and pregnant people around them
from disease, they or their families not having their childhood
vaccine card, seeing vaccinations as necessary in the adult, and

receiving vaccinations recommended to them in the adult
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(p<0.05). In the model where being recommended vaccina-
tion in the adult was used as the mediator variable (indirect
effects), explanatory variables were identified as being a health
employee/working in the health area and seeing vaccination
as necessary in the adult (p<0.05) (Table 3).

DISCUSSION

‘The majority of participants (77%) saw vaccination in the
adult as necessary. A study performed in FHC in Ankara found
this frequency was 50.5%, while a study in a family clinician
clinic in an education-research hospital identified this rate was
84.3%"%. Different results obtained about this topic lead to
consideration that there are attitude variations in geographies
with different sociocultural features. The incidence of receiv-
ing any vaccine in the adult is 72.4%. The most common vac-
cinations were tetanus (55.1%), influenza (26.8%), and hep-
atitis B (8.2%). A study in the Istanbul region reported that

57.9% had done vaccinations in the adult and the most com-
mon vaccinations were tetanus (42.1%), influenza (23.9%),
and hepatitis B (18.2%)°. A study by Bolatkale et al. identi-
fied that the most common vaccinations were tetanus (59%),
influenza (35.1%), and hepatitis B (28.1%)?. In Turkey, teta-
nus vaccinations are administered in emergency services as a
result of injury, within the framework of the maternal and neo-
natal tetanus elimination program and during military duty.
The high identification of the influenza vaccine administration
frequency may be explained by the occasional deadly influenza
epidemics observed and the awareness of this situation in soci-
ety. However, the vaccination frequencies obtained in studies
are not at the desired levels.

In this study, 58.9% of people had been recommended vac-
cinations in adulthood. Of those recommended vaccinations,
9.4% had not done vaccines for a variety of reasons. The most
common reasons were not thinking vaccines were protective

against the disease; not seeing vaccination as required/thinking

Table 2. Vaccination in adulthood, recommendation to vaccination, opinions about vaccination, and childhood vaccination status.

Thinking that vaccination is necessary in adulthood (n: 686)

Yes 528(77.0)

No 80(11.7)

Undecided 78(11.3)
To be vaccinated in adulthood (n: 686)

Yes 497 (72.4)

No 189 (27.6)
Recommendation for vaccination in adulthood (n: 686)

Yes 404 (58.9)

No 282 (41.1)
Being of proposed adulthood vaccination (n: 404)*

Yes 366 (90.6)

No 38(9.4)
|deas on adulthood vaccination (n:; 686)**

| know about adulthood vaccinations; however, | don’t know what these vaccinations are 351(51.2)

Only adults with some diseases should be vaccinated, there is no need to vaccinate all adults 263(38.3)

| know exactly of adulthood vaccinations 41 (6.0)

There isn't need for vaccination in adulthood 24 (3.5)

Vaccinations are required for only children 19(2.8)

All adults should be vaccinated 27 (3.9)

Required only in case of epidemic 3(0.4)

| have noidea 30 (4.4)

n: number; %: percentage; *Participants who were recommended to be vaccinated in adulthood answered this question; **More than one answer could be
obtained for this question and the percentage was calculated from the study group of 686 people.
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Table 3. Affecting factors of vaccination in adulthood, PATH analysis.

S e [

-

M->D | 05231 | <0.001
] 11->D | -00031 | 0.005 11->M->D | -00014 | 0085
iz I2->D | 00704 | 0.010 12->M->D | -00071 | 0719
i3 Bl 13>D | 00618 | 0275 [E"M 13->M->D | 00894 | 0.030
14 % 14->D | 00458 | 0014 % 14->M->D | 00116 | 0.394
5 Fll 5D | 00648 | 0043 M I5>M->D | -00072 | 0755
18 5 s 0.1088 0.001 E l6->M->D | -00011 | 0.961
7 17->D 0.0562 0.003 [7->M->D | 00194 | 0.165
'8 18->D | 00647 | 0050 18->M->D | -00449 | 0061
9 195D | 00552 | 0.008 19->M->D | 00005 | 0974
e 110->D | 00491 | 0.014 110->M>D | 00564 | <0.001

I: Independent variable; 1 1: Age (continuous variable); 12: Gender (female: O, male: 1); 13: Occupation (other occupational groups: O, healthcare professionals/
healthcare workers: 1); 14: Marital status (single: O, widow/divorced: 1, married: 2); 15: Chronicillness (no: O, yes: 1); 16: Allergy (no: 0, yes: 1); 17: Thinking that
vaccination in adults will protect infants, children, and pregnant people around them from disease (undecided: O, no: 1, yes: 2); 18: Childhood immunization
status (All childhood vaccinations have been/have been done, but doesn't know whether all of them have been done: O, Doesn’'t know/remember any one, no:
2); 19: Having the their childhood vaccination card in themselves or their family (yes: 0, doesn’t know/remember: 1, no: 2); 110: Thinking that vaccinations are
necessary in the adulthood (no: 0, undecided: 1, yes: 2); M (Mediator variable): Recommendation to vaccination in adulthood (no: 0, yes: 1); D (Dependent
variable): To be vaccinated in adulthood (no: O, yes: 1); EC: effect coefficient; p: statistical significance level.

In statistical analysis, p<0.05 is statistically significant. p<0.05 values are bold

vaccines are harmful; thinking they would acquire immunity
by catching the disease rather than from vaccination; and fear
of vaccine side effects. A study by Uzuner et al. found the most
common responses to the question “if you did not have the vac-
cinations, what was the reason?” were not being informed about
the topic (47.1%), not seeing vaccination as required (43.2%),
and thinking of vaccine side effects (3.1%)°. Non-scientific
misinformation has an important place in vaccine rejection.
Positive policies should be developed to inform the public.
Half of our study group had information about adulthood
vaccinations; however, they did not know what these vaccina-
tions were, with 38.3% stating vaccinations were only required
for those with some illnesses, 2.8% thinking vaccinations were
only required by children, and 4.4% having no idea about the
topic. A study in Antalya stated that 37% of people thought
only those with certain diseases required vaccination, 36%
knew about adulthood immunization but did not fully know
what, 4% thought vaccinations could only be administered
to children, and another 4% stated that vaccination was not
required in the adult'. Studies show that society does not have
sufficient information about adult vaccines, and there is com-
mon misinformation that vaccines are only required for some
diseases. In our study, when people were asked, “whose opin-
ion and recommendations are most important to you when
deciding on vaccination?” the most common response was
health employees (92%). In the study by Karabay et al., 93.8%

4

of the participants answered that the guidance of healthcare
professionals was effective in getting vaccinated®. A study con-
ducted in Ankara revealed that when participants were asked
about their preferred sources for informed on adulthood vac-
cinations, the most common responses were doctors (88.0%)
and midwives/nurses (25.4%)’. The frequent misinformation
in society and seeing health employees as a reliable source about
the topic indicate just how important it is for health employ-
ees to give information about adulthood vaccination in every
situation of contact with patients. Another study found that
only 20.5% of clinicians had done information about adult-
hood vaccination after graduation and the majority (88.5%)
stated they required practical refreshment". We believe that
education for health personnel before and after graduation will
be effective in communicating accurate information to soci-
ety. Informing health employees, the most important source
of information in society, with frequent in-service education
and about making vaccination recommendations to patients
may contribute to developing positive attitudes. Social media
may be used with this aim. However, it is important for soci-
ety to reach information about evidence-based medical prac-
tices through the use of social media. Otherwise, there may be
information pollution about the topic on social media. For this
reason, we think it is important that scientific organizations
or scientists use social media more frequently with the aim of

transferring information to society.

Rev Assoc Med Bras. 2025;71(3):220241779



Ozerdogan O et al.

In the literature, the factors affecting vaccination in adults
display variability. For example, the study by Asik et al. iden-
tified that being a woman was a factor increasing vaccination,
while age was ineffective'’. Similarly, a study in Ankara stated
that the gender and age variables did not affect vaccination
in the adult’. In our study, factors affecting vaccination in
the adult were investigated with PATH analysis (direct and
indirect effect). Indirect effects appeared to remove the effects
of a variety of sociodemographic factors (like age, gender,
and presence of chronic disease) as a result of vaccine rec-
ommendations to people. This situation may indicate that
people tend to get vaccinated when recommended, regard-
less of sociodemographic factors. When examined from this
aspect, one of the most important variables affecting vac-
cination behavior is recommending vaccines to people. In
studies in the literature, one of the most important reasons
for the lack of sufficient levels of adulthood vaccination is
the lack of vaccine recommendations'?. A study conducted
at Akdeniz University Faculty of Medicine Hospital involv-
ing over 2,000 individuals found that 68.2% of those vacci-
nated received their vaccines based on recommendations from
their doctor?. Additionally, a separate study at Yozgat Bozok
University, which included 3,000 participants, revealed that
73.7% of individuals who were recommended pneumococ-
cal vaccinations and 68.4% of those who were recommended

influenza vaccinations went on to receive those vaccinations'4.
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Comparison of myocardial perfusion scintigraphy and strain
echocardiography in patients undergoing coronary angiography

Caglar Kaya'™ ®, Muhammet Glirdogan?

SUMMARY

OBJECTIVE: Myocardial perfusion scintigraphy is acommon non-invasive method for assessing ischemic burden, though artifacts can affect accuracy.
Speckle-tracking strain echocardiography improves left ventricular function assessment, and global longitudinal strain correlates well with coronary
artery disease. The aim of this study was to compare myocardial perfusion scintigraphy with global longitudinal strain in stable angina pectoris patients.
METHODS: A total of 133 suspected coronary artery disease patients who underwent myocardial perfusion scintigraphy and coronary angiography
were prospectively enrolled and classified as myocardial perfusion scintigraphy true positives or false positives based on coronary angiography results.
Global longitudinal strain values for the epicardium, endocardium, and myocardium (avg) were calculated.

RESULTS: Ischemic percentages of myocardial perfusion scintigraphy>12% and mid-wall global longitudinal strain<-18.4% correlated with true positive
coronary angiography results. Left ventricular ejection fraction/global longitudinal strain mid ratio positively correlated with coronary artery disease
presence and severity. Higher ischemic percentages of myocardial perfusion scintigraphy showed a negative correlation (r: ~0.2606, p: 0.002) with
global longitudinal strain, indicating a greater likelihood of coronary artery disease (OR 0.25, 95%CI 0.08-0.73, p: 0.012). Female sex was linked to
fewer true positive myocardial perfusion scintigraphy results.

CONCLUSION: The GLS value of the Left Ventricle obtained by two-dimentional strain echocardiography offers sensitivity and specificity similar to
myocardial perfusion scintigraphy in the detection of coronary artery disease.. An elevated left ventricular ejection fraction/global longitudinal strain
ratio is a significant predictor of the presence and severity of coronary artery disease.

KEYWORDS: Two-dimensional echocardiography. Global longitudinal strain. Myocardial perfusion imaging.

INTRODUCTION deformation values obtained by global longitudinal strain (GLS)
Coronary artery disease (CAD) is a major cause of global analysis and the presence of CAD.

mortality. Stable angina pectoris (SAP), or chronic coronary This study aimed to compare MPS findings with GLS values
syndrome, is a specific form of CAD. Non-invasive diagnos- derived from strain echocardiography (S-ECHO) in patients
tic methods are preferred for evaluating patients with SAP'. with SAP who underwent coronary angiography (CAG).

Mpyocardial perfusion scintigraphy (MPS) is a non-invasive

imaging technique with high accuracy for evaluating ischemic

burden in SAP. It identifies ischemic and infarcted areas after METHODS

radiopharmaceutical injection. However, MPS is susceptible Between July 2023 and August 2024, 133 patients who under-
to artifacts and challenges that can lead to false-positive (FP) went MPS and CAG with suspected CAD were prospectively
or false-negative CAD assessments. included in the study. Patients with acute coronary syndrome, a

Two-dimensional (2D) transthoracic echocardiography is history of revascularization (stent and bypass), heart failure with
a common non-invasive method for detecting SAP, providing low ejection fraction (EF), and moderate-to-advanced valvular
important information on left ventricular ejection fraction diseases were excluded. The patients were divided into two main

(LVEF) and wall motion. Adding speckle tracking to echocar- groups according to the results of CAG: MPS true positives
diography enhances the detection of CAD by allowing precise (MPS-TPs) and MPS -FPs. Percentages and regions in MPS

assessments of segmental myocardial deformation®. Longitudinal were also recorded. Patients who underwent CAG due to MPS
myocardial fibers are the most sensitive to ischemia and are pre- positivity were included. The study was conducted in compli-
dominantly located in the subendocardial layer. According to ance with the Declaration of Helsinki. The study protocol was
the literature, there is a strong correlation between myocardial approved by the Institutional Committee on Human Research

Trakya University, Department of Cardiology - Edirne, Turkey.
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and Ethics. All patients provided a written informed consent.
The Trakya University’s Ethics Committee approved this study
(clinical trial approval number: TUTF-GOBAEK-2023/398).

Data assessments

Echocardiographic images were obtained using Vivid §70 sys-
tems (GE Healthcare, Horton, Norway) and were analyzed on
the Echo-PAC workstation. Conventional echocardiographic
measurements followed standard guidelines, with the software
automatically calculating GLS values for epicardial, endocar-
dial, and myocardial layers (GLS-epi, GLS-endo, and GLS-mid
[avg], respectively), with GLS-mid recorded as GLS Avg. Severe
CAD was defined by CAG =70% stenosis, and SYNTAX scores
were calculated for these cases using the online tool (version
2.28)°. After the SYNTAX scores were calculated, the patients
were divided into three groups as described in the literature®.
This grouping was made as SYNTAX scores 022, 23-32, and
33 and higher. Patients with severe CAD were placed in the
MPS TP group.

Statistical analysis

Statistical analyses were conducted using SPSS version 25.0
(SPSS, Chicago, IL, USA). Continuous variables were presented
as means and standard deviations, while categorical variables
were reported as counts and percentages. The Shapiro-Wilk test
assessed normality. An independent samples t-test compared
continuous variables between two groups, and the Pearson’s
chi-square test evaluated relationships among categorical vari-
ables. Receiver operating characteristic curve analysis deter-
mined curve areas and cutoff points. Logistic regression anal-
ysis identified independent variables. All tests were two-tailed,
with p<0.05 deemed statistically significant.

RESULTS

In this study, a total of 133 patients were enrolled and divided
into two groups: 58 (43.60%) in the MPS-FP group and 75
(56.40%) in the MPS-TP group. The MPS-FP group showed
a female predominance (60.35%, p=0.002). The mean age of
all patients was 59 years, with the MPS-TP group being older.
Higher rates of diabetes, hypertension, and smoking were
observed in the MPS-TP group, as expected. Conventional
echocardiographic parameters, including LVEE left ventricular
(LV) diameter, and LV mass index, did not differ significantly.
The MPS percentages were 14.88+5.28 for the MPS-TP group
and 11.10+2.79 for the MPS-FP group. Table 1 presents the
clinical characteristics and echocardiographic parameters of the
study population comparing the MPS-TP and MPS-FP groups.

2

Vascular disease distributions were analyzed by the vessel
count and lesion location: 27 patients (36.0%) had single-ves-
sel disease, 18 (24%) had two-vessel disease, and 30 (40%) had
three-vessel disease. Left anterior descending (LAD) lesions
were most common (81.33%), with circumflex artery (CX)
and right coronary artery (RCA) lesions showing similar rates
(60 and 61.33%, respectively). All GLS values were statistically
significantly lower in the MPS-TP group (p<0.001) (Table 1).
Ischemia was mainly in the anterior (68%) and lateral (52%)
regions, followed by inferior (47%), septal (26%), and apical
(14%) regions. In the MPS-TP group, Pearson’s correlation
coeflicient revealed a negative correlation between MPS isch-
emic percentages and GLS values (Table 2).

While the diagnostic performance of MPS percentages and
GLS parameters in the MPS-TP group was evaluated, the GLS
mid (avg) cutoft value for predicting CAD in the MPS-TP group
was <-18.4. Sensitivities and specificities were estimated to be
in the range of 84-86% (area under the curve [AUC]: 0.91,
p<0.001). When the cutoff values for MPS were analyzed, a
value of 12% was found (Table 2).

Correlation analysis showed a statistically significant
increase in the LVEF/GLS ratio with higher SYNTAX scores
(r=0.3164, p=0.006). While GLS values did not differ statisti-
cally significantly by the number of affected vessels (p=0.315),
the LVEF/GLS ratio was statistically significantly higher in
three-vessel disease than in single-vessel disease (3.69%0.56
vs. 4.07£0.45, p=0.042). By SYNTAX grouping, a decrease
in GLS values and an increase in the LVEF/GLS ratio were
observed (p=0.038). The SYNTAX scores showed a statistically
significant negative correlation with all GLS values (GLS Avg:
r=-0.3361, p=0.003). Regression analysis identified age, male
sex, and GLS mid (mean) as independent variables (Table 3).
In a multivariate model, the LVEF/GLS ratio was also found
as an independent risk factor (OR 231, p<0.001).

In the analyses performed for lesion prediction, a decrease
in regional longitudinal strain (RLS) values related to the lesion
site was found for LAD and RCA lesions. In patients with CX
lesions, there was a statistically significant decrease in RLS val-
ues related to both the LAD and CX territories (p<0.001).

DISCUSSION

The main findings of the study can be summarized as follows:
(1) In patients with SAP, there was a correlation between MPS
results above 12% (sensitivity: 0.77, specificity: 0.81) and mid-
wall GLS (avg) values below -18.4% (sensitivity: 0.74, speci-
ficity: 0.96) with TP CAG outcomes. (2) Within the MPS-TP
group, there was a positive correlation between the LVEF/GLS
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Table 1. The clinical characteristics of patients and some conventional echocardiographic and two-dimensional global longitudinal strain parameters
of the study population in comparison with myocardial perfusion scintigraphy true positives and myocardial perfusion scintigraphy false positives.

I g == I
(NS-CAD) (n=58) (mean=SD) (CAD, yes) (n=75) (mean=SD)

Age (years) | 55.94+9.99 | 61.70£9.61 | <0.001
Gender

Male, n (%) 23(39.65) 50(66.67)

Female, n (%) 35 (60.35) 25(33.33) 0.002
BMI, kg/m? 29.47+3.84 29.21+4.64 0.728
DM, n (%) 12 (20.68) 32 (42.66) 0.008
HT, n (%) 48 (82.75) 63(84) 0.848
Smoking, n (%) 23(39.65) 43(57.33) 0.036
HL, n (%) 24(41.37) 49 (65.33) 0.006
LVEF (%) 65.7524.47 64.73£5.37 0.251
E/e 8.36+2.27 9.114£2.23 0.029
LVEDD (mm) 46.98+3.88 47.12+4.18 0.847
LVESD (mm) 29.53+3.43 30.24+3.82 0.272
LV mass index (g/m?) 97.02+16.41 101.81£22.45 0.175
LA volume index (mL/m?) 21.6444.58 21.8345.33 0.761
Percentage of ischemia in MPS 11.10£2.79 14.88+5.28 <0.001
GLS mid-myo (avg), % -22.04+2.14 -15.48+2.37 <0.001
GLS endocardial, % -24.9942.48 -18.43+£2.95 <0.001
GLS epicardial, % -19.53+£1.80 -14.9242.60 <0.001
LVEF/GLS Avg ratio 3.05£0.32 3.8610.61 <0.001

BMI: body mass index; CAD: coronary artery disease; Cx: circumflex artery; DM: diabetes mellitus; HL: hyperlipidemia; HT: hypertension; EDD: end-diastolic
diameter; EF: ejectionfraction; ESD: end-systolic diameter; LA: left atrial; LV: left ventricular; MPS: myocardial perfusion scintigraphy; NS: non-significant; GLS:
global longitudinal strain; LVEF: left ventricular ejection fraction; Avg: average.

Table 2. Diagnostic performance of myocardial perfusion scintigraphy percentage: Global longitudinal strain parameters and the correlation
between ischemic percentages of myocardial perfusion scintigraphy and global longitudinal strain values in the myocardial perfusion scintigraphy
true-positive group.

Diagnostic performance of GLS parameters in the true-positive group

|| cuoft | Auc(osuc) Sensitivity Specificity
GLS (Avg) 184 0.90(0.84-0.95) 0.74(0.63-0.83) 0.96 (0.88-0.99) <0001
GLS endocardial 223 0.91(0.84-0.95) 0.84(0.74-0.90) 0.86(0.75-0.92) <0001
GLS epicardial 164 0.90(0.83-0.94) 0.77 (0.66-0.85) 0.96 (0.88-0.99) <0001

Diagnostic performance of MPS percentages in the true-positive group

uco4ch
Percentage of ischemia in MPS

>12 <0.001

0.76 (0.68-0.86) |
Specificity: 0.81 (0.69-0.89)

Sensitivity: 0.77 (0.66-0.85)

Correlation between ischemic percentages of MPS and GLS values in the true-positive group

Correlation (r)

GLS (Avg) -0.2606 0.002
GLS endocardium -0.2716 0.002
GLS epicardium -0.2636 0.002

GLS: global longitudinal strain; Avg: average; MPS: myocardial perfusion scintigraphy; AUC: area under the curve; Cl: confidence interval.
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Table 3. Uni-multivariate and stepwise binary logistic regression analyses for myocardial perfusion scintigraphy-TPs.

Univariate model-1

Multivariate model-1

Age 1.062 1.02-1.10 0.002 1.12 1.02-1.23 0.018
Sex (male) 3.043 1.49-6.20 0.002 12.9 1.60-104.9 0.016
DM 2.853 1.30-6.24 0.009 2.00 0.33-12.07 0.446
Smoking 2.045 1.01-1.10 0.044 0.97 0.18-5.17 0.977
LVEF/GLS 103.0 20-514 <0.001 2.34 0.01-1836 0.802
GLS-endo 0.441 0.34-0.58 <0.001 0.67 0.30-1.51 0.345
GLS-avg 0.381 0.27-0.53 <0.001 0.25 0.08-0.73 0.012
GLS-epi 0.339 0.23-0.49 <0.001 1.79 0.57-5.67 0.217
EF 0.961 0.89-1.02 0.250 1.22 0.98-1.51 0.067

Multivariate model-2

Age 1.17 1.06-1.29 0.002
Sex (male) 557 1.06-29.2 0.042
DM 0.89 0.19-4.08 0.886
Smoking 0.95 0.19-4.65 0.956
LVEF/GLS 231 24-2222 <0.001

Log Reg: logistic regression; GLS: global longitudinal strain; Avg: average; Epi: epicardium; Endo: endocardium; EF: ejection fraction; DM: diabetes mellitus; Cl:

confidence interval; OR: odds ratio.

mid ratio and both the presence and severity of CAD. (3) A
negative correlation was identified between increasing ischemic
percentages of MPS and GLS values, indicating that this cor-
relation is associated with an increased likelihood of TP CAD.
(4) Additionally, it was found that female sex was associated
with a reduced rate of TP results in MPS.

Risk stratification in SAP is essential for optimal manage-
ment. The recent European Society of Cardiology guidelines
recommend direct invasive CAG for patients with a pre-test
probability of CAD over 85%. For those with a pre-test proba-
bility between 15 and 85%, non-invasive stress testing, prefer-
ably with imaging, is advised to reduce costs and complications
following invasive procedures'. Although treadmill or bicycle
exercise testing is cost-effective, safe, and widely available, it has
been used less frequently in recent years because of its low sensi-
tivity’. MPS is recommended by clinical guidelines for assessing
ischemic burden in patients with suspected angina pectoris and
a moderate-to-high pre-test probability (15-85%). Additionally,
it is essential for risk stratification and treatment planning in
patients diagnosed with CAD'. In patients with angina symp-
toms, the MPS method has a sensitivity of 86-88% and a spec-
ificity of 74-76% for detecting coronary stenosis®. While this
method is valuable for diagnosing CAD, its main limitation is

the radiation exposure from thallium-201 radiopharmaceuticals.

4

Additionally, limited availability in various health-care settings
and the need for skilled specialists to interpret results pose fur-
ther challenges®. MPS has a significant rate of false-negative
and FP results’. It may not accurately reflect CAD severity in
patients with multivessel disease. Factors contributing to FPs,
especially in obese individuals and women, include attenua-
tion artifacts, technical limitations, coronary vasospasm, circu-
lation abnormalities, cardiomyopathy, and conduction issues
like left bundle branch block®. The guidelines recommend that
CAG should be considered if MPS reveals ischemia of 10% or
more'. In our study, we found an ischemic burden of 12% as a
cutoff value for MPS in the detection of CAD in the MPS-TP
group. Therefore, additional imaging techniques are required
to guide the invasive strategy in distinguishing between these
closely related values.

Echocardiography is a widely used, radiation-free tech-
nique. However, suboptimal image quality in some patients
can hinder the assessment of segmental motion in CAD, and
an accurate visual analysis requires an experienced operator’.
Conventional echocardiographic measurements can obscure
regional wall motion abnormalities, but studies show that 2D
speckle-tracking strain analysis can reveal subtle myocardial
changes indicative of CAD™. In our study, we identified a
threshold of <-18.4% for LV/GLS (avg) to detect CAD in the
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MPS-TP group using S-ECHO. The literature suggests that
S-ECHO provides valuable information not only in the detec-
tion of CAD but also in the assessment of wall motion abnor-
malities''. In the literature, a study examining 268 patients
with negative cardiac biomarkers and non-specific electrocar-
diographic (ECG) findings but with a suspicion of CAD iden-
tified a cutoff value of -18.8% for LV/GLS. In their study, the
sensitivity of GLS was found to be 72%, while the specificity
was 82%". In our study, the cutoff value for LV/GLS (avg)
was determined to be -18.4%, with a sensitivity of 74% and
a specificity of 96% for GLS. Furthermore, a decrease in LV/
GLS values was confirmed to be an independent predictor of
stable CAD in patients without wall motion abnormalities'.
On the other hand, the literature suggests that negative results
for LV/GLS obtained by S-ECHO may provide an acceptable
negative predictive value for CAD’. In our study, we similarly
found that GLS (avg) measurements serve as a negative predic-
tor of CAD for patients with TP results in MPS. It has been
determined that S-ECHO can guide the discharge of patients
with suspected CAD who have normal GLS values from emer-
gency departments or cardiology clinics.

S-ECHO has several advantages over MPS, including
enhanced accessibility, greater repeatability, and shorter pro-
cedure times'. The literature shows that patients with CAD
have lower left ventricular GLS values than those with nor-
mal coronary arteries. Additionally, patients with significant
stenosis in a specific artery exhibit a greater reduction in RLS
from that segment. Thus, S-ECHO is useful for diagnos-
ing CAD and identifying the responsible lesions in affected
coronary arteries'®. However, in our study, while the sub-
group analysis of patients with MPS-TPs revealed that the
endo-mid-epi values of LAD-RLS from the same segment
were lower compared to other regions (with LAD-lesion
-16.51; without -20.64, p<0.001), regression analysis indi-
cated that no RLS value served as an independent predictor
for predicting LAD lesions (OR 3.35, 95%CI 0.16-67.23,
p:0.408). Similarly, the literature demonstrates that studies
utilizing speckle-tracking echocardiography in patients with
total and subtotal stenosis in different coronary arteries have
successfully distinguished between the degrees of stenosis'.
In our study, although a greater reduction was observed in
RLS values applied for lesion-specific evaluation, we deter-
mined that none of the RLS parameters could be utilized as
predictors for lesions (p>0.05). The most likely reasons for
this finding may include the fact that coronary arteries do
not solely supply specific segments, variations during the
coronary arteries, the presence of collateral circulation, and

microvascular circulation disturbances.

5

A remarkable finding of our study was the increase in the
LVEF/GLS ratio in MPS-TP patients, independent of EF. We
observed that as the SYNTAX score increased, GLS values
decreased and the LVEF/GLS ratio rose, indicating a negative
correlation. This suggests that the LVEF/GLS ratio may indi-
cate disease prevalence beyond just CAD presence. In a study
conducted on acute coronary syndrome patients in the litera-
ture, GRACE score, SYNTAX score, and GLS values were used.
In this study, it was found that the LV/GLS ratio could be used
in patients with high GRACE scores'®. Therefore, we believe
that the increase in the LVEF/GLS ratio in patients with stable
CAD as seen in our study can be used to predict subclinical LV
dysfunction. It is known that the specificity and sensitivity of
MPS are lower, and its diagnostic value is reduced in women.
Possible reasons for this are attenuation artifacts or anterior
chest wall morphologies®. Breast tissue most commonly causes
artifacts on the anterior wall. In other regions, the diaphragm
in the inferior wall and adipose tissue in the lateral wall may
cause artifacts. In our study, we observed a female predom-
inance in the MPS-FP group. LVEF/GLS examination may
be an important alternative to MPS in female patients with
SAP and CAD.

CONCLUSION

In SAP patients, LV/GLS from 2D speckle-tracking echocar-
diography shows sensitivity and specificity similar to MPS for
detecting CAD. A higher LVEF/GLS ratio is a strong indica-
tor of CAD severity. LV/GLS is a useful non-invasive option,
especially for female patients prone to MPS FPs due to artifacts.
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Comparison of high- and low-dose radial extracorporeal shock
wave therapy in carpal tunnel syndrome
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SUMMARY

OBJECTIVE: The aim of this study was to compare the efficacy of radial extracorporeal shock wave therapy administered at low vs. high pressures
in patients with carpal tunnel syndrome.

METHODS: Patients with carpal tunnel syndrome were randomized into two groups: low-dose group and high-dose group. Each patient underwent
a total of four sessions of radial extracorporeal shock wave therapy, administered once a week. The radial extracorporeal shock wave therapy was
delivered at 4.0 bars for the high-dose group and 1.5 bars for the low-dose group. Both groups received conventional physical therapy program
consisting of transcutaneous electrical nerve stimulation, paraffin wax, orthoses, and tendon gliding exercises, three times per week over a 4-week
duration. Outcome measures included pain levels, hand grip strength, pinch strength, the Boston Carpal Tunnel Syndrome Questionnaire, and nerve
conduction studies.

RESULTS: Both groups exhibited improvements across all measures, except for the nerve conduction studies parameters. In the intragroup analysis,
statistically significant differences were observed with small-to-moderate effect sizes for median motor distal latency, median sensory nerve conduction
velocity, median sensory distal latency, and the Boston functional status subscale, all favoring the high-dose group (p<0.05). In the low-dose group, a
statistically significant difference with a moderate effect size was noted solely for hand grip strength (p<0.05).

CONCLUSION: High-dose radial extracorporeal shock wave therapy was significantly better than low-dose radial extracorporeal shock wave therapy
with small-to-moderate effect sizes in the recovery of the function and nerve conduction studies parameters of patients with carpal tunnel syndrome.
Clinical Trials Registry: The study was registered on the Clinical Trials Registry (registration number: NCT05681663).

KEYWORDS: Carpal tunnel syndrome. Extracorporeal shock wave therapy. Pain. Electromyography. Treatment.

INTRODUCTION and they reported that rESWT reduces the symptoms of CTS>

Carpal tunnel syndrome (CTS) is a prevalent form of neuropraxia
affecting the upper extremity'. Non-steroidal anti-inflammatory
drugs, local corticosteroid injections, diuretics, vitamin B sup-
plements, rest splints, manual therapy techniques, and physical
therapy modalities are utilized in the management of CTS?.

Extracorporeal shock wave therapy (ESWT) operates on the
principle of directing high-amplitude sound waves toward the
injured area of the body. Experimental studies indicated that
ESWT enhanced nitric oxide production, repaired damaged
axons, and promoted axonal regeneration®*. Therefore, using
the ESWT in patients with CTS could be a useful treatment
option, especially for nerve healing.

In the literature, studies investigating the effect of radial

ESWT (rESWT) on CTS used different pressure applications,

7. However, there is no consensus on which pressure value is
more effective. Therefore, the aim of this study was to com-
pare the effects of low (1.5 bars)- and high (4.0 bars)-pressure
doses on CTS symptoms.

METHODS

The study employed a randomized, single-blind, 1:1 par-
allel-group design and was conducted at Kirgehir Ahi
Evran University from December 2022 to April 2023.
Approval was granted by the local ethics committee on
November 22, 2022 (2022-21/185). The study was con-
ducted in accordance with the principles of the Declaration
of Helsinki.
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Participants

Inclusion criteria consisted of individuals aged 18—65 years,
experiencing paresthesia, pain, and vasomotor symptoms in
the region associated with the median nerve for more than 6
weeks, a positive provocative test, and a neurophysiological
assessment indicating mild-to-moderate median nerve lesion
severity. Patients were excluded if they had undergone previ-
ous injections or surgery within the last 3 months, had severe
CTS, exhibited any sensory and/or motor deficits in the ulnar

or radial nerve, or had systemic conditions contributing to CTS.

Randomization

A randomization process was conducted to assign 36 patients
with CTS to two study groups: high-dose group (HDG, n=18)
and low-dose group (LDG, n=18), utilizing matched-pairs ran-
domization based on age and sex (Figure 1).

Blinding

All evaluations were conducted by the investigator, who remained
blinded to the group assignments throughout the study. The
patients and clinicians were not blinded.

Interventions

The conventional physiotherapy program included transcu-
taneous electrical nerve stimulation (TENS), tendon glid-
ing exercises, wrist resting splint, and paraffin wax treat-
ment. This physiotherapy regimen was identical for both
groups and was administered three times per week over a

4-week duration.

Transcutaneous electrical nerve stimulation

Conventional TENS was administered, with the pulse dura-
tion adjusted to 50—100 Ws, and was delivered at a frequency
of 100 Hz for a duration of 20 min, at an amplitude that did

not induce muscle contractions®.

Tendon gliding exercises
The patients were directed to perform tendon gliding exercises

as recommended by Totten and Hunter®.

Orthosis
The use of a night orthosis to keep the wrist in a neutral posi-

tion was advised for each patient’.

Figure 1. Study flowchart.
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Paraffin wax

Patients were asked to dip their hands up to their wrists in a
paraffin cauldron. After each immersion, the patient’s hand
was removed from the paraffin cauldron, waited for 5 s, and
dipped again. The patient’s hand was covered with a bag and
wrapped in a towel, and waited for 20 min’.

Radial extracorporeal shock wave therapy

Both the study groups received a total of four sessions of EESWT
once a week. A Modus rESWT Touch Shock Waves device (Inceler
Medikal, Ankara, Turkey) was used for tESWT with a frequency
of 5 Hz and 2000 shock pulses for both groups®. The only dif-
ference was in pressures as the HDG received the tESWT with a

pressure of 4.0 bars, while the LDG received 1.5 bars pressure °.

Outcome measurements

Outcome measures included pain intensity, hand grip strength,
pinch strength, neurophysiological status, and functional sta-
tus of the upper extremity. Measurements were taken before
treatment (baseline), after treatment (week 4), and 12 weeks
post-treatment (week 16). The nerve conduction studies (NCS)
were conducted twice, at baseline and week 16.

Primary outcomes

Visual analog scale

The patients were requested to indicate the intensity of the pain
they experienced over the past 24 h by marking a 10-cm line
scale, where 0=“no pain” and 10=“maximum pain.” Pain was
assessed using three distinct parameters: night pain, resting

pain, and activity pain'’.

Electroneuromyography

A Nihon Kohden Neuropack S1 MEB-9400 electroneuro-
myography (ENMG) device (Nihon Kohden Corp., Tokyo,
Japan) was utilized. Values of median sensory distal latency
(mSDL) <3.6 ms, median motor distal latency (mMDL) <4.2
ms, and median sensory nerve conduction velocity (mnSNCV)
>50 m/s were deemed normal'’. The classification for CTS
provided by the American Association of Neuromuscular and
Electrodiagnostic Medicine (AANEM) was utilized"?.

Secondary outcomes

Hand grip strength

Grip strength for both hands was assessed using the Jamar®
Hand Dynamometer (Patterson Medical, Warrenville, IL,
USA), and the results were expressed in kilograms'.

Pinch strength

'The pinch strength of both hands was measured using the Jamar®
Pinch Meter (Patterson Medical, Warrenville, IL, USA), and
the results were expressed in kilograms'*.

Boston Carpal Tunnel Syndrome Questionnaire

The valid and reliable Turkish adaptation of the Boston Carpal Tunnel
Syndrome Questionnaire (BCTSQ) was utilized, as it assesses both
symptom severity and functional status in patients with CTS".

Sample size

‘The G-Power program (version 3.1.9.4, University of Diisseldorf,
Diisseldorf, Germany) was utilized for this calculation. To achieve
80% power with an o error level of 0.05, repeated-measures
analysis of variance (ANOVA) was conducted for both with-
in-group and between-group interactions, employing a large

effect size of 0.30 to account for the two groups.

Statistical analysis

The IBM SPSS software (version 25.0, IBM Corp., NY, USA)
was employed for statistical analysis. A two-way ANOVA was
conducted to assess changes over time in the measured out-
comes of the study groups and their group—time interactions.
Eta squared (?) was calculated to classify effect sizes as 0.02
(small), 0.13 (moderate), and 0.26 (large). A statistical signif-

icance level of p<0.05 was established.

RESULTS

Primary outcomes

There was a significant decrease in visual analog scale (VAS)
rest, VAS activity, and VAS night measurements after treatment
compared to pre-treatment measurements for both groups.
While the highest decrease occurred in the VAS night of the
HDG (7.06%2.89 vs. 2.13%2.78), the least decrease was in
the VAS rest value of the LDG (5.11£2.17 vs. 2.61£2.12).
The intragroup analyses of pain parameters indicated no sig-
nificant group-by-time interaction (Table 1).

There was an improvement with moderate effect sizes in
post-treatment (week 16) mMDL, mSNCV, mSDL, and median
sensory nerve action potential (nSNAP) measurements com-
pared to pre-treatment measurements for the HDG (Table 2).

Secondary outcomes
The sociodemographic information of the participants is shown
in Table 2. There was a significant increase in grip and pinch

St ength measurements after treatment compart ed to pre-treatment
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Table 1. Intergroup and intragroup analyses.

Variables Gl Baseline Week 4 Week 16 Intragrou Intergroup
p meanzSD mean=SD mean+SD group p* p**

5.11+£2.17 3.28+1.87 2.61+£2.12

VAS rest (cm) 0.000* 0.291 0.038
HDG 5.5+£3.18 4.25+3.38 2.38+2.87
LDG 7.67+2.66 4.44+3.28 4.44+3.18

VAS activity (cm) 0.000* 0.076 0.077
HDG 7.631£2.8 5.25+3.34 3.19+3.08
LDG 6.17+£2.28 3.06+1.83 26124

VAS night (cm) 0.000* 0.248 0.043
HDG 7.06£2.89 3.94+3.4 2.13+2.78
LDG 4.1+0.73 - 4.05+0.78

mMDL (ms) 0.014* 0.005** 0.221
HDG 4.35+£1.22 - 3.6£0.78
LDG 41.75+6.74 - 40.22+9.07

mSNCV (m/s) 0.084 0.005** 0.223
HDG 39.86+8.42 - 45.75+10.05
LDG 2.99+0.6 - 3.3£1.51

mSDL (ms) 0.784 0.032** 0.136
HDG 3.11+£0.74 - 2.7120.64
LDG 40.22+18.1 - 37.49+26.87

mSNAP 0.737 0.333 0.029
HDG 20.31+11.38 = 25.9+£10.81
LDG 15.74£4.0 18.64+5.29 22.46+6.56

Grip strength (kg) 0.000* 0.003** 0.168
HDG 20.16+6.03 22.61+6.25 22.99+5.73
LDG 525+1.79 6.28+£1.9 6.21+£1.93

Pinch strength (kg) 0.000* 0.231 0.045
HDG 6.4+1.57 6.87+1.66 7.09+1.51
LDG 3.13+0.74 2.05+0.86 2.22+0.83

BCTSQ symptom severity 0.000* 0.162 0.055
HDG 3.27+1.01 2.27+0.71 1.9640.84
LDG 3.25+0.89 2.78+0.95 2.87+0.91

BCTSQ functional status 0.000* 0.04** 0.103
HDG 3.33+1.06 2.92+0.98 2.44+1.02

SD: Standard deviation; LDG: low-dose group; HDG: high-dose group; mMDL: median motor distal latency; mSNCV: median sensory nerve conduction
velocity; mSDL: median sensory distal latency; mSNAP: median sensory nerve action potential; BCTSQ: Boston Carpal Tunnel Syndrome Questionnaire; VAS:
visual analog scale; kg: kilogram; cm: centimeter; ms: millisecond; m/s: meter/second; p<0.05; *p: intragroup analysis; **p: intergroup analysis; n% effect size,
statistically significant values are denoted in bold.

Table 2. Sociodemographic and baseline clinical characteristics of the groups.

LDG (n=18) )

Age (years) 51.89+12.21 56.88+7.25 0.164
Body mass index (kg/m?) 31.77£4.94 31.88+4.88 0.94
Sex (female:male) 15:3 15:1 0.347
CTS grade (mild:moderate) 3:15 4:12 0.549
Occupation (n)

Homemaker 11 15

Teacher 4 1 0.164

Worker 3 0
Affected side (right:left) 10:8 10:6 0.681
Dominant side (right:left) 18:0 16:0 -

SD: standard deviation; LDG: low-dose group; HDG: high-dose group; kg: kilogram; m: meter; CTS: carpal tunnel syndrome, *p<0.05.
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measurements for both groups (Table 2). However, only grip strength
indicated a statistically significant group-by-time interaction with
a moderate effect size in favor of the LDG (HDG: 20.16£6.03 vs.
22.9945.73; LDG: 15.74+4.0 vs. 22.4616.56; p=0.003;1?=0.17).

According to the intergroup analysis, there was a signif-
icant decrease in BCTSQ symptom severity and functional
status subscale measurements after treatment compared to
pre-treatment measurements for both groups. However, only
the BCTSQ functional status subscale (HDG: 3.33%1.06 vs.
2.44+1.02; LDG: 3.2520.89 vs. 2.87+0.91; p=0.04; 11>=0.10)
indicated a significant group-by-time interaction with a small
effect size in favor of the HDG (Table 2).

DISCUSSION

In accordance with the findings, it was noted that both groups
demonstrated improvements in pain, grip strength, pinch
strength, and functional status following the intervention.
However, those in the HDG were significantly better on the
NCS parameters and BCTSQ functional status compared to
those in the LDG 12 weeks after the intervention.

In a dose-dependent rESWT study, it was reported that
three sessions of 4.0 bars rESWT improved mSNCV scores
in patients with mild-to-moderate CTS'. In a randomized
prospective study, the effectiveness of 1.5 bars tESWT and
corticosteroid iontophoresis was compared in patients with
CTSY. According to the literature, both low-dose and high-
dose rESWT improved NCS parameters. Despite these find-
ings, there were improvements in mMDL, mSNCV, mSDL
and mSNAP measurements after the intervention in HDG..
Also, intragroup analysis of the mMDL, mSNCV, and mSDL
measurements demonstrated a statistically significant intragroup
interaction in favor of the HDG. In a systematic review on the
use of NCS in the diagnosis of CTS, it was reported that the
cutoff value for sensory latency was 3.37 ms (2.8—4 ms) and for
motor latency was 4.28 ms (3.8—4.6 ms)'S. When the values in
our study were compared with the reported cutoff values, the
sensory latency values in our study were significant in favor of
the HDG (4.0 bars) and parallel to the literature.

There is presently no established standard treatment protocol
regarding application frequency, energy intensity, or total shots
for the use of rESWT in CTS". However, numerous studies have
employed two or more sessions of ESWT for chronic musculoskel-
etal disorders>'”?. Consequently, clinical experience suggests that
repeated sessions of ESWT may be more effective than a single
application. In the present study, the more frequently used appli-
cations of rESWT in the literature were preferred, and rESWT
was applied with 2,000 shots, 1.5 bars and 4.0 bars intensity

5

of energy, and a frequency of 5 Hz. Especially, in the literature,
there are conflicting applications for rESWT pressure inten-
sity for treating CTS. A randomized controlled trial compared
rESWT and corticosteroid iontophoresis, with an application of
1.5 bars tESWT". In another study, tESWT; local corticosteroid
injection, and splint groups were compared, with an application
of 4.0 bars rESWT". Thus, different pressure applications were
used in studies examining the impact of rESWT treatment on
CTS, and all studies reported that tESWT reduced the symp-
toms of CTS*”Y. In our study, the effects of low- and high-pres-
sure values on the symptoms of CTS were compared in order to
investigate which pressure severity of tESWT is superior in the
management of CTS. As a result, the application of rESWT ata
high pressure (4.0 bars) in the treatment of CTS could be more
effective in reducing clinical symptoms.

In this study, one of the limitations was that functional mea-
surements were subjective based on patient statements. Also, the
sample size was small, which may have limited the generaliz-
ability of the findings. Clinical functional tests could be useful
as an objective method in future studies. Similarly, the use of
ultrasound imaging which objectively measures the median nerve
diameter would strengthen the level of evidence in future studies.

CONCLUSION

Both groups experienced improvements in pain, grip strength,
pinch strength, and functional status following the intervention.
However, high-dose tESWT was significantly better than low-
dose rESWT with small-to-moderate effect sizes in the recov-
ery of the function and NCS parameters of patients with CTS.
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