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EDITORIAL

Healthcare and Teaching Hospitals

1) Olimpio . Nogueira V. Bittar’
1 José Dinio Vaz Mendes?

1. Secretaria de Estado da Satde de Sdo Paulo and Universidade Nove de Julho — Campus Vergueiro, Sdo Paulo, SP, Brasil

In order to improve healthcare for Brazilians, the
Brazilian Health System (SUS) should guarantee a
wide range of services, which include healthcare pro-
motion, prevention, treatment and rehabilitation ac-
tions carried out in a long productive chain, from the
small family healthcare unit to the large specialized
hospital, which means from vaccination to organ
transplantation, from analgesic to expensive surgical
prostheses.

Each SUS service has its own characteristics,
with specific techniques, ranging from behavioural
approaches to the intensive use of equipment, with
different degrees of complexity. They need trained
professionals, technically and administratively,
whose learning places are varied, with emphasis on
teaching hospitals (TH).

The changes in the SUS thus include TH due to
their participation in the training in the 14 profession-
al healthcare categories and also because they consti-
tute the most costly and complex SUS services'.

The healthcare sector is subject to the effects of
demographic, epidemiological, technological, socio-
cultural, geopolitical and even climatic transitions,
resulting in new and more costly demands on the
system. These conditions increase the importance

2. Secretaria de Estado da Saude de Sio Paulo, Sao Paulo, SP, Brasil

http://dx.doi.org/10.1590/1806-9282.64.12.1058

(and cost) of TH in researching and teaching new
skills and medium and long-term strategies that
make SUS sustainable?.

TH are classified in university hospital, hospital
school and auxiliary teaching hospital. The first is
owned or managed by universities and the second
one by the medical school, while the third one is ar-
ranged with a higher education institution.

They are exponential organizations due to the
constant and intense disruption and innovation of
the technology used. It has high fixed costs for the
capital invested in specific physical area, equipment
whose technology is rapidly renewed, professionals
of notorious specialization, expenses with research
and education, high consumption of inputs, public
utility and maintenance items, longer length of stay
in hospital and minor turnover of beds.

There are in the country (connected to SUS) 200
TH certified, of which 51 are in the State of Sao Paulo
(ESP), 11 belonging to the State Government.

In 2017, the 51 TH admitted 710,000 patients
(28.5% of hospitalizations in the 614 hospitalization
units of SUS/SP). The average of procedures of high
complexity in SUS/SP is 8.4%; in TH, it is 18.4%. The
mean value of hospitalization for TH is twice as high

DATE OF SUBMISSION: 01/11/2018 DATE OF ACCEPTANCE: 05/11/2018
CORRESPONDING AUTHOR: Olimpio Bittar

Av. Dr. Eneas de Carvalho Aguiar — Sao Paulo — Sio Paulo — Brasil -05403-000 — olimpiobittar@gmail.com
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as the hospitalization value of other hospitals in the
SUS/SP (according to the SUS table, which has very
outdated values).

The monitoring of these units, both qualitative
and quantitative, is carried out with information
from both DATASUS and the Teaching Hospitals Eval-
uation System (SAHE)3.

The triad care, research and education do not
include individualized assessments of quality, pro-
ductivity and costs, new ways of measuring the op-
erational outcome, which would allow better man-
agement and financing. Evaluation of qualitative and
quantitative, institutional and professional perfor-
mance, with publicity and transparency, give returns
to society on the feasibility of programs and services
mentioned.

The disorderly search of the population for TH
services, recognized for their quality, as well as de-
ficiencies in the SUS network generate operational
problems. Cases of low complexity that could be bet-
ter cared in less costly units, overcrowd their emer-
gencies and ambulatories. The use of their beds as
the back-end system for chronic and elderly patients
reduce the access of more complex cases. Citizens
covered by Supplementary Health (SS) use the TH
services without the corresponding compensation.

Archaic models of administration also collaborate
for poor indicators of turnover and hospital stay, for
the lack of standardization of conducts and the use
of materials and inputs, which make services more
expensive.

The definition of lines of research based on health-
care policies will enable the integration between
the objectives of the SUS, educational institutions,
researchers and TH, leading to the rationalization
of the use of research resources. These resources
should be clearly separated from the care expenses,
(which is still a precarious fact), which would allow
the good administrative performance of the unit.

Direct support from the government and through
the development agencies (CAPES, FINEP, CNPq and
FAPESP) and other entities has been fundamental for
the advancement in this area. However, in the State
of Sao Paulo, in 2017, 17 of the 51 TH have requested
funds from FAPESP, which is lower than desired, but
this has been increasing since 2006 when it began to
be evaluated.

In the training of healthcare professionals, many
measures need to be taken, in particular in TH. SUS
managers, providers, professional trainers need to
dialogue to decide on the profile of the healthcare pro-
fessional that SUS needs for care and management®.
The multi-professional participation of experts from
the exact, social, biological and human sciences,
makes possible the answer to the challenges. It is
necessary to make a decision on load of knowledge,
years of study and retraining for the type of action,
practice and academic.

The offer of vacancies in specialization for train-
ee doctors, should be based on predictive scenarios,
such as in countries that have studied trends from
two to three decades onwards, defining residence
and research funding bases. While institutions and
TH are not aligned with the SUS and SS, hardly the
new epidemiological and social challenges will be
overcome. The state provides 6,600 medical resi-
dency grants for 53 programs, investing 270 million
reais annually.

The use of public hospitals by private colleges
is a practice that has been important, especially in
ESP (with 59 medical schools), sometimes with more
than one college using the same TH, a common fact
in Brazil. It is essential to have an adequate ‘student
per bed’ relation, giving respect and safety to the pa-
tient, learning opportunities, ethical and humanitari-
an aspects. Specific budgeting is imperative.

TH must have new models and administrative
experiences, with flexible organizational structures,
capable of promoting governability and sustainabil-
ity, adaptive to the dynamics of the transitions and
integration to SUS and SS. International experienc-
es, partnerships and information exchange are nec-
essary.
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LETTERS TO THE EDITOR

Microcephaly caused by Zika virus and viral
detection in maternal urine

Dear Editor

We read the publication on “Microcephaly caused
by congenital Zika virus infection and viral detection
in maternal urine during pregnancy” with great in-
terest . It reported “a case of virus infection in a
25-year-old woman during the first trimester of her
pregnancy, confirmed by laboratory tests only for the
detection of viral particles in maternal urine, with
imaging studies demonstrating the progression of cra-
nial and encephalic changes in the foetus and later in
the new-born, such as head circumference reduction,
cerebral calcifications and ventriculomegaly.” In fact,
this report is a classical finding of Zika virus dis-
ease. The infection is usually asymptomatic and the
detection of the virus in the body secretion includ-
ing to urine is possible 2. According to this report,
we might conclude that there are co-incidence of
detection of Zika virus in maternal urine and there
is an abnormal infant with microcephaly. However,
the interesting concern is whether we can assume

1) Beuy Joob?
=) Viroj Wiwanitkit?

1. Sanitation1 Medical Academic Center, Bangkok, Thailand
2. Visiting professor, Hainan Medical University, Haikou, China

http://dx.doi.org/10.1590/1806-9282.64.12.1060

that finding of Zika virus in maternal urine in as-
ymptomatic pregnant mother has any clinical pre-
dictive clue for congenital microcephaly in infant.
As mentioned, asymptomatic Zika virus infected
mothers are common and not all asymptomatic in-
fected mothers give birth to abnormal child. In our
country, in tropical Asia, there has never been any
abnormal child born to asymptomatic Zika virus in-
fected pregnant women3.

REFERENCES

1. Regadas VC, Silva MCE, Abud LG, Labadessa LMPL, Oliveira RGG, Miyake
CH, et al. Microcephaly caused by congenital Zika virus infection and vi-
ral detection in maternal urine during pregnancy. Rev Assoc Med Bras.
2018:64(1):11-4.

2. Wiwanitkit S, Wiwanitkit V. Afebrile, asymptomatic and non-throm-
bocytopenic Zika virus infection: don't miss it! Asian Pac | Trop Med.
2016;9(5):513.

3. Joob B, Wiwanitkit V. Congenital Zika virus infection: the tropical Asian
perspective. Clin Neurophysiol. 2017;128(2):289.
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GUIDELINES IN FOCUS

Living donor nephrectomy
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This guideline replaces the previous 2016 version

http://dx.doi.org/10.1590/1806-9282.64.12.1061

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order
to standardize producers to assist the reasoning and decision-making of doctors.

The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be
adopted, depending on the conditions and the clinical status of each patient.

Living donor nephrectomy can be carried out
through conventional open access, mini-incision, lap-
aroscopy, assisted by robotics, single-site (LESS), or
natural orifices (NOTES). The purpose of this guide-
line is to present the doctors, specialists and health-
care establishments with the prominent evidence
available on the best technique for living donor ne-
phrectomy. For this, a systematic review of the lit-
erature was performed, without period restriction,
in the Medline database, retrieving 322 papers, of
which 28 were selected to respond to clinical doubt.
The details about the methodology and the results
are set out in Appendix I.

INTRODUCTION

LIVING DONOR NEPHRECTOMY can be carried
out through conventional open access, mini-inci-
sion, pure or hand-assisted laparoscopy (transperi-
toneal or retroperitoneal), assisted by robotics, sin-
gle-site (LESS), natural orifices (NOTES). Regardless
of the technique, the choice of kidney must comply
with severe anatomical criteria and the healthier
kidney must always remain with the donor. In cas-

es of equal health conditions, the priority is to re-
move the left kidney.

In conventional open nephrectomy, the patient is
positioned in lateral decubitus, and an oblique lum-
bar incision is made. The peritoneum is bluntly dis-
sected and medially reflected, gaining access to the
retroperitoneal space and the kidney. For an open
nephrectomy through mini-incision, the patient is
placed in the same previous position, and the mini-in-
cision is made, which can be subcostal, horizontal or
vertical. Separation without incision is preferred to
muscle section and the extraction of ribs is avoid-
ed. When we opt for a transperitoneal laparoscopic
nephrectomy, after the complete separation of the
kidney, ureter, and renal vessels, a mini Pfannenstiel
incision is made, through which the organ will be re-
moved. Renal vessels should be, preferably, connect-
ed using, at least, two clamps on each of them.

In retroperitoneal laparoscopic nephrectomy,
with the patient in lateral decubitus, the workspace
is created through digital or balloon dilation. The tro-
cars are placed, and renal and vascular dissection is
conducted as previously described. Hand-assisted
laparoscopic nephrectomy can be conducted via a

1061

REV ASSOC MED BRAS 2018; 64(12):1061-1068


https://orcid.org/0000-0002-8597-5207

trans or retroperitoneal approach. The surgery be-
gins with an incision to place the device and introduce
the hand. The kidney and the vessels are laparoscop-
ically dissected with manual aid. Renal extraction is
made through the hand-insertion device. In robot-as-
sisted laparoscopic nephrectomy, the donor is lat-
erally positioned, and four portals are used, two for
the surgeon, one for the camera and another for the
assistant. The surgeon operates outside the surgical
field, with a magnified 3D view, and the robotic arms
offer an amplitude of movements similar to those
of the human fist. Surgery lengths are the same as
described and the kidney can be removed through a
midline incision. Single-site (LESS) or natural orific-
es (NOTES) laparoscopic nephrectomy, with fewer or
no scars, has also been used in living donor nephrec-
tomy. The procedure requires special equipment, but
its steps are similar to the ones previously described.

RESULTS
Is there an advantage in living donor nephrec-
tomy through mini-incision over lumbotomy?

Several randomized studies have been published
comparing living donor nephrectomy through mini-in-
cision and conventional and laparoscopic open surgery.
The mini-incision can be anterior, flank, or posterior.
When compared with the conventional lumbotomy,
the mini-incision showed: increase in surgery time
(p=0.02), less bleeding (p=0.01), reduction in the use
of analgesics and decrease in length of hospital stay
(p<0.0001). There was no difference in the number of
postoperative complications (p=1.00) and significant
difference in the level of serum creatinine in the re-
ceiver after up to 30 days?(B). When compared with
the laparoscopic surgery, in two studies, there was an
increase in: use of analgesics, length of surgery and
recovery, as well as warm ischemia time (p<0.05 for
all comparisons). No differences were found in the re-
sults from kidney function on the receiver and in the
number of postoperative and surgical complications
for any of the three techniques®#(A).

In a recent retrospective cohort study, the mini-in-
cision, compared with laparoscopic surgery, reduced
the length of surgery (53.9 min [40-75] versus 93.7
minutes (75-140), p<0.001), warm ischemia time (2.14
vs 2.66 min min; p<0.001), and length of hospital stay
(2.44 vs 3.28 days; p<0.001). There were no significant
differences in the scores for pain, graft function, or
quality of life between the two groups®(B).

RECOMMENDATION

Nephrectomy through mini-incision is an ac-
ceptable alternative to conventional lumbotomy for
living donors. (A)

Are there advantages in using hand-assisted
laparoscopic or pure laparoscopic nephrecto-
my, for living donors, in comparison with the
conventional open approach?

Hand-assisted vs. Open

A retrospective cohort study compared the
hand-assisted laparoscopic nephrectomy with a liv-
ing donor (HALN) and conventional open nephrec-
tomy (ON). In comparison with ON, HALN reduced
intraoperative bleeding (274.4 + 198.1 vs 202.99 +
157.1 ml; p<0.05), and length of hospital stay (5.58 +
2.2 vs. 4.23 + 1.8, p<0.05), but increased the length
of surgery (270 vs 217 + 60.1 + 57.5 minutes, p<0.05)
and the warm ischemia time (4.62 + 2.7 vs 2.12 + 1.4
minute, p<0.05). There were no significant differenc-
es in surgical complications after up to 30 days or in
need for transfusion (p>0.05 for both comparisons).
There was no reported loss of graft and no difference
in kidney function between the groups, at days 1-2,
or months 1, 6, or 12, after the nephrectomy® (B).

The living donor HALN was compared with the
laparoscopic nephrectomy (LN) in a meta-analysis
(two randomized clinical trials [RCTs] and 14 cohort
studies). No difference was found in the number of
complications, conversion to open nephrectomy,
blood loss, graft function (assessed by four cohort
studies), and length of hospital stay. Manual assis-
tance reduced surgery lengths and warm ischemia
time in the comparison with pure LN DM =-18.3, 95%
CI-32.9t0-3.6, R2 = 94% and DM =-52.9, 95% CI -91.6
To -14.3, R2 = 96%, respectively)”®(A).

There were no differences in the number of com-
plications when hand-assisted techniques (HALN
and hand-assisted retroperitoneal laparoscopic ne-
phrectomy [HARLN]) were combined and compared
with the fully laparoscopic approach (OR=0.52, 95%
CI 0.33-0,83, R2=46%)" (A).

Laparoscopy vs. Open

Despite the greater length of hospital stay and
warm ischemia time, laparoscopic nephrectomy pre-
sented a shorter length of hospital stay and postop-
erative recovery, as well as less pain and blood loss.
Return to daily activities is faster and, most impor-
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tantly, the laparoscopic nephrectomy provides the
best quality of life to the donor, in comparison with
conventional open surgery or even with the mini-inci-
sion approach. It presents low rates of complications
and conversion®'°(A). The warm ischemia time is
longer in laparoscopic nephrectomy when compared
with open surgery; however, there is no difference in
the final graft function®>(A)**(B).

Transperitoneal vs. Retroperitoneal Approach

The transperitoneal laparoscopy approach (TPLN)
is technically more straightforward, with better de-
fined anatomical references and a larger area for
work than the retroperitoneal approach.

The use of the retroperitoneal approach (RPLN) in
living donor nephrectomy has the advantages of easy
access to the renal vessels, improved view of the lum-
bar vessels, and lower interference in the abdominal
organs.

A recent meta-analysis comparing both approach-
es showed no difference in surgery length, warm
ischemia time, blood loss, intestinal lesion, chylous
ascites, rates of repeated procedures, ureteral com-
plications, and loss of graft. However, in comparison
with the transperitoneal approach, the retroperitoneal
approach reduced the rates of blood transfusion, the
incidence of delayed graft function, vascular lesion
and conversion to an open surgical approach. The
length of hospital stay was longer when the retroperi-
toneal approach was used. Therefore, for living donor
nephrectomy, RPLN might be better than TPLN™(A).

Another meta-analysis compared the hand-assist-
ed retroperitoneal laparoscopic approach (HARPLN)
with TPLN for living donor nephrectomy. Seven stud-
ies (498 patients) were included in the final analysis.

HARPLN was better than TPLN in reducing the
length of surgery (SMD = -0.84, 95% CI [-1.18 to
-0.50]) and warm ischemia time (SMD = -0.93, 95%
CI [-1.13 to -0.72]). There was no difference between
HARPLN and TPLN in blood loss (SMD = 0.13, CI 95%
[-0.50 to 0.76]), hospital stay (SMD = -0.27, 95% CI
[-0.70 to 0.15]) or graft survival (RR = 0.97, 95% CI
[0.92 to 1.02]). There were also no differences in risk
of intraoperative complications between the groups
(RR = 0.62, 95% CI [0.31 to 1.21]). When the compli-
cations from both retroperitoneal approaches (HAR-
PLN and RPLN) were combined and compared with
the transperitoneal approach, the retroperitoneal
ones showed reduced complications (OR = 0.52, 95%
CI 0.33-0.83, 12 = 0%)"(A).

RECOMMENDATION

Living donor laparoscopic nephrectomy (tran-
speritoneal or retroperitoneal) is a safe procedure
with minimal associated mortality. (A)

Are there restrictions for living donor laparo-

scopic nephrectomy in special situations?

There is a discussion around right/left living do-
nor nephrectomy. The left side is preferred because
it presents a longer renal vein, whereas the right side
is associated with thrombosis of the renal vein and
shorter vessels.

A retrospective study identified 58,599 living-do-
nor transplants, of which 50,483 (86.1%) were left
donor nephrectomy (LDN), and 8,116 (13.9%) right
donor nephrectomy (RDN). There was a higher inci-
dence of delay in graft function in receptors of RDN,
with an odds ratio (OR) of 1.38 (95% CI: 1.24-1.53,
p<0.0001). The rates of primary failure (loss of graft
within 30 days from the transplant) were similar. In
the RDN group, graft thrombosis as the leading cause
of graft failure, with OR of 1.48 (95% CI: 1.18 to 1.86,
p=0.0004), and graft survival was significantly lower
(p=0.006 log-rank test). For the living donor results,
the conversion from laparoscopy to open was greater
in the RDN group, with an OR of 2.02 (95% CI: 1.61-
2.52, p<0.00001). There were no differences in vas-
cular complications or the need for reoperation due
to bleeding. Reoperations and readmissions were
higher in the LDN group. Therefore, there are differ-
ences regarding the effectiveness and safety of right
and left kidney donor nephrectomy regarding recep-
tor studies, but these are extremely small®*(A).

The effectiveness and safety of right living donor
laparoscopic nephrectomy (RDLN) versus the left
(LDLN) were assessed using a meta-analysis. A total
of 15 studies with 3,073 patients were included (left,
2,420 patients [78%]; right, 653 patients [22%]). In
comparison with the LDLN, RDLN presented shorter
length of surgery (weighted mean difference [DMP]
-13.44 min, 95% CI -4.15 to -22.73 min; p=0.005) and
less blood loss (DMP -10.53 mL; 95% CI -3.64 to -17.43
ml; p=0.003). There were higher intraoperative donor
complication rates in LDLN OR = 0.53; 95% CI, 0.31
to 0.92; p=0.03). There were no differences between
groups regarding the length of hospital stay, delayed
graft function, loss of graft after one year, conversion
to open nephrectomy, need of blood transfusion for
the donor, and donor or receiver postoperative com-
plications. We can conclude that right and left living
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donor laparoscopic nephrectomy are similar in sur-
gical outcomes and postoperative graft function'(A).

The studies show that multiple-artery donor
laparoscopic nephrectomy is feasible and safe. The
multiplicity of arteries could be linked with a higher
incidence of ureteral complications for the receiver,
especially in cases of polar arteries2°(B).

A body mass index (BMI) of over 35 is usually
considered a contraindication to being a donor. To de-
termine if this is justified, a systematic review with
meta-analysis compared the perioperative outcome
of living donor nephrectomy between donors with
high and low BMIs. Of the 14 studies analyzed, eight
donor perioperative outcomes were meta-analyzed,
out of which five showed no differences for different
categories of BMI. Three outcomes showed mean dif-
ferences (DM) favoring donors with low BMI (<29.9
kg/m2). A higher BMI increased the length of sur-
gery (DMP 16.91 min; 95% CI 9.06 to 24.76; 12 = 29%),
donor serum creatinine (pre/postoperative) (DM 0.05
mg/dl; 95% CI 0.01 to 0.09; R2 = 56%) and the risk of
conversion (RR = 1.69; 95% CI 1.12 to 2.56, r2=0%).
Thus, a high body mass index (BMI), alone, does not
constitute a contraindication for nephrectomy with
living donor regarding short-term outcomes®(A).

RECOMMENDATION

Evidence supports laparoscopic nephrectomy,
regardless of the side (right or left) and for donors
with multiple arteries. As for the laparoscopic ne-
phrectomy using obese donors ((BMI > 35 kg/m2),
a careful risk assessment should be conducted, and
its use should not be generalized. (A)

Are there any advantages of robot-assisted

living donor laparoscopic nephrectomy?

A controlled randomized clinical trial compared
the robot-assisted laparoscopic nephrectomy in
living donor (RALN) and the pure laparoscopic ne-
phrectomy (LN). A total of 45 donors (27 in the right
subgroup, and 18 in the left) were randomized into
two groups following the ratio of 1: 2. There were
no intraoperative complications in both groups.
Compared with LN, RALN reduced pain (VAS) at 6,
24, and 48 hours after the surgery (p<0.001 for all
comparisons), the need for analgesics (mg of trama-
dol, p<0.001) and length of hospital stay (p<0.001).
There was a preservation of a longer arterial length
of the graft when using the robot-assisted approach

on the right side (p=0.03), but not on the left (p=0.77).
The warm ischemia time is longer in the total RALN
group (right + left nephrectomy). In the analysis of
the subgroups, there was an increase in the warm
ischemia time for left nephrectomy (p=0.01), but it
wasn’t different from the LN in the right nephrec-
tomy (p=0.24). There was no difference between
groups regarding total length of surgery (p=0,14), a
decrease in hemoglobin (p=0.97), postoperative do-
nor complications (p=0.97) and the estimated rate
of glomerular filtration of the receiver at 9 months
(p=0.64). Therefore, RALN is safe and facilitates the
preservation of a longer length of the renal artery on
the right side. However, the left RALN is associated
with a longer warm ischemia time, although with no
adverse outcomes of the graft®*(A).

A retrospective cohort study with 05 live kidney do-
nors who underwent right robot-assisted laparoscopic
nephrectomy and 20 who underwent the conventional
approach showed no difference in blood loss (p=0.07),
length of surgery (p=0.61) and warm ischemia time
(p=0.44). It showed no difference in the early postoper-
ative glomerular filtration rates of the donor (p=0.26)
and the glomerular filtration of the receiver in the
analysis at six months (p=0.53) #(B).

A second retrospective cohort study with 13 liv-
ing kidney donors who underwent robot-assisted lap-
aroscopic nephrectomy and 13 who underwent the
open approach showed an increase in surgery length
(p=0.0001) and in warm ischemia time (p=0.0001) for
the robot-assisted approach. There was no difference
in blood loss (p>0.05) and creatinine clearance in the
receivers five days after the transplant (p>0.05). The
robot-assisted approach reduced the length of hospi-
tal stay (5.84 + 1.8 d x 9.69 + 2.2 d, p=0.0001)?%(B).

RECOMMENDATION

Robot-assisted laparoscopic nephrectomy, in liv-
ing kidney donors, can be an alternative approach
to open nephrectomy or pure laparoscopy.

Are there advantages in using single-site lap-
aroscopic nephrectomy in comparison with
conventional laparoscopy (1)?

A recent systematic review with meta-analysis in-
cluded three controlled randomized clinical trials 2>
(A) (179 living donors), which compared single-site
laparoscopic nephrectomy in donors (LESS-DN) with
pure donor laparoscopic nephrectomy in adults.
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There were no differences between LESS-DN and
donor laparoscopic nephrectomy regarding mean
surgery length (two studies, 79 participants: MD 6.36
min, 95% CI -11.85 to 24.57), intraoperative blood loss
(two studies, 79 participants: MD -8.31 ml, 95% CI
-7.09 to 23.70) or number of complications (three
studies, 179 participants: ARR = 0.05, 95% CI -0.04
t0 0.14).

Pain scores at discharge were lower in the LESS-
DN group (two studies, 79 participants: MD -1.19, 95%
CI-2.17 to -0.21).

For all other outcomes, (length of hospital stay,
time to return to daily activities, blood transfusions,
conversion to other types of surgery, warm ischemia
time, the total need of analgesics, loss of graft), there
were no differences #¥(A).

RECOMMENDATION

Any advantage of the single-site laparoscopic
nephrectomy over the conventional laparoscopic
nephrectomy in uncertain. (A)

APPENDIXI
Clinical question

What is the best technique for living donor ne-
phrectomy?

Eligibility criteria

The main reasons for exclusion were: they did not
respond to the PICO and study design.

Narrative reviews, case studies, series of cas-
es, studies with preliminarily results presentations
were, initially, excluded.

Search for papers

Database

The scientific database consulted was Medline
(via PubMed) and the references of the selected
studies.

Identification of descriptors

P | Living kidney donor

I | Nephrectomy

C | Different nephrectomy techniques

O | Benefit or damage

P (Patient); I (Intervention or Exposure); C (Comparison); O (Outcome)

Research strategy

Searches conducted until March 4th, 2018.

Medline via PubMed

#1 (Kidney Transplantation OR Nephrectomy)
AND Living Donors

#2 (Laparotomy OR Laparoscopy OR Endoscopy
OR Retroperitoneal Space OR Robotic Surgical Proce-
dures OR robotic OR Robot-Assisted OR Robotic-As-
sistence OR Hand-Assisted Laparoscopy OR open
donor nephrectomy OR ODN OR open nephrectomy
OR laparoscopic live donor nephrectomy OR LDN)

#3 (Random* OR Comparative study OR Compar-
ative studies OR systematic[sb])

#4: #1 AND #2 AND #3 = 322 studies

#5 (Nephrectomy AND Living Donors) AND (Re-
nal Artery OR multiple Renal Artery OR multiple re-
nal arteries) = 301 studies

#6 (Nephrectomy AND Living Donors) AND (BMI
OR Obesity) = 119 studies

#5 OR #6 = 408 studies

Total studies included = 28 studies

Central (Cochrane)
(Kidney Transplantation OR Nephrectomy) AND
Living Donors - Included 0

Others
(Kidney Transplantation OR Nephrectomy) AND
Living Donors - Included 0

Critical evaluation

Relevance - clinical importance

This guideline was prepared by means of a clinically
relevant question to gather information in medicine to
standardize approaches and assist in decision-making.

Reliability - Internal validity

The selection of the studies and the evaluation
of the titles and abstracts obtained from the search
strategy in the databases consulted were inde-
pendently and blindly conducted, in total accordance
with the inclusion and exclusion criteria. Finally,
the studies with potential relevance were separated.
When the title and the summary were not enlighten-
ing, we sought for the full article.

Only studies with texts available in its entirety
were considered for critical evaluation.

No restriction was made regarding the year of
publication.
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Languages: Portuguese, English, and Spanish.

Results application - External validity
The level of scientific evidence was classified by
type of study according to Oxford® (Table 1).

TABLE 1: GRADES FOR RECOMMENDATION AND
LEVELS OF EVIDENCE

A: Experimental or observational studies of higher consistency.

B: Experimental or observational studies of lower consistency.

C: Uncontrolled case/study reports.

D: Opinion deprived of critical evaluation, based on consensus,
physiological studies or animal models.

The selected evidence was defined as a random-
ized controlled clinical trial (RCT) and submitted to
an appropriate critical evaluation checklist (Table
2). The critical evaluation of RCT allows to classify
it according to the Jadad score®®, considering Jadad
trials < three (3) as inconsistent (grade B) and those
with score > three (3) consistent (grade A).

When the evidence selected was defined as
a comparative study (observational cohorts, or
non-randomized clinical trial), it was subjected to an
adequate critical assessment checklist (Table 3), al-
lowing for the classification of the study according
to the Newcastle Ottawa ScaleE*', which considered
consistent cohort studies with scores > 6, and incon-
sistent < 6.

TABLE 2 - GUIDE FOR CRITICAL EVALUATION OF
RANDOMIZED CONTROLLED TRIALS

Study data
Reference, study design, Jadad,
level of evidence

Sample size calculation
Estimated differences, power,
significance level, total num-
ber of patients

Patients
Recruited, randomized, prog-
nostic differences

Patient selection
Inclusion and exclusion criteria

Randomization
Description and blinded allocation

Patient follow-up
Time, losses, migration

Treatment protocol
Intervention, control, and blinding

Analysis
Intention to treat, analyzed
intervention and control

Results

Benefits or harmful effects
in absolute data, benefits or
harmful effects on average

Outcomes considered

Primary, secondary, measurement
instrument for the outcome of
interest

A MeaSurement Tool to Assess Reviews (Am-
star)® was used to evaluate the quality of the system-
atic reviews. This tool provides a global quality rating
on a scale from O to 11, in which 11 represents a re-
view of the highest quality. Quality categories were
determined as follows: low (O to 3 score), medium
(4 to 7 score) and high (8 to 11 score). SRs of low and
medium quality were excluded.

Method of extraction and result analysis

For results with available evidence, the popula-
tion, intervention, outcomes, presence or absence of
benefits and/or harmful effects, and controversy will
be explicitly defined whenever possible.

The results will be presented preferably in abso-
lute data, absolute risk, the number needed to treat
(NNT) or number needed to harm (NNH) and, eventu-
ally, in mean and standard deviation values (Table 4).

TABLE 4 - WORKSHEET USED FOR DESCRIBING AND
PRESENTING THE RESULTS FOR EACH STUDY

Evidence included

Study design

Selected population

Follow-up time

Outcomes considered

Expression of results: percentage, risk, odds, hazard ration, mean

Results
Studies returned (05/2018)
TABLE 5 - NUMBER OF PAPERS RETURNED FROM

THE SEARCH METHODOLOGY USED IN EACH OF THE
SCIENTIFIC DATABASES

DATABASE NUMBER OF PAPERS
Primary
PubMed-Medline ‘ 322

Application of evidence - Recommendation

The recommendations will be elaborated by the
authors of the review, with the primary characteris-
tic of the synthesis of evidence, being subject to vali-
dation by all authors who participated in creating the
guideline.

TABLE 3 - GUIDE FOR CRITICAL EVALUATION OF COHORT STUDIES

Representativeness
of the exposed and
selection os the
non-exposed
(Max. 2 points)

Exposure defi-
nition
(Max. 1 point)

Demonstration that the
outcome of interest was
not present at the begin-

ning of the study
(Max. 1 point)

Comparability Outcome Adequate fol- Scores and
from the design | assessment low-up time level of evi-
or the analysis (Max. 1 point) (Max. 2 points) dence

(Max. 2 points)
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The available evidence will follow some principles of
exposure- it will be by outcome and will have as com-
ponents: number of patients, type of comparison, mag-
nitude, and precision (standard deviation and 95% CI).

Its strength will be estimated (Oxford®®/Grade®)
as 1b and 1c (grade A) or strong, and as 2a, 2b and 2¢
(grade B) or moderate weak, or very weak.
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SUMMARY
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Pseudoaneurysms are rare, but femoral artery false aneurysms have increased in recent decades. They are related to endovascular
procedures performed on patients with increased risk for this complication. Pseudoaneurysms generally present with only one neck.
This paper describes a femoral artery pseudoaneurysm with two necks that occurred after an endovascular procedure and was suc-
cessfully treated by duplex-guided fibrin sealant. Pseudoaneurysms are rare, but femoral artery pseudoaneurysms have increased with
a discrepant incidence reported from 0.5% to almost 4%, mainly related to the increase of endovascular procedures in recent decades.
The double-necked pseudoaneurysm identification was of utmost importance to guide the clinical decision-making and allowed good

outcomes for the patient.

KEYWORDS: Aneurysm, False. Fibrin Tissue Adhesive. Ultrasonography, Interventional. Vascular Diseases.

INTRODUCTION

Pseudoaneurysms are an uncommon clinical en-
tity, generally arising after trauma or surgical proce-
dures. However, pseudoaneurysms may affect up to
3% of vascular access for endovascular procedures,
mainly in patients that present risk factors for local
complication of the procedure. Most of these pseu-
doaneurysms have only one neck and are first-line
treated with compression (blind or ultrasound-guid-
ed)®. The presence of a second neck could contribute
to the failure of this initial treatment by the addition-

al flow in the pseudoaneurysm and also contribute
to complications such as deep venous thrombosis,
because it requires more intense or prolonged com-
pressions. Ultrasound-guided thrombin injection is
reserved for those in whom the compression pro-
cedure fails®. Even in the treatment with thrombin
injection, the two-neck pseudoaneurysm presents
additional challenges. Flow in the second neck may
also be an additional pathway for distal embolization
(main complication of this treatment). The physi-
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FIBRIN SEALANT REPAIR OF A DOUBLE-NECKED FEMORAL PSEUDOANEURYSM

cian who performs those procedures must be alert
to identify the patients at risk of complications, pre-
dict complications as compression failure, and treat
them as soon as they arise with the best available
alternative?*. After physical examination, duplex ul-
trasound remains the cornerstone imaging test for
better clinical decision-making in the treatment of
femoral pseudoaneurysm, especially in the detection
of morphological alterations that affect clinical out-
comes, such as the presence of more than one neck?.
Following the CARE statements, a topical case is de-
scribed that exemplifies the importance of detailed
pre-treatment evaluation®’.

CASE

A 32-year-old woman, body mass index of 33 kg/
m?, who presented a non-sustained ventricular tachy-
cardia during pregnancy, was submitted to an endo-
vascular cardiac ablation 40 days after delivery. The
endovascular procedure was performed with difficul-
ty due to the patient’s obesity. Five puncture attempts
were required and a 5F introducer was used. Six hours
after the end of the endovascular procedure, she was

G ._. -
1L 163 cml
2 L 288 em|

PSEUDOAN

evolved with a pulsatile mass at the puncture site in
the right groin, associated with pain and paraesthe-
sia of the right lower inferior limb. Colour Doppler
ultrasonography (9 MHz linear transducer, Logic P6,
GE healthcare, Wauwatosa, USA) was performed and
showed signs of a pseudoaneurysm (Ying-Yang sign) of
1.7 x 2.6 x 2.3 cm (10 ml) localised between the femo-
ral and deep femoral arteries (Figure 1). The false an-
eurysm had two necks, one at the femoral artery and
the other at the deep femoral artery, with a length of
0.55 cm and 0.33 cm, and a width of 0.24 cm and 0.44
cm, respectively (Figure 1).

Firstly, following the diagnosis and pain control
with opioids, ultrasound-guided compression was
performed on the right groin during two 40-minute
attempts. Since the false aneurysm remained at the
one-hour duplex control, an ultrasound-guided fibrin
sealant injection of 2 mL was performed under local
anaesthesia. The fibrin sealant was a commercial
tissue adhesive containing fibrinogen and thrombin
(Tisseel Lyo®, Baxter AG, Vienna, Austria), and it was
injected into the sac of the pseudoaneurysm avoid-
ing the injection in the necks. The immediate control
with duplex ultrasound revealed an almost complete

FIGURE1

Colour Doppler ul-
trasonography before
fibrin sealant repair. A:
transversal section of
groin vessels; big arrow

= pseudoaneurysm;
small arrows = necks. B:
longitudinal section of
groin vessels; big arrow =
Ying-Yang sign inside the
pseudoaneurysm, D F A
=deepfemoral artery,
DFV=deepfemoral
vein, FA = femoral artery
and FV = femoral vein.

FIGURE 2

Colour Doppler ultra-
sonography after fibrin
sealant repair at 24-h
control. A: transversal
section of groin vessels;
bigarrow=occlude

d pseudoaneurysm. B:
transversal section of
groinvesselswith
duplex ultrasound; big
arrow = occluded pseu-
doaneurysm, DFA=de
e p femoral artery and FA
=femoralartery.
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occlusion of the pseudoaneurysm and no sign of dis-
tal embolization. The 24-h duplex control showed a
complete occlusion of the pseudoaneurysm, without
colour imaging and without any waveform inside the
lesion (Figure 2). All distal arteries of the right lower
limb were maintained previously. One month after
the procedure, under no indication of pain or paraes-
thesia, another duplex control confirmed the right
femoral artery false aneurysm occlusion without any
distal embolization, and no sign of haematoma.

DISCUSSION

Pseudoaneurysms are rare, but femoral artery
pseudoaneurysms have increased with a discrepant
incidence reported from 0.5% to almost 4%, mainly
related to the increase of endovascular procedures
in recent decades®®. One of the main purpose of
endovascular procedures is reducing surgical risks
and complications, such as pseudoaneurysm at the
vascular access site. Pseudoaneurysms at the vascu-
lar access site are associated with several risk fac-
tors, including advanced age (>75 years old), female
gender, elevated body mass index, degree of arterial
calcification, platelet depletion, the use of anticoagu-
lants, the urgency of the procedure, the site of arteri-
al cannulation, and the use of combined arterial and
venous access>>'°. The presence of a second neck is a
rare finding in femoral pseudoaneurysms but should
be included in the list of risk factors for complica-
tions, especially since it can contribute to the failure
of initial compression, to thrombosis and to distal
embolization. Further care should be taken, as in this
case, to avoid the necks of the pseudoaneurysm in
the injection of fibrin sealant in order to avoid arteri-
al thrombosis or distal embolization.

Patient physical examination with the presence of
a pulsatile mass at the groin region or the presence
of a non-pulsatile inguinal mass and superficial hae-
matoma must lead the physician to the pseudoaneu-
rysm diagnosis hypothesis™. Diagnostic confirmation

is achieved by the use of duplex ultrasound to deter-
mine the presence of a vessel defect, its measures, the
presence of hypo-echoic collection, and the colour and
spectral modes to make the distinction between a hae-
matoma and a pseudoaneurysm. Systematic reviews
of randomised controlled trials suggest that femoral
artery pseudoaneurysms must be treated firstly by
compression (blind or ultrasound-guided) and after an
unsuccessful attempt, duplex-guided thrombin injec-
tion seems to be the best choice3. This report describes
a case of femoral artery pseudoaneurysm with two
necks after an endovascular procedure in an obese
and female patient that was successfully treated by
duplex-guided fibrin sealant. The double-necked pseu-
doaneurysm identification was of utmost importance
to guide the clinical decision-making and allowed good
outcomes for the patient.
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Os pseudoaneurismas sdo raros, mas os aneurismas falsos da artéria femoral aumentaram nas ultimas décadas. Eles estdo relacionados
aos procedimentos endovasculares realizados em pacientes com risco aumentado para esta complicagdo. Os pseudoaneurismas geral-
mente apresentam apenas um colo. Este artigo descreve um pseudoaneurisma da artéria femoral com dois colos que ocorreu apés um
procedimento endovascular e foi tratado com sucesso por selante de fibrina guiado por duplex. Os pseudoaneurismas séo raros, mas os
pseudoaneurismas da artéria femoral aumentaram com uma incidéncia discrepante relatada de 0,5% a 4%, principalmente relacionada
ao aumento dos procedimentos endovasculares nas Ultimas décadas. A identificagdo do pseudoaneurisma de colo duplo foi de extrema
importdncia para orientar a tomada de decisdo clinica e permitiu bons resultados para o paciente.

PALAVRAS-CHAVE: Falso aneurisma. Adesivo tecidual de fibrina. Ultrassonografia de intervengdo. Doengas vasculares.
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SUMMARY

Granulocytic sarcoma also called myeloid sarcoma is an extramedullary tumour of immature granulocytic cells. It is a rare entity, and
mostly accompanied by acute myeloid leukaemia. It is observed during the course of myeloproliferative disorders especially in chronic
muyeloid leukaemia and myelodysplastic syndromes. Here, we report a case of a 60-year-old male with past history of myelofibrosis
admitted to the emergency room due ulceronecrotic lesions, fever and dysphagia. We emphasize the importance of recognizing this
entity and its severity.

KEYWORDS: Sarcoma, Myeloid. Leukaemia. Primary myelofibrosis.

CASE

A 60-year-old man was admitted to the emer-
gency room due ulceronecrotic lesions, fever and
dysphagia in the last 15 days. He was in follow-up
of hypertension and myelofibrosis for three years
without complications. On physical examination,
periorbital oedema, ulceronecrotic lesions in ocu-
lar, oral and genital mucosae (Figure 1), erythem-
atous and purplish lesions on lower limbs, toes

(Figures 2 and 3) and face, cervical, axillary, and in-
guinal lymph node enlargement, and hepatospleno-

.

megaly were observed. Histopathology of a skin  ¢cyrE 1 MULTIPLE EROSIONS AND CRUSTS ARE
lesion on right thigh showed perivascular inflam-  PRESENT ON THE LIPS AND NASAL VESTIBULES.
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MALE WITH MYELOFIBROSIS AND ULCERONECROTIC LESIONS

FIGURE 2: ERYTHEMATOUS, CYANOTIC LESIONS AND
BLACKENED ERYTHEMATOUS LESIONS ON THE TOES.

matory infiltrate of granulocytic cells in the dermis
and subcutaneous with areas of necrosis; no signs
of vasculitis. In immunohistochemical evaluation,
there was staining for CD3, CD34, CD117, and my-
eloperoxidase; CD20 was negative.

DISCUSSION

Granulocytic sarcoma, chloroma or extramed-
ullary myeloid tumour, is a tumour mass of my-
eloblasts or immature myeloid cells that appears
in extramedullary sites, especially bone tissue.’
It is a rare variant of myeloid neoplasia, formerly
known as chloroma, because of its greenish colour,

RESUMO

FIGURE 3: INFILTRATED ERYTHEMATOUS PLAQUE ON
THE RIGHT THIGH.

secondary to the expression of myeloperoxidase.*?

Cutaneous lesions in patients with myelodys-
plastic syndrome can be separated into non-specif-
ic (vasculitis, infections, neutrophilic dermatosis,
ecchymosis, panniculitis and erythema multiform)
and specific lesions defined by the presence of ma-
lignant hematopoietic cells in the skin.?®* The oc-
currence of cutaneous granulocytic sarcoma in the
context of myelodysplastic syndromes is rare and
often a sign of poor prognosis.?2 Clinicians must
hence be aware to diagnose these lesions early be-
cause they can precede peripheral blood and bone
marrow transformation to acute myelogenous leu-
kaemia.

O sarcoma granulocitico, também chamado de sarcoma mieloide, é um tumor extramedular de células granulociticas imaturas. E
uma entidade rara, e principalmente acompanhada de leucemia mieloide aguda. E observado durante o transtorno mieloproliferativo,
especialmente na leucemia mieloide crénica e sindromes mielodispldsicas. Aqui, relatamos um caso de um homem de 60 anos com
antecedente de mielofibrose admitida na sala de emergéncia devido a lesGes ulceronecrdticas, febre e disfagia. Enfatizamos a im-

portdncia de reconhecer essa entidade e sua gravidade.

PALAVRAS-CHAVE: Sarcoma mieloide. Leucemia. Mielofibrose primdria.
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CASE

An 18-year-old woman presented with 7-day his-
tory of fever and left lower quadrant abdominal pain.
She had past history of Hirschsprung’s disease op-
erated on childhood. Positive findings on physical
examination included marked lower abdominal ten-
derness mainly over the left flank and left iliac fos-
sa. Laboratory testing was remarkable for elevated
white blood cells at 18,100/mm? and C-reactive pro-
tein of 95.6 mg/dl. The hypotheses of renal colic and
diverticulitis were raised.

An abdominal computed tomography with con-
trast was performed and showed an enlarged spleen
located in the anterior pelvis with stretching and
torsion of its vascular pedicle, densification of the
fat adjacent to the organ, and small amount of free
fluid in the pelvis. The suggested diagnosis was of
a wandering spleen and torsion of its pedicle with

http://dx.doi.org/10.1590/1806-9282.64.12.1075

infarction, confirmed after abdominal surgery with
splenectomy and subsequent anatomopathological
study (acute ischemia with intraparenchymal haem-
orrhage of the spleen was observed).

DISCUSSION

Wandering or ectopic spleen is a rarely diagnosed
clinical entity. The nature of the illness is only recog-
nized when complications have occurred and often
diagnosed in an emergency setting.! In adulthood,
the presentations vary from splenic incidentaloma to
acute abdominal emergency or chronic gastrointes-
tinal complaints. Due to the unspecific clinical fea-
tures of abdominal pain, imaging modalities play a
crucial role in diagnosing ectopic spleen.™ Clinicians
should consider wandering spleen in the differential
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AN UNUSUAL CAUSE OF ACUTE ABDOMEN: WANDERING SPLEEN WITH INFARCTION

FIGURE 1 Tomographic sections in the axial plane (A and B), coronal (C) and sagittal (D), portal phase after the intravenous
contrast, showing the left hypochondriac without a splenic image (head of the cursor), and the spleen being identified in the
right iliac fossa (thin white arrow), of discretely increased dimensions,low contrasted, with vascular engorgement and tenuous
densification of the adipose tissue with its hilum (black arrow).

diagnosis of acute abdomen. Upon diagnosis, treat- REFERENCES
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Cardiac myxoma is a benign neoplasm, which corresponds to the most common primary heart tumour, responsible for about 50% of
the cases. In general, 75-80% of myxomas are located in the left atrium, 18% in the right atrium, and more rarely in the ventricles or
multicentric. Right atrial myxoma, in particular, can obstruct the tricuspid valve, causing symptoms of right heart failure, peripheral
oedema, hepatic congestion, and syncope. Systemic embolization occurs in 30% of cases, by either tumour fragmentation or total
tumour detachment. In the present report, we present a case of a symptomatic patient, who showed a large right intra-atrial lesion,
with consequent superior vena cava syndrome, and then underwent surgical resection at admission.

KEYWORDS: Myxoma. Venae cavae. Heart Neoplasms.

INTRODUCTION

Primary heart tumours are rare to be found. Of
these, myxomas are the most common primary be-
nign neoplasms of the heart and approximately 75%
of them are located in the left atrium. Myxomas are
more common among women and often occur be-
tween 30 and 60 years of age. The signs and symp-
toms may be nonspecific and with a predominance
of constitutional symptoms, and may be manifested
by symptoms arising from the obstruction of atrio-
ventricular valves or embolization phenomena.’
Thus, diagnosis is rarely performed only by physical

examination and clinical history. Presentation as su-
perior vena cava syndrome is uncommon and rarely
described in literature.?

A 55-year-old female, black patient admitted
with a complaint of dyspnoea on minimal exer-
tion and oedema of the face and upper limbs for
2 months. She reported a personal history of sys-
temic arterial hypertension, haemorrhagic stroke
7 years ago and she was a former smoker. Physical
examination found heart rate at 100 beats per min-
ute, blood pressure of 130x70 mmHg, respiratory
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FIGURE 1. IMAGE OF TWO-DIMENSIONAL
TRANSTHORACIC ECHOCARDIOGRAPHY, SHOWING A
LARGE AND IRREGULAR MASS IN THE RIGHT ATRIUM.

rate of 25 incursions per minute, arterial satura-
tion 90% in ambient air, capillary filling time <3
s, rhythmic and normophonetic sounds without
murmurs, vesicular murmurs present with bibas-
ilar crackles and oedema +4/+4 on the face, upper
limbs, cervical region and trunk. At that time, the
diagnosis of superior vena cava syndrome and
heart failure was made. Electrocardiogram showed
sinus rhythm with diffuse alteration of ventricular
repolarization. Transthoracic echocardiography
revealed a large mass inside the right chambers
(8.0 x 4.0 cm), surface and irregular borders, very
mobile, hyperechogenic, heterogeneous, passing
through the tricuspid valve to the right ventricle,
adhered to the interatrial septum (figure 1). Diag-
nostic hypothesis of superior vena cava syndrome
due to intra-cardiac neoplasia. The patient was re-
ferred to the surgical centre for resection of the
tumour, removing all the mass and the blade of
the oval fossa, in addition to closing the intra-atrial
communication. The surgical description reported
excision of a giant tumour of the right atrium, with
invasion of the right ventricle and intense restric-
tion of that. The margins were macroscopically
free of neoplastic involvement and the patient left
cardiopulmonary bypass without difficulty after
33 minutes and with anoxia of 21 minutes. The re-
sected material was sent to anatomopathological
study and confirming the diagnosis of myxoma.
In the postoperative period, the patient evolved
uneventfully, being discharged from the intensive
care unit on the 2" day. The oedema regressed sig-

FIGURE 2. SAMPLE OBTAINED FROM THE PATIENT
DURING SURGERY.

nificantly and she was discharged on the 5 post-
operative day.

DISCUSSION

Tumours that originate from the heart are rare,
found in less than 0.1% of the population. Of the pri-
mary cardiac tumours, 80% are considered benign.
Of these, myxoma is the most frequent one, con-
stituting 50% of benign primary cardiac tumours.
It occurs most often between 30 and 60 years of
age and in females. It usually occurs sporadically,
although family cases of multifocal location asso-
ciated with Carney’s syndrome are described. Fi-
broelastomas and papillary lipomas are other types
of benign cardiac tumours in adults but rarer than
myxomas.? In the case reported above, it occurred
in a 55-year-old woman with no records of similar
cases in the family.

Cardiac myxomas are usually pedunculated, with
fixation of the fibrovascular stem to the subendothe-
lial base. The common site of fixation is the interatri-
al septum, in the region of the oval fossa. In contrast
to other cardiac tumours, such as lipoma and rhab-
domyoma, which are typically not pedunculated.*

Rarely the cardiac myxoma can directly involve
the heart valves. Most have diameters ranging from 4
to 8 cm, although their diameter can reach 16 cm. Its
average weight is of 37 g with variation of 15 to 180 g.
Approximately, half of myxomas have a villous sur-
face. Evidence suggests that myxomas with villous
surface are more likely to embolize.® The tumour de-

REV ASSOC MED BRAS 2018; 64(12):1077-1080

1078



scribed in this case presented it (8.0 x 4.0 cm), being
already called giant myxoma (figure 2). The location
was typical, however, obstruction of the tricuspid
ring with manifestation of vena cava syndrome is
what makes the case uncommon.

The most common clinical manifestations are
constitutional or systemic, known as myxoma syn-
drome such as fatigue, fever, weight loss, arthralgia,
myalgia, erythematous rash and laboratory abnor-
malities such as anaemia and elevated sedimenta-
tion rate, C-reactive protein and globulins, have been
related in a discordant way with the size and the lo-
cation of the tumour. It is believed that these mani-
festations are related to the production and release
of IL-6 by the tumour cells themselves, and it is also
suggested the relation with phenomena of intratu-
moral haemorrhage, microembolism or the release
of tumour fragments, which stimulate an immune
response in the patient. In any case, the systemic
manifestations resolve after removal of the tumor.®

Symptoms of intracardiac obstruction, heart
failure, embolism, syncope or sudden death (due to
complete mitral valve obstruction or coronary artery
embolization) may also be present. Heart failure is
more common in septum-related solid tumours,
whereas systemic embolization is more frequent in
papillary tumours of extra septal origin.”

In the case presented, the patient evolved with
symptoms of heart failure such as dyspnoea at min-
imal progressive efforts and oedema of the face and
upper limbs that suggested superior vena cava syn-
drome. Such obstruction can be caused by invasion
or extrinsic compression by contiguous pathologi-
cal processes involving the right lung, lymph nodes
and other mediastinal structures, or by intralumi-
nal thrombosis.® The clinical manifestations of right
atrial myxoma result mainly from tricuspid valve
stenosis and pulmonary embolism. Tricuspid valve
stenosis causes systemic venous congestion without
pulmonary congestion while pulmonary embolism
produces dyspnoea and pulmonary hypertension
causing right heart failure.®

We did not find in the literature a similar re-
port caused by myxoma. We believe that due to the
mobility of the tumour, such manifestation usual-
ly does not occur since the obstruction to the flow
would be intermittent. This form of presentation
probably infers a greater degree of fixed obstruction
and gravity.

Non-invasive methods, such as echocardiogra-

phy and computed tomography of the chest, have
made a great contribution to the diagnosis of intrac-
ardiac myxomas. In addition to confirming the diag-
nosis, they allow the establishment of the best sur-
gical technique.? Transthoracic echocardiography,
although less invasive, has shown 95% sensitivity in
the detection of myxomas.' In some cases clinical
echocardiographic data may not collaborate in the
distinction between structures, and may be aided
by computed tomography of the chest and magnet-
ic resonance imaging. The use of transesophageal
echocardiography seems to provide additional and
more accurate information regarding transthoracic
echocardiography, including intraoperative echo-
cardiography to better delineate the surgical mar-
gins.!

Another factor of fundamental importance is the
investigation of all cardiac chambers. In addition to
biatrial approach, biventricular approach may also
be necessary, not only to avoid relapse, but also the
risk of embolization. As in the case reported in which
the tumour had originated in the right atrium with
invasion of the right ventricle.®

Due to risks previously mentioned as risks of
embolization, valvular or outflow tract obstruc-
tion and arrhythmogenesis, the most common
treatment approach is surgery in patients with
myxomas and the results are generally favourable.
Therefore, surgical excision should be planned as
soon as the diagnosis is confirmed. Thromboem-
bolic events are rare postoperatively and atrial
arrhythmias are the most common complications
after surgery for myxoma removal. Myxomas can
be resected with low early mortality and excellent
long-term survival. Although tumour recurrence is
rare, imaging follow-up is recommended because
the recurrence rate is significantly higher in the
first 10 years after surgery.’

CONCLUSION

The report of superior vena cava syndrome by
atrial myxoma with tricuspid valve obstruction is
unique. However, it is completely reversible after

surgery.
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RESUMO

O mixoma cardiaco é uma neoplasia benigna, que corresponde ao tumor primdrio mais comum do coragdo, responsdvel por cerca de
50% dos casos. De modo geral, 75 a 80% dos mixomas estdo localizados no dtrio esquerdo, 18% no dtrio direito, e mais raramente,
nos ventriculos ou multicéntricos. O mixoma atrial direito, em particular, pode obstruir a vdlvula tricispide, causando sintomas de
insuficiéncia cardiaca direita, edema periférico, congestdo hepdtica e sincope. A embolizagdo sistémica ocorre em 30% dos casos, quer
pela fragmentacdo do tumor ou pelo desprendimento total do mesmo. No presente relato, apresentamos um caso de uma paciente
sintomdtica, que evidenciou grande lesdo intra-atrial direita, com consequente sindrome da veia cava superior, sendo, entdo, submeti-
da a ressecgdo cirtrgica na internagdo.

PALAVRAS-CHAVE: Mixoma. Veias cavas. Neoplasias Cardiacas.
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SUMMARY

Halzoun syndrome, also known as nasopharyngeal linguatulosis, is a rare entity that is mostly prevalent in Eastern Mediterranean
countries. The consumption of raw ovine liver and lymph nodes infested with Linguatula serrata nymphs remains a major cause of
the nasopharyngeal symptoms and discomfort associated with the disease. Halzoun syndrome is a clinical diagnosis based on history
and presentation. Treatment of this disease is still debated; however, our experience reveals that alcohol gargle can be a good option.
Proper counselling on the hazards of eating raw liver in endemic areas is needed. Moreover, physicians should be aware of the sequence
of events in the disease in order not to delay or miss the diagnosis. This communication presents a rare Lebanese case of Halzoun
syndrome that offers medical implications in the clinical diagnosis and treatment of the nasopharyngeal symptoms of this syndrome,

with a review of the literature.

KEYWORDS: Pentastomida. Lebanon. Nasopharynagitis. Parasitic Diseases.

INTRODUCTION

Halzoun syndrome was originally described in
Lebanon, in 1905. It is a rare clinical disease that
manifests as an acute allergic-like reaction involv-
ing the upper respiratory tract and nasopharyngeal
mucosa after the consumption of raw sheep or goat
liver, a popular food presentation in Lebanon and
other countries of the Eastern Mediterranean re-
gion." At first, this condition was thought to be due
to Fasciola hepatica;? alternative suggestions such
as Dicrocoelium dendriticum,® Clinostomum compla-
natum*® and, most recently, Linguatula serrata® have
also been made. Consequently, Halzoun is often re-
ferred to as nasopharyngeal linguatulosis.

On the basis of clinical presentation, Lebanese
Halzoun is congruent with the Marrara syndrome
in Sudan.® Marrara is linked to the ingestion of var-
ious raw visceral organs of sheep, goats, cattle or
camels. In both diseases, discomfort and a pricking
sensation deep in the throat occur minutes to hours
post prandial (Figure 1). However, expectoration of
worms is rarely observed in patients with the Leb-
anese Halzoun whereas it is quite common in Marr-
ara syndrome.”

Few reports exist in the literature exploring
Halzoun syndrome (Table 1).%#' In this paper, we
explore the case of a Lebanese patient presenting
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TABLE 1: DOCUMENTED CASES OF HALZOUN SYNDROME AND SIMILAR PRESENTATIONS.

REPORTED IMPROVEMENT OF SYMPTOMS WITH TIME.

NB: ALL CASES

Author Year  Case Source Treatment Country
Roy and Ganguly® | 1940 | Female with coughing, sneezing, pain over the region of the | Domestic dog No treatment | India
frontal sinuses and discharge of white motile worms
Unat and Sahin® 1950 | Female with sneezing, coughing, severe itching in the Improperly No treatment | Turkey
throat and nasal discharge of motile organisms cooked ovine
mesenteric lymph
nodes
Watson and 1956 | 23 cases with pharyngeal irritation (Halzoun attack) Raw sheep or goat | - Lebanon
Kerim?® liver
Papadakis and 1958 | 29-year-old female with acute attack of cough and sneez- | - No treatment | Greece
Hourmouziadis™ ing, with much rhino-pharyngeal secretion, and allergic
symptoms. Worm-like pieces were expelled several times
with the secretions from the rhino-pharyngeal cavities
Le Corroller and 1959 | A case with nasopharyngeal linguatulosis - - Morocco
Pierre®
Schacher et al! 1965 | 26 patients with pain in the throat, severe itching in the Raw goat liver No treatment | Lebanon
external auditory canals, pain in the ears, tinnitus, paroxys- (One patient
mal coughing, hoarseness, dyspnoea, paroxysmal sneezing, needed oxygen)
lachrymation, coryza, haemoptysis, epistaxis, submandibu-
lar oedema, and temporary hearing loss
Schacher et al.® 1969 | 17-year-old female with itching and tingling in the throat, Raw liver or No treatment | Lebanon
dyspnoea, coughing, sneezing and discharging white lymph nodes of
worms from the nasals and the mouth domestic herbi-
29-year-old male with a foreign body sensation in the vores
mouth, coughing, hoarseness, dyspnoea and discharge of a
white organism from the mouth
Buslau et al.® 1990 | 37-year-old German tourist with coughing, hoarseness, Improperly No treatment | Tunisia
dysphagia, anosmia, frontal headache, epistaxis and a cooked meat
papular non-itching exanthema
El-Hassanetal® | 1991 | 28-year-old female with itching of the nose, palate and Raw goat liver No treatment | Sudan
throat, running from the nose and eyes, and dysphonia
Yagi et al.® 1996 | 24 patients who presented with dyspnoea, sneezing, Raw viscera of Antihistamines | Sudan
coughing, dysphagia, dysphonia, facial oedema, headache, | goats or sheep Antibiotics
fever, vomiting, itching in the throat and nose, unilateral
conductive deafness, tinnitus and facial palsy
Morsy et al."® 1999 | 20-year-old male with fever, urticaria (face and neck), - Symptomatic Egypt
coughing, vomiting and passage of worm-like structures in treatment
his nasal discharge and vomitus Praziquantel (1
dose)
Maleky™ 2001 | 28-year-old female with pharyngeal symptoms - Removal Iran
Siavashi et al.”® 2002 | A 27-year-old male and two females aged 23 and 43 years | Undercooked Forceps remov- | Iran
with discomfort and a prickling sensation deep in throat sheep liver al of worms
which extended to the ears, coughing, sneezing, yellow from larynx,
nasal discharge, dyspnoea, dysphagia and frontal headache nose and gums
Yilmaz et al.® 2011 | 26-year-old female with expectoration of few worms about | - No treatment | Turkey
4 cm long from the oral cavity, sore throat, partial voice Gargling with
loss, pharyngeal pain, coughing, sneezing and vomiting saline solution
Hamid et al.?® 2012 | A 34-year-old mother and her 12-year-old daughter with Raw goat liver No treatment | Iran
discomfort and pricking sensation in throat with expan-
sion to the ears, coughing, sneezing, yellow nasal and ear
discharges were appeared, epigastric pains, movement of
something in their nose and ears, and discharge of several
organisms through coughing and sneezing
Khalil et al.” 2013 | 32 patients with moderate to severe pharyngitis, itchiness | Raw/undercooked | Methylpred- Lebanon
of throat and nose, nasal congestion and discharge and ovine (sheep nisolone
lacrimation or goat) liver (40-80 mg
ingestion intramuscular
or intravenous)
injections
Yazdani et al.? 2014 | 32-year-old woman with burning sensation and itching of | Raw sheep liver Cetirizine Iran
the nasopharyngeal region and throat, sneezing, coughing and Flixonase
and respiratory discharges aqueous nasal
spray
Saline solution
(nasal wash)
REV ASSOC MED BRAS 2018; 64(12):1081-1084 1082
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with clinical symptoms of Halzoun syndrome, and
discuss the diagnostic and curative aspects of the
disease with a review of the literature.

REPORT

A 20-year-old female, previously healthy, was re-
ferred with nasopharyngeal symptoms of two days
duration. Described symptoms were discomfort and
a bolus sensation deep in the throat. The symptoms
were associated with severe rhinorrhoea, cough-
ing, sneezing and mild dyspnoea, and were severe
enough to awaken the patient at night. Nausea, vom-
iting and other gastrointestinal manifestations were
not reported. The patient stated that her symptoms
started 6-hours after eating raw ovine liver, with
five other family members. All family members de-
veloped similar symptoms; however, three siblings
consumed alcohol during their meal. Their symp-
toms resolved within 24 hours. The remaining three
family members (father, mother and patient) did not
consume alcohol during the meal. Before presenta-
tion, the patient sought external medical advice and
was prescribed oral corticosteroids with no signif-
icant improvement. Routine clinical examination
and nasopharyngeal check-up showed no signifi-
cant findings. Based on the clinical symptoms and
manifestations, Halzoun syndrome was suspected.
She was advised to gargle with alcohol every 4 to 6

hours. Upon follow-up, one week later, the patient
reported significant improvement of symptoms.
Due to the fact that alcohol gargle is an uncommon
and peculiar regimen, the patient sought the advice
of another practitioner who prescribed Albendazole
for 3 days, despite her improvement.

DISCUSSION

Halzoun syndrome continues to manifest itself
occasionally in the form of an allergic-like pharyngi-
tis. Most of the previously described cases reported
a history of raw sheep or goat liver intake (Table 1).
Raw liver is a traditional Lebanese dish that is popu-
larly served as part of the Lebanese “Mezza”. Often,
the symptoms of Halzoun can be mistaken for typical
allergies and corticosteroids may be prescribed. The
patient did not benefit from oral corticosteroids after
two days of adequate steroid administration. There-
fore, diagnosis based on clinical presentation and
history is crucial.

Nasopharyngeal discomfort, coughing and sneez-
ing are often common during Halzoun attacks. Other
symptoms like pain and itching in the external au-
ditory canals, tinnitus, hoarseness, lacrimation, co-
ryza, haemoptysis, epistaxis, headache, submandib-
ular oedema, temporary hearing loss, and papular
rash may also be encountered;"™ our patient did not
report any of these symptoms.

Extraction of

raw sheep or
goat liver

larvae

Eastern Mediterranean Prevalence

Ingestion of raw
liver infected with

—

Raw ovine liver is a popular
food presentation in Lebanon
and other countries of the
Eastern Mediterranean region.

—
/ F'alate\
|

» Coughing
» Sneezing

Halzoun Symptoms

# Pricking throat sensation

FIGURE 1 Halzoun Syndrome is a result of a buccopharyngeal infection mostly occurring in Lebanon and other Eastern Med-
iterranean countries. It is thought to be caused by Linguatula serrata worms which attach by their suckers to the soft palate,
pharynx and larynx of the human host, after ingestion of infected raw liver or lymph nodes from sheep or goats. Most common
symptoms of Halzoun include picking sensation in the throat, coughing and sneezing.
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Resolution of symptoms within 24 hours in fami-
ly members who ingested alcohol during their meal
was a clue to the diagnosis. Other reports suggest
that the patient might improve without treatment
and that he/she may cough or sneeze the infested
worms (Table 1). In Lebanese Halzoun, there are of-
ten no worms or only very few non-mobile worms
found in the mouth, nasal secretions or throat of pa-
tients, making it difficult to expel or retrieve proper
samples for pathogen identification.” For this reason,
some suggested the administration of emetics that
will lead to the expulsion of parasites in the vomi-
tus,? while others suggested the insufflation of lem-
on powder into the throat to detach parasites from
the mucosa.’ We believe that alcohol will neutralize
the parasites and that the gargle action will help in
detaching them.

CONCLUSION

Alcohol gargle seems to be a good option for the
treatment of Halzoun syndrome amid the lack of
consensus on other alternative regimens. Proper
counselling about the hazards of eating raw liver
in endemic areas is needed. Moreover, physicians
should be alerted to the chronology of events in the
disease in order not to delay or miss the diagnosis.
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Esta comunicagdo apresenta um caso libanés raro de sindrome de Halzoun que oferece implicagées médicas no diagnéstico clinico e no
tratamento dos sintomas nasofaringeos desta sindrome, com uma revisdo da literatura. A sindrome de Halzoun, também conhecida
como linguatulose nasofaringea, é uma entidade rara predominante nos paises do Mediterrdneo Oriental. O consumo de linfonodos
ovinos e linfdticos ovinos infestados com ninfas Linguatula serrata continua a ser uma das principais causas dos sintomas nasofarin-
geos e do desconforto associado a doenca. A sindrome de Halzoun é um diagnéstico clinico baseado na histéria e na apresentagdo.
O tratamento dessa doenga ainda é debatido; no entanto, nossos resultados revelam que o gargarismo de dlcool pode ser uma boa
opgdo. E necessdrio um aconselhamento adequado sobre os perigos de comer figado cru em dreas endémicas. Além disso, os médicos

devem estar cientes da sequéncia de eventos na doenga, a fim de ndo atrasar ou perder o diagndstico.

PALAVRAS-CHAVE: Pentastomideos. Libano. Nasopharyngitis. Doencas parasitdrias.
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SUMMARY

OBJECTIVE; Compare the outcome of spinal deformity correction between Ti-Ti and CrCo-Ti rods for the treatment of spinal Adolescent
Idiopathic Scoliosis (AIS) using rods mentioned with all pedicle screws and translation technique.

METHOD; 59 patients operated for spinal deformity (Lenke 1or 2) AlS. The patients were divided into two groups by random allocation
using Ti-Ti rods (n = 29) and CrCo-Ti rods (n = 30) and the alone difference among them in the surgical procedure was rod material
(Ti-Ti or CrCo-Ti rods) and finally, radiological outcomes were compared preoperatively, postoperatively and at last follow-up for 12
months.

RESULTS; Patients’ main curve correction after surgical procedure regardless type of rod was 48.95£11.04 (13-75) degree. Success rate of
spinal deformity correction following surgical procedure regardless of type of administered rod was 86.76 * 11.30 percent (62.5-100%).
Mean of deformity correction rate was 91.49410.67% using CrCo-Ti rods versus 81.86+9.88% using Ti-Ti rods (P-value=0.01). Angle
change was 3.2946.60 for kyphosis angle and 0.59+7.76 for lordosis angle. Rate of main curve correction was not significantly different
considering patients’ gender (P-value0.657). Main curve correction success rate was in association with patients’ age and type of rod
(P-value=0.054, r=-1.863 and P-value=0.001, r=8.865 respectively).

CONCLUSION; CrCo-Ti rods have the ability to produce higher correction rates in AlS compared to Ti-Ti rod of the same diameter. CrCo-
Ti rods provide significant and stable spinal correction, especially in correction of main curve. This rate was associated with patients’
age and type of rod administered but not gender.

KEYWORDS: Adolescent. Scoliosis. Chromium Alloys. Titanium. Treatment Outcome.

INTRODUCTION

Commonly, adolescent idiopathic scoliosis (AIS) is
a three-dimensional (3D) spinal deformity with hypo-
kyphosis in sagittal plane and major curve in obligato-
ry rotation (coronal plane) causing various complica-
tions' as well as in different countries, AIS prevalence
is estimated between 0.47-5.2%. Genetic factors, gen-
der and age of onset are major features determining
prevalence and curve pattern in patients.>?

The customary treatment of AIS is spinal fusion
with instrumentation using rigid rods. In parallel,
agents such as, curve magnitude, points of fixation,
level instrument selection, curve flexibility, kind of an-
chor rods used for patients and post-operative care
are the main factors affecting the outcome of sur-
gery*. Furthermore, correcting and preserving the
ability of the rod is one of the most important factor
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in choosing the best alloy for this surgery. Titanium
Ti6Al4V(Ti), Stainless steel A316L (SS), and CrCoMoC
(CrCo) are the most commonly used alloys of this
surgery, each of them with different properties such
as stiffness, radiologic features, postoperative com-
plications, and effectiveness®®. Ti rods, due to lower
risk of infection after surgery and fewer artefacts in
radiographic imaging are better than the SS rods pre-
viously used. However, Ti rods are more flexible and
cannot modify the deformation as much as SS rods.
Recently, the CrCo rods used have lower risk of post-
operative infection and less artefacts in radiographic
imaging than SS rods. Moreover, CrCo rods effec-
tively correct the scoliosis and preserve better cor-
rection toward the mentioned alloys®”. Therefore, in
this study, we have aimed to compare the outcomes
of spinal deformity correction using different alloys
of Ti-Ti and CrCo-Ti rods for the treatment of spinal
AIS using translation technique.

METHOD
Ethical Committee

All procedures performed in studies involving
human participants were in accordance with the
ethical standards of the institutional and/or nation-
al research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable
ethical standards. The study protocol was approved
by the Ethics Committee of Isfahan University of
Medical Sciences.

Design and participants

This randomized clinical trial study was conduct-
ed between April 2012 and August 2107 in Alzahra
Hospital-Isfahan, Iran. Patients were randomized in

2 groups, in 1:1 ratio, undergoing posterior spinal fu-
sion surgery using CrCo-Ti rod and Ti--Ti rod in both
sides, using all pedicle screw fixation technique. Pa-
tients with AIS with Lenke classification type I or II,
indicated for posterior spinal fusion surgery with in-
strumentation that have not had spinal surgery pre-
viously, were included in this study after obtaining
informed written consent. Patients who had not been
followed up for 12 months or underwent further sur-
gery were excluded from study.

Surgery procedure and management

The surgery in all patients has been done by a
single surgeon and in the same institution. The pro-
cedure was done in prone position with the trunk
supported at the upper thorax and thighs, while, ab-
domen was left free. Patients were put in a general
anaesthesia and neuromonitoring control for every
patient was done. Pedicles were fixed with polyaxial
pedicle screws (Zimmer, Inc USA) with 4.5 or 5.5 mm
diameter and between 25-45 mm in length, in both
sides (Figl). In the beginning, the uppermost and
lowermost vertebrae’s pedicles were screwed, and
then vertebrae between them were screwed as well.
Afterwards, the pre-bend rods were placed in these
screws. At last, pre-bend rods were straightened up
by pulling them from the sides through translation
technique. Rods specifications were Ti or CrCo-Ti
(Zimmer, Inc USA) with 5.5mm diameter.

In the intervention group, CoCr-Ti rod was placed
in the working side (concave side) and Ti rod was
placed in the resting side (convex side). In the control
group, Ti rods were placed in both sides. All patients
were operated under sensory evoked potential moni-
toring. Patients have used bracing for 3 months after
surgery. First post-up radiography was done before

FIGURE 1: PREOPERATIVE AND POSTOPERATIVE RADIOGRAPHS OF AIS PATIENTS CORRECTED BY

TRANSLATION TECHNIQUE WITH ALL PEDICLE SCREW AND TITANIUM -COCR RODS

~ -
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TABLE 1: DEMOGRAPHIC INFORMATION OF
PARTICIPANTS

Variables Mean = SD P-value
CrCo-Ti Ti-Ti
Female” 18 (60.0%) 19 (65.5%)
Sex 0.661"
male” 12 (40.0%) 10 (34.5%)
Age (year) 1393 £1.26 14.34 +1.54 0.265$
Risser 393+0.70 428 £ 0.65 0.055$
Level of Fusion 9.77 +198 10.28 £1.91 0.318$
Main Curve (grade) 55171091 | 5769+1156 |0.392$
Kyphosis Angle (grade) | 3863748 |3707+640 |0392$
Lordosis Angle (grade) | 53.53+864 | 5117 +890 0.305$
Flexibility (%) 31.80 +20.80 | 34.44 +2040 | 0624 S

“n (%). ™ Chi-square test. $ t_independent samples

TABLE 2: MAIN CURVE, KYPHOSIS AND LORDOSIS
CHANGES REGARDLESS OF THE TECHNIQUE OF

SURGERY
Mean = SD
Variables P-value*
Before Surgery | After Surgery
Main Curve 56.41+11.21 746 * 6.66 <0.001
Kyphosis 37.86 +6.95 3458 +3.70 <0.001
Lordosis 52.37+£8.77 51.78 £5.98 0.559
* paired t-test

discharge of patient. Regular post-up visit for every
patient according to standard program was done.

Data collection and imaging analysis

On admission, patient’s demographic informa-
tion including age, gender, curve flexibility and curve
class according to Lenke classification, was recorded.
Coronal and sagittal imaging of thoracic and lumbar
region of spine were obtained in full-standing x-ray
and bending supine PA radiography was done for
each patient to evaluate curve specifications, respec-
tively. After analysis of images using surgical map
software (Surgimap®, a Nemaris Inc.), Cobb angle
of main curve and secondary curves were calculat-
ed. Iliac crest X-ray images were obtained due to es-
timate skeletal maturity according to Risser system

of grading. Patients were visited again after surgery
(1.5, 3, 6, 12, 24 months) in order to evaluate surgery
efficiency and stability results, clinically and radio-
graphically, as mentioned, again. Postoperative cor-
rection was calculated with the following formula:

POC%= ((preoperative full-standing Cobb an-
gle-postoperative full-standing Cobb angle)/ postop-
erative full-standing Cobb angle). All measurements
and assessments were done by a single experienced
person and by surgical map software (Surgimap®, a
Nemaris Inc.).

Statistical analysis

Collected data was analysed with independent
t-test, paired t-test and univariate analysis of vari-
ance (ANOVA) in IBM SPSS20 - United States soft-
ware. Results with significant P<0.05 were reported.

RESULTS

In the current study, 59 patients including 37
(62.7%) females and 22 (37.3%) males with diagno-
sis of AIS participated. Included patients had the
mean age of 14.14+1.41 years old with the range
of 12-17 years. Mean age of participating females
was 14.03+1.24 and for males, it was 14.32+1.76
years (P-value=0.477). Patients’ Risser grading was
4.10+0.70 with the range of 3-5. In addition, their fu-
sion level was 10.02+1.94 (Range of 4-13). Flexibility
of main curve was 33.10 + 20.47 percent with range
of 11-55 degree.

In order of deformity correction, patients were
randomly divided into two groups using CrCo-Ti rod
for 30 patients of first group and Ti-Ti rod for the re-
maining 29 patients of second group. Table-1 is show-
ing the demographic variables of patients. Based
on findings of Table-1, patients’ distribution based
on age and gender was not statistically different in
both groups (P-value= 0.256 and 0.661, respectively).
Success rate of spinal deformity correction follow-

TABLE 3: MAIN CURVE, KYPHOSIS, AND LORDOSIS ANGLES BEFORE AND AFTER SURGERY REGARDING ROD TYPE

Mean £ SD Mean = SD
Variables CrCo-Ti P-value Ti-Ti P-value
Before Surgery After Surgery Before Surgery After Surgery
Main Curve 5517 +10.91 4.76 £ 5.80 <0.001 57.69 +11.56 10.34 +6.34 <0.001
Kyphosis 38.63+748 3367 +3.31 <0.001 3707 £ 640 35.52+3.90 0177
Lordosis 5353 +8.64 51.30+6.10 017 5117 £ 890 52.28 £590 0.447
" paired t-test
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ing surgical procedure regardless of type of admin-
istered rod was 86.76 + 11.30 percent (48.95+11.04
degree). Mean of deformity correction rate was
91.49+10.67%, using CrCo-Ti rods versus 81.86+9.88%
using Ti-Ti rods (P-value=0.01). Mean deformity cor-
rection percentage was 86.30+12.82 in females and
87.53+8.36 for males (P-value=0.657). For kyphotic
change, mean angle was 3.29 (3.29+6.60) degrees,
regardless of type of rod used. Table-2 is showing
effects of spinal deformity correction surgery re-
gardless of type of rod used for the surgical proce-
dure. According to these results, the main curve and
kyphosis had statistically changed after surgery in
comparison to its status prior to surgical procedure.
Table-3 and Table-4 are showing mean changes of an-
gles prior to and after surgical procedure and final
detected curves of both groups respectively.

On the other hand, Univariate test showed that
patients’ age and type of rod are predicting factors for
deformity correction success. By controlling the type
of rod and age, prediction of successes of main curve
correction is the following: P-value=0.054, r=-1.863.
And by controlling age, use of CrCo-Ti rod is superior
to Ti-Ti rods as follows: P-value=0.001, r=8.865.

DISCUSSION

In this study, our data showed that using CrCo-Ti
and Ti-Ti rods for treatment of AIS, the success rate
of spinal deformity correction was higher with CrCo-
Ti rods and also, these findings suggest that the rate
mentioned was related to age and type of patients,
but not to gender.

On the other hand, for many years, CoCr has an
extremely high particular strength and rigidity and it
is generally used in gas turbines, dental implants and
orthopaedic implants®®. CoCr rods have the ability to
exert high corrective forces on the spine with rela-
tively small amounts of rod deformation. This mate-
rial also has the highest potential of plastic deforma-
tion in a highly rigid spine'™. In our experience, the
group using CoCr-Ti rods revealed a notably greater
increase in spinal kyphosis than Ti-Ti group.

1.2 showed maintenance

A study by Hwang et a
of coronal and sagittal plane correction between 2-
and 5-year follow up using screw constructs in AIS.
Our data confirms the capability of the whole-pedicle
screw construct to prevent deformity improvement
while maintaining balance in kyphotic patients.

Furthermore, different studies in recent years have

shown that efficiency of pedicle screws for achiev-
ing acceptable sagittal alignment in translation tech-
nique. In this correction technique, the importance
of rod mechanical property should be steeply consid-
ered. In this term, by pedicle screw, the spine should
be brought to the pre-contoured rods. It has been
presented that CrCo rods have the ability of main
curve correction and preventing sagittal change from
deviations due to its balance between stiffness and
flexibility™ ™.

Lamerain et al.'®, with study on 90 patients ,sug-
gested CoCr rods have the ability to produce higher
correction rates in frontal plane compared to SS rods

1.10

of the same diameter as well as Lamerain et al.™ with
another study on 61 patients treated by posterior
spinal fusion and instrumentation, using all-pedicle
screw constructs have indicated CoCr rods can pro-
duce sagittal corrections in hypokyphotic adolescent
idiopathic scoliosis patients and they confirm the
benefit of combining all-pedicle screw constructs

On the other hand, we have also revealed that main
curve correction percentage was over 86% (86.76+
11.30%) and plus, we observed notable correction
of main curve angle in groups treated with CrCo-Ti
rods and Ti-Ti rods. This rate was significantly higher
with CrCo-Ti rod. The final main curve was signifi-
cantly higher in the CrCo-Ti rods than Ti-Ti rod. This
difference shows higher main curve angle correction
using CrCo-Ti rods. In addition, in the other perspec-
tive of the findings of this study, for kyphotic change,
the average angle was 3.29 (3.29+6.60) degrees, re-
gardless of the type of rod used. Patients treated
with CrCo-Ti rods exhibited significant postoperative
kyphotic changes but these postoperative changes
with Ti-Ti rods were not significant. These kyphotic
changes resulted from CrCo-Ti rod and they can be
attributed to higher stiffness of CrCo rod added to ac-
ceptable flexibility of Ti rod. A study by Angelliaume
et al." reported the success rate of 71% in sagittal cor-
rection of AIS patients. This success rate was similar

TABLE 4: COMPARISON OF ANGLE CHANGES USING
TI-C-CRORTI-TI ROD

Mean = SD
Variables P-value®
CrCo-Ti Ti-Ti
Main Curve 4.67 +£5.80 10.34 £ 6.34 0.001
Kyphosis 3367 %331 3552 £3.90 0.054
Lordosis 51.30 £ 6.10 52.28 £590 0.535

* t_independent samples
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to those described earlier of over 65%'"". In contrast
to our findings, Angelliaume et al." found no differ-
ences between CrCo-Ti rods in comparison to Ti-Ti
rods. In addition, kyphotic angle change was not sta-
tistically different comparing the two types of rods.
Another research by Han et al. compared operated
adults with main complaint of spinal deformity com-
paring CrCo rods with Ti rods. They did not observe
statistical differences between the two types of rods
in terms of sagittal vertical axis, thoracic kyphosis,
lumbar lordosis and pelvic incidence. Another point
in this remarkable study is the change in lumbar lor-
dosis, which was over 35 degrees in the participants
regardless of the type of rod.™

In conclusion, our findings showed that CrCo-Ti and
Ti-Ti rods provide similar significant main curve correc-

tion in flexible spinal AIS, but the success rate of CrCo-
Ti rods was significantly superior on spinal deformity
correction. Moreover, our data also revealed that the
use of CrCo-Ti and Ti-Ti rods associated with all-pedicle
screw construct is the best association to provide the
highest correction rate in idiopathic scoliosis correction
procedures. This is the first study in Iran to describe
the clinical use of CrCo-Ti rod that shows marked radio-
graphic improvement in coronal and sagittal alignment.
Furthermore, we found better restoration of kyphotic
angle change with the use of CrCo-Ti rods compared
with Ti-Ti rods. In the CrCo-Ti group, the rate of postop-
erative kyphotic angle change was significantly higher
than in the Ti-Ti group.

Study conducted at Isfahan University of Medical
Sciences, Isfahan, Iran

OBJETIVO: Comparar o resultado da corregdo da deformidade da coluna vertebral com ligas de Ti-Ti e CrCo-Ti para o tratamento da
Escoliose Idiopdtica do Adolescente (EIA) na coluna usando as ligas mencionadas com todos os parafusos pediculares e técnica de
tradugdo.

METODO: 59 pacientes operados por EIA com deformidade da coluna vertebral (Lenke T ou 2). Os pacientes foram divididos em dois
grupos por alocagdo aleatéria usando ligas de Ti-Ti (n = 29) e ligas de CrCo-Ti (n = 30) e a Unica diferenca entre eles no procedimento
cirdrgico foi o material da liga (ligas de Ti-Ti ou CrCo-Ti) e, finalmente, resultados radiolégicos foram comparados no pré-operatério,
pés-operatdrio e no Ultimo retorno por 12 meses.

RESULTADOS: A corregdo da curva principal do paciente apds o procedimento cirdrgico, independentemente do tipo de liga, foi de
48,95+11,04 (13-75) graus. A taxa de sucesso da corregdo da deformidade da coluna vertebral apés o procedimento cirdrgico, inde-
pendentemente do tipo de liga administrada, foi de 86,76 + 11,30% (62,5-100%). A média da taxa de corre¢do da deformidade foi de
91,49410,67% usando ligas de CrCo-Ti e 81,86%9,88% usando ligas de Ti-Ti (valor de P = 0,07). A mudanga de dngulo foi de 3,2946,60
para o dngulo de cifose e de 0,5947,76 para o dngulo de lordose. A taxa de corregdo da curva principal ndo foi significativamente dif-
erente considerando o sexo dos pacientes (Valor de P 0,657). A taxa de sucesso da corre¢do da curva principal foi associada a idade do
paciente e ao tipo de liga (valor de P=0,054, r=-1,863 e valor de P=0,001, r=8,865, respectivamente).

CONCLUSAO: As ligas de CrCo-Ti tém a capacidade de produzir taxas de corregdo mais altas em EIA em comparagdo com a liga de Ti-Ti
do mesmo didmetro. As ligas de CrCo-Ti fornecem uma corregdo espinhal significativa e estdvel, especialmente na corregdo da curva
principal. Essa taxa foi associada a idade e ao tipo de liga administrada, mas ndo ao sexo.

PALAVRAS-CHAVE: Adolescente. Escoliose. Ligas de Cromo. Titdnio. Resultado do Tratamento.
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SUMMARY

In Brasil, abortion is legal in cases of rape, when there is a risk of maternal death, and in cases of fetal anencephaly. However, the
literature reports that some doctors refuse to care for women with such demands or come to perform it in a discriminatory manner.
OBJECTIVE: Pretest, test and evaluate the measurement properties of the “Mosaic of Opinions on Induced Abortion,” a questionnaire
developed to investigate the perspectives of Brazilian healthcare professionals about the morality of abortion.

METHODS: Firstly, the questionnaire was pretested in an intentional sample of specialists. Secondly, it was tested in a randomized
sample of 32 healthcare professionals. Finally, we conducted a multi-center study in seven university hospitals to evaluate the mea-
surement properties of the questionnaire.

RESULTS: Combined samples of the three phases totalized 430 individuals. In pretest and test, all the evaluated aspects obtained satis-
factory results. In the multicenter phase, confirmatory factorial analysis led to an important reduction of the questionnaire, which also
obtained good indicators of reliability, beyond the validation of construct and criteria.

CONCLUSION: Questionnaire has been validated and is suitable for use in other surveys in Brasil.
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MEASUREMENT PROPERTIES OF THE QUESTIONNAIRE “MOSAIC OF OPIN

HIGHLIGHTS

« MOSAI evaluates the opinions of healthcare
professionals on induced abortion;

« MOSALI has been validated and is suitable for
use in other surveys in Brazil;

« After an evaluation of measurement properties,
we reduced the questionnaire from 42 to 32
items;

« The questionnaire has content, construct and
criterion validity;

« All constructs obtained high composite reliabil-
ity coefficients (minimum of 0.770).

INTRODUCTION

Providing care to women in situations of induced
abortion constitutes one of the most challenging eth-
ical problems for healthcare professionals, especial-
ly for gynecological and obstetric doctors. This chal-
lenge is reflected in the fact that, in Brazil, although
permitted by the Penal Code of 1940, access to legal
abortion is still problematic, mainly when the preg-
nancy results from rape. In some reference services,
prevails a regime of constant suspicion about the ve-
racity of the woman’s narrative on rape: her story is
not sufficient for getting access to the procedure, be-
ing necessary to prove herself as a victim of aggres-
sion and to present subjective traits that characterize
her as such.! Obstruction to legal abortion also oc-
curs through the obligation to present a series of doc-
uments not required by law, such as police reports,
forensic reports, and court orders.? Frequently, the
patient receives no guidance on the procedures per-
formed or on the care that will be needed after the
procedure, such as subsequent contraception.® A
survey of 19 women who had aborted in private clin-
ics found that they were exposed to a condition of to-
tal vulnerability and human rights violations, such as
the submission to painful medical procedures with-
out anesthesia, like curettage and vacuum suction.*

Although abortion techniques are safe, effective
and inexpensive and have been well known for many
decades, health care professionals (HCP) lack ade-
quate knowledge of laws and norms around the theme,
such as the misconception about the need to denounce
the woman when there signs of illegal interruption.?®
Alongside the inefficient knowledge of the legislation
on the subject, the provision of abortion care consti-
tutes a tremendous ethical challenge to HCP. Even in
cases where it is permitted by law, “the concept that it

is a crime carries a stigma that is worse than that asso-
ciated with other acts qualified by law as crimes.”® In
this context, the existence of a validated questionnaire
to investigate the opinions of HCP could contribute
to the production of systematized information on the
subject, which could guide the development of new
public health policies to combat barriers to access le-
gal and safe abortion in Brazil.

We provide the “Mosaic of Opinions on Induced
Abortion” (abbreviated in Portuguese by the acro-
nym “MOSATI")"; the one presented was created as
a candidate to meet this demand.” Although other
studies have investigated the moral perspectives of
Brazilian HCP on abortion, their methods were ex-
clusively qualitative, which means that their samples
had few professionals.® On the other hand, MOSAI
is predominantly quantitative and can be applied on
large samples. Similar scales of evaluation of the mo-
rality of abortion have been elaborated in some coun-
tries with restrictive laws on its practice,®? but they
are intended to be used by people in general (not only
by HCP) and are not validated to the specificities of
the Brazilian context.

Thereby, the objectives of this study were to pre-
test, test and evaluate the measurement properties
of the questionnaire MOSAL.

METHODS
Study design, sampling, and questionnaire

We performed a methodological study comprised
of three interlinked phases. In all of them, we applied
the questionnaire online through the Lime Survey
website. All the subjects received the link to MOSAI
via e-mail, after they were personally invited by the
researchers and consented with being included in it.

The present study uses the terminology estab-
lished by the COSMIN initiative (COnsensus-based
Standards for the selection of health Measurement
INstruments), according to which the term “proper-
ties of the measure” refers to a set of quality indica-
tors of an instrument, including validity (content, cri-
teria and construct), reliability and responsiveness.™

In this study, we used the brief version of the MO-
SAI questionnaire, which contains three vignettes
about women considering interrupting the pregnancy.
Those vignettes are based on the situations in which
abortion is allowed in Brazil: necessary abortion
(when there is a risk of death to the mother), human-
itarian abortion and anencephalic fetus. After these

REV ASSOC MED BRAS 2018; 64(12):1091-1102

1092



CACIQUE, D.B.ET AL

vignettes, MOSAI presents some short affirmative
phrases (from now on referred to as “items”) based on
patterns of views on the morality of abortion, which
must be classified employing a concordance scale. The
questionnaire’s complete version has six vignettes
and, beyond the demands mentioned above, includes
cases of social abortion, contraceptive failure, and fe-
tus with trisomy 21.7

Concerning the factorial structure of the ques-
tionnaire, MOSAI was created and had its content
validated with 14 constructs.” However, in the pres-
ent study, since we used its brief version, we reas-
sembled these 14 constructs into eight new ones. The
process of regrouping consisted in the separation of
items characterized by a liberal or a conservative
moral alignment regarding the possibility of some-
one performing an abortion. This process resulted
in the two large groups of items, the Liberal and the
Conservative. After that, we formed eight subgroups
of items, four liberals and four conservatives, as de-
fined below:

1. Psychological Aftereffects of Abortion (PAA):
Appeal to the possible psychological aftereffects of
abortion, or to the familiar approval or disapprov-
al of having an abortion. Although the relationship
between post-traumatic stress and abortion is ques-
tioned in some studies," in Brazil, a study found that
women in situations of abortion had a higher preva-
lence of depression.™

2. Conservative Emotional Appeal (CEA): Use of
shocking expressions and images (like “murder” and
“cruelty”) or by the equalization of the fetus and the
embryo to a born child.

3. Sacredness of Life (SOL): Argument that abor-
tion is always morally reprehensible, either because
human life is sacred (even in the early stages), or be-
cause the fetus is a potential person.

4. Conservative Deontology (CDE): Argument that
parents have a moral duty to protect the fetus or that
abortion is wrong if the woman lies about having
been raped (to have access to legal abortion), or if she
supposedly had any behavior that could be consid-
ered risky for rape (by people who agree with this
reasoning).

5. Women’s Reproductive Autonomy (WRA): Ar-
gument that women should have the right to decide
whether to abort or not, according to her values and
interests. The concept of autonomy occupies a cen-
tral position in this construct.

6. Liberal Emotional Appeal (LEA): Invocation of

shocking expressions and images in favor of the right
to induce an abortion, like “torture” and “assassina-
tion” of the mother.

7. Sexual and Reproductive Rights (SRR): Argu-
ment that the denial of abortion care violates wom-
en’s fundamental human rights and promotes a pub-
lic health problem.

8. Fetal Personhood Problematization (FPP): Ar-
gument that the human unborn does not have moral
status (at least in some circumstances) or that its life
is not sacred.

Testing Phases

MOSAI was pre-tested in an intentional sample
of researchers in health sciences and humanities
from the State University of Campinas (UNICAMP).
Using some auxiliary questions presented at the end
of MOSALI, we evaluated: 1) The presence of wording
errors; 2) The questionnaire functionality; 3) Its ease
of using; 4) Its content comprehensibility; and 5) The
satisfaction with the necessary time to answer it.
Subjects also could freely write about the evaluated
aspects through an open question. The saturation of
the qualitative data defined the sample size.

The test phase was developed in the “Woman’s
Hospital Prof. Dr. J. A. Pinotti-CAISM,” which be-
longs to UNICAMP. We employed a version of MOSAI
containing changes identified as necessary during
the pre-test. Even so, the objective of this phase was
to reevaluate the same aspects evaluated before. The
sample was randomly selected (using the software
SPSS 20) from the list of physicians, nurses, psychol-
ogists, social workers and pharmacists of the hospi-
tal. The sample size was defined in 32 subjects, fol-
lowing the recommendation for questionnaire tests.

The Multicenter Phase

After the testing phases, we conducted a
multi-center study aiming to evaluate the measure-
ment properties of MOSAL. This stage of the research
was conducted in seven hospitals selected from the
Brazilian Network of Reproductive and Perinatal
Health, namely: 1. Woman’s Hospital of Recife; 2.
Maternity School Assis Chateaubriand; 3. Hospital
of Clinics of Porto Alegre; 4. Hospital of Clinics of
Federal University of Parand; 5. University Hospital
of the Jundiai Medical School; 6. Sumaré State Hos-
pital-UNICAMP; and 7. Woman’s Hospital Prof. Dr.
J. A. Pinotti-CAISM). The sample was constituted of
physicians, nurses, psychologists, social workers,
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and pharmacists, selected by a convenience sam-
pling method. We adopted the sample size calcula-
tion for factor analysis proposed by Hair et al., which
suggest a ratio of 5 respondents per item of the scale

1. To ensure a

and a minimum of 100 items in tota
better quality of the data collected, we removed all
the questionnaires answered incompletely or which
had at least one item answered with the “do not
know” option.

Validation of the measurement properties was per-
formed employing a Confirmatory Factorial Analysis
(CFA) with the software Smart PLS 2.0. We hypothe-
sized that the questionnaire had a second order facto-
rial structure, that is, a structure organized through
two layers of latent constructs.” The composition of
these layers followed the so-called “a priori criterion,”
used when the number of factors is already known.®
The first layer has two great constructs: Liberal and
Conservative orientations. The second layer contains
the eight patterns described previously.

Analysis of the factorial model comprised two
steps: analysis of the convergent and discriminant
validity of the proposed model. In the case of conver-
gent analysis, initially, we obtained the results from
the mean extracted variance (AVE) for each of the
model factors. AVE values higher than 0.5 indicate
considerate satisfactory.® Subsequently, we evaluat-
ed the values of factorial loads between the items and
their respective factors, assuming that items with
results lower than 0.5 were candidates to leave the

1.8 Discriminant validity was first eval-

factorial mode
uated by the Fornell-Larcker criterion." This method
compares the square root of the AVEs with the cor-
relation values between the factors. The model has
discriminant validity if the square roots of the AVEs
are higher than the correlations between the factors.
Discriminant validity was also evaluated through a
cross-loadings analysis. It was observed whether the
factorial load of a given item was higher in its factor
than in the other factors. To obtain the internal con-
sistency of the questionnaire, we calculated the com-
posite reliability, considering that values above 0.7
would be satisfactory.® Finally, validation by known
groups was performed by comparing MOSALI scores
between religious and non-religious subjects, using
the non-parametric test of Mann-Whitney.” We hy-
pothesized that, compared to non-religious subjects,
religious subjects would have higher scores in the
conservatives constructs. In all analyzes, the level of
statistical significance was set at 5%."

Ethical Aspects

This project was reviewed and approved by the
Research Ethics Committee of the State University of
Campinas (UNICAMP), as well as by the Institutional
Review Board of each site enrolled in the multi-cen-
ter phase. Before enrolment, an individual Informed
Consent form was electronically signed by each sub-
ject after understanding and accepting the study
conditions. To assure the confidentiality, we exclud-
ed from the data analysis the subject’s names or any
other variable that could identify them.

RESULTS
Testing

The questionnaire was pre-tested in a sample of
10 subjects, six women and four men. The mean age
was 39.0 years (max. 51.0 and min. 29.0). Subjects
had a degree in Philosophy (1), Letters (1), Statistics
(4), Social Sciences (2), Pharmacy (1) and Biology (1).
No participant reported technical difficulties with
the questionnaire, but a spelling error was identified
and corrected. One subject reported that it was nec-
essary to restart the questionnaire, due to an error in
his browser. Both the “ease of use” and the “writing
comprehensibility” were classified as “easy” or “very
easy” by most of the subjects. Most the sample clas-
sified the time spent as moderately satisfactory.

After the pre-test, the corrected version of MO-
SAI was tested in a sample of 32 HCP. They were 25
women and 7 men, distributed among the following
professional categories: Physicians (12), Nurses (11),
Social Workers (3), Pharmacists (3) and Psychologists
(3)- The mean age was 39.7 years (max. 56.0 and min.
23.0). Catholicism was the most common religion
among the participants (17), followed by Spiritism
(7) and Protestantism (3). Five subjects were atheists
or not religious (5). Almost all participants positively
evaluated the grammatical, spelling, online function-
ality, ease of use and comprehensibility of MOSAL.
The time required to answer it received the lowest
classification among all the evaluated aspects, but
none classified it as “bad” or “very bad.”

The detailing of the pre-test and test results are
not presented in this article. However, such data may
be made available by the authors upon request.

Measurement properties validation
The initial sample for statistical validation con-
sisted of 388 subjects: 133 were excluded because
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they answered at least one item with the “do not
know” option and 133 were excluded because they
did not respond to at least one questionnaire item.
Once the exclusion criterion was applied, the final
sample consisted of 122 subjects. When comparing
the excluded subjects with those maintained in the
analysis, it was verified that there was no statisti-
cally significant difference between the character-
istics of age, profession, and religiosity. However,
these samples were different for gender (p = 0.0332),
with a higher proportion of women in the excluded
group (78.63% vs. 66.67%); and marital status (p =
0.0438), with a higher percentage of people in stable
union in the group included in the analysis (71.9% vs.
59.85%). As shown in Table 1, most of the subjects
kept in the study were women (66.7%), the mean age
was 38.0 years (max. 69.0 min. 21.0), the most com-
mon religion was Catholicism (57.1%), and the main
marital status was married (57.9%). Almost 80.0% of
the sample was post-graduate, and 78.1% were phy-
sicians, most of them specialized in gynecology and

TABLE 1: DESCRIPTION OF THE SAMPLE OF
HEALTH PROFESSIONALS WHO PARTICIPATED IN
THE EVALUATION OF THE MOSAI MEASUREMENT
PROPERTIES

obstetrics. Approximately half of the sample worked
in general hospitals and half of them in hospitals spe-
cialized in women’s health.

The first step of CFA was the exclusion of item
Q11 (Abortion should be based on a reliable diagnosis
of anencephaly, that is, the certainty that the unborn
child will never have a future), which had a negative
load in the proposed construct. To obtain the conver-
gent validity, we excluded the items Q20 (It is psy-
chologically difficult for a health care professional to
have to terminate the pregnancy of a healthy fetus)
and Q08 (Women who interrupt pregnancy in cases
of anencephaly may be under pressure from their
partners), whose low factorial loads caused their re-
spective constructs to have AVEs lower than 0.50.
After that, all constructs obtained AVEs greater than
0.50, as shown in Table 2.

To obtain the discriminant validity, we applied the
Fornell-Larcker criteria and removed the items Q5 (If
the Federal Supreme Court had not authorized abor-
tion in cases of anencephaly, women like Jussara
would recourse to illegal abortion), Q09 (The laws
that regulate life in society cannot be based on reli-
gious beliefs of specific groups), Q16 (The high mor-
tality rates for pregnant women with this disease jus-
tify abortion to protect the mother’s life), Q29 (The
right to abortion in rape cases is an important way to
combat maternal mortality), Q35 (Marina must keep
in mind that life is sacred regardless of how it was
generated), Q36 (Legal abortion in cases of rape frees
the victims of the horror of carrying a life created in
an act of terrible violence) and Q38 (Discontinuation
of a healthy fetus’s pregnancy can be considered a
form of violence against the weakest).

TABLE 2: MOSAI'S EXTRACTED AVERAGE VARIANCE
AND COMPOSITE RELIABILITY

Information N %
Gender
Female 80 66.67
Male 40 33.33
Age (Mean/SD) 38(%11) -
Religion
Religious ' 97 8151
Not Religious 22 18.49
Marital Status
Married or Cohabitating 86 71.07
Single or Divorced 34 2810
Widower 1 0.83
Schooling
Postgraduate 85 71.27
Graduate 21 19.09
High School + Technical 4 364
Occupation
Physician (Gyn-Obst) 64 52.03
Nurse 20 16.26
Doctor (Other Specialty) 16 13.01
Resident Doctor * 16 13.01
Pharmaceutical 3.25
Psychologist 1.63
Social Worker 1 0.81

" Catholicism (68), Spiritism (16), Protestant Religions (12) and Judaism (1). 2 Gyn-Obst

and other specialties.

Constructs AVE Composite
Reliability
Conservative Constructs
Psychological Aftereffects of Abortion 0.612 0.824
(PAA)
Conservative Emotional Appeal (CEA) 0586 | 0.808
Sacredness of Life (SOL) 0.582 0.892
Conservative Deontology (CDE) 0.522 0.813
Liberal Constructs
Women's Reproductive Autonomy 0.622 0.891
(WRA)
Liberal Emotional Appeal (LEA) 0.627 0.770
Sexual and Reproductive Rights (SRR) 0.634 0912
Fetal Personhood Problematization (FPP) | 0.531 0.771
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Once these adjustments were made, the final
model was composed of 32 items, whose constructs
and respective factor loads are shown in Table 3. In
the next step, we calculated the composite reliabili-
ty. As shown in Table 2, all the constructs obtained
scores higher than 0.70. To receive the validation of
criteria, we observed that religious group presented
higher scores in most of the constructs with con-
servative orientation arguments, including CEA,
SOL, and CDE. In contrast, the non-religious group
showed higher scores in two liberal-oriented do-
mains, including WRA and FPP (p-value <0.05). De-
tailed results of validation by known groups are not
presented but may be made available by the authors

TABLE 3: MOSAI'S FINAL FACTORS LOADING MATRIX.

upon request. Besides, the database analyzed was
made available to “R da A M B” at the time of the
article submission. This database may also be made
available to readers upon request.

DISCUSSION
Testing

In testing stages, all the evaluated aspects ob-
tained satisfactory results. Although the time spent
received the lowest rating among all aspects, no sub-
ject classified it as “bad” or “very bad.” This is a sig-
nificant result since the quality of filling in question-
naires tends to be inversely proportional to the time

Constructs
g | Psychological | Conservative | Sacredness | Conservative | Women's Liberal Sexual and Fetal Personhood
2 | Aftereffects Emotional of Life Deontology | Reproductive | Emotional | Reproductive | Problematization

of Abortion Appeal (CEA) | (SOL) (CDE) Autonomy Appeal Rights (SRR) | (FPP)

(PAA) (WRA) (LEA)
Q30 | 0.844 0477 0.503 0.475 -0.423 -0.233 -0.349 -0.346
Q14 | 0.820 0.333 0.492 0.382 -0.393 -0.251 -0.341 -0.309
Q23 | 0672 0.317 0.332 0.261 -0.214 -0341 -0154 -0.128
Q04 | 0439 0.809 0.584 0472 -0.530 -0.466 -0.481 -0.356
Q32 0388 0.803 0.590 0.449 -0.553 -0.231 -0.490 -0.373
Q17 0.281 0.678 0.529 0457 -0.397 -0.319 -0.443 -0.190
Q19 | 0443 0.594 0.827 0.502 -0.567 -0.379 -0.581 -0.373
Q22 | 0403 0.544 0.826 0.531 -0.618 -0.486 -0.686 -0414
Q06 | 0417 0.568 0.784 0.495 -0.713 -0.433 -0.629 -0.501
Q31 0.515 0.663 0.778 0.621 -0.633 -0.346 -0.587 -0.474
Q02 |0.358 0.512 0.722 0.479 -0.604 -041 -0.541 -0412
Q27 | 0491 0.500 0.618 0.528 -0.318 -0.306 -0.340 -0.289
Q40 | 0.284 0.386 0.450 0.769 -0.308 -0.281 -0.310 -0.355
Q41 0.410 0.470 0483 0.737 -0.427 -0.217 -0.333 -0.358
Q01 | 0420 0.589 0.622 0.736 -0.624 -0.390 -0.478 -0.395
Q28 | 0.265 0.206 0.402 0.641 -0.211 -0.211 -0.123 -0.190
Q39 | -0419 -0.614 -0.630 -0.495 0.830 0.460 0.649 0.494
Q34 | -0402 -0.462 -0.538 -0.450 0.821 0.442 0.635 0.551
Q13 | -0.393 -0.603 -0.680 -0.535 0.795 0.520 0612 0.489
Q10 | -0.316 -0.434 -0.619 -0.418 0.774 0413 0.550 0.439
Q25 |-0.243 -0.434 -0.533 -0.357 0.718 0483 0.606 0.381
Q07 |-0.252 -0.404 -0.453 -0.408 0.517 0.855 0.547 0438
Q15 -0171 -0.288 -0.358 -0.185 0.405 0.723 0.378 0.316
Q12 | -0.306 -0.548 -0.715 -0.434 0.729 0.513 0.851 0.549
Q26 |-0.343 -0.518 -0.645 -0.340 0.675 0.561 0.851 0.455
Q33 |-0.322 -0.537 -0.624 -0.415 0.625 0.414 0.840 0.506
Q42 | -0.385 -0.517 -0.544 -0.353 0.634 0434 0.794 0.572
Q21 -0.138 -0.358 -0.455 -0.301 0.505 0.492 0.758 0.337
Q18 | -0.268 -0.444 -0.532 -0.322 0.500 0.424 0.668 0.306
Q37 |-0.323 -0.383 -0.434 -0.380 0473 0.327 0.428 0.768
Q03 |-0.319 -0.277 -0.421 -0.348 0472 0474 0417 0.759
Q24 | -0.085 -0.218 -0.316 -0.276 0.352 0.225 0.357 0.653
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required to answer it." Very long questionnaires
may tire the subjects and compromise the uniformi-
ty of responses.

Most of the respondents rated the use of the ques-
tionnaire over the internet as “easy” or “very easy.”
Digital methods for data collection have some ad-
vantages over traditional methods: they broaden the
sample range, reduce costs and eliminate the envi-
ronmental damages associated with printing papers.
However, the use of conventional questionnaires is
still the preferred method for certain groups of peo-
ple. One study found that the response rate for digi-
tal questionnaires was lower than for questionnaires
printed in a group of physicians.” Nevertheless, it is
argued that such preferences may be related to char-
acteristics of the sample, especially schooling and
age of the participants, as such that the collection
method (online or paper) may be indifferent to the
quality of the data obtained.™

Measurement properties validation

CFA led to an essential reduction of the question-
naire and an increase in the indicators of composite
reliability, convergent validity, and divergent validi-
ty. Shorter instruments have significant advantages
both in clinical practice and research: they do not re-
quire excessive interviewer time, reduce the burden
of response and are beneficial when administered as
part of a multipurpose battery of different question-
naires or when repeat assessments are required.”
Shorter versions of scales achieve a higher acceptabil-
ity in the population, including better response rates
and lower rates of missing data.?® Although widely
recognized as beneficial, it is recommended that re-
searchers carefully examine the effects of each item
removal on the construct content validity.?" In this
study, we removed 10 items from the questionnaire
applied. Item Q11 was the only exclusion due to a
negative factorial load. Originally bound to construct
SOL, this phrase was conceived as a conservative
statement regarding the right to abortion. However,
the statistical analysis evidenced that its formulation
had been ambiguous, leading to a liberal interpreta-
tion. The low (but positive) factor loads of items Q8
and Q20 resulted from a different problem. Both do
not appear to have been formulated ambiguously, but
they pointed to narrative elements that were not ad-
dressed by any other part of the questionnaire: the
husband of the pregnant woman and the healthcare
professional.

Items Q5, Q09, Q16, Q29, 035, Q36, and Q38
were excluded because they presented high correla-
tion with domains other than those to which they
belonged, compromising the discriminating valid-
ity. Items Q5 and Q29 called for an implicit idea:
that women necessarily undergo an unsafe abortion
when the procedure is prohibited by law. This notion
is erroneous. For instance, a recent study noted that
some women choose to maintain their pregnancies
even in cases of sexual abuse, a condition for which
abortion is permitted under Brazilian law.?? Item Q16
formulation was problematic too. It suggested that
Eisenmenger syndrome is highly incidental, but we
meant to say that, in pregnancy, it is associated with
high mortality rates, from 30 to 50%.2 However,
these estimates may be outdated. Although pregnan-
cy is still discouraged in women with this syndrome,
nowadays it is known that the use of sildenafil as
monotherapy may allow stabilization of maternal
condition and improve clinical outcomes for both
mother and baby.?*

We were not surprised by the need to exclude
item Q38. Inspired by a dissident line of traditional
feminist thinking, this item assumes that “a wom-
an involuntary pregnant has a moral obligation to
the now-existing dependent fetus whether she ex-
plicitly consented to it or not”.% Self-called “pro-life
feminism”, this atypical perspective on the ethics of
abortion was probably perceived by the sample as
strange, modifying the expected pattern of response.

On the other hand, it was quite surprising that the
correlation of item Q09 was greater outside than in-
side its construct. This item deals explicitly with the
theme of secularity, which is one of the central ideas
of the SRR construct. According to this argument, “re-
ligion should be a matter of private ethics, and public
policies should not be based on religious mystics con-
cerning welfare”.?® It should be noted that more than
80% of our sample considered themselves as religious,
68% of them with a Judeo-Christian orientation. That
is, this important sample trait may have influenced
the unexpected response pattern.

Despite the predominance of religious subjects,
item Q35 also had to be excluded according to the
Fornell-Larcker criterion. This item argues in favor
of the sacredness of life, the idea that any form of
human life has an intrinsic and sacred value. Howev-
er, it should be noted that, even for a predominantly
religious group, the unrestricted prohibition of abor-
tion rights can be rejected, especially in cases such
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as sexual abuse. On the other hand, it does not mean
that the same group would agree with a theatrical ap-
peal in favor of the right to abortion, like the content
of item Q36.

The relationship between religiosity and abortion
morality was used to obtain the validation by known
groups. According to studies conducted in Brazil

and other Latin American countries,®?"-%°

religious
groups (especially Catholics and Protestants) show
strong opposition to the right to abortion, a result
also observed in the present study, which endorses
the criterion validity of MOSAL In addition to the
opposing to liberal arguments, we found that the re-
ligious group showed close acceptance of conserva-
tive arguments, including those characterized by an
emotional appeal.

A final point to be discussed in this paper refers
to a possible role to be played by MOSALI in the con-
text of Brazilian public health. In one of its most
recurrent definitions, elaborated by the Institute
of Medicine (IoM), public health is understood as
“what we as a society do collectively to assure the
conditions in which people can be healthy”, includ-
ing, as a core function, the production, and monitor-
ing of information related to the health of the popu-
lation, aiming at identifying problems and defining
priorities. 3 In this sense, it can be inferred that
MOSALI could become a relevant instrument in the
production and monitoring of information regard-
ing the barriers to access to legal and safe abortion
in Brazil. For example, new studies developed with
this questionnaire may correlate the perspectives of
HCP with the practice of conscientious objection.
In doing so, MOSAI may contribute to another core
function of public health, which is the development
of public policies, “in collaboration with communi-
ty and government leaders, to solve identified local

and national health problems and priorities.”®

Limitations

The high number of missing items during the
measurement properties validation can be consid-
ered the main limitation of this study. Only two-
thirds of all administered questionnaires were fully
answered, of which half had to be excluded because
they had at least one item answered with the “do not
know” option. Women had a higher proportion in the
group of subjects excluded from the analysis.

Meanwhile, people in a stable relationship had a
higher proportion among the subjects who duly an-
swered the questionnaire. Although the data collected
in this study do not allow us to draw further conclu-
sions on the issue, it seems safe to infer that men and
women respond to moral dilemmas related to induced
abortion differently, since men and women experience
this phenomenon very differently. Men do not get preg-
nant, do not abort. For them, answering the types of
dilemmas proposed by MOSAI may be done in a cooler,
distant and, therefore, more comfortable way than for
women; but this is a hypothesis for future investiga-
tions. On the other hand, the differences found for the
marital situation impose greater difficulty of interpre-
tation. Why do people in stable unions respond more
adequately to a questionnaire like MOSAI? The data
collected in this study does not allow us to answer this
question safely. However, it is possible that the variable
“stable union” has measured other issues beyond what
was intended, such as more or less conservatism, or
more or less adherence to traditional and family val-
ues, for example. If this is the case, it seems reasonable
to infer that these inclinations, measured indirectly,
have influenced the quality of filling the questionnaire.

CONCLUSION

MOSALI has been validated and is suitable for use
in other surveys with HCP in Brasil.
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QUESTIONNAIRE (ENGLISH VERSION)

PLEASE READ THE STORY BELOW AND ANSWER QUESTIONS SUBSEQUENT
JUSSARA
Jussaraand her husband wanted a baby from the very beginning of theirmarriage, becausethey feltvery lonely
without a child. Then, they received the news that Jussara was pregnant with great joy. However, at 16 weeks,
when the firstultrasound was performed, the doctor noticed that the fetus was anencephalic, that is, it had no
brain. Upon hearing the diagnosis, Jussara's first thought was to let him to be born. However, she fears that
keeping her pregnancy will cause even more suffering to her, her husband, and the fetus. Being in the second
trimesterof pregnancy, Jussara realizes that keepingorinterrupting pregnancy will be a difficult decision.

A. Are you in favor of the right to abortionin thissituation?
Very A Little A Little Very
Favorable Fvcsble Favorable Contrary cong Contrary Aot loow
[l [ [ [ [ ] )
B. Are you in favor of the possibility of this type of abortion being performed by the Brazilian public health
system?
Very A Little A little Very
Favorable Fvratle Favorable Contrary fottrary Contrary TRono Moy
{1 (] [ { ) {1 [} {1
C. Would you perform abortion for a patientin that circumstance?
Certainly would Probably would NOT Probably would Certainly would Uit KaW
NOT accept accept accept accept
[ [ {1 {1 [
8 o £ g i 'E -
NOW, TELL HOW MUCH YOU AGREE TO THE PHRASES BELOW ! ‘23' 48 g, £am E 2 é
Edwmyd £E|23d3 32
LR R IR B B
Jussara and her husband have become responsiblefor a new lifeand must preserve
1
itas longas possible 0/0|0|0|0]|0O
The protection of intrauterinelifeshould be a duty of the Brazilian Stateeven in
« cases of anencephaly. 0({0|0|0|0]|0
The fetus of Jussara cannotbecome a full human person because ithas no
2 prospects of psychological development. o O D O 0 O
A child should notbe killed simply because nature did not give him the form his
* parents would like. 0|0joj0|0|0O
Abortion should be based on a reliablediagnosis of anencephaly, thatis, the
2 certainty that the unborn child will never have a future 0/0|0|0|0]|0O
The authorization of the Federal Supreme Court to interrupt the pregnancy in cases
6 of anencephaly makes the societyless sensitiveto the valueof life. O O 0 0 O O
Forcing lussara tomaintain the pregnancy of an anencephalic fetus is the same as
7 torturing her for the remainder of the pregnancy. 0|0j0|0|0|0
‘Women who interrupt pregnancy in cases ofanencephaly may be under pressure
8
from their partners 0 0 0 0 0 O
= e " F !
9 The nglhttuahunmnmrapel:ases|san|mportantwavtu combat materna O 0 0 0 0 D
mortality
10 If Jussara comes to a definite position onwhat to do, then her will must be O O 0 O 0 O
respected.
Abortion should be based on a reliablediagnosis of anencephaly, thatis, the
& certainty that the unborn child will never have a future 0/0|0|0|0|0
Societies that respect the sexual and reproductive rights of their citizens allow
12 abortionincases of anencephaly. O O O O O 0
Interrupting pregnancy incases such as this may mitigate the suffering of the father
o and mother of the anencephalic fetus. 0/0|0]0|0]|0
Ifyou decide to interrupt the pregnancy, itis possiblethatlussara will suffer from
k4 regret inthe future. 0|0|0|0|0O]|O

1 Gray highlights wereexcluded from the final questionnaire model after confirmatory factorial analysis.
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PLEASE READ THE STORY BELOW ANDANSWER QUESTIONS SUBSEQUENT
GRAZIANE
Pregnant for 13 weeks, Graziane is a carrier of the rare Eisenmenger Syndrome. The problem has a high rate of
maternal mortality. Itleads the persontonotbe able to develop the simplest physical activities without feeling a
lack of air and fatigue. The only form of healing itis a heart transplant combined with alung transplant. In case of
pregnancy, the medical indication is the interruption. Even abortion involves risks for women, but lower than
maintaining pregnancy, especially if performed during the first trimester. Anyway, Graziane and her husband
wantvery much to have a child. And, for the moment, the fetusisin perfect formation.

A. Are you in favor of the right to abortion in this situation?
Veery AlLittle Alittle Very
F bl Cont I do not k
Favorable avoranie Favorable Contrary antrary Contrary A RAzAnow
[ [ ) [ [ £ | t ) [ ]
B. Are you in favor of the possibility of this type of abortion being performed by the Brazilian public health
system?
Very A little A Little Very
Favorable Tevaite Favorable Contrary Contiary Contrary I doinat know
[ (] (] [ (] () [
C. Would you perform abortion fora patient inthat circumstance ?
Certainly would Probably would NOT Probably would Certainly would
I don nat know
NOT accept accept accept accept
{1 | [ (] L)
8 m E E H 4
NOW, TELL HOW MUCH YOU AGREE TO THE PHRASES BELOW 2 ‘g{ £ g 4 :‘-‘;’ E g i
- = —
SLERIREEEE
The maintenance of such a risky pregnancy will bethe same as signing the Graziane
L death certificate. 0|0|0|0|0O|0
The high mortality rates for pregnant women with this disease|justify abortion to
16 | Srotect the mother's life O(0o|jO|O0|O|O
Indicating abortion in cases of Eisenmenger Syndrome is a cruel decision becauseit
17 protects onlyone of the two people involved. 0/0|0|0|0 |0
The legal possibility of abortionin such cases is animportantway to combat
18
maternal mortality. 0|00 |0]|0]|0
The laws that allowabortionincases of Eisenmenger's Syndrome fail to protect the
v unborn child. 0|0|0|0|0|0
Itis psychologically difficultfor a health care professional to haveto terminate the
e pregnancy of a healthy fetus 0 0 0 0 0 0
Incountries where individual freedoms are respected, pregnant women |ike
4 Grazianehave the right to stop pregnancy if they wish. 0/0|0/0|0|0O
To acceptabortion insuch cases indicates thata banalization of the life of the
22 unborn child has happen. O O O O O O
IfGrazianedecides to take the pregnancy forward, her attitude may be seenasa
& heroismby her family. O(0|0O(0|0O|0O
At 13 weeks' gestation, the Grazianefetus has a lower capacitytofeel painthana
2| . olo|o|o|o|o
orn person.
Graziane must have complete freedom to chooseto abortor maintain pregnancy,
23 | pecauseitis her lifeand her body that areat risk. 0/0|0|0|0O|O
Being ableto interrupt the pregnancy incaseof riskofdeath for the pregnant
- woman is a fundamental right. ojo|lofofoO|0O
Performing abortionin cases likethis affects a fetus that could have a normal future
27 hs O|0o|O|OfO|O
ahead of it,
Grazianeand her husband were aware of the risks when they freely decided to fulfill
28 | the dream of havinga child. 0/0|0/0|0|0

2 Gray highlights were excluded from the final questionnaire model after confirmatory factorial analysis.
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PLEASE READ THE STORY BELOW AND ANSWER QUESTIONS SUBSEQUENT

MARINA

Marina is 23 years old, evangelical and single. She was raped by a former partner at the aggressor's home. For
fear, she did not seekimmediate care and became preghant because of rape. When she realized the pregnancy,
she felt at risk, frightened and without alternatives. Atthat moment, she soughtcare ina basic health unit, where
she was advised of the legal possibilityofinterrupting the pregnancy, as well aswhat would be ne cessary if she
decided to performit. However, Marina remained confused. More than once, she was told that she isresponsible
for the pregnancy, because she put herselfinasituation of risk when visiting her former partner. In addition, the
induction of abortion contradicts their religious beliefs. Deeplydistressed and without any supportfrom friends
or family, Marina does not know what to do.

A, Are you infavorof the right to abortion in this situation?
Very A Little A little Very
Favorable Favorable Favorable Contrary Contrary Contrary Idonctknow
(] [ [ ) [ L) [
B. Are you in favor of the possibility of this type of abortion being performed by the Brazilian public health
system?
Very Alittle Alittle Very
Favorable Favorable Favorable Contrary Cantrary Contrary Idomckknow
[ ] [ [ [ Ll [
C. Would you perform abortion for a patient in that circumstance ?
Certainly would Probably would NOT Probably would Certainly would | dr Rt ki
MNOT accept accept accept accept
L Ll (1 {0 { )
8§ 1= | Ele /s
NOW, TELL HOW MUCH YOU AGREE TO THE PHRASES BELOW ® gg §2 o ?, En E g E
=g 2 £ 834485
- - E | [
29 Therts.httcaburtiomnrapecases:sanlmportantwayto:ornbatrnaternal 0 0 0 0 O 0
mortality
30 Marma}snowsuﬁerlngbecauseofrape,butmavsuﬂerevenmore:fsheabortsand olololololo
feels guilty.
The right to abortionin cases of sexual violence contravenes the constitutional
31
principleof the defense of life. 0/0|0|0]|0 |0
The unborn child should notbe killed just because Marina was unableto defend
2 % ; %
3 herselffrom the ex-boyfriend's aggression. O 0 O 0 O O
Ina secular State, the possibility of terminating pregnancy in cases of sexual
35 violenceis guaranteed. 0 0 0 D 0 O
The right to termination of pregnancy in cases of sexual violence mitigates the
34 1
suffering of women, 0/0|0|0(0|O
35 | Marina mustkeep inmindthat lifeis sacred regardless of how it was generated O|0|O0O|0|10 |0
Legal abortionincases of rape frees the victims ofthe horror of carryingalife
=0 generated inanact of terribleviolence 0|0[{0|0|0|0
If performed inthe firstweeks of gestation, abortion will affect an embryo, which
37
does not yet have brainactivity. D 0 0 0 O O
Discontinuation of a healthy fetus's pregnancy can be considered a form of violence
=5 againstthe weakest 0|0|0|0|0 |0
Marina’s wish to have an abortion should be enough sothat she could safely
3 interrupt the pregnancy. 0/0|0|0|0|0
If Marina is lying, then shehas no right to an abortion because her sexual
0 relationship with the ex-boyfriend was voluntary. 0/0|0|0|0|0
a In hospitals, itis possiblethatmany women lieto abort, trivializing the procedure. O 0 0 0 O O
The legal possibility of abortionin cases of rape respects international agreements
B3 on sexual and reproductive human rights. 0/0|0|0|0|0O

* Gray highlights were excluded from the final questionnaire model after confirmatory factorial analysis.
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RESUMO

RESUMO: No Brasil, o aborto induzido é permitido por lei em casos de estupro, risco de morte para a gestante e anencefalia fetal. Entre-
tanto, a literatura relata que alguns médicos recusam atender mulheres com tais demandas, ou o fazem de maneira discriminatéria.

OBJETIVO: Pré-testar, testar e avaliar as propriedades da medida do “Mosaico de opinides sobre o aborto induzido”, um questiondrio
para investigar as perspectivas de profissionais da sadde brasileiros sobre a moralidade do aborto.

METODOS: Primeiro, o questiondrio foi pré-testado em uma amostra intencional de especialistas. Em segundo lugar, foi testado em
uma amostra aleatéria de 32 profissionais da satide. Finalmente, conduziu-se um estudo multicéntrico em sete hospitais universitdrios
para avaliar as propriedades da medida do questiondrio.

RESULTADOS: Combinadas, as amostras das trés fases totalizaram 430 sujeitos. No pré-teste e no teste, todos os aspectos avaliados
obtiveram resultados satisfatérios. Na fase multicéntrica, a andlise fatorial confirmatéria levou a uma importante redugédo do ques-
tiondrio, que também obteve bons indicadores de confiabilidade, além da validade de construto e de critério.

CONCLUSOES: O questiondrio foi validado e encontra-se apto para ser utilizado em outras pesquisas no Brasil.

PALAVRAS-CHAVE: Estudos de validagdo. Aborto induzido. Atitude do pessoal de satide. Etica. Inquéritos e questiondrios.
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SUMMARY

OBJECTIVE: The use of pessary is an option for the conservative treatment of pelvic organ prolapse (POP). However, here are few studies
assess the quality of life (QoL) after inserting the pessary for POP. We have hypothesized that the use of pessary would modify QoL
in women with POP.

METHODS: A prospective, observational study was performed that included 19 women with advanced POP. Pessary was introduced,
and the SF-36 (general quality of life) and ICIQ-VS (vaginal symptoms and quality of life subdomain) questionnaires were applied
before the introduction and after six months. A single question about the satisfaction regarding the use of the device was presented
(subjective impression).

RESULTS: The mean age of the women included was 76 years. Most of them were non-caucasian (52.6%), with no prior pelvic surgery
(57.5%), with urinary symptoms (78.9%). A third of the patients reported sexual activity. After treatment, 22.2% of them presented
vaginal infection, and 27.7% increased vaginal discharge. Urinary symptoms remained unaltered. Women reported 100% satisfaction
after using the pessary (77.7% partial improvement; 22.3% total improvement). SF-36 had significant improvement in three specific
domains: general state of health (p=0.090), vitality (p=0.0497) and social aspects (p=0.007). ICIQ-VS presented a reduction in the
vaginal symptoms (p < 0.0001) and an improvement in QoL (P < 0.0001).

CONCLUSION: The use of pessary for six months improved the QoL and reduced vaginal symptoms for women with advanced POP.

KEYWORDS: Pessaries. Pelvic organ prolapse. Quality of life. Surveys and Questionnaires.

INTRODUCTION

Pelvic organ prolapse (POP) is a disease with high
prevalence among older women and may impair
their quality of life (QoL) significantly. Population ag-
ing is causing an increase in this estimative 3. POP
symptoms can be described as pain, pelvic pressure,
sexual dysfunction, urinary or bowel symptoms 4.

Two general options for treating POP are avail-

able: conservative or surgical treatment. The pessa-
ry is the most important representative of this first
choice and presents a good acceptance rate (85%
success report) by women, despite some reports of
discomfort and expulsion*¢. However, there aren’t
many studies focusing on this topic, especially in
Brazil. A systematic review has found seven articles
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related to pessary and QoL and has concluded that
the pessary produced a positive effect on women’s
health; they have also suggested that further stud-
ies are necessary . Given that, we sought to assess,
using validated questionnaires, the quality of life,
symptoms, and complications of women that have
used vaginal pessaries as a conservative treatment
for POP.

METHODS

We performed a prospective, non-randomized
study with nineteen women recruited at the Gy-
necology Outpatient Clinic of our Institution (CA-
ISM-UNICAMP) from March 2015 to 2016. Insti-
tutional Review Board approved this study (CAAE
-19460013.5.0000.5404), and after signing a written
informed consent, women were enrolled.

We included women with advanced POP (POP-Q
stage 3 and/or 4) that would accept the use of vagi-
nal pessary for conservative treatment. We excluded
from the study women with no POP-Q clinical as-
sessment or with cognitive dysfunctions that would
disable them from answering the questionnaire.

The primary outcome was the quality of life
measured by the questionnaires ICIQ-VS (Interna-
tional Consultation on Incontinence Questionnaire
— Vaginal Symptoms) and SF-36 (Short Form 36
Health Survey). The ICIQ-VS is a validated question-
naire for Brazilian Portuguese comprising fourteen
questions, divided into three independent domains:
vaginal symptoms subscale (score 0-53), sexual
matters subscale (score 0-58) and the overall impact
on quality of life subscale (0-10)8. The SF-36 ques-
tionnaire is a general QoL instrument, divided into
eight domains: vitality, physical functioning, bodily
pain, general health perceptions, physical function-
ing, emotional functioning, social functioning, men-
tal health °.

The secondary outcomes were: subjective impres-
sion about the use of a pessary (satisfaction), divid-
ed into cured, better, unaltered, worse; sociodemo-
graphic and clinical data; complications; and urinary
symptoms.

After filling out the forms, a gynecological exam
was performed with the measurement of the posteri-
or cul-de-sac in centimeters with a colpometer and the
choice of the pessary size, inserted in a gynecological
position by a single health professional (S.C.A.C.). Af-
ter insertion (device between the pubic bone and sa-

crum), the patient was oriented to walk after a sponta-
neous micturition. If she had no complaints, she was
discharged with verbal orientations. A six-month fol-
low-up was scheduled, and the same questionnaires
were applied again during a follow-up visit.

Power calculation was performed; considering a
mean difference of 17 (+6) scores from the QoL ques-
tionnaires between the pessary users and non-users,
a power of 80% and 0.05 alpha, with no drop-outs,
we would need 18 women to perform this study .
Regarding statistical analysis, simple and relative
frequencies were calculated for the categorical vari-
ables and descriptive measures (mean and standard
deviation) for the quantitative variables. The Wilcox-
on paired test was used to compare the question-
naire scores before and after treatment. Data were
analyzed by the SAS (Statistical Analysis System) for
Windows, version 9.4. A significance level of 5% was
stipulated.

RESULTS

Twenty-seven women were enrolled in this study;
eight were discontinued from the study (one patient
deceased and seven failed to retain the pessary), and
19 completed the six-month follow-up. Mean age
and BMI were 76+7.9 years and 24.7(+3.5) kg/m?,
and most of the women (58%) were multiparous and
non-caucasian (52.6%). The anterior (84.2%) and/or
apical (74.4%) compartment were the most prevalent
prolapse defects. A third of women were sexually ac-
tive (Table 1).

Regarding the pessary model, all women used the
ring format. Almost a third (27.8%) of the patients
reported vaginal discharge. There were two cases of
local pain, vaginal infection, and ulceration. No case
of severe complication such as bleeding, fistula or
malignant transformation was seen. About urinary
symptoms, no difference was observed before and
after using the pessary for six months.

When women were asked how satisfied they were
with the use of the pessary, 77.7%(15/19) reported im-
provement and 22.3% (4/19) said they were cured.
Table 2 displays the results from the applied ques-
tionnaires. The vaginal symptoms subscale from the
ICIQ-VS improved significantly, with a 28-point de-
crease in the scores (p=.0001) as well as QoL, with a
reduction of 8.1 points (p=.0001). No difference was
seen concerning the sexual score; however, this sub-
scale was underpowered (n=4) (Table 2). As for the SF-
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36, a significant improvement was perceived in three
specific domains: general state of health (p=.0090),
vitality (p=0.0497) and social aspects (p=0.0007).

DISCUSSION

The use of the pessary had a positive effect on ad-
vanced POP, with an improvement in women’s QoL,
a high success rate and no severe complications re-
lated to the use of the device. Our findings are also
consistent with a systematic review previously pub-
lished by our research group which showed that the
pessary can produce a positive effect on women’s
quality of life and can significantly improve sexual
function and body perception 7. Some studies also
verified an improvement of POP symptoms that was
comparable to the improvement seen after surgical

TABLE 1: BASELINE CHARACTERISTICS OF WOMEN
SUBMITTED TO PESSARY TREATMENT FOR PELVIC
ORGAN PROLAPSE.

treatment [de Albuquerque Coelho, 2016, Female
pelvic organ prolapse using pessaries: systemat-
ic review"™ . Moreover, other studies have shown
an improvement of the POP symptoms and QoL, as
well as good indexes of body image and sexual func-
tion 10,14-16'

However, we did not see any difference in the
sexual matter subscale before and after treatment,
probably because only a third of women were sexu-
ally active and this has perhaps underpowered the
statistical analysis, increasing the risk of a type II
error. A study that investigated the risk of sexual
dysfunction (FSFI questionnaire) in a population
of 73 women using pessaries for POP has found a
significant improvement of 42.4% on the score, spe-
cifically concerning desire, lubrication and sexual
satisfaction ™. Another study has used the PISQ-12
questionnaire for the same objective and compared
it with women that underwent surgery; a signifi-
cative improvement was seen in both groups ®. All
women were using the ring pessary, and differently
from obstructive pessaries, the ring model may be

Variables LI used during sexual intercourse.

Age (Xt SD - years) 76+79 We used the ICIQ-VS; its QoL subscale improved
Age at menopause (X SD - years) 48:52 80% after the pessary treatment; this result resem-
Body mass index (kg/m2) 24.7%3.5 bles the data from other studies that have shown an
Educational level (years) increase of at least 40% in the QoL scores, but using
<4 17(89.5%) different questionnaires (P-QOL, PFIQ, SPS-Q) 2*416,
4-11 2(10.5%) About the SF-36, a general QoL questionnaire, we
Comorbidities 15 (78.9%)

Number of pregnancies - n(%)

-3 8 (42%) TABLE 2: QUALITY OF LIFE AND VAGINAL SYMPTOMS
4-9 7(37%) OF WOMEN USING PESSARY FOR POP BEFORE AND

>9 4(21%) AFTER TREATMENT (N=19).

Spontaneous vaginal delivery - n(%) Questionnaires Before After Mean p value™
1-3 9 (47%) treatment” | treatment” | difference

4-9 8 (42%) SF 36

>9 2 (M%) Physical functioning | 59.7+31.6 76.1£23.8 16.4 0.0910
POP-Q staging- n(%)" Physical role 31.6+47.8 53229 -26.3 01250
Apical compartment 14 (74.4%) Pain 73.5+216 82.6%13.1 9.2 0.1162
Anterior compartment 16 (84.2%) General Health 74.2£19.7 82.7+173 86 0.0090
Posterior compartment 13 (68.4%) Vitality 64.7+24.3 761£15.5 13 0.0497
Previous Pelvic Surgery - n(%) 8 (42.5%) Social functioning 59.9+34.8 | 94.7+16.3 349 0.0007
Sexually active - n(%) 6 (31.6%) Emotional role 29.8+45.7 5.3+22.9 -24.6 01250
Urinary symptoms - n(%)" Mental health 604+206 | 65.7+191 53 01404
Stress urinary incontinence 6 (31.6%) ICIQ-VS

Urgency 8 (421%) Vaginal symptoms | 30.1£8.2 21+3.7 -28 <0.0001
Frequency > 7 micturitions 9 (474%) Sexual matters™ 35.5+281 0.0+0.0 -355 0.5000
Nocturia 8 (421%) Quality of life 8.5%21 04+1.8 -81 <0.0001

“More than one response may apply. “Meantstandard deviation;*Wilcoxon test; “*n=4.
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noticed a significant improvement in the general
health, vitality, and social aspects domains. Other
studies did not use a generic QoL questionnaire but
specific ones for pelvic floor dysfunctions 101213151718,
POP is a condition that impairs the QoL, and we in-
cluded this questionnaire to understand more thor-
oughly the impact of the pessary treatment in wom-
en’s lives 168,

The main complication found in this study after
using the pessary was the increase of vaginal dis-
charge, similar to what the literature describes. It is
the most frequently referred symptom by women,
followed by vaginal infection and the presence of ul-
ceration. This increase in vaginal discharge is proba-
bly attributed to a foreign body in the vagina, as well
as the possible presence of bacterial vaginosis and ul-
ceration (19,20). We have already shown that the use
of a vaginal pessary may interfere with the vaginal
environment (84% of vaginal discharge in the pessary
group versus 62.2% in the control group; p< 0.01) 2.
Fortunately, no severe complications (device entrap-
ment or urogenital fistula) were seen in this study
223 As for pessary expulsion, seven women present-
ed this; it is the risk factor most often associated
with the discontinuation of the treatment according
to the available literature; other reported conditions
are pain and discomfort 7?22,

The strength of this study is the application of val-

idated questionnaires (one POP-specific and the oth-
er for general QoL assessment). As for its weakness-
es, we have no control group and small sample size,
even though the power calculation assures that we
have recruited the minimum amount necessary to
perform the study. Another point was the small per-
centage of sexually active women, which impaired
our capacity to analyze this outcome.

CONCLUSION

Conservative treatment with the use of ring pessa-
ry for six months in women with POP presented sig-
nificant improvements in the domains of two validated
questionnaires of quality of life and vaginal symptoms.
The SF-36 presented improvement in three specific
domains: general state of health, vitality and social as-
pects. ICIQ-VS presented good scores in the domains
of vaginal symptoms and quality of life.
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OBJETIVO: O pessdrio é uma opgdo para o tratamento conservador do prolapso genital.

METODOS: Um estudo prospectivo e observacional foi realizado com 19 mulheres com prolapso genital avancado. A avaliagdo da qual-
idade de vida e dos sintomas vaginais foi mensurada pelos questiondrios SF-36 e ICIQ-VS antes e seis meses depois da colocagdo do
pessdrio. Uma pergunta simples sobre satisfacdo do uso do dispositivo foi também feita (impressdo subjetiva).

RESULTADOS: A idade média das mulheres foi de 76 anos. A maioria era parda/negra (52,6%), sem cirurgias pélvicas (57,5%), com
sintomas urindrios (78,9%). Um terco das pacientes relatou atividade sexual. Depois do tratamento, 22,2% apresentaram infec¢do
vaginal e 27,7% fluxo vaginal aumentado. Ndo houve alteragdo da prevaléncia dos sintomas urindrios. As mulheres relataram 100% de
satisfagdo (77,7% melhora parcial e 22,3% melhora completa) depois do uso do pessdrio. Houve melhora em trés dominios do SF-36:
satide em geral (p=0,090), vitalidade (p=0,0497) e aspectos sociais (p=0,007). O ICIQ-VS apresentou redugdo nos sintomas vaginais
(p<0,0001) e melhora da qualidade de vida (p<0,0001).

CONCLUSOES: O uso do pessdrio por seis meses em mulheres com prolapso genital melhorou a qualidade de vida e reduziu os sintomas
vaginais.

PALAVRAS-CHAVE: Pessdrios. Prolapso de érgdo pélvico. Qualidade de vida. Inquéritos e questiondrios.
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SUMMARY

The aim of this study is to discuss the global costs attributed to chronic kidney disease (CKD) and its impact on healthcare systems of
developing countries, such as Brazil. This is a systematic review based on data from PubMed/Medline, using the key words “costs” and
“chronic kidney disease”, in January 2017. The search was also done in other databases, such as Scielo and Google Scholar, aiming to
identify regional studies related to this subject, published in journal not indexed in PubMed. Only papers published from 2012 on were
included. Studies on CKD costs and treatment modalities were prioritized. The search resulted in 392 articles, from which 297 were
excluded because they were related to other aspects of CKD. From the 107 remaining articles, we have excluded the reviews, comments
and study protocols. A total of 37 articles were included, all focusing on global costs related to CKD. Despite methods and analysis
were diverse, the results of these studies were unanimous in alerting for the impact (financial and social) of CKD on health systems
(public and private) and also on family and society. To massively invest in prevention and measures to slow CKD progression into its
end-stages and, then, avoid the requirement for dialysis and transplant, can represent a huge, and not yet calculated, economy for
patients and health systems all over the world.

KEYWORDS: Chronic kidney disease. Dialysis. Kidney Transplant. Health care costs.

INTRODUCTION

Chronic kidney disease (CKD) is fast growing in
Brazil and worldwide, and is associated with high
financial expenditures for patients and healthcare
systems. Scaling up its economic repercussions and
proposing strategies to minimize the costs involved
in its treatment has been configured as a challenge
for the scientific community.

Defined as the presence of kidney damage or de-
creased kidney function for three months or more,
with repercussions on the general state of the pa-

tient', CKD has as its main causes systemic arterial
hypertension (SAH) (35%) and diabetes mellitus (DM)
(30%)?, both chronic non-communicable diseases
(CNCDs) with a high impact on morbidity and mor-
tality and with high prevalence worldwide. In addi-
tion, CKD has a strong relationship with aging® and,
based on the Brazilian population, according to pro-
jections, by 2050, the estimated number of elderly
will be 66 million, while children and adolescents
will be 31.8 million, reversing the scenario of 2010,
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when values for these age groups were 19.6 and 49.9
million, respectively.*

In general, agingis related to the risk of multi-mor-
bidity, that is, the individual is affected by more than
one chronic illness at the same time, which gener-
ates greater use of healthcare services and a consid-
erable increase in treatment costs, considering that
these are proportional to the number of associated
diseases®. Population aging, if analysed in isolation,
already presents numerous challenges for all sectors
of society and imposes the need to rethink the di-
mension of the supply of services needed to meet the
demands of this population group in the long term®.

In the more advanced stages of CKD, character-
ized by a severe decline in the glomerular filtration
rate (GFR), the patient must initiate one of the mo-
dalities of renal replacement therapy (RRT), whose
current options are haemodialysis (HD), peritoneal
dialysis (PD) and kidney transplant. Such thera-
peutic options demand numerous expenses for the
healthcare system because, in addition to having
a high cost, its users are susceptible to prolonged
hospitalizations, continuous treatment and the use
of high cost medications. It is known that dialysis
and kidney transplant consume disproportionate
amounts of healthcare budgets, since about 5% of
budgets are consumed by less than 1% of the pop-
ulation’.

Studies of financial growth suggest that the great-
est macroeconomic burden of CKD and other chronic
diseases falls on low- and middle-income countries,
where high prevalence and high treatment costs cre-
ate a proportional burden on gross domestic product
(GDP)®. It is known that the provision of RRT by coun-
tries has a directly proportional relation with their
GDP, suggesting that poverty is an important disad-
vantage with respect to the access of individuals to
the modalities of CKD treatment’. In addition, in the
personal sphere, expenditures attributed to health-
care commonly affect the family financial structure,
with considerable property loss, in a context of insuf-
ficient resources.

Faced with global financial instability, the uncer-
tainties surrounding healthcare financing in devel-
oping and underdeveloped countries, the certainty
of increasing life expectancy and the consequent
increase in chronic health conditions, this review
proposes to discuss financial costs attributed to CKD
and its repercussions on healthcare systems in devel-
oping countries, such as Brazil.

MATERIALS AND METHODS

This is a systematic review carried out in the
PubMed/Medline database, using the terms “costs”
and “chronic kidney disease”, in January 2017. The
search was expanded to other bases, such as Scielo
and Google Scholar, with the purpose of identifying
local studies related to this matter, published in jour-
nals not indexed in PubMed. Only articles published
since 2012 have been included, considering the peri-
od of the last five years as recent. Studies focused on
the costs of CKD and its treatment modalities were
prioritized. The studies focused on the cost-effective-
ness of drug regimens and therapeutic behaviours
were excluded. The detailed selection process of the
articles is described in Figure 1.

FIGURE 1: SELECTION PROCESS OF ARTICLES ON THE
COSTS OF CHRONIC KIDNEY DISEASE FOUND IN THE
SYSTEMATIC REVIEW AND INCLUSION/EXCLUSION
CRITERIA.

Other databases such as
Scielo and Google Scholar
(n=8)

v v

Articles reviewed (n=392)

Pubmed (n=384)

Excluded from escaping
the theme (n=291)

A

Excluded: reviews(15), editorials (1),
comments (1) and study protocol (2)

A

Excluded: articles on
procedure costs (2),
therapeutic behaviors (9) and
cost-effectiveness of drug plans (34)

A

4

Articles Included (n=37)

RESULTS

In total, the search resulted in 392 articles
(PubMed and other sources), of which 291 were ex-
cluded because they avoided the main theme of this
review. Of the remaining 101, 19 articles were ex-
cluded because they were reviews, comments and
study protocols, and 45 because they deal with costs
of procedures, therapeutic behaviours and cost-effec-
tiveness of specific drug regimens. The study includ-
ed 37 articles focused on the overall costs related to
CKD (Table 1).
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TABLE 1: STUDY ON THE OVERALL COSTS RELATED TO CKD

Main Author ~ Year  Country Study Model Study Object Primary Conclusion

Small (8) 2017 United States Cross-sectional Costs of CKD treatment The costs of patients with CKD who do not
go through dialysis are high and may be
equal to or higher than those of cancer or
CVA patients.

Damien (9) 2016 | United States Cross-sectional Costs of CKD treatment Therapeutic follow-up before and after the
beginning of dialysis and the managing
of comorbidities are potential sources of
savings in CKD care.

Eriksson (10) | 2016 | Sweden Cohort Costs of CKD treatment In comparison with the general population,
the average yearly costs for CKD treatment
are higher in all its modalities.

Anutrakulchai | 2016 | Thailand Cross-sectional Clinical outcomes and The group of hospitalized CKD patients

11) treatment costs for CKD who presented the fewest benefits and
highest mortality was composed of farmers,
low-income, and unemployed individuals.

Silva (12) 2016 Brazil Environmental Socioeconomic and mor- | Men and the elderly presented the highest

tality aspects for patients | mortality. Associated with a high preva-
with CKD lence, kidney transplant (deceased donor)
and HD presented the highest costs.

Turchetti (13) | 2016 Italy Cross-sectional Social cost per CKD The indirect and non-medical direct costs

patient stages 4-5 pre-di- | from CKD treatment were similar to the
alysis direct costs.

Kerr (14) 2016 England Cross-sectional Cause, site, and hospital The primary causes for the death of CKD

costs related to the death | patients were not kidney related. Deaths
of CKD patients at home are associated with a reduction of
hospital costs.

Roggeri (15) 2016 Italy Retrospective cohort | Costs of CKD treatment CKD is associated with a high economic
burden and the beginning of dialysis with an
increase in direct costs with health care.

Mendu (!6) 2016 | United States Retrospective cohort | Rational clinical criteria for | Some clinical criteria can guide the diagno-

the diagnosis of CKD. sis of CKD and reduce its costs.

Silva (17) 2016 Brazil Cost analysis/Litera- | Costs of CKD treatment Kidney transplant stood out as the best

ture review alternative from a financial and clinical
point of view, under the perspective of the
Unified Health System (SUS).

Kulkarni (18) 2015 India Cross-sectional Costs of CKD treatment The costs of HD in India are high when
compared with the per capita income in the
country.

Atapour (19) 2015 Iran Cross-sectional Costs of CKD treatment PD presents a lower cost lower than HD.

Ferguson (20) | 2015 Canada Cost models Operation costs for dialysis | HD units in remote areas are more expen-

units sive, per patient, than hospital HD in urban
areas.

Francis (21) 2015 Peru Cross-sectional CKD demographics The high prevalence rates of CKD in Lima
and Tumbes are compatible with high-in-
come countries.

Takura (22) 2015 | Japan Cost-effectiveness Cost-effectiveness of CKD | Hemodiafiltration is a cost-effective

analysis treatment. therapy.

Wyld (23) 2015 | Australia Cohort Costs of CKD treatment CKD patients spend 85% more on health
treatments and 50% more government
subsidies than individuals with no CKD, and
costs rise as the disease progresses.

Ozieh (24) 2015 United States Cross-sectional The costs for CKD treat- CKD significantly contributes to the treat-

ment on DM patients ment costs for individuals with DM.

Kent (25) 2015 England Cohort Costs of CKD treatment RRT and vascular events are the leading
causes of the rising costs in CKD treatment.

Brunelli (26) 2015 United States Retrospective cohort | Costs for CKD treatment | The use and costs of health care for patients

in individuals with autoso- | with autosomal dominant polycystic kidney
mal dominant polycystic disease and CKD in the terminal stage in
kidney disease. dialysis are high.

Blanchette (27) | 2015 | United States | Cross-sectional Costs for CKD treatment | Patients with autosomal dominant polycys-

in individuals with autoso-
mal dominant polycystic
kidney disease.

tic kidney disease presented higher rates of
renal procedures, which can contribute to
the rising costs of treatment.
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Main Author

Year

Country

Study Model

Study Object

Primary Conclusion

Medway (28)

2015

Australia

Qualitative

Financial impact of CKD in
children

For parents, the impossibility of keeping
their jobs combined with medical and
non-medical expenses where the primary
factors with a financial impact.

Menezes (29)

2015

Brazil

Cross-sectional/ret-
rospective cohort

Costs of CKD treatment

A considerable increase in the number of
HD sessions and their cost was found, from
2008 to 2012.

Nassir (30)

2015

United States

Cohort

Costs of CKD treatment

No association was found between the rela-
tive costs of the treatment and the failure of
the kidney grafts.

Villarreal-Rios
(3M

2014

Mexico

Cross-sectional

Costs of CKD treatment

The high costs of CKD pose a serious prob-
lem for healthcare services and families.
CAPD is the most cost-efficient option for
both.

Satyavani (32)

2014

India

Cross-sectional

The costs for CKD treat-
ment on DM patients

The direct costs of hospital admissions for
treating CKD are considerably higher than
those of the patients who suffer from the

complication.

Lorenzo-Sel-
lares (33)

2014

Spain

Cohort

Costs of CKD treatment

HD is five times more expensive than the
treatment for advanced stages of CKD and
three times the costs for kidney transplan-
tation.

Moura (34)

2014

Brazil

Environmental

Incidence and prevalence
of patients on dialysis who
rely on public financing

During the time of the study, there was a
constant increase in incidence, and preva-
lence rose, especially amongst the elderly.

Gador-Whyte
(35)

2014

Australia

Cross-sectional

Costs for implementing
protocols for CKD and DM
treatment

Adherence to best practices for DM and
CKD treatment was compromised by
inadequate financing and matters related to
the workforce.

Karopadi (36)

2014

ltaly

Meta-analysis

Costs of CKD treatment

Even in the absence of a market for the
local production of PD equipment, it is
possible for a country to save with the
provision of PD.

Vupputuri (37)

2014

United States

Retrospective cohort

The costs for CKD treat-
ment on DM patients

The progression of CKD in DM type 2
patients substantially increases treatment
costs.

Kadam (38)

2013

England

Cross-sectional

Treatment costs for chron-
ic diseases

Multimorbidity is associated with a broad
variety of treatments and different costs.
CKD is one of the diseases with the highest
and most expensive impact in healthcare.

Coentrao (39)

2013

Portugal

Retrospective cohort

Costs of CKD treatment

Compared with HD, PD requires fewer
resources over the first year of treatment.

Essue (40)

2013

Australia

Cross-sectional

Costs of CKD treatment

A considerable proportion of the patients
face difficulties due to the high costs asso-
ciated with the treatment and managing
od CKD.

Erdem (41)

2013

United States

Cross-sectional

Treatment costs for chron-
ic diseases

People with chronic diseases represent a
disproportionate share of Medicare pay-
ments, both for Part A and for Part B, over
a period of two years. CKD is among the
most expensive chronic diseases, in both
parts.

Ramachandran
(42)

2013

India

Cohort

Costs of CKD treatment

Kidney transplant is associated with cata-
strophic spendings and leads most patients
who are treated in a public hospital to a
serious financial crisis, as well as to school
evasion and loss of employment.

Chiroli (43)

2012

Multicenter
(Europe)

Retrospective cohort

Costs of CKD treatment

Secondary hyperparathyroidism increases
the financial burden of CKD in Europe.

Kerr (44)

2012

England

Cross-sectional

Costs of CKD treatment

The financial impact of CKD is high, with
high costs related to RRT and cardiovascular
complications.
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Research has warned that CKD is one of the most
costly diseases in healthcare (38), and that its eco-
nomic burden is already considerably high in the
early stages, and can be equal to or greater than the
costs attributed to cancer or cerebrovascular acci-
dent in adults®. With the progression of the disease
and the need to initiate dialysis, there is a significant
increase in direct costs related to health mainte-
nance®.

When comparing the financial expenditures re-
lated to the modalities of RRT, patients who are not
on dialysis and kidney transplant patients are con-
sidered less costly to healthcare systems than those
on dialysis®. Among dialysis, hemodiafiltration, a
form of HD, is considered as a cost-effective thera-
peutic option?. In contrast to HD, PD stood out as a
lower cost option™". In Spain, HD is five times more
expensive than the treatment of the more advanced
stages of CKD and three times more expensive than
transplantat®. Continuous ambulatory peritoneal
dialysis was mentioned as the most efficient use of
institutional and family resources™.

In Sweden, in relation to the healthcare costs of
the general population, patients on HD, PD and kid-
ney transplant present a 45, 29 and 11 times higher
cost, respectively™. In Australia, CKD patients repre-
sent an 85% higher healthcare cost and require 50%

more government subsidies than the general popu-
lation®.

In Brazil, HD and kidney transplant stand out be-
cause of the high costs, which may be related to the
high prevalence of the two modalities in the coun-
try12. In India, costs associated with transplant are
considered catastrophic and are responsible for a se-
rious financial crisis®.

The socioeconomic profile of chronic kidney dis-
ease patients was highlighted in several articles as a
relevant factor in the outcomes. Higher mortality was
found among those with low income, unemployed",
males and the elderly®. In addition, evidence shows
that the prevalence of CKD increases considerably in
the elderly®*.

A study carried out in England showed that the
main causes of death in chronic kidney patients were
not related to kidney problems but to heart disease,
and that despite this, CKD added to hospital costs
high values in the last 12 months of life™. In India,
hospital costs of CKD patients were found to be sub-
stantially higher than those without CKD*.

In diabetic patients, progression of CKD makes
treatment more costly*” and the direct costs of hospi-
tal admissions of patients with kidney complications
are considerably higher than those without this com-
plication®. In addition, CKD is responsible for the

FIGURE 2: ANNUAL COSTS (IN US DOLLARS) OF THE TREATMENT OF CHRONIC KIDNEY

DISEASE (CKD) IN ITS DIFFERENT MODALITIES.

Costs of CKD treatment
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increase in expenses borne by DM patients, which
strengthens the finding that it is the most expensive
complication®. Other clinical conditions that, when
associated with CKD, further increase their financial
burden are autosomal polycystic kidney disease?®?’
and secondary hyperparathyroidism®.

The financial repercussions of CKD treatment
also have a strong impact on the economic structure
of families™*°. A study points out that, for parents
with chronic kidney disease children, the main cul-
prits are the impossibility of maintaining employ-
ment and high expenses related to treatment®®. Oth-
er research also highlights school drop-out as one of
the consequences of treating the disease®.

With a view to reducing CKD financial expendi-
tures, studies suggest that clinical follow-up before
and after initiation of dialysis and management of
comorbidities are potential sources of savings in CKD
care®. In specific cases, home death is associated with
reduced hospital costs™ and that some clinical criteria
may guide the diagnosis of CKD and reduce its costs'.

Figure 2 summarizes the annual costs of treating
CKD in different modalities in different countries.
Despite the characteristics of the analyses of the
articles of this review, such as the variability of the
factors included in the total expenditure and year
of the study, when presented graphically, the costs
of the CKD treatment show a significant difference
between the different modalities of treatment, with
haemodialysis having the highest cost.

DISCUSSION

Chronic kidney disease (CKD) has been gaining
major repercussion due to its increasing incidence
and prevalence worldwide, becoming a serious pub-
lic health problem. The treatment of CKD is costly
and, therefore, it is necessary to discuss possible
cost reduction solutions, especially in Brasil, where
political and economic crises are repeatedly faced.
Although the methods and analyses are diverse, the
results of the studies incorporated in this review are
unanimous in alerting about the strong financial and
social impact of CKD that affects the public and pri-
vate healthcare systems, patients with the disease,
family members and society as a whole. It is noted
that the costs of CKD, compared to data from several
countries, are higher in the long term for renal re-
placement therapies, especially in the haemodialysis
modality. Transplant, despite being a high-cost surgi-

cal procedure, has become more cost-effective over
the years, not to mention improving patient survival
and quality of life.

Although the economic repercussions of CKD in
developing countries are even more serious in the
face of the economic difficulties faced in various
sectors, it is observed that these are not different in
developed countries. A study carried out in Italy con-
cluded that annual costs for patients undergoing CKD
treatment before dialysis were set at EUR 11,123 (ap-
proximately USD 13,668) versus EUR 53,764 (approx-
imately USD 66,067) for dialysis patients, proving
that prevention, early diagnosis and the consequent
delay in starting dialysis could considerably reduce
healthcare sector expenditures®™ also in countries
with a more stable economy.

In the United States, considering the population
served by Medicare, aged 65 or over, the total costs
for parties A (Hospital Insurance, or HI) and B (Sup-
plementary Medical Insurance, or SMI) increased
by 11.5% to USD 227.100 million between 2008 and
2012, while such costs rose 53.6% to USD 44.6 bil-
lion among patients with CKD. The costs for patients
with CKD and DM increased 70.2% between 2008
and 2012, while similar costs for patients without
CKD, DM or congestive heart disease increased by
only 4.1%*.

In India, the average monthly cost of HD in the
city of Mumbai, for example, was INR 6,142.33 (ap-
proximately USD 92), while the per capita income in
the country was INR 5,130 (approximately USD 77) ,
according to data from 2011-2012, that is, the major-
ity of patients were not able to pay for the treatment
of CKD, since there are no state HD programs in the
country'®, and this cost in India is significantly lower
than in others countries analysed in our study, even
lower than in Brasil. However, there is insufficient
data to explain the reasons for this lower cost. It is es-
timated that in 2010 there were 2.6 million people on
dialysis and 93% lived in countries with middle-high
or high incomes, but the estimated number of people
around the world who needed RRT was 4.9 to 9 mil-
lion, indicating that approximately 2.3 million people
died due to lack of access to adequate CKD care®.

In Brasil, most of the specialized services (sec-
ondary and tertiary care) that have the treatment
modalities of CKD are linked to the Brazilian Health-
care System (SUS), representing one of the biggest
bottlenecks in the system, which currently faces
serious management and transfer of resources prob-
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lems. According to an article of the Folha de S.Paulo
newspaper, on March 29, 2014, for every BRL 100
(approximately USD 30) invested in healthcare, BRL
54 (approximately USD 15) come from the families
and corporate investment, and only BRL 46 (approxi-
mately USD 13) come from the public sector. Accord-
ing to experts, among the countries that adopt the
universal healthcare system, Brasil is the only one
where government healthcare spending is lower
than private investment. It should be remembered
that Brasil is the country with the largest public and
universal healthcare system, and therefore should
invest a much larger amount of public capital in the
healthcare sector. In the United Kingdom, public sec-
tor spending accounts for 83% of the total; in Canada,
70.4% and in Argentina, 61%%.

Regarding the Human Development Index (HDI),
in the comparison between different countries, there
is a proportional association with the transplant
rate”. In 2014, Norway ranked first in the global HDI
ranking (0.944) and performed 53.5 kidney trans-
plants per million population (pmp), while in the
same period, Brasil ranked 75% in the HDI (0.755)
and performed 29.6 transplants pmp*%. It is em-
phasized that the goal for the country is to reach 50
kidney transplants pmp by 2018%.

Based on the evidence that kidney transplant
is the mode of treatment for CKD with better clin-
ical and quality of life outcomes, these data show
that, although developed countries feel the finan-
cial repercussions of the CKD, their citizens are in
a privileged position, in terms of access to the best
therapeutic options. The HDI ratio and number of
transplants also reveals the intrinsic association be-
tween CKD and financial support, because although
the magnitude of the disease is transcultural, clin-
ical outcomes are irremediably dependent on ade-
quate funding.

Using Brasil as a reference, it was observed that
in an analysis of the years 2008 and 2013 (last re-
port available), about BRL 61.8 and BRL 189 million
(approximately USD 17 and 55 million) were spent,
respectively, in kidney transplants, that is, in the
five-year period, the increase in expenditures was
300%°. However, in the same period, kidney trans-
plants increased only 67.6%%. This disparity may be
related to the improvement of surgical techniques,
the incorporation of new less invasive technologies;
to the use of new, more potent and more reliable
immunosuppressive drugs, both in induction and

maintenance therapy after transplant, and in the
treatment of rejections; to the growth of transplant
teams in number and staff; and greater longevity
of patients and grafts, which generate a greater
prevalence of outpatient visits in post-transplant
follow-up. However, if this trend of rising charges
continues, funding for the healthcare system will
be seriously compromised in the future.

Given the high costs and complexity of treat-
ments, the trend is for greater visibility to healthcare
at the secondary and tertiary levels, but the results
of this review point to the urgency of investing in pri-
mary care as a viable alternative for containment of
expenses related to CKD.

Therapeutic interventions in the early stages of
CKD are proven effective in slowing its progression.
Considering that CKD, in general, is based on dis-
eases such as hypertension and DM, continuous
follow-up of patients and their families, screening
new cases in the population, increasing the chances
of early diagnosis, and implementing treatment for
preserving kidney function are actions that need to
be firmly incorporated into healthcare service prac-
tices, with emphasis on those offering basic care.

Increasing numbers of CKD and the high material
and immaterial values involved in treatment modal-
ities in a context of scarce resources have alerted to
the need to develop tools and implement policies to
control disease progression, aiming to reduce need
for dialysis, transplant and complications.

CONCLUSIONS

It can be seen that the economic impact of CKD is
global. It reaches all countries, regardless of the lev-
el of development and the model of healthcare. The
studies analysed warn of the importance of prima-
ry and secondary prevention of CKD as a healthcare
economy strategy. The association between popula-
tion aging and the expansion of NCDs requires coun-
tries to reformulate care strategies and target their
healthcare systems. The magnitude of the situation
can be verified through the high incidence rates and
prevalence of CKD, which is a complication of chron-
ic diseases such as hypertension and DM. Massive-
ly investing in prevention and measures to slow the
progression of CKD to the final stages, and hence
avoid the need for dialysis and transplant, can repre-
sent a huge, not yet calculated, economy for patients
and healthcare systems worldwide.
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RESUMO

O objetivo deste estudo é discutir os custos financeiros mundiais atribuidos a doenga renal crénica (DRC) e suas repercussées sobre os
sistemas de satide em paises em desenvolvimento, como o Brasil. Trata-se de uma revisdo sistemdtica realizada na base de dados do
PubMed/Medline, utilizando os termos em inglés “costs” e “chronic kidney disease”, em janeiro de 2017. A busca foi ampliada a outros
bancos, como o Scielo e o Google Académico, com o objetivo de identificar estudos locais relacionados ao assunto, publicados em
revistas ndo indexadas no PubMed. Foram incluidos apenas artigos publicados a partir de 2012. Priorizaram-se estudos que aborda-
vam os custos da DRC e das modalidades de tratamento. A busca resultou em 392 artigos, dos quais foram excluidos 291 por fugirem
da temdtica principal desta revisdo. Dos 101 restantes, foram excluidos revisées, comentdrios e protocolos. Foram incluidos 37 artigos
cujo foco eram os custos globais relacionados & DRC. Apesar de os métodos e andlises serem diversos, os resultados dos estudos sdo
undnimes em alertar sobre o forte impacto, financeiro e social, da DRC que atinge os sistemas de salide, pdblicos e privados, portado-
res da doencga, familiares e a sociedade. Investir macicamente em prevencdo e nas medidas para retardar a progressdo da DRC para
os estdgios finais e, consequentemente, evitar a necessidade de didlise e transplante, podem representar uma enorme, e ainda ndo
calculada, economia para pacientes e sistemas de satde do mundo todo.

PALAVRAS-CHAVE: Insuficiéncia renal crénica. Didlise. Transplante de rim. Custos de cuidados de satide.
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SUMMARY

OBJECTIVE: We aimed to evaluate the efficacy of liquid or foam sclerotherapy of varicose veins using venous clinical severity scores and
possible complications.

METHODS: A total of 318 patients (268 females, 50 males) who were treated with liquid or foam sclerotherapy between January 2012
and December 2012 were included in this study.

RESULTS: Skin necrosis was observed in only 6 patients (1. 8%), thrombophlebitis in 10 patients (3. 1%), and hyperpigmentation in 18
patients (5. 6%) in this study group. The mean venous clinical severity score was calculated as: pain score, 1. 23 *+ 0.88; varicose vein
score,1.85 * 0. 8; edema score, 0.64 + 0.77). Pain and edema decreased at the control examination, T month after completion of sclero-
therapy sessions. Varicose veins completely disappeared after sclerotherapy. While the decrease in edema in the foam sclerotherapy
group was significantly less (P<0.007), the decline in pain showed an increasing trend (P=0.069). While skin necrosis did not develop
after foam sclerotherapy, rates of pigmentation and local thrombophlebitis were similar (P>0.05).

CONCLUSION: In conclusion, we observed that both sclerotherapy methods are effective with a low rate of complications, alleviating the
complaints of patients with small varicose veins, and providing considerable improvement in venous clinical severity scores.

KEYWORDS: Venous Clinical Severity Score, Reticular Veins, Sclerotherapy

INTRODUCTION

Chronic venous insufficiency (CVI) causes consid-
erable loss of work power, has adverse effects on the
quality of life of patients and high prevalence, with
25-33% in women and 10-20% in men ". Furthermore,
venous insufficiency associated with varicose veins
cause frequent complications and cosmetic prob-
lems?. On the other hand, clinical, etiologic, ana-
tomic, and pathophysiologic (CEAP) classification is

a method of stratifying patients who have varicose
veins and venous disease according to the severity of
their presentation. In addition to the CEAP classifica-
tion, venous clinical severity scoring system (VCSS)
is also used in patients with chronic venous insulffi-
ciency 3. This scoring system has been proposed by
the American Venous Forum Ad Hoc Committee.
Telangiectasias associated with venous insulffi-
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ciency generally have diameters between 0, 1-1 mm
and sclerotherapy is especially effective for this type
of varicosity *. Complete chemical endothelial dam-
age with inflammation develops with sclerotherapy
5. Sclerotherapy cause transmural injury in vessel
wall after endothelial damage ©. Sclerotherapy is one
of the most up-to-date approaches in the treatment
of telangiectasias and varicose veins of the reticular
type (1-3 mm diameter).

This study aimed to evaluate the complications
and efficacy of foam and liquid sclerotherapy for
telangiectasias and reticular type varicose veins of
small diameter (CEAP 1 class), using VCSS and the
medical literature retrospectively.

METHODS

Between January 2012 and December 2012, files
of a total of 980 patients who were treated with sclero-
therapy due to reticular type varicose veins or telan-
giectasias were screened. Before sclerotherapy, the
patients were examined with venous color flow Dop-
pler ultrasonography (CDUSG). From these patients,
318 were included in this retrospective study (268 fe-
males, 50 males; mean age 36. 7 + 11.1 years), whose
preoperative and postoperative medical records from
the outpatient clinics could be found. The medical re-
cords of the patients were examined and the patients
were divided into groups treated with liquid scleros-
ing (Group 1; 74 females, 25 males, mean age: 39.3+11
years, range 18-64) or sclerosing foam agent (Group
2; 194 females, 25 males, mean age; 35.6+10,5 years,
range 18-64). Foam sclerotherapy was conducted ac-
cording to the Tessari method. In the present study,
0.5%1% polidocanol (lauromacrogol 400) (Aethox-
ysklerol®, Keussler Pharma, Wiesbhaden, Germany)
solution at a maximal dose of 0.5 ml for each vein was
used, and the 2 mg/kg total dose was not exceeded. A
dose of 0.5% polidocanol was administered to telangi-
ectasias of < 1 mm diameter in both groups, while 1%
polidocanol was administered to varicose veins of the
reticular type of 1-3 mm diameter.

Patients with prominent venous insufficiency
in CDUSG and those that received additional treat-
ments, such as stripping, endovenous laser ablation,
perforator vein ligation were excluded. There were
varicose veins in both lower extremities in 44 pa-
tients (24.5%). The demographic characteristics of
the patients are summarized in Table 1.

Sclerotherapy was administered to all patients

with telangiectasias of 0.1-1 mm diameter or re-
ticular veins of 1-3 mm diameter. The decision for
sclerotherapy was reached after exclusion of insuffi-
ciency of the saphenous vein, deep veins and perfora-
tor veins utilizing careful physical examination and
CDUSG. 30 G needles were used for sclerotherapy.
Foam sclerotherapy was done while the leg was ele-
vated at 45°, and the leg was rested at 45° for 10 min-
utes after the intervention. After compresses were
placed over the varicose veins, the leg was wrapped
with elastic straps, and compression therapy was
continued for 2 days. Liquid sclerotherapy was done
while the patient was lying down, and all patients
were treated with compression therapy for 2 days
with elastic straps. All patients returned to their nor-
mal daily activities after observation of at least half
an hour at the outpatient clinics.

VCSS is based on scoring between 0 and 3 for clin-
ical complaints and findings such as pain, varicose
veins, edema, skin pigmentation, inflammation, indu-
ration, number of active ulcers, the diameter of active
ulcers and past conservative treatments (compression
socks and elevation) * . VCSS values before interven-
tion and one month later were used in the evaluation
of liquid and foam sclerotherapy in this study.

Statistical analysis

Changes in VCSS scores according to sclerother-
apy method were evaluated with repeated common
variable analysis. The pre-procedural characteris-
tics of patients in the liquid and foam sclerotherapy
groups were assessed by chi-square () test (Table 1.)
(p=0.029). The differences in the number of post-pro-
cedural complications of the groups were evaluated
with the Mann-Whitney U test. The statistical anal-
ysis was done with SPSS 12.0 (SPSS Inc., Chicago,
USA) software. P < 0.05 was considered as statisti-
cally significant.

TABLE 1. PRE-PROCEDURAL PATIENT CHARACTERISTICS

Liquid Sclerosing | Foam Sclerosing P values

Agent Treatment | Agent Treatment

Group Group
Edema 1(0-3) 0.48 (0-3) 0.001
Pain 1.31(0-3) 119(0-3) 0.610
Varicose varices | 211 (1-3) 1.75 (1-3) 1120
Patient age 39.3tM 35.6%10,5 0.006
Gender F/M 74/25 194/25 0.002

P<0.05 was considered as significant with %° test
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RESULTS

The mean VCSS values in the pre-procedural eval-
uation of the patients were 1. 23 + 0.88 for pain, 1.85
+ 0.8 for varicose veins, and 0.64 + 0.77 for edema.
The edema score, mean patient age, and proportion
of male patients were higher in patients treated with
liquid sclerotherapy (Table 1.). No patient in any group
had pigmentation, inflammation, induration, and ul-
cer. Pain showed a decrease of 0.3 + 0.45 points and
edema 0.1 + 0.12 points at the 1st-month control ex-
amination after completion of sclerotherapy sessions.
Varicose veins disappeared completely (Table 2.).

Skin necrosis was observed in 6 patients (6%) who
were treated with liquid sclerotherapy, thrombo-
phlebitis in 4 (4%) and increase in pigmentation in 7
patients (7%) in the present study. Skin necrosis was
not seen in patients treated with foam sclerothera-
py, but pigmentation developed in 11 patients (5%),
and thrombophlebitis developed in 6 patients (2.7%).
Standard treatment for thrombophlebitis was ad-
ministered to patients with thrombophlebitis. Local
antibiotherapy and local epithelialization treatment
were applied to patients with skin necrosis. Skin
necrosis and thrombophlebitis were found to be im-
proved at the control examination at the 1st month

(Table 3.). Deep vein thrombosis and anaphylaxis did
not occur in any patient. Local chondroitin polysul-
fate treatment was administered to the 15 patients
(1.53%) with hyperpigmentation. Hyperpigmentation
was found to be decreased at the control examination
after 1 month of treatment.

Pain, temporary edema and swelling were ob-
served in the patients for 2-3 days after sclerotherapy.
Venotonic medications used in venous insufficiency
and elastic bandage were administered to the patients
for temporary edema, and swelling and all patients
who underwent sclerotherapy were given 2x25 mg in-
domethacin for 5 days as analgesic/anti-inflammatory
drug. Patients with very severe complaints were treat-
ed with bed rest and elevation. A mean of 1.95 sessions
(range 1-8) of sclerotherapy were administered for the
closure of varicose dilations.

DISCUSSION

Sclerotherapy was administered to patients with-
out deep vein insufficiency having complaints of ede-
ma and pain in their legs, and patients with telangi-
ectasic varicose veins who had cosmetic complaints
about the appearance of their legs, by using foam and

TABLE 2. CHANGE IN VCSS ACCORDING TO SCLEROTHERAPY METHOD

Liquid sclerosant treatment group | Foam sclerosant treatment group | P values
Symp- Classification Pre-treatment | Post-treatment | Pre-treatment Post-treatment
toms
Edema None 32 86 137 192
Mild 37 13 61 26 0001
Moderate 28 0 19 1
Severe 2 0 2 0
Pain None 14 84 53 157 0.069
Mild 46 14 93 61
Moderate 33 0 51 1
Severe 6 0 22
Varicose Mild 24 0 12 0 1
veins
Moderate 45 0 53 0
Severe 35 0 54 0

Changes in VCSS scores were evaluated with repeated common variable analysis. P < 0.05 was considered as significant. VCSS; Venous clinical severity score

TABLE 3. COMPLICATIONS OBSERVED AFTER LIQUID SCLEROTHERAPY AND FOAM SCLEROTHERAPY

Liquid Sclerosant Treatment Foam Sclerosant Treatment P values
Group Group
Thrombophlebitis (regional) 4 (4%) 6 (2.7%) 0.538
Pigmentation 7(7%) 1 (5%) 0.464
Skin necrosis 6 (6%) 0 0.001

P < 0.05 was considered as significant with Mann-Whitney U test.

m9o

REV ASSOC MED BRAS 2018; 64(12):1117-1121



EVALUATION O

) WITH VENOUS CLINICAL

SEVERITY SCORE

liquid sclerotherapy methods. A noticeable improve-
ment was observed in both groups regarding edema
and pain, as seen in Table 2. Varicose veins complete-
ly disappeared with the use of both methods. Sig-
nificant decreases in VCSS scores were recorded in
comparison with baseline values with both methods.

Jia et al. 7 have reported that sclerotherapy may
cause complications such as anaphylaxis, skin necro-
sis and ulceration, deterioration in vision, migraine,
cough, minor vein thrombosis, hematoma, thrombo-
phlebitis, skin pigmentation, and local neurological
damage. Additionally, other potential complications
of sclerotherapy include swelling (particularly with
foot and ankle therapy), telangiectatic matting, nerve
damage, painless infarction with arteriolar injection,
phlebitis, and rarely deep vein thrombosis/ pulmonary
embolism 8. On the other hand, it was reported that
the risk of deep venous occlusion after UGS in this
series was lower when using highly diluted or undi-
luted sclerosant when treating veins less than 5 mm
in diameter, and when restricting the volume of foam
injected to less than 10 ml ®. Deep vein thrombosis and
pulmonary embolism were not observed in this study.

Herein, the most frequently encountered compli-
cations were pigmentation, local thrombophlebitis,
and skin necrosis. No allergic reactions were detect-
ed in any patient. The pigmentation observed in pa-
tients decreased with time, although the duration of
compression was short (2 days). Also, a similar rate of
complications was seen in much of in the literature.

Ozcan et al. % reported that skin necrosis was
caused by a high concentration of sclerosing agent
or the agent being injected out of the vessel. In the
present study, edema decreased more with liquid
sclerotherapy, and skin necrosis did not occur in the
foam sclerotherapy group.

As it is well-known, telangiectasis and reticular
veins develop from venous hypertension. The most
crucial factor in the etiology of varicose veins is a fa-
milial predisposition, followed by other factors such
as being overweight, occupations requiring continu-
ously standing up, pregnancy, lower extremity trau-
mas, and masses compressing on the veins .

Absolute contraindications for sclerotherapy in-
clude hypersensitivity against the sclerosing agent,
systemic severe illness, local infection in the area
where sclerotherapy is to be applied or systemic se-
vere infections, acute superficial or deep vein throm-
bosis, advanced peripheral arterial disease (Fontaine
stage 3 or 4), immobility, bed-ridden conditions,

Hyperthyroidism (with iodine-containing sclero-
sants), confinement to bed and pregnancy M. Rela-
tive contraindications include advanced leg edema,
the presence of late complications of diabetes (e.g.,
polyneuropathy, bronchial asthma), Fontaine stage
2 peripheral arterial disease, known hypercoagu-
lability, poor general condition, bronchial asthma,
pronounced allergic diathesis, thrombophilia (with
or without a history of deep vein thrombosis) . In
the present study, patients were questioned on the
presence of absolute or relative contraindications,
and sclerotherapy was conducted on those without
contraindications.

Sclerosants can be divided into three broad cat-
egories—osmotic agents, detergents, and irritant/
corrosives 2. As well, common detergent sclerosants
include polidocanol, sodium tetradecyl sulfate (STS),
sodium morrhuate, and ethanolamine oleate. ™. Poli-
docanol works similarly to STS as a detergent sclero-
sant and is used commonly in Europe ®. On the other
hand, Polidocanol usage is prevalent in Turkey. The
total maximal single dose of Polidocanol for telangiec-
tasia and reticular veins is 2 mg/kg; the dose of STS is
10 ml of 3% solution #. The amount of 0.5%-1% Polidoca-
nol injection for telangiectasias and reticular veins is
about 0.1-0.5 ml 4. Ozcan and Senarslan # reported in
their study that sclerotherapy was found inexpensive,
with low complication rate, does not need hospital-
ization, relieves leg pain and discomfort. Polidocanol
dosages used in this study are inconsistent with that
study, and similar results were also found.

Rabe et al. ™ have suggested a preference of lig-
uid sclerotherapy for C1 class reticular type varicose
veins and telangiectasias according to CEAP classifi-
cation, and foam sclerotherapy for C1 class varicose
veins in 2013 European sclerotherapy guidelines. In
the present study, liquid sclerotherapy was admin-
istered for telangiectasias, and foam sclerotherapy
was preferred for reticular type varicose veins. As it
is known, sclerotherapy is the standard treatment
used for telangiectasic and reticular veins. Its chance
of success is high if it is appropriately administered.
The success of sclerotherapy depends on the ad-
ministration technique, the sclerosing agent and its
concentration, and the diameter of the vessel to be
treated. Sclerotherapy administration became more
natural as the operator administering sclerotherapy
became more experienced in varicose veins of small
diameter. Patients involved in this study did not re-
quire hospitalization. Also, sclerotherapy treatment
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did impair the patient’s ability to work. The . Ccost
of this treatment technique compared to other treat-
ment modalities for chronic venous insufficiency is
lower than others.

The most important limitation of this study is the
absence of optimal randomization. The cause of this
is the requirement for a change of indication accord-
ing to the diameters of varicose veins, which in turn
led to patients with different characteristics in two
groups.

CONCLUSION

In conclusion, it was observed that both sclero-
therapy treatment methods are effective with a low

rate of complications, alleviating the complaints of
patients with small varicose veins (leg pain, irritabil-
ity, decreasing analgesic requirement, cramps, and
leg edema), and providing considerable improvement
in VCSS scores.
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OBJETIVO: Nosso objetivo foi avaliar a eficdcia de liquido ou espuma na escleroterapia de varizes por meio de escores de gravidade
clinica venosa e possiveis complicagées.

METODOS: Um total de 318 pacientes (268 do sexo feminino, 50 do sexo masculino) tratados com escleroterapia com espuma ou liquido
entre janeiro de 2012 e dezembro de 2012 foi incluido neste estudo.

RESULTADOS: Necrose da pele foi observada em apenas seis pacientes (1,8%), tromboflebite em dez pacientes (3,1%) e hiperpigmen-
tagdo em 18 pacientes (5,6%) neste grupo de estudo. A média do escore de gravidade clinica venosa foi calculado como: dor pontuagdo
1,23+0,88, veia varicosa pontuagdo 1,85+0,8, edema pontuacdo 0,64+0,77. Dor e edema reduzido no exame de controle um més apds
a conclusdo das sessées de escleroterapia. Varizes desapareceram completamente apds a escleroterapia. Enquanto a diminui¢do do
edema no grupo de escleroterapia com espuma foi significativamente menor (P<0,001), o decréscimo do nivel de dor mostrou uma
tendéncia a ser maior (P=0,069). Ainda que necrose da pele ndo tenha se desenvolvido apés escleroterapia com espuma, as taxas de
pigmentagdo e tromboflebite local foram semelhantes (P>0,05).

CONCLUSAO: Observou-se que ambos os métodos de escleroterapia sdo eficazes, com baixa taxa de complicagdes, aliviando as queixas

de pacientes com varizes pequenas, e proporcionando uma melhora considerdvel nos escores de gravidade clinica venosa.

PALAVRAS-CHAVE: Escore de gravidade clinica venosa. Varizes. Veias reticulares.
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SUMMARY

BACKGROUND: Sleep abnormalities are frequent in patients with endocrine metabolic disorders (EMD) such as arterial hypertension,
diabetes and obesity. Adiponectin is a peptide largely secreted by adipocytes and has various properties e.g. anti-inflammatory, an-
tioxidant, antiatherogenic, pro-angiogenic, vasoprotective and insulin-sensitizing. Adiponectin inversely relates to body weight and
when its concentration decreases, the resistin concentration increases resulting in greater insulin resistance.

OBJECTIVE: The objective of this study is to examine factors influencing adiponectin levels in a population with EMD.

METHODS: This was a cross-sectional evaluation of 332 patients (18 to 80y) presenting arterial hypertension, pre-diabetes, diabetes,
and/or obesity. Investigation included clinical evaluation of comorbidities, general blood tests and adiponectin measures (ELISA).
Chronic sleep deprivation was determined if habitual sleep was <6 hours >4 days/week.

RESULTS: Arterial hypertension (78.5%), type-2 diabetes (82.3%), and overweight (45.0%)/obesity (38.8%) were frequent. Patients with
type-2 diabetes tended to have more chronic sleep deprivation (p=0.05). Adiponectin levels increased with age and were inversely
correlated with sagittal abdominal diameter (p=0.04) and fasting insulin (p=0.001). Chronic sleep deprivation was associated with
higher adiponectin concentration [OR=1.34; CI=1.13-1.58; p<0.005] and this was maintained after adjustment for gender, age, body
mass index, menopause, arterial hypertension, American Diabetes Association classification and physical exercise levels [OR=1.38;
CI=1.14-166: p=0.001].

CONCLUSION: In patients with EMD, adiponectin is influenced not only by obesity but also by age and sleep deprivation. The latter
finding may be explained by a compensatory effect or a counter requlation to minimize the harmful effects of sleep deprivation.

KEYWORDS: Sleep deprivation. Diabetes. Hypertension. Adiponectin. Obesity.

INTRODUCTION

The frequent clustering of arterial hypertension, di-
abetes and obesity is potentially aggravated by factors
such as old age, smoking, alcohol consumption, sed-
entary lifestyle, among others. Chronic sleep depriva-
tion occurs in various endocrine-metabolic disorders
further aggravating a cascade of harmful effects *2.

A recent review suggests that sleep disturbance
and long sleep duration, but not short sleep duration,
are associated with increases in markers of systemic
inflammation®. Evidence suggests that sleep depriva-
tion induces harmful effects on metabolic abnormali-
ties, in the hypothalamic-pituitary—adrenal axis, and
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ultimately weight gain®, In fact, an explanation for
the biological changes found in patients with short or
long sleep duration remains obscure. For instance, in
healthy adults, sleep deprivation is associated with
cognitive, neurophysiologic and endocrine changes,
despite increased regional brain activity. These ap-
parently paradoxical findings may be explained by
adaptive behaviour or a compensatory effect >.

The adipose tissue secretes several bioactive mol-
ecules, known as adipokines that are influential to
whole-body homeostasis and serve as a measure of
adipose tissue activity®. Adiponectin is the most abun-
dant adipocytokine and has a regulatory effect on the
metabolism of glucose and lipid*®. High adiponectin
levels have been associated with positive cardiovas-
cular benefits; whereas low values of adiponectin are
connected to obesity, metabolic syndrome, type 2 dia-
betes and dyslipidaemia®. Previously, female diabetic
showed higher adiponectin levels than male indicating a
gender effect'® Furthermore, higher adiponectin levels
are inversely related to body weight and to insulin re-
sistance™. All this evidence indicates that a complex
set of variables influence adiponectin concentration.

The objective of the present study is to investigate
factors influencing adiponectin expression in a popu-
lation with endocrine-metabolic disorders.

METHODS
Study design and patients

This is a cross sectional evaluation of 332 patients
with endocrine-metabolic disorders. We consecu-
tively recruited patients from an outpatient clinic
at Centro Integrado de Diabetes e Hipertensdo (CIDH)
in Fortaleza, Brazil. Initially, 400 subjects from the
central database were examined. Sixty-eight were
excluded due to difficulty of posterior examination
(N=34), severe associated comorbidities (N=23) or
refusal to participate in the study (N=11). Three-hun-
dred and thirty-two of them attended the eligible
criteria for the desired analyses. Plasma adiponectin
levels were obtained in a subsample of 120 patients.
The study involved individuals of both genders, aged
from 18 to 80 years old, with a Body Mass Index
(BMI) from 18.5-45.0 kg/m?. All patients underwent
clinical evaluation, investigation of comorbid disor-
ders and blood tests. None had severe heart disease,
renal insufficiency, stroke, dementia, severe depres-
sion, gastrointestinal and/or liver dysfunction or pre-
vious diagnosis of cancer. In this study, patients with

type 1 diabetes and/or on use of insulin or glucocor-
ticoids were not included. The local Research Ethics
Committee (HUWC-CEP 031-04-09) approved the
protocol and all included patients provided written
informed consent.

Assessments

Three previously trained health workers assessed
demographic and clinical information using a face-to-
face interview. Endocrine-metabolic disorders were
investigated. Arterial hypertension was defined as a
systolic blood pressure >140mm Hg, diastolic blood
pressure >90mm Hg, and/or current use of antihy-
pertensive medications™. American Diabetic Associ-
ation (ADA) classification rated patients as normal,
with glucose intolerance or diabetes. The presence
of a fastening >126mg/dl, post-prandial glucose con-
centration >200mg/dl, or diabetes symptoms and a
plasmatic glucose concentration (last mealtime in-
dependent) >200mg/dl defined diabetes®™. Interme-
diate plasma glucose levels situated between those
considered normal and those considered diabetic
characterized impaired glucose tolerance. A fasting
blood glucose level of above 6.0 mmol/L or a blood
glucose level of over 7.8 mmol/L 2 hours after con-
suming 75g of glucose established impaired glucose
tolerance. Overweight was considered if Body Mass
Index (BMI) >25 kg/m? and obesity if BMI >30 kg/m?.
Hyperlipidaemia was defined as an alteration in lipid
profile, in which the Low Density Cholesterol (LDL)
>100mg/dl, High Density Cholesterol (HDL) <40mg/
dl and/or triglycerides >150mg/dl®. Chart review
confirmed the clinical information.

Questionnaires investigated sleep duration, physical
exercise and comorbidities. Patients were questioned
about how many hours of sleep they usually get
during the week and during the weekend. Less than
six hours of sleep per day occurring at least four days
per week defined the presence of chronic sleep depri-
vation. Less than 30 minutes of exercise per day and/
or the absence of heavy physical exertion at home or
at work, namely cleaning, hand washing clothes or
other defined physical inactivity.

Biochemical analyses

Blood sampling and laboratory measurements
were obtained in all patients. Samples were taken for
biochemical investigations in blood collection tubes
(Vacutainer - Vacuum II ®). Blood was drawn from an
antecubital vein with the participants in a sitting po-

23

REV ASSOC MED BRAS 2018; 64(12):1122-1128



ND SLEEP DEPRIVATION IN

ATIENTS WITH ENDOCRINE METABOLIC DISORDERS

sition and was collected between 7:00 am and 9:30
AM, without stasis; the serum was separated after
centrifugation for 10 minutes and stored at -70 de-
grees Celsius for the analyses. Adiponectin levels
were determined by ELISA using commercial kits
(Kit Assay Designs Cortisol ELISA, Michigan, USA®).

Statistical analysis

Descriptive statistics are presented as mean (stan-
dard deviation), range and frequency (percentage
values). Fisher exact tests for categorical variables,
Mann-Whitney U test for continuous variables and
Student’s t test for normally distributed data with
equal variances compared between groups. Patients
were grouped as having or not <6 hours of sleep.
Adiponectin and variables were correlated (Pearson
test). A logistic regression analysis model examined
the associations of variables with reduced hours of
sleep (<6h). In this model, gender, age, menopause,
BMI, arterial hypertension, ADA classification and
physical exercise level were all included. In this re-
gression model all variables were included in a single
step (enter). Statistical analysis used SPSS for Win-
dows, version 21.0 and p < 0.05 was required for the
statistical significance.

RESULTS

The majority of patients had arterial hyperten-
sion (78.5%), type 2 diabetes (82.3%), and overweight
(45.0%) or obesity (38.8%). Menopause affected half
of the women (50.6%). Patients with arterial hyper-
tension frequently had type 2 diabetes (83.4%), were
older (60.1+10.6 vs 51.2+11.2, p<0.005) and had higher
BMI (29.845.3 kg/m? vs 27.9+4.1 kg/m?, p=0.007). Ta-
ble 1 depicts general characteristics of patients in the
entire group of patients and according to the presence
of chronic insufficient sleep (<6h). Reduced sleep time
tended to be more frequent in patients with reduced
glucose tolerance (ADA classification, p=0.05).

In this population, adiponectin levels were in-
versely to sagittal abdominal diameter (Pearson Ex-
act Test: r=-0.176, p=0.04) and to fasting insulin levels
(Pearson Exact Test: r=-0.226, p=0.008) (Figure 1A and
1B). Adiponectin levels were higher in patients with
chronic sleep deprivation (4.2+2.7) than in those with-
out (2.5+2.0) (Students’ t test, p=0.001) (Figure 2). Old-
er age [OR=1.02; CI=1.00-1.05; p=0.03] and increased
adiponectin levels [OR=1.34; CI=1.13-1.58; p<0.005]
were associated with reduced hours of sleep (<6h).

Adiponectin concentration remained associated with
sleep deprivation after adjustment for gender, age,
menopause, BMI, arterial hypertension, ADA classi-
fication and physical exercise level [OR=1.38; CI=1.14-
1.66: p=0.001] (Table 2).

DISCUSSION

This study shows that in patients with endocrine
metabolic disorders, adiponectin levels are higher
in older patients and are negatively related to sag-
ittal abdominal diameter and fasting insulin. These
findings are in agreement with previous reports
demonstrating higher adiponectin levels with in-
creasing age in both genders, regardless of the pres-
ence of obesity™. The role of increased adiponectin
with increasing age is unclear. Kizer et al. suggest
that age-related homeostatic dysregulation explains
high adiponectin levels over time in long-lived adults.
These higher values have been associated with great-
er physical disability and mortality™.

Previous studies confirm that adiposity is nega-
tively related to adiponectin levels'®" . In this work,
only sagittal abdominal diameter was inversely re-
lated to adiponectin concentration indicating that
this measure is a reliable predictor of visceral adi-
posity™*™. Similar to our findings, high fasting insu-
lin was associated with lower levels of adiponectin.
More precisely, increased resistin has been associ-
ated with lower adiponectin®. Our findings confirm
that low values of adiponectin are connected to adi-
posity and high fasting insulin.

Presently, sleep deprivation was independently
associated with elevated adiponectin levels. We hy-
pothesize that the latter findings can be explained
by a compensatory mechanism to limit the harmful
effects of sleep deprivation. In agreement, a count-
er-regulatory effect mitigating further damage was
previously suggested?'. To the best of our knowledge,
to date, no study reported a relationship between
chronic sleep deprivation and adiponectin levels in a
population with endocrine-metabolic disorder. Pre-
vious studies relating adiponectin levels with chron-
ic sleep alterations show controversial results. In
healthy young volunteers, Robertson et al. described
no changes of adiponectin levels after three weeks
of reduced daily sleep duration®. Simpson et al. re-
ported differential effects according to gender and
ethnicity®. Taheri et al. described, in a population of
recruited volunteers, no change in adiponectin levels
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TABLE 1: CLINICAL CHARACTERISTICS OF PATIENTS ACCORDING TO THE PRESENCE/ABSENCE OF SIXHOURS OF SLEEP

Variables All cases 26 h/sleep <6h sleep p-value
N=322 N=243 N=79

Male/Female, N/ 131/191 103/140 28/51 b 0.29

(%) (40.7)/(59.3) (42.3) (35.4)

Age (y), Range 29-80 29-80 31-79 2036

Mean (SD) 58.2(11.3) 57.5 (1) 606 (11.2)

Menopause N, % 162 (50.6) 13 (80.7) 46 (90.1) b 015

Arterial Hypertension Yes/No 253 (78.5) 186 (77.8) 65 (82.3) b 0.43

(ADA) (Normal, Red. Tolerance, Diabetes) 22/35/265 18/21/204 4/14/61 b 0.05

N/% (6.8/10.9/82.3) (7.5/8.6/83.9) (5anr7/77.2)

Smoker (never, previous, current) 210/76/36 157/26/58 51/10/18 b 0.86

N/% (65.2/23.6/11.0) (65.2/10.8/24.0) (64.6/12.6/22.8)

Alcoholism N, % 28 (8.7) 24 (10.0) 4 (5.0) b 0.42

BMI Range. Mean 19.1-50.5 19.1-50.5 21.8-429 a0.39

(SD) 29.4(5.1) 29.3(5.2) 29.8 (4.8)

Hip-Waist Variation. Mean 0.84-1.77 0.84-1.75 0.89-1.77 2 0.87

(SD) 1.05(0.1) 1.05 (0.10) 1.05 (011)

Abdominal circumference (cm) Range Mean 59-148 59-148 87-135 2022

(SD) 103.9 (10.9) 103.5(11.2) 105.2 (9.9)

Neck circumference (cm) Range Mean 24-50 24-50 30.5-48 a0.73

(SD) 38.5(3.8) 386 (3.8) 384 (3.9)

Thigh circumference (cm) Range Mean 34-103 34-79 37-103 a0.34

(SD) 50.8 (8.) 505 (7.3) 51.5(10.1)

Avrterial systolic pressure Range Mean 98-220 98-220 100-204 a0.35

(SD) 138 (21.0) 1375 (21.0) 1401 (21.4)

Arterial diastolic pressure Range Mean 60-120 60-120 60-106 a0.29

(SD) 81.6 (10.7) 81.3(10.6) 82.8 (11.0)

Physical activity (sedentary/mild/moderate & intense) 179/80/62 139/57/45 40/23/16 b 049

Sun exposure (score) 0-56 0-56 0-42 c0.75
13.9(12.2) 13.7 (12.6) 14.2 (10.6)

Abbreviations: ADA= American Diabetic Association; BMI= Body Mass Index; SD= Standard Deviation a Student's t-test; b Fisher exact test; c Mann-Whitney test

FIGURE 1: ADIPONECTIN LEVELS WERE INVERSE TO SAGITTAL ABDOMINAL DIAMETER (A) AND TO FASTING

INSULIN LEVELS (B).
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FIGURE 2: EFFECTS OF
SLEEP RESTRICTION ON
ADIPONECTIN LEVELS.
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TABLE 2: LOGISTIC REGRESSION ANALYSIS OF FACTORS
ASSOCIATED WITH REDUCED HOURS OF SLEEP (<6H)

Variable Exp B Cl p-value
Gender 133 [0.78-2.26] 0.28
Age 1.02 [1.00-1.05] 0.03
Menopause 149 [0.89-2.49] 012
Arterial hypertension 0.75 [0.39-145] 040
ADA Classification 0.87 [0.56-1.34] 0.53
BMI 102 [0.97-1.07] 0.39
Waist-Hip 1.20 [011-131] 0.87
Neck circumference 0.98 [0.92-1.05] 0.73
Vitamin D 1.00 [0.97-1.03] 0.65
Adiponectin 1.34 [113-1.58] <0.005"
Sun exposure 1.00 [0.98-1.02] 0.75
Physical activity 114 [0.83-1.57] 0.39
Alcoholism 0.86 [0.60-1.21] 0.39
Smoker 0.99 [0.73-1.33] 0.95

Multivariate analysis (adjustments for gender, age, menopause, BMI, arterial hyper-
tension, ADA classification, and physical exercise level, enter model)

Adiponectin | 1.457

| pa7-1.81] | 0001

Abbreviations: ADA= American Diabetic Association; BMI= Body Mass Index p<0.05" p<0.01"

in relation to chronic sleep deprivation®. In obese
subjects, plasma low adiponectin level was associ-
ated with obstructive sleep apnea®. In partial agree-
ment with the latter study, low adiponectin levels,
increased levels of inflammatory markers, and ath-
erogenic lipid profiles were found in association with
obstructive sleep apnoea in hypertensive patients?.
In opposition to the previous studies, an increase
of adiponectin levels was associated with sleep ap-
nea®®?” Furthermore, adiponectin also shows a cir-
cadian pattern®. Regrettably, in the present work,
sleep apnoea and circadian rhythm were not inves-
tigated. Together, all this evidence indicates that ad-
iponectin levels are influenced by a range of factors.
In this study, patients with diabetes tended to
have more sleep deprivation. Both, short and long
sleep duration, and poor glucose control are report-
ed in patients with type 2 diabetes?®*. In our study,
no gender effect was found®. In opposition to our
findings, higher levels of adiponectin were found in
women®"®, In hypertensive patients, gender and re-
nal function influenced adiponectin levels®.
Interestingly, in this population, adiponectin
measures did not correlate with anthropometric
measures or to Gamma-glutamyltransferase (GGT)
measures. Hsieh et al. showed that low serum adi-
ponectin level may precipitate hepatic steatosis in
patients with type 2 diabetes®®. Another data sup-
ported a role for low circulating adiponectin in the

pathogenesis of non-alcoholic fat liver disorder3*.

Limitations must to be acknowledged. In this
study, chronic sleep deprivation was evaluated only
by questionnaires and objective sleep measures were
not recorded. Nonetheless, the strength of the pres-
ent study is that it is the first to examine adiponectin
levels in relation to sleep deprivation in patients with
multiple endocrine-metabolic disorders.

In summary, we show that chronic sleep depriva-
tion affects approximately 1/4 of patients with endo-
crine-metabolic disorders. Patients with type 2 dia-
betes tended to have more chronic sleep deprivation.
Adiponectin levels increased with age and higher val-
ues were independently associated with chronic sleep
deprivation. Increased sagittal abdominal diameter
and fasting insulin levels were negatively correlated
with adiponectin levels. These findings reinforce the
concept that low adiponectin levels have an obnoxious
effect, and multiple factors and counter-regulatory ef-
fects may influence adiponectin levels.
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RESUMO

INTRODUGAO: Problemas de sono sdo frequentes em pacientes com disttirbios endécrino-metabdlicos (DEM), como hipertensdo arteri-
al, diabetes e obesidade. A adiponectina é um peptideo segregado por adipécitos e apresenta diversas propriedades, como por exemplo,
anti-inflamatéria, antioxidante, antiaterogénica, pré-angiogénica e vasoprotetora. A adiponectina relaciona-se inversamente com o
peso corporal.

OBJETIVO: Examinar os fatores que influenciam os niveis de adiponectina em uma populagdo com DEM.

METODOS: Trata-se de uma avaliagdo transversal com 332 pacientes (18 a 80 anos) apresentando hipertensdo arterial, pré-diabetes,
diabetes e/ou obesidade. A investigagdo incluiu avaliagdo clinica de comorbidades, exames de sangue e medidas de adiponectina
(Elisa). A restri¢do crénica do sono foi determinada com o sono habitual <6 horas >4 dias/semana.

RESULTADOS: Doengas como hipertensdo arterial (78,5%), diabetes tipo 2 (82,3%) e sobrepeso (45,0%)/obesidade (38,8%) foram fre-
quentes. Pacientes com diabetes tipo 2 apresentaram uma tendéncia na restricdo crénica do sono (p=0,05). Os niveis de adiponectina
aumentaram com a idade e foram inversamente correlacionados com o diédmetro abdominal sagital (p=0,04) e com a insulina em
jejum (p=0,001). A restrigdo crénica do sono foi associada & maior concentracdo de adiponectina [OR=1,34; CI=1,13-1,58; p<0,005] e
isso foi mantido apés ajuste por género, idade, indice de massa corporal, menopausa, hipertensdo arterial, classificagdo dos niveis da
American Diabetes Association e exercicio fisico [OR=1,38; CI=1,14-1,66: p=0,001].

CONCLUSOES: Em pacientes com DEM, a adiponectina é influenciada ndo apenas pela obesidade, mas também pela idade e pela
restrigdo de sono. O Ultimo achado pode ser explicado por um efeito compensatério ou por um regulamento contrdrio para minimizar
os efeitos nocivos da restricdo do sono.

PALAVRAS-CHAVE: Restricdo do sono. Diabetes. Hipertensdo. Adiponectina. Obesidade.
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OBJECTIVE: This study aims to compare estrogen receptor expression between low and high-grade astrocytomas.

METHOD: A study using paraffin blocks of glial tumors from the Anatomy Pathology archives of SGo Marcos Hospital was carried out
and began after approval by the Review Board of the Federal University of Piaui. Specimens were histochemically marked with an an-
ti-ER alpha antibody. Brown-stained nuclei were considered positive, regardless of reaction intensity. Data were statistically analyzed
using the Mann-Whitney test and Spearman'’s correlation. Statistical significance was established at p<0.05.

RESULTS: The mean percentage of nuclei stained with anti-ER alpha in low- and high-grade astrocytomas was 0.04 and zero, respec-
tively, while Spearman’s correlation showed a strong negative association between low and high-grade tumors (p<0.001) and (r=
-0.67), respectively.

CONCLUSION: In the current study, estrogen receptor expression was positive only in low-grade astrocytomas and nil in high-grade

astrocytomas, showing that ER expression declines with the grade of tumor malignancy.

KEYWORDS: Astrocytoma. Glioma. Glioblastoma. Estrogen receptor beta. Estrogen receptor alpha.

INTRODUCTION

Gliomas are the most common primary tumors of
the central nervous system. These tumors have four
histologic subtypes, and astrocytoma is the most
prevalent type . According to the World Health Or-
ganization (WHO), astrocytomas may be classified as
grades 1 and 2 (low-grade or benign) and grades 3 and
4 (high-grade or malignant). High- grade astrocyto-
mas are highly aggressive tumors. Despite adequate

surgical resection, chemotherapy, and radiotherapy,
high-grade tumors have a poor prognosis .

Nevertheless, high-grade gliomas may have a less
poor prognosis that seems to be dependent on the
understanding and manipulation of pathways that
regulate aberrant tumor growth. There is a need for
further diagnostic methods and new prognostic bio-
markers >
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EVALUATION OF ESTROGEN RECEPTOR EXPRESSION IN LOW-GRADE AND

IGH-GRADE ASTROCYTOMAS

Estrogen exerts essential effects on the re-
productive and gastrointestinal tracts, mammary
glands, skeleton, immune system and even on the
central nervous system. The majority of its effects
are mainly mediated by its interaction with estro-
gen receptors alpha and beta (ERa and ERP) #°.
However, although the primary mechanism of ac-
tion of estrogen occurs through the interaction with
the estrogen receptor, evidence from an in vitro
study showed that substances with anti-estrogenic
activity, such as tamoxifen, reduced cell prolifera-
tion through protein kinase C (PKC) &8,

The presence of estrogen receptors alpha and
beta in gliomas is related to tumor aggressiveness,
according to some authors 8°. These receptors are
present in healthy brain tissue, and its expression
decreases significantly with increasing histolog-
ic malignancy ™. In contrast, a study showed an
inverse result regarding ER beta expression. The
study described that ER beta expression was higher
in high-grade malignant neoplasms than in normal
tissues and benign gliomas ™. Therefore, the exist-
ing controversy and paucity of studies comparing
estrogen receptor expression among benign and
malignant astrocytomas, motivated the current
study design.

METHODS
Study Design

This study used paraffin blocks of gliomas ob-
tained from Pathology archives of Sdo Marcos Hos-
pital, Teresina, Brazil and began after approval by
the Review Board of the Federal University of Piaui.
Only astrocytomas were selected that were not sub-
mitted to any treatment before the primary surgery
and stored for a maximum of five years (histopatho-
logical exams were collected between June 2012 and
June 2017).

Forty cases were histologically divided into two
groups (low-grade and high-grade astrocytomas).
Each group had 20 cases and were chosen in a simple
random manner among tumors that met the inclu-
sion criteria.

Immunohistochemical Method

Samples of tumor tissue were fixed in buffered
formalin for a period of 12-24 h and cut into 3-pm-
thick sections. Tissue sections were then processed
and stained with hematoxylin and eosin. Slides

were deparaffinized with xylene for 15 minutes at
a temperature of 60°C, dehydrated with graded eth-
anol concentration 100, 95, 80 and 70% for 30 sec-
onds each and rinsed with distilled water. For the
performance of antigen retrieval, the slides were
immersed in citrate buffer solution and heated in
a microwave for 15 minutes at maximum power.
Then, the slides were treated with 3% hydrogen
peroxide in buffer solution for 10 minutes in each
immersion. Slides were washed with distilled wa-
ter and phosphate buffer saline solution. The slides
were then placed in a BenchMark Ultra staining in-
strument (Ventana Medical Systems®), which used
NCL-ER-6F11 monoclonal antibody (Novocastra
Laboratories Ltd.) as immunohistochemical mark-
ers for estrogen receptors. Cells that displayed
brown-stained nuclei, whether intensely brown or
not, were considered positive.

Quantitative Method

A microscope (Nikon Eclipse E-400, optical mi-
croscope, Tokyo, Japan) attached to a color video
camera (Samsung digital camera CHC-370N, Seul,
Korea) was used to capture an image and transmit it
to a computer equipped with the Imagelab software,
version 2.3, developed by Softium Informatica Ltda.
(Sao Paulo, Brazil) for image analysis.

For estrogen receptor expression, 600 stained or
non-stained cells were counted, using a magnifica-
tion of 400x, starting with areas that had a higher
expression of marked cells. In each slide, the per-
centage of cells was obtained from the ratio between
the number of cells with stained nuclei and the total
number of cells, multiplied by 100.

Statistical Analysis

The results were stored in Excel spreadsheets,
and statistical analysis was performed by the SPSS
20.0 program. Data obtained were previously sub-
mitted to the Kolmogorov-Smirnov normality test.
The mean percentage of nuclei stained for estro-
gen receptors between low-grade and high-grade
gliomas was compared using the Mann-Whitney
test. The significance level was established at
p<0.05. The correlation between the percentage
of nuclei stained for estrogen receptors and grade
of astrocytic malignancy, according to WHO cri-
teria, was performed by Spearman correlation co-
efficient (r). The level of significance was set at
p<0.05.
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RESULTS

Light microscopy showed a greater concentration
of stained nuclei for estrogen receptors in the low-
grade astrocytomas group compared to the group of
high-grade astrocytomas (Fig. 1). The mean percent-
age of nuclei stained for estrogen receptors was 0.04
and zero in low-grade and high-grade astrocytomas,
respectively (Table 1 and Fig. 2), while there was a
strong negative correlation between high-grade tu-
mors and estrogen nuclear receptor expression (r=-
0.67) that was statistically significant (p<0.01) (Fig. 3).

DISCUSSION

Estrogen is a steroid hormone that exerts essen-
tial effects on various organs and tissues, including
the central nervous system. It acts mainly by inter-
action with estrogen receptors. Estrogen may even
influence the development and control of the growth
of brain tumors, such as astrocytomas 8"

Estrogen receptors are intracellular proteins with
two different subtypes (alpha and beta). Despite be-
ing produced by separate genes, these highly homol-
ogous receptors are located in chromosome 6q25.1
and 14q22-24, respectively. Although these two re-
ceptors share 97% homology in their DNA binding

domains, they exhibit contradictory biological func-
tions. ERa gene is generally believed to be an onco-
gene and promotes cell proliferation, whereas ERf
gene is anti-proliferative and acts as a putative tumor
suppressor®™. It is very well-known that ER exists
and has a function in various tissues and neoplasms.
However, the pathophysiology of ER is not fully un-
derstood, since few studies have shown its expres-
sion in breast, ovarian, prostate, colon cancers and
astrocytic tumors 4.

The current study showed estrogen receptor al-
pha expression only in low-grade astrocytomas. In
contrast, the majority of studies demonstrate the
presence of estrogen receptor expression in low-
grade and high-grade astrocytomas, although there
is a lower proportion in high-grade astrocytoma
83115 Although nuclear ER expression was evaluat-
ed, the result of this study was similar to findings by
Fujimoto et al.”® which showed the presence of cyto-
solic estrogen receptor only in benign astrocytomas.

Despite few studies in the literature concerning
ER expression in brain tissue, it is known that ER is
present in hippocampal neurons, pituitary tumors,
glial cells, and astrocytomas. ER expression declines
with increasing malignancy, as observed in the find-
ings of the current study. However, its specific func-

FIGURE 1: PHOTOMICROGRAPH OF THE HISTOLOGIC SECTION OF GLIOMAS, SHOWING SOME NUCLEI STAINED
BROWN FOR ESTROGEN RECEPTORS IN LOW-GRADE ASTROCYTOMAS (A) AND ABSENCE OF NUCLEI STAINED IN
HIGH-GRADE ASTROCYTOMAS (B).

TABLE 1: MEAN PERCENTAGE OF STAINED NUCLEI OF ESTROGEN RECEPTOR PER GROUP.

High Grade 20 0 0 0 0 0
Low Grade 20 0.04* 0.0536 0 01894 0.0164
*p<0.001

n31
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EVALUATION OF ESTROGEN RECEPTOR EXPRESSION IN LOW-GRADE AND HIGH-GRADE ASTROCYTOMAS

FIGURE 2: MEAN PERCENTAGE OF NUCLEI STAINED
WITH ESTROGEN RECEPTORS IN HIGH-GRADE AND
LOW-GRADE GLIOMAS.

T T
HIGH GRADE LEW CRADE

p<0,0001

tion in the pathogenesis, progression, and prognosis
of these neoplasms remains unknown 8.

A negative correlation was shown between ER
expression and grade of astrocytoma malignan-
cy, which is in agreement with the literature. ER
is mainly expressed in normal astrocytic cells and
low-grade gliomas, promoting neuroprotective role
8,9,11,16-18.

Estrogen receptors may also be used as prognos-
tic biomarkers since a positive correlation between
ER o and survival time of glioma patients has been
shown 8. Nevertheless, regression models, using
the Kaplan-Meier curve have demonstrated a better
prognosis and longer survival in patients with ERf
positive tumors »".

Therefore, findings in the current study showed
that estrogen receptor expression was positive only

in low-grade and zero astrocytomas in high-grade as-

RESUMO

FIGURE 3: DISPERSION GRAPH BETWEEN THE
EXPRESSION OF ESTROGEN RECEPTORS AND GRADE
OF TUMOR MALIGNANCY IN ASTROCYTOMAS.

Percentage of estrogen receptor stained nuclei
g

T
1,80

LOW GRADE HIGH GRADE

trocytomas, consistent with the benign glial tumor
marker. However, due to the limitations of our work
such as the number of paraffin blocks used and the
non-assessment of estrogen receptor subtypes, fur-
ther research involving a larger sample size and with
immunohistochemical markers for ERo and ERp are
required.

CONCLUSIONS

In the current study, estrogen receptor expression
was positive only in low-grade astrocytomas and nil
in high-grade astrocytomas, showing that expression
declines with increasing grade of tumor malignancy.
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OBJETIVO: O objetivo deste estudo é comparar a expressdo do receptor de estrogénio entre astrocitomas de baixo e alto grau.

METODO: Foi realizado um estudo usando blocos de parafina de tumores gliais dos arquivos de Anatomia Patoldgica do Hospital Séo
Marcos e iniciado apés aprovagdo pelo Comité de Etica da Universidade Federal do Piaui. Os espécimes foram marcados histoquimi-
camente com anticorpo anti-ER alpha. Os ndicleos corados em marrom foram considerados positivos, independentemente da inten-
sidade da reacdo. Os dados foram analisados estatisticamente utilizando o teste de Mann-Whitney e a correlagdo de Spearman. A
significdncia estatistica foi estabelecida em p<0,05.

RESULTADOS: A porcentagem média de nlicleos corados com anti-ER alfa em astrocitomas de baixo e alto grau foi de 0,04 e zero, re-
spectivamente, enquanto a correlagdo de Spearman mostrou uma forte correlagdo negativa entre tumores de baixa e alta qualidade
(p<0,001) e (r=-0,67), respectivamente.

CONCLUSOES: No presente estudo, a expressdo do receptor de estrogénio foi positiva apenas em astrocitomas de baixo grau e nula em
astrocitomas de alto grau, mostrando que a expressdo de ER diminui com o grau de malignidade tumoral.

PALAVRAS-CHAVE: Astrocitoma. Glioma. Glioblastoma. Receptor de estrogénio. Receptor alfa de estrogénio.
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SUMMARY

The present quasi-experimental study aimed to assess the transversus abdominis (TrA), internal oblique (I0) and external oblique (EO)
thickness in healthy subjects with the proprioceptive Stabilizer™ training in abdominal wall muscles. A sample of 41 healthy partici-
pants (age: 31.9 £ 4.5 y; height: 1.7 # 0.1 m; weight: 68.3 * 13.7 kg; body mass index, BMI: 22.9 + 2.7 kg/m?) were recruited to participate
in this study. Ultrasound images of the EO, 10, TrA, rectus anterior (RA) and interrecti distance (IRD) were measured and analyzed
by the Image/ software. Measurements were made at rest and during the abdominal drawing-maneuver (ADIM) developed by the
patients with the Stabilizer™ located in the low back holding 40 mmHg for 10 seconds with a visual stimulus provided by a circular
pressure marker. Ultrasound measurements for the abdominal wall muscles showed statistically significant differences (I1 < .05) for a
thickness decrease of the EO, 10 and a thickness increase of TrA. A proprioceptive Stabilizer™ training produced a thickness increase in
TrA muscle and a thickness decrease in EO and 10 muscles in healthy subjects. These findings suggest that a proprioceptive Stabiliz-
er™ training could be useful in individuals with low back pain and lumbopelvic pain.

KEYWORDS: Motor control. Ultrasound imaging. Proprioception

INTRODUCTION

Abdominal wall muscles act providing protection
and stability to the spine. These muscles form a ring
surrounding the spine, laterally 3 overlapping lay-
ers conformed by the external oblique (EO), internal
oblique (I0) and transversus abdominis (TrA); more-
over the rectus abdominis (RA) in the midline.? These
muscles work in a synchronized way with lumbar
multifidus, diaphragm and pelvic floor muscles, to
administrate internal and external loads around the

trunk and balance abdominal pressures.’ For exam-
ple, TrA is activated independently of the other ab-
dominal wall muscles to increase the stability and
preparing the spine for body movements, external
loads and postural disturbances.®> Contractions of
TrA muscle do not have a conscious pattern; this ac-
tivation arises automatically synchronized with deep
trunk muscles to protect the lumbar spine.?
Dysfunction of the abdominal wall muscles
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is considered a risk factor of LBP.* In addiction,
Hodges et al.® found that TrA muscle activity was
decreased in subjects with lower back pain (LBP),
compared with controls without LBP, and Vassel-
jen et al.® reported that the thickness of the TrA
muscle during the abdominal drawing-maneuver
(ADIM) was lower in individuals with chronic LBP
than in controls without LBP. Teyhen et al.” found
a decreased thickness of deep abdominal muscles
during the active straight leg raise test in subjects
with LPP, concluding that the spine protection mech-
anism does not normally work in subjects with pain.
Conservative interventions have been carried out
to restore morphological features, such as TrA ac-
tivations in patients with LBP.® Besides, Vasseljen
and Fladmark®
decreased 10 thickness ratios, measured with ul-

found that an increased TrA and

trasound imaging examination (USI), in response
to an 8-week exercise intervention explained 18% of
the variance in temporal LBP reduction. Sihawong
et al.? showed that an exercise program with an en-
durance training and muscle stretching is effective
to reduce LBP in office workers. A systematic review

1.° presented that motor

carried out by Brumitt et a
control and general exercise program was effective
in reducing pain in subacute and chronic LBP sub-
jects. Moreover, Ferreira et al." showed that patients
with chronic LBP who received motor control exer-
cise had an improvement in recruitment TrA muscle
when compared with patients receiving general ex-
ercise or spinal manipulative therapy.

USI is beneficial to assess muscle changes in indi-

viduals with or without the pathology.™ USI has been

oL
(

X

validated as a reliable tool to measure TrA morphol-
ogy compared with a magnetic resonance images.®
USI is a relatively economical, non-invasive and por-
table tool which can be used to provide a diagnosis
and treatment.

Moreover, USI can be used to give clinical biofeed-
back of the abdominal wall muscles in patients with
chronic LBP.*

A study developed by Gallego-l1zquierdo et al.®
showed that a craniocervical flexion training in pa-
tients with chronic neck pain using an air-filled pres-
sure sensor (Stabilizer™, Chattanooga Group Inc.,
Tennessee, USA) (Figure 1A) produced an improve-
ment in activation and endurance of the deep cervi-
cal flexors, as well as an improvement in pain and
disability. Moreover, Stabilizer™ tool has a circular
marker that allows seeing the pressure in mmHg.
The present pilot study aimed to assess the TrA, 10
and EO thickness in healthy subjects with the pro-
prioceptive Stabilizer™ training in abdominal wall
muscles.

METHODS
Study design

A quasi-experimental (NCT03434756) study was
performed following the Template for Intervention
Description and Replication (TIDierR) guidelines.

Participants

A sample of 41 healthy participants (age: 31.9 +
4.5y; height: 1.7 £ 0.1 m; weight: 68.3 + 13.1 kg; body
mass index, BMI: 22.9 + 2.7 kg/m?) were recruited

FIGURE 1 STABILIZER™TOOL AND LOCATION AT THE PATIENTS
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EALTHY SUBJEC

S: A QUASI-EXPERIMENTAL STUDY

to participate in this study. Exclusion criteria were a
BMI higher than 31 kg/m?, hypocapnia,” any muscu-
loskeletal condition in lumbopelvic region,? skin and
lower limb pathology (i.e., fracture, surgery)®.

Ethical considerations

The Scientific Committee of the European Uni-
versity of Madrid (CIP1/087/17) approved this study.
The study also adhered to the ethical standards of
the Declaration of Helsinki for human experimenta-
tion.™

Experimental design and data collection

Initially, baseline measurements were made fol-
lowing Whittaker et al.”? guidelines to measure the
thickness of the abdominal wall muscles (EO, IO,
TrA, and RA). All evaluations were carried out by a
single operator (B.M.P), who was a specialized phys-
ical therapist with 3 years of USI experience. A di-
agnostic ultrasound tool (LogiQ S7, GE Healthcare;
UK) with a 3.1 to 10-MHz-range linear transducer
(9L- D type; 44-mm footprint) was used for B mode
ultrasound imaging. According to Whittaker et al.”?,
ultrasound images of the EO, 10, and TrAb muscles
were carried out with the patients in supine position,
with a cross-reference point placed between the iliac
crest and the inferior border of subcostal line, and
the midaxillary line on the right side; RA muscle was
aligned with the umbilicus, and interrecti distance
(IRD) was measured just under the umbilicus. The
mean measure for the thickness during rest was
performed, and 3 repeated values were collected for
each measure at the end of expiration, maintaining
the transducer at the same point. IRD was only eval-
uated in the midline. Muscle thickness was consid-
ered as the distance between the inside caliper lines
of each muscle border. IRD was described as the
distance between the inside caliper lines of each RA
muscles.” ImageJ software (version 2.0; US National
Institutes of Health, Bethesda, Maryland, USA) was
employed for measuring all the images offline.

Once baseline measurements were carried out,
the same measurements were made while the pa-
tients performed the exercise. This exercise specif-
ically targets the abdominal wall muscles (EO, 10,
TrA, and RA). In the beginning, patients were in a
supine position (Figure 1B), the lower edge of the Sta-
bilizer™ was placed between the posterior superior
iliac spines, aligned with the sacral base (Figure 1C)
and inflated up to 40 mmHg. ADIM was developed by

the patients holding the 40 mmHg of pressure for 10
seconds with a visual stimulus provided by a circular
pressure marker. Prior to the examination, each sub-
ject practiced the ADIM three times.?

Statistical analysis

SPSS 22.0 software (IBM SPSS Statistics for Win-
dows; NY: IBM Corp.) was used for the analysis of
data. An o error of 0.05 (95% confidence interval) and
a desired power of 80% (3 error of 0.2) were used.
First, the Kolmogorov-Smirnov test was utilized to
assess normality. Second, a descriptive analysis was
carried out for the total sample. Finally, repeated
measures t-test for independent samples were ap-

plied.

RESULTS

Regarding the Table 1, ultrasound measurements
for the abdominal wall muscles showed statistically
significant differences (P < .05) for a thickness de-
crease of the EO [0.65 + 0.11 (0.02-0.10)], 10 [1.10
+ 0.15 (0.05-0.15)] and a thickness increase of TrA
[-0.04 £ 0.09 (-0.07-0.01)]. No statistically significant
differences (P > .05) were observed for RA and IRD
variables.

DISCUSSION

To our knowledge, this is the first study to assess
whether a proprioceptive training is capable of gener-
ating an activation in deep abdominal wall muscles,
such as TrA, demonstrating that it could be useful to
patients who want to re-educate motor control. Our
results showed that proprioceptive Stabilizer™ train-
ing with visual feedback produced a TrA activation

TABLE 1. ULTRASOUND IMAGING OF THE ABDOMINAL

WALL MUSCLES
Measurement Thickness difference” P-value
Distance (cm)
IRD 0.14 +0.09 (-0.01-0.04) * 0.355™
Thickness (cm)
RA -0.07.+0.29 (-0.17-0.16) * 0.104™
EO 0.65 + 011 (0.02-010) * 0.001"
10 110 £ 0.5 (0.05-015) * 0.001"
TrA -0.04 £ 0.09 (-0.07-0.01) * 0.008™

Abbreviations: EO, external oblique; 10, internal oblique; IRD, interrecti distance; RA,
rectus anterior; TrA, transversus abdominis distance; RA, rectus anterior; TrA, transver-
sus abdominis. * Mean * standard deviation (SD) (minimum-maximum) was applied.
** Student’s t-test for independent samples was performed.

REV ASSOC MED BRAS 2018; 64(12):1134-1138

136



with a thickness increase and an EO and 10 thick-
ness decrease at the same time. According to Tey-
hen et al.”, TrA muscle increased in thickness while
the patients performed the ADIM. Springer et al.?*
showed that the TrA muscle represented 52% of the
lateral abdominal muscle thickness when contract-
ed with the ADIM, which confirms the importance
of the TrA reeducation with motor control. Miura et
al.?' reported that the thickness of the TrA muscle
might be associated with an activation of the muscle
during a voluntary contraction with the ADIM. These
findings could be an interesting starting point for cli-
nicians to perform assessments and treatments.

In this study, we examined the thickness of the
abdominal wall muscles at rest and during the ADIM.
Findings for a decreased EO and 10 at rest and during
the ADIM in abdominal wall muscles could be ex-
plained by the automatic synergies that have to occur
between deep and superficial muscles to stabilize the
spine and allow a controlled movement.? Therefore,
clinicians should establish the motor control concept
into the rehabilitative training programs as one of the
primary targets.

Visual feedback could be useful to improve the
planning, control, and initiation of body movements
supported by cortical and subcortical circuits.?
Moreover, the visual stimulus could help to make a
greater integration of the exercises in a rehabilita-
tion training program. In our study, the visual stim-
ulus was carried out by the circular pressure marker
to provide a goal marker (40 mmHg).

Several studies demonstrated a decreased
muscle thickness of TrA muscles in patients with
LBP,2*™ suggested that a motor control exercise
program could be useful to improve pain and func-

1'23

tionally. Kiesel et al.® reported that patients with

pain in the lumbar region found it challenging to
perform the ADIM. Moreover, Teyhen et al.?* found
a small TrA thickness during an active straight leg
raise in individuals with LPP. In this pilot study,
we found an increased TrA muscle thickness when
healthy individuals performed the proprioceptive
Stabilizer™ training, suggesting that this new ap-
proach based on motor control could be useful in
patients with LPP and LBP.

LIMITATIONS AND FUTURES STUDIES

Several limitations should be considered in this
study. First, the investigator was not blinded to the
subjects. Another limitation was that we did not in-
clude a control group that did not receive any train-
ing. Finally, muscle contraction changes were not
studied during functional tasks or dynamic move-
ments.™

Futures studies should be developed to assess a
proprioceptive Stabilizer™ training in subjects with
LPP and LBP.

CONCLUSIONS

A proprioceptive Stabilizer™ training produced
a thickness increase in TrA muscle and a thickness
decrease in EO and 10 muscles in healthy subjects.
These findings suggest that a proprioceptive Stabiliz-
er™ training could be useful in individuals with LBP,
LPP and other pathologies related to the motor con-
trol of the abdominal wall muscles.

Conflicts of Interest and Source of Funding
There are no conflicts of interest or Source of
Funding.

O objetivo do presente estudo foi avaliar o transverso abdominal (TrA), o obliquo interno (Ol) e a espessura obliqua externa (EO) em
individuos sauddveis com o treinamento proprioceptivo Stabilizer™ nos musculos da parede abdominal. Uma amostra de 41 par-
ticipantes sauddveis (idade: 31,944,5 y, altura: 1,7+0,1 m; peso: 68,3£13,1 kg; indice de massa corporal, IMC: 22,942,7 kg / m?) foram
recrutados para participar deste estudo. As imagens de ultrassom do EO, 10, TrA, reto anterior (RA) e distancia interrecti (IRD) foram
medidas e analisadas pelo software Image|. As medidas foram feitas em repouso e durante a manobra de desenho abdominal (Adim)
desenvolvida pelos pacientes com o StabilizerTM localizado na parte inferior das costas sequrando 40 mmHg por 10 segundos com
um estimulo visual fornecido por um marcador de pressdo circular. As medidas de ultrassom para os mdsculos da parede abdominal
apresentaram diferencas estatisticamente significativas (P<0,05) para uma diminuigdo da espessura do EO, IO e um aumento de es-
pessura do TrA. Um treinamento proprioceptivo Stabilizer™ produziu um aumento de espessura no misculo TrA e uma diminuicdo da
espessura nos musculos EO e |0 em individuos sauddveis. Esses achados sugerem que um treinamento de Stabilizer™ proprioceptivo
poderia ser ttil em individuos com dor lombar e dor lombo-pélvica.

PALAVRAS-CHAVE: Controle motor. Imagens de ultra-som. Propriocepg¢do
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SUMMARY
INTRODUCTION: Paroxysmal Nocturnal Haemoglobinuria (PNH) is an acquired genetic disorder characterized by complement-mediat-
ed haemolysis, thrombosis and variable cytopenias. Renal involvement may occur and causes significant morbidity to these patients.

OBJECTIVE: To review the literature about pathophysiology and provide recommendations on diagnosis and management of renal
involvement in PNH.

METHODS: Online research in the Medline database with compilation of the most relevant 26 studies found.

RESULTS: PNH may present with acute kidney injury caused by massive haemolysis, which is usually very severe. In the chronic setting,
PNH may develop insidious decline in renal function caused by tubular deposits of hemosiderin, renal micro-infarcts and interstitial
fibrosis. Although hematopoietic stem cell transplantation remains the only curative treatment for PNH, the drug Eculizumab, a hu-
manized anti-C5 monoclonal antibody is capable of improving renal function, among other outcomes, by inhibiting C5 cleavage with
the subsequent inhibition of the terminal complement pathway which would ultimately give rise to the assembly of the membrane
attack complex.

CONCLUSION: There is a lack of information in literature regarding renal involvement in PNH, albeit it is possible to state that the patho-
physiological mechanisms of acute and chronic impairment differ. Despite not being a curative therapy, Eculizumab is able to ease
kidney lesions in these patients.

KEYWORDS: Paroxysmal Nocturnal Haemoglobinuria, Acute Kidney Injury, Chronic Kidney Diseases.

INTRODUCTION

Paroxysmal nocturnal haemoglobinuria (PNH) is The main genetic abnormality in PNH is a somat-
a haematological condition classically characterized  ic mutation of PIG-A gene, which is responsible for
by chronic haemolysis and thrombotic events. The  the final step of glycosylphosphatidylinositol (GPI)
incidence of PNH is 1-1.5 cases per million peopleand ~ anchor production, required for the attachment
the clinical manifestations usually becomes evident  of extracellular proteins to the surface of all blood
between the third and fifth decades of life’. cell lineages, including red blood cells (RBCs). The
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deficiency of two of those extracellular proteins is
specifically relevant in PNH: CD55 and CD59. Both
proteins are responsible to prevent complement-me-
diated RBCs opsonization and lysis.

The renal impairment in PNH is common. How-
ever, statistics are not completely reliable, once re-
nal impairment is usually asymptomatic and studies
use different definitions of renal involvement. PNH
patients may present tubular concentration defects,
acute kidney injury (AKI) and chronic kidney disease
(CKD). In a Korean study with 301 patients with
PNH, the prevalence of AKI (defined as a recorded
history of AKI prior or after the definitive PNH diag-
nosis) was estimated at 14.6% and of CKD (defined
as a GFR <60 mL/min/1.73m? prior or after the de-
finitive PNH diagnosis) at 8.6%3. Most of the kidney
impairment in PNH stems from chronic haemolysis,
free haemoglobin (Hb) release in the bloodstream,
and subsequent Hb renal filtration. Heme-containing
pigments, such as Hb, are well stablished nephrotox-
ic agents, mainly due to the production of reactive
oxygen species (ROS) and intratubular deposition®**.
Magnetic resonance imaging (MRI) may evidence
cortical renal haemosiderosis caused by chronic hae-
molysis and haemoglobin filtration®. MRI finding is
renal cortical signal reduction in T28. In the develop-
ment of PNH-related CKD, renal thrombotic events
apparently play an even more important role than Hb
filtration®.

The diagnosis of PNH used to be made by Ham
test, sucrose haemolysis test and complement lysis
assay. Currently, these methods are no longer used.
The gold standard diagnostic method in PNH is flow
cytometry, which evaluates the presence of CD55
and CD59 and other GPI-linked proteins in red blood
cells, granulocytes, and monocytes membranes. This
test presents high sensitivity and specificity”®®.

The mainstay of treatment is Eculizumab or he-
matopoietic stem cell transplantation (HSCT). HSCT
is the only curative treatment. However, it is asso-
ciated with high morbidity and mortality, thus it is
only reserved to selected patients'. Eculizumab is a
humanized monoclonal antibody directed against C5
that prevents the production of C5a and C5b-9 (mem-
brane attack complex) via alternative complement
system activation. C5b-9 complex is the principal
culprit of intravascular haemolysis in PNH™. Eculi-
zumab also has a positive impact on renal function. A
cohort of PNH patients has shown an improvement
or maintenance of renal function in 94.5% of patients

after 36 months of therapy. Headache, nasopharyn-
gitis, back pain, nausea, and increased susceptibility
to Neisseria infections are among Eculizumab side
effects, although it is generally well-tolerated .

METHODS

A review of literature was performed in the
Medline (PubMed) database, using the following
keywords: paroxysmal nocturnal haemoglobinuria;
renal involvement; renal injury; Eculizumab; patho-
genesis. 26 articles considered by us the most rel-
evant were obtained from the Commission for Im-
provement of Higher Education Personnel (Comissdo
de Aperfeicoamento de Pessoal de Nivel Superior —
CAPES) online source.

RESULTS
Pathogenesis

Paroxysmal nocturnal haemoglobinuria (PNH)
is an acquired disease of haematopoietic stem cells
(HSC), arising most commonly from a loss-of-function
mutation in the PIG-A gene (phosphatidylinositol gly-
can class A). PIG-A gene encodes a subunit of an enzy-
matic complex responsible for the assembly of GPI, a
molecule that works as anchor to the attachment of
extracellular proteins to plasma membrane. In PNH,
due to the lack of proper GPI synthesis, GPI-anchored
proteins (GPI-AP) are partially or completely absent
in the surface of all haematopoietic lineages. Besides
PIG-A gene mutation, any other genetic abnormali-
ty impairing proper synthesis of GPI-AP may lead to
PNH, with many possible genetic mutations reported
in literature. Some of the reported alternative mutat-
ed genes were PIG-M, PIG-T, PIG-V, PIG-Y, PIG-L, and
CD59?. All haematopoietic lineages lack GPI-AP, there-
fore not only red blood cells (RBCs) are involved in the
disease, but also leukocytes and platelets.

In healthy individuals, a small percentage of hae-
matopoietic cells (probably colony-forming cells)
may carry mutations compatible with PNH and,
therefore, their derived cells are GPI-AP deficient.
However, these cells are not numerous enough to
produce clinical manifestations. In order to achieve
an overt PNH phenotype, two other issues should be
addressed. First, the cells bearing the genetic abnor-
malities must be HSC, which have a virtually unlim-
ited self-renewal capacity and endless production of
GPI-AP-deficient blood elements. Second, these HSC
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must undergo clonal expansion®™"

, increasing the
population of GPI-AP-deficient cells in the peripher-
al blood. There are mainly two hypothetical mecha-
nisms for clonal expansion in PNH. First, it is believed
that the cells bearing the mutations acquire other ge-
netic abnormalities, which provide them a survival
advantage. Second, in some cases the mechanism
underlying clonal expansion requires the association
of PNH and other haematological disorders, such as
aplastic anaemia, in which the autoimmune destruc-
tion is mainly directed to healthy HSC, possibly be-
cause PNH-HSC lack in their membrane the target
antigens®. Moreover, the development of PNH may
also be associated with myelodysplastic syndrome?.

Clinical manifestations

The deficiency of CD55 and CD59 is the main
source of clinical manifestations in the pathogenesis
of PNH. These two proteins are characterized struc-
turally as GPI-AP (thus are absent in PNH HSC-de-
rived blood elements) and functionally as inhibitors
of the complement system. Abrogation of these
proteins is followed by complement-mediated cell
damage. Most of the mechanisms responsible for
the clinical features found in PNH are derived from
complement-mediated injury (Figures 1 and 2). Fre-
quent manifestations of the disease are haemolytic
anaemia (mechanisms of haemolysis and anaemia in
PNH are summarized in Figure 1)>3"% and throm-
botic events (mechanisms of thrombosis in PNH are
summarized in Figure 2)> ™% Some of the com-

mon sites of thrombosis in PNH patients are: hepat-
ic veins (Budd-Chiari syndrome); portal, splanchnic
and mesenteric veins; cavernous and sagittal sinus-
es; dermal veins; deep leg veins (which may progress
to pulmonary embolism), and coronary and cere-
bral arteries. Smooth muscle dystonia may also be
present. It stems from the nitric oxide (an import-
ant smooth muscle relaxant) scavenging by the free
Hb molecules released by lysed red blood cells®®™.
Smooth muscle dystonia manifests as abdominal
pain, erectile dysfunction, and oesophageal spasms.
Other possible clinical manifestations of the disease
are fatigue and kidney injury.

Kidney injury

In 1971, Rubin” reported the first case of PNH
with massive haemolysis causing AKI. Apart from
the haemolytic crisis, the patient did not present any
other condition that could explain the renal injury.
Following Rubin’s work, many reports showed the
variety of renal lesions that could arise from PNH.
The acute setting is commonly severe, frequently
requiring dialysis, while chronic injury is insidious
and potentially associated with high morbidity. Clark
et al.”® studied the renal function in 21 patients with
PNH followed for 20 years. In this study, the authors
linked the haemolytic crises with AKI, which tend-
ed to recover without providing further renal im-
pairments, and also associated PNH with CKD and
tubular reabsorption defects. Post-mortem analyses
of subjects in the study suggested renal haemosider-

e ©

~

Complement proteins

-

Altemnative pathway

FIGURE 1- MECHANISMS OF ANAEMIA IN
PNH.

Anaemia in PNH may occur due to several factors.
First, the alternative pathway activation of the
complement system will lead to the formation of
MAC, which will produce intravascular haemolysis,

Intravascular N ;”;“““‘““ a mechanism which is the major pathogenic factor
hemolysis S si:yuc of anaemia in non-treated individuals. Second, red
et blood cells are marked with C3d produced by the
v activation of the complement system. Cells marked
Extravascular with this molecule are recognized and cleared from
hemolysis

Bone marrow failure
(AA and MDS)

the circulation by macrophages of the mononuclear
phagocytic system in a process called extravascular
haemolysis, which is the primary culprit of anaemia
in Eculizumab-treated individuals. Third, in patients
with PNH associated with aplastic anaemia and
myelodysplastic syndrome, bone marrow failure
contributes to the development of anaemia.

Abbreviations: AA: aplastic anaemia; MAC; membrane attack complex;
MDS: myelodysplastic syndrome. Author: Enio Simas Macedo.
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FIGURE 2 - MECHANISMS OF THROMBOSIS IN PNH.

Thrombosis in PNH is multifactorial. Complement activation leads to the formation of MAC in the surface of endothelial cells
and platelets. The former cells express tissue factor in response to injury, which then activates the coagulation cascade. Platelets
attacked by MAC expose in their surface phosphatidylserine, leading to factor V aggregation, followed by thrombin production.
This enzyme interacts with receptors in platelets provoking the activation of these cells. Complement activation also produces
C5a, which upregulates the expression of PAI-1, an inhibitor of the fibrinolytic system. Additionally, lysed red blood cells release
free-Hb (which acts as a NO scavenger) and erythrocyte arginase (an enzyme that degrades arginine, the substrate of NO syn-
thesis). Finally, the proper function of the fibrinolytic system requires some GPI-AP, which are lacking in PNH patients.

Abbreviations: GPI-AP: GPI-anchored proteins; Hb: haemoglobin; MAC: membrane attack complex; NO: nitric oxide; PAI-1: plasminogen activator inhibitor 1. Author: Enio Simas

Macedo.

osis, interstitial fibrosis, and microvascular infarcts
as possible pathophysiological sources of renal im-
pairment.

Renal impairment in PNH may range from tubu-
lar concentration defects to dialytic acute kidney in-
jury and chronic kidney disease. PNH patients have
a greater than six-fold increased risk of developing
CKD?. Furthermore, the presence of renal involve-
ment augments mortality after 40 years of follow-up
in 3-fold for patients with AKI or 6-fold for patients
with CKD?.

The mechanism involved in the development of
renal damage in PNH seems to differ in acute and
chronic lesions. AKI is commonly associated with
episodes of haemolysis exacerbation, which may
be related to infections, exercise, stress, and alco-
hol and drug use. As haemolysis augments, there is
an increased amount of free-haemoglobin released
in plasma, which is subsequently filtered by renal

glomeruli. Filtered haemoglobin mediates direct tox-
ic tubular injury, especially in the proximal convolut-
ed tubules (PCT), by the production of reactive oxy-
gen species (ROS). A putative mechanism that may
exacerbate the PCT damage is the conversion of hae-
moglobin into methaemoglobin by the acidic pH of
distal convoluted tubules (DCTs). Methaemoglobin,
in turn, precipitates in the DCTs, leading to urinary
stasis, increased PCT haemoglobin absorption and
ROS-mediated damage. Moreover, ischemic features
in the setting of massive haemolysis are also capa-
ble of exacerbating tubular damage. All those mech-
anisms may cause acute tubular necrosis, followed
by AKI®.

Mechanisms involved with CKD development are
different from those of AKI. In PNH, chronic haemo-
lysis and haemoglobin filtration lead to marked re-
nal tubular haemosiderosis. Haemosiderin deposits
are clinically observed in biopsy samples and MRI.

REV ASSOC MED BRAS 2018; 64(12):1139-1146
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It is generally believed that haemosiderin may lead
to interstitial fibrosis, however the exact role of
these deposits in CKD development is still controver-
sial. Classical putative mechanisms of PNH-related
CKD are micro-infarcts (derived from microvascular
thrombotic events) and interstitial fibrosis®.

There have also been some reports of PNH and
glomerular diseases, such as IgA nephropathy, fo-
cal segmental glomerulosclerosis, and membranous
nephropathy. However, glomerular involvement in
PNH is uncommon'?°2',

There is little experience on renal transplantation
due to PNH-related end-stage CKD. Vanwalleghem
et al. reported a case of a 60-year-old PNH patient,
who was transfusion dependent. The patient under-
went renal transplantation, with an initially signifi-
cant reduction in haemolysis and no more need for
transfusion. However, a new haemolytic crisis oc-
curred within 9 months, and, posteriorly, the corti-
cal haemosiderosis of the transplanted kidney was
evidenced by MRI.

Mechanisms of renal injury in PNH were sche-
matically summarized in figure 3.

DIAGNOSIS OF PNH

Flow cytometry is the gold standard for PNH di-
agnosis since it is capable of evaluating GPI-anchored
proteins with high sensitivity and specificity. This
technology is widely available in haematology and
immunology laboratories that use flow cytometry
both in research and in daily clinical practice.

The study of PNH populations is routinely per-
formed on peripheral blood samples. Flow cytome-
try is performed by targeting a variety of GPI-linked
proteins, and CD55 and CD59 are the most import-
ant proteins evaluated. However, false-positive diag-
nosis of PNH occurs if these are used alone due to the
presence of rare congenital deficiencies of CD55 and
CD59. Ideally, at least two different monoclonal an-
tibodies directed against two different GPI-anchored
proteins on at least two different cell lineages should
be used to diagnose PNH.

Previous diagnostic methods were erythro-
cyte-based, and included the Ham test, the sucrose
haemolysis test, and the complement lysis assay.
These tests have now been abandoned, especially
the erythrocyte-based ones, since they can give false

PNH
phenotype

\ ——
events

Release of
free Hb

Tubular conversion of
Hb into methemoglobin

v
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FIGURE 3 - MECHANISMS OF RENAL INJURY IN PNH.

Free haemoglobin release in haemolytic episodes, leading to renal vasoconstriction, methaemoglobin formation, renal haemosid-
erosis, and PCT toxicity, contribute to the development of AKI and tubular concentration defects, whereas thrombosis of the renal
vasculature associated with the deleterious effects of haemosiderosis apparently plays an essential role in CKD development.

Abbreviations: AKI: Acute Kidney Injury; CKD: Chronic Kidney Disease; GFR: Glomerular Filtration Rate; Hb: Haemoglobin; NO: Nitric Oxide; PCT: Proximal Convoluted Tubule;
PNH: Paroxysmal Nocturnal Haemoglobinuria; RBCs: Red Blood Cells; ROS: Reactive Oxygen Species. Author: Enio Simas Macedo.
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negative results following red blood cell transfusions
or haemolysis®.

The complement lysis sensitivity test is a more spe-
cific type of test, measuring the amount of haemolysis
at varying concentrations of complement. This assay
showed that PNH cells lysed at lower concentrations
than normal cells. This test also led to the recognition
that some PNH patients have a population of cells with
intermediate complement sensitivity (Type II), normal
red blood cells (Type 1), and the most abnormal PNH-
type red blood cells (Type III)2. However, this test is
laborious, difficult to standardize and may miss small
populations of abnormal cells.

INDICATIONS FOR THE STUDY OF
POPULATIONS OF PNH

The study of PNH is indicated in patients who

present one or more of the following manifestations®:

« Haemolytic anaemia with negative direct
Coombs test.

 Haemoglobinuria.

« Unexplained venous or arterial thrombosis in
patients who meet one of the following criteria:
young patients, thrombosis in unusual loca-
tions (intra-abdominal veins, Budd-Chiari syn-
drome, brain, dermis, etc.), evidence of haemo-
lysis and/or cytopenia.

Intermittent dysphagia or abdominal pain of
unclear aetiology with evidence of haemolysis.

Aplastic anaemia (at diagnosis and during annu-
al follow-up).
« Hypoplastic myelodysplastic syndrome.

Idiopathic and maintained cytopenias of uncer-
tain significance.

PNH classification

The International PNH Interest Group (I-PIG) in-
cludes three main categories that cover the spectrum
of disease presentation and has proposed a classifica-
tion scheme for PNH %:

« Classical PNH, which includes haemolytic and
thrombotic patients.

« PNH in the context of other primary disorders,
such as aplastic anaemia (AA/PNH) or myelo-
dysplastic syndrome (MDS/PNH).

« Subclinical PNH (scPNH), in which patients
have small PNH clones but no clinical or labora-
tory evidence of haemolysis or thrombosis.

However, although the overall purpose of such

classification scheme is to provide a common inter-
national terminology for the disorder, it has result-
ed in some confusion since varying degrees of bone
marrow failure underlie virtually all cases of PNH.
Thus, in some cases it may be difficult to distinct be-
tween the three categories.

TREATMENT

The only available options for the treatment of
PNH are the C5 inhibitor (Eculizumab) and HSCT.
The latter eradicates PNH clone cells and is the only
curative therapy, but is associated with a high rate
of morbidity and mortality; therefore it is indicated
only as frontline therapy for patients with PNH as-
sociated with aplastic anaemia. Other controversial
indications are PNH in patients presenting with se-
vere complications of the disease despite Eculizumab
therapy or for those who do not have access to Ecu-
lizumab'™.

Patients who present scPNH do not typically
progress to clinical PNH™. PNH specific therapy is
not indicated in the absence of clinical manifesta-
tions. The majority of patients presenting MDS/PNH
and AA/PNH have relatively small PNH clones, and
haemolysis is typically an incidental finding, thus
only few patients require Eculizumab treatment and
the therapy must focus on the bone marrow failure
syndrome™®.

Eculizumab therapy

The complement-mediated intravascular haemo-
lysis of PNH can be inhibited by blocking the assem-
bly of MAC. Eculizumab is a humanized monoclonal
antibody against C5 that inhibits terminal com-
plement activation. The prevention of C5 cleavage
blocks the generation of the potent pro-inflamma-
tory and cell lytic molecules, respectively C5a and
C5b-9™. Thus, Eculizumab is highly effective in re-
ducing intravascular haemolysis in PNH, but it does
not target extravascular haemolysis and bone mar-
row failure. In a study with 195 patients, treatment
with Eculizumab was effective to rapidly decrease
lactate dehydrogenase (LDH) levels - a haemolysis
marker - which was sustained as long as the patients
were under treatment, although a few patients have
presented a transient elevation of LDH serum. The
same study showed that the percentage of patients
presenting thrombotic events decreased from 32.3%
to 3.6%".
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Eculizumab is generally well tolerated. Common-
ly reported adverse events in clinical trials included
headache, nasopharyngitis, back pain, and nausea™.
This therapy increases the risk of Neisseria infec-
tions, including meningitis and sepsis. Therefore,
patients must be vaccinated two weeks prior to the
beginning of treatment and should be revaccinated
with the tetravalent conjugate vaccine for N. men-
ingitides every 3 years after starting the therapy?.
Other common approach for Neisseria prevention is
the use of continuous prophylactic penicillin.

Impact of Eculizumab in renal function

Eculizumab reduces intravascular haemolysis
and haemoglobinuria events in patients presenting
CKD. A cohort has shown that after 36 months of
Eculizumab therapy, there was an improvement or
maintenance of renal function in 94.5% of patients.
Improvement in renal function was more commonly
seen in patients with baseline CKD Stages 1-2 (67.1%
improvement, P< 0.001). Overall, 40 (21%) of 195 pa-
tients who had renal dysfunction or damage at base-
line were no longer classified as such after 18 months
of treatment®.

Future perspectives
Inhibitors of the small molecule factor D (com-
pounds ACH-3856 and ACH-4471) significantly re-

duced complement-mediated haemolysis. This prom-
ising agents can be taken orally and act by blocking
the alternative pathway of complement activation in
PNH. Additionally, the compound ACH-4471 signifi-
cantly decreased C3 fragment deposition on parox-
ysmal nocturnal haemoglobinuria erythrocytes, indi-
cating a reduced potential relative to Eculizumab for
extravascular haemolysis. ACH-4471 has been select-
ed for clinical development in PNH and is currently
in phase 1 clinical study?®.

CONCLUSION

There is lack of information in the literature con-
cerning renal function in PNH. Nevertheless, we may
conclude that acute and chronic renal injury mecha-
nisms differ in the setting of the haemolysis and its
repercussions. While acute injury relates with the
haemolysis itself, leading to haemoglobinuria and
its deleterious effects in patient’s kidneys, chronic
injury is mainly associated with micro-infarcts and
interstitial fibrosis.

Eculizumab therapy has been proven to reduce
the occurrence of haemolysis, and consequently, of
haemoglobinuria, decreasing AKI incidence. More-
over, the treatment is also related with lower rates of
thrombosis, and is capable of maintaining or improv-
ing renal function in patients presenting CKD.

INTRODUGAO: A hemoglobindria paroxistica noturna (HPN) é uma doenga genética adquirida, caracterizada por hemélise mediada
pelo sistema complemento, eventos trombdticos e citopenias varidveis. Envolvimento renal pode ocorrer, contribuindo com morbidade
significativa nesses pacientes.

OBJETIVO: Realizagdo de revisdo de literatura sobre o envolvimento renal na HPN.
METODOS: Pesquisa on-line na base de dados Medline, com compilacdo e andlise dos 26 estudos encontrados de maior relevancia.

RESULTADOS: A HPN pode se apresentar com insuficiéncia renal aguda induzida por hemdlise macica, que geralmente tem apresen-
tagdo grave. Em quadros crénicos, declinio insidioso da fungdo renal pode ocorrer por depésitos tubulares de hemossiderina, micro-
infartos renais e fibrose intersticial. Apesar de o transplante de células-tronco hematopoiéticas permanecer como a Unica terapia
curativa para a HPN, a droga Eculizumab é capaz de melhorar a fungdo renal, entre outros desfechos, por meio da inibicdo de C5 e a
subsequente ativagdo da cascata do complemento, que culminaria com a formagédo do complexo de ataque & membrana.

CONCLUSAO: Hd poucas informagdes na literatura no que concerne ao envolvimento renal na HPN, apesar de ser possivel estabelecer
que os mecanismos fisiopatoldgicos das lesées agudas e crénicas sdo distintos. Apesar de ndo ser uma terapia curativa, Eculizumab é
capaz de amenizar o comprometimento renal nesses pacientes.

PALAVRAS-CHAVE: Hemoglobindria paroxistica noturna. Lesdo renal aguda. Doengas Renais Crénicas.

REFERENCES

1. Hill A/ DeZern AE, Kinoshita T, Brodsky RA. Paroxysmal nocturnal hae-
moglobinuria. Nat Rev Dis Primers 2017 May 18;3:17028.

2. Brodsky RA.  Paroxysmal
2014;124(18):2804-2811.

3. Jang JH, Kim JS, Yoon SS, Lee JH, Kim YK, Jo DY, et al. Predictive Factors
of Mortality in Population of Patients with Paroxysmal Nocturnal Haemo-

nocturnal  haemoglobinuria.  Blood

globinuria (PNH): Results from a Korean PNH Registry. | Korean Med Sci
2016;31(2):214-221.

4. Zager RA, Gamelin LM. Pathogenetic mechanisms in experimental he-
moglobinuric acute renal failure. Am | Physiol 1989;256(3 Pt 2):F446-455.

5. Nair RK, Khaira A, Sharma A, Mahajan S, Dinda AK. Spectrum of re-
nal involvement in paroxysmal nocturnal haemoglobinuria: report

145

REV ASSOC MED BRAS 2018; 64(12):1139-1146



RENAL INVOLVEMENT IN PAROXYSMAL NOCTURNAL HAEMOGLOBINURIA: A BRIEF REVIEW OF THE LITERATURE

10.

1

12.

13.

14.

15.

16.

of three cases and a brief review of the literature. Int Urol Nephrol
2008;40(2):471-475.

Shinde SN, Agarwal MB. Renal low-signal intensity on magnetic reso-
nance imaging in a case of paroxysmal nocturnal haemoglobinuria. Br |
Haematol 2005;131(5):559.

Hall SE, Rosse WF. The use of monoclonal antibodies and flow cytom-
etry in the diagnosis of paroxysmal nocturnal haemoglobinuria. Blood
1996,87(12):5332-5340.

Villegas A., Arrizabalaga B., Bonanad S., Colado E., Gaya A., Gonzalez A,
et al. Grupo de Trabajo de HPN de la Sociedad Espariola de Hematologfa
y Hemoterapia. Consenso espariol para el diagndstico y tratamiento de
la haemoglobinuria paroxistica nocturna. Med Clin (Barc) 2016 Mar 18;
146(6):278.e1-7.

Brodsky RA. How | treat paroxysmal nocturnal haemoglobinuria. Blood
2009;113(26):6522-6527.

Parker CJ. Update on the diagnosis and management of paroxysmal noc-
turnal haemoglobinuria. Hematology Am Soc Hematol Educ Program
2016,2016(1):208-216.

Rother RP, Rollins SA, Mojcik CF, Brodsky RA, Bell L. Discovery and devel-
opment of the complement inhibitor Eculizumab for the treatment of par-
oxysmal nocturnal haemoglobinuria. Nat Biotechnol 2007,25(11):1256-1264.

Hillmen P, Muus P, Réth A, Elebute MO, Risitano AM, Schrezenmeier H,
et al. Long-term safety and efficacy of sustained Eculizumab treatment
in patients with paroxysmal nocturnal haemoglobinuria. Br | Haematol
2013;162(1):62-73.

Pu JJ, Brodsky RA. Paroxysmal nocturnal haemoglobinuria from bench to
bedside. Clin Trans| Sci 2011;4(3):219-224.

DeZern AE, Brodsky RA. Paroxysmal nocturnal haemoglobinuria: a com-
plement-mediated haemolytic anemia. Hematol Oncol Clin North Am
2015;29(3):479-494.

Parker C. Eculizumab for paroxysmal nocturnal haemoglobinuria. Lancet
2009:373(9665):759-767.

Hill A, Kelly R], Hillmen P. Thrombosis in paroxysmal nocturnal haemo-
globinuria. Blood 2013;121(25):4985-4996; quiz 5105.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Rubin H. Paroxysmal nocturnal haemoglobinuria with renal failure. JAMA
1971:215(3):433-436.

Clark DA, Butler SA, Braren V, Hartmann RC, Jenkins DE. The kidneys in
paroxysmal nocturnal haemoglobinuria. Blood 1981;57(1):83-89.

Kato K, Shibata T, Mukai K, Kitazawa K, Sugisaki T. [Case of paroxysmal
nocturnal haemoglobinuria complicated with IgA nephropathy who de-
veloped acute renal failure induced by haemolytic crisis]. Nihon Jinzo Ga-
kkai Shi 2005;47(5):540-546.

Takahashi K, Yoshimura A, Inoue Y, Takahashi N, Sugenoya Y, Morita H, et
al. [A case of paroxysmal nocturnal haemoglobinuria combined with focal
segmental glomerular sclerosis]. Nihon Jinzo Gakkai Shi 2007;43(1):39-43.

Lee GW, Lee JH, Kim SB, Yu ES, Lee JL, Ryu MH, et al. Membranous
glomerulopathy as a manifestation of chronic graft-versus-host-disease
after non-myeloablative stem cell transplantation in a patient with par-
oxysmal nocturnal haemoglobinuria. ] Korean Med Sci 2003;18(6):901-
904.

Rosse WF, Hoffman S, Campbell M, Borowitz M, Moore ]O, Parker CJ.
The erythrocytes in paroxysmal nocturnal haemoglobinuria of intermedi-
ate sensitivity to complement lysis. Br | Haematol 1991;79(1):99-107.

Parker C, Omine M, Richards S, Nishimura |, Bessler M, Ware R, et al.
Diagnosis and management of paroxysmal nocturnal haemoglobinuria.
Blood 2005;106(12):3699-3709.

Alashkar F, Vance C, Herich-Terhtrne D, Preising N, Duhrsen U, Réth
A. Serologic response to meningococcal vaccination in patients with
paroxysmal nocturnal haemoglobinuria (PNH) chronically treated
with the terminal complement inhibitor Eculizumab. Ann Hematol
2017:96(4):589-596.

Hillmen P, Elebute M, Kelly R, Urbano-Ispizua A, Hill A, Rother RP, et
al. Long-term effect of the complement inhibitor Eculizumab on kidney
function in patients with paroxysmal nocturnal haemoglobinuria. Am |
Hematol 2010;85(8):553-559.

Yuan X, Gavriilaki E, Thanassi A, Yang G, Baines AC, Podos SD, et al.
Small-molecule factor D inhibitors selectively block the alternative path-
way of complement in paroxysmal nocturnal haemoglobinuria and atypi-
cal haemolytic uremic syndrome. Haematologica 2017;102(3):466-475.

QOB

REV ASSOC MED BRAS 2018; 64(12):1139-1146

146



REVIEW ARTICLE

Posterior L5-S1 transdiscal screws for high grade
spondylolisthesis — a systematic review

Andrei F. Joaquim®
Alpesh A. Patel

1. Professor of Neurosurgery — Department of Neurology, Neurosurgery Division, State University of Campinas, Campinas-SP, Brasil
2. Professor - Department of Orthopaedic Surgery, Northwestern University Feinberg School of Medicine, Chicago, IL, USA

http://dx.doi.org/101590/1806-9282.64.12.1147

SUMMARY

OBJECTIVE: The surgical management of high-grade lumbar spondylolisthesis (HGLS) is complex and aims to achieve both a solid
fusion that is able to support the high shear forces of the lumbosacral junction, as well as neural decompression. We performed a sys-
tematic literature review of the safety and efficacy of posterior transdiscal (PTD) screw fixation from L5517 for HGLS and its variations.
METHODS: A systematic literature review following the PRISMA guidelines was performed in the PubMed database of the studies
describing the use of PTD screw fixation for HGLS. Clinical and radiological data were extracted and discussed. Study quality was
assessed with the Oxford Centre for Evidence-Based Medicine Levels of Evidence.

RESULTS: Seven studies were included and reviewed; all of them were level IV of evidence. Two of them had large case series comparing
different surgical techniques: one concluded that PTD was associated with better clinical outcomes when compared with standard
screw fixation techniques and the other suggesting that the clinical and radiological outcomes of PTD were similar to those when an
interbody fusion (TLIF) technique was performed, but PTD was technically less challenging. The remaining five studies included small
case series and case reports. All of them reported the successful useful of PTD with or without technical variations.

CONCLUSIONS: Our review concludes, with limited level of evidence that PTD fixation is a safe and efficient technique for treating HGLS
patients. It is technically less demanding than a circumferential fusion, even though proper screw insertion is more demanding than
conventional pedicle screw fixation.

KEYWORDS: Spondylolisthesis. Spondylolysis. Lumbar Vertebrae/surgery. Review.

INTRODUCTION

Spondylolisthesis is a forward slip of one vertebra
over the other (the word “spondylo” refers to “spine”
and “listhesis” means “slippage”). According to Mey-
erding classification, the severity of the listhesis may
be graded according to how far a vertebral body has
slipped forward". High grade lumbar spondylolisthe-
sis (HGLS) includes those classified as grade 111, IV
and V (or spondyloptosis, when the vertebral body
above has completely fallen of the vertebra below)?*.

HGLS may have many causes such as a congenital
defect in the pars interarticularis (dysplastic origin),
an acquired injury to the pars (isthmic), and, more
rarely, may be due to degenerative lumbar disease®*.

Surgical treatment is accepted for symptomatic
patients (generally for those with symptoms of radic-
ulopathy and/or low back pain) with HGLS and, ac-
cording to some authors, even for some asymptom-
atic cases with evidence of radiological progression®.
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POSTERIOR L5-S1

RANSDISCAL SCREWS FOR HIGH GRADE SPONDYLOLISTHESIS — ASYS

EMATIC REVIEW

The management of these cases is complex and aims
to achieve both a solid fusion that is able to support
the high shear forces of the lumbosacral junction,
as well as neural decompression. Additionally, im-
proving or maintaining sagittal balance and normal
or near normal spino-pelvic relations is also desired.
These goals of solid arthrodesis, neurological decom-
pression, and restoration of sagittal parameters are
balanced by the risks of surgical treatment?.

Many techniques for surgical management of
HGLS have been described. The most common in-
clude:

1) Nerve root decompression with removal of the
loose lamina and the fibrocartilaginous tissue (also
known as Gill procedure)®

2) In situ fusion with autologous iliac crest graft
(without reduction in patients with a preserved sag-
ittal balance), with or without decompression (lami-
nectomy)’,

3) Posterior instrumented fusion with pedicle
screws, with or without sacral dome resection for
reduction?,

4) Bohlman technique, which consists in insert-
ing a transsacral fibular strut graft after decompres-
sion and posterior arthrodesis with iliac crest8,

5) Posterior reduction with interbody cages and
pedicle screws®.

6) Posterior transdiscal (PTD) S1L5 screw fixation
(with or without laminectomy) and arthrodesis®.

The best technique to treat HGLS is still debated
and decision-making is heavily influenced by radio-
logical characteristics, patients’ clinical symptoms
and also surgeon’s experience and preferences. In
our practice, we have successfully treated patients
with HGLS using transdiscal L5-S1 screw fixation.
We performed a systematic literature review of the
safety and efficacy of transdiscal screw fixation of
L5S1 for HGLS and its variations.

METHODS

We performed a systematic literature review fol-
lowing the PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) guidelines™.

The following search entries were used in the
PubMed database for search (First search), without
time restriction “high grade AND spondylolisthesis
AND transdiscal” (First search). Another independent
search was performed using other search entries:
“transvertebral AND screw” (Second search). Only

articles written in English were included. Manual
search of cross-references was also performed, after
screening the obtained articles and their references.

Studies of the use of transdiscal L5S1 screw fixa-
tion for HGLS (Meyerding grade III, IV and V) were in-
cluded, since they described in detail the surgical tech-
nique, the complications and the patients’ outcome.
Duplicate studies were eliminated. Studies including
patients with grade I and Il were also excluded.

The search was performed on May 22, 2017.
Study quality was assessed with the Oxford Centre
for Evidence-Based Medicine Levels of Evidence cat-
egorization™.

We extracted patient age and gender, clinical
symptoms, description of the surgical approach and
hardware used, complications and follow-up. Re-
duction was also documented, as well as clinical im-
provement or deterioration after the procedure.

A flow chart of our search mechanism is shown
in Figure 1.

RESULTS

A total of five studies were obtained in the first

h™%  and three additional studies®?"

searc were
found in the second, including the study that pro-
posed this technique®. One study was not considered
because it included many patients with spondylolis-

thesis grades I and 11"®.

FIGURE 1 - FLOW DIAGRAM OF OUR SEARCH
MECHANISM ACCORDING TO THE PRISMA GUIDELINES

1% sparch (Pubmed Database) 27 gearch (Pubmed Database)

(n=5)

n=0

l l

Recorde afior duplicates removed
(n=8)

l

Records screenad
(n=8)

Records excluded
(n=1} - includod low
grade spondylolisthesis
Cascs

Fuill-tenad articias
asgoszed for eligibility
{n=T7)

Studies included in
gualitative synthosis
n=7)

pepnjou| [ Amabia }[ ﬁu;uamos}[ uogeayuap| H

REV ASSOC MED BRAS 2018; 64(12):1147-1153

148



OAQUIM, A.F.ET AL

The majority of the studies were small case se-
ries, which precluded a systematic assessment of the
risk of bias. All of them were level IV of evidence.

There were two large case series comparing differ-
ent surgical techniques: one from Collados-Maestre et
al.® and the other from Rodriguez-Olaverri et al.”. A to-
tal of 45 cases were treated with PTD in these studies.

Collados-Maestre et al.®

compared the outcomes
of transdiscal versus conventional pedicle screw fix-
ation for HGLS in a retrospective case-control study.
Twenty-five patients had PTD fixation (mean age
- 36.7 years old) and 31 had standard pedicle screw
fixation (mean age — 42 years old), with a mean fol-
low-up of 2.7 years (ranging from 2 to 5.3). Preopera-
tive data were comparable between groups. Surgery
time (p=0.598), blood loss (p=0.857), and hospital
stay (0.126) were similar between groups.

PTD technique consisted in placing screws
through the S1 pedicle toward the endplate of S,
crossing the disc space and the inferior endplate of
L5, to finish at the L5 vertebral body. In 22 patients
(88%) the instrumented level was L4S1 and in 3 (12%)
the level was L5S1. Fusion without reduction was
performed in 23 patients (92%) and partial listhesis
reduction (manipulating the L5 vertebral body) was
performed in two patients (8%). In the pedicle group,
23 patients (71%) had L4-S1 fixation and 8 patients
(29%) had an L5-S1 fusion. Fusion without reduction
was performed in 25 (81%) patients and 6 had some
partial reduction (19%). Interbody fusion was also
performed in 3 patients using L5S1 cages. Decom-
pression was performed in both groups and postero-
lateral fusion was also performed using grafts from
the laminectomies with additional iliac bone grafts
and/or bone substitutes.

Considering the surgical technique, there were
no differences in the level of instrumentation (L4-
5-S1 versus L5-S1) — p=0.311 - or in the reduction rate
(partial versus in situ) — p=0.276.

At the last follow-up, clinical and radiographic out-
comes were significantly improved in both groups.
Postoperatively, both lumbar and leg pain VAS were
similar between groups, but ODI (20.2 vs. 31.6, p =
0.010), COMI (1.6 vs. 2.8, p = 0.012), and SF-12 physi-
cal (84.3 vs. 61.5, p = 0.004) and mental (81.5 vs. 69.4,
p = 0.021) scores were significantly better in the trans-
discal group. The neurologic complication rate was
similar in both groups. There were 4 pseudoarthrosis
in the pedicle group (revised using transdiscal screw
technique), and none in the transdiscal group. Four

patients (16%) had poor orientation of the PTD screws
with one of them presenting with a L5 radiculopathy
that required the removal of the screw.

The authors concluded that PTD screws result-
ed in improved functional outcome compared with
standard screw techniques but it is technically more
demanding, due to the difficulty to place them prop-
erly. The potential advantages may be attributed to
its improved fixation strength.

Rodriguez-Olaverri et al.” compared the out-
comes of patients treated for HGLS (grade I1I to V of
Meyerding) with two different techniques: 1) unilat-
eral transforaminal interbody fusion (TLIF) with 20
patients (Group A), and 2) transvertebral screw fixa-
tion (20 patients) (Group B). Age ranged from 19 to 48
years old (mean 33 years old) and the mean follow-up
was 35 months (range, 24-48 months).

Both groups had the hip extended in order to
reduce the slip angle, and horizontalize the L5 end-
plate. Group A patients were treated with nerve root
decompression, reduction with posterior instrumen-
tation (L4, L5, S1 and Ilium) and insertion of a TLIF.
Group B patients had partial lumbosacral kyphosis
reduction and received a transdiscal S1L5 screw and
a L4 pedicle screw.

They reported that in Group A the median sur-
gical time was 4.45 hours (3.45 to 5.25) in group A,
with 100% fusion, with improvement, according to
the SRS scores, in postoperative pain control, self-im-
age and function. The average slip angle improved
from 38.6° to 23.8° but there was no significant im-
provement in the percentage of slippage. Complica-
tion included seven inadvertent durotomies and 3
superficial infections.

In Group B the median surgical time was 3.25 hours
(2.3 to 4.25), with 95% fusion at 6 months (19 of 20 cas-
es), with improvement in postoperative pain control
and function according to the SRS scores. The average
slip angle improved from 38.2° to 23° but there was
no significant improvement in the percentage of slip.
Complications included one inadvertent durotomy,
two superficial infections and in one instance pseudo-
arthrosis that resulted in implant failure. There was
no neurological complication in any group.

The authors concluded that no significant dif-
ferences in radiological and clinical outcomes were
found between the two groups (both procedures ap-
peared to be safe and effective). They also noted the
difficulty in inserting a TLIF in HGLS, a potential in-
crease in the risk of intraoperative complications.
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The remaining five studies included small case se-
ries or case reports: Abdu et al.® with three cases (the
technique was described in one of them), Frangois et
al.¥with four cases and, finally, with one case report
each, Beringer et al.”, Jo et al.’® and Palejwala et al.™.
A total of 10 cases were performed in those five re-
maining studies.

Abdu et al.® was the first to report the use of PTD
screw in three consecutive adult patients with grade
111 Spondylolisthesis. They named the technique “pe-
dicular trasvertebral screw fixation”, emphasizing
its safety and efficacy.

The technique is described as a posterior decom-
pression followed by screws inserted through the
pedicle of S, transfixing the L5S1 disc into the body
of L5, followed by additional two pedicles of 1.4 and
posterior fusion using autologous iliac crest graft.

The three patients were 41, 63 and 55 years old
by the time they were operated. Two of them had a
previous surgery (Gill procedure with Harrington
rods with pseudoarthrosis in one and a Gill proce-
dure with an in situ fusion of 14 to the sacrum). All
of them had a solid fusion (documented with a bone
bridge through the extension of the fusion and the
absence of motion on dynamic plain radiographs).
Two patients had only mild symptoms in the last fol-
low-up and one was no longer symptomatic. No pa-
tient required further surgical exploration.

1." reported the results of four cas-

Francois et a
es of patients with HGLS treated with transdiscal
screws. Patients had 14 pedicle screw fixations,
without fixation of the pedicle of L5. Then, posteri-
or transdiscal screws were placed (7 mm in diameter
from S1 to L5) with rod connections and posterolat-
eral fusion with autologous bone graft from the iliac
crest. Notably, no laminectomy was reported.

Patients were respectively 30, 33, 39 and 74 years
old. All had low back pain and three also had radicu-
lar symptoms. All had fusion after one year without
direct complications related to the procedure and
had some reduction off the slip angle postoperative-
ly (mean slip angle preoperatively was 23.5° versus
17.5° postoperatively). The authors also reported that
all four patients did have bone formation in the disc
space of L5S1 in spite of no interbody fusion nor dis-
cectomy being performed.

1.2 reported a technical note of a mod-

Beringer et a
ified PTD fixation. They reported an illustrative case of
a 34-year-old man who had back pain with radicular

pain and a grade I11 spondylolisthesis. An anterior ret-

roperitoneal approach was performed, inserting an in
situ L5-S1 transvertebral cage (a K wire was advanced
obliquely from L5 anterosuperior region through L5
body, crossing the disc space of L5S1 and entering S1
vertebral body) and a L45 ALIF, followed by posterior
transdiscal S1L5 screws and L4 pedicle screws con-
nected with a rod and posterior decompression with
posterolateral fusion from L4 to S1. The patient was
still doing well after several months.

Jo et al.® reported a case of a lumbosacral spondy-
loptosis (grade V) in a 70-year-old osteoporotic wom-
an with low back pain, radicular symptoms (2/5 mo-
tor strength for anterior tibialis and extensor hallucis
longus muscle groups) and also intermittent urinary
incontinence. They performed a laminectomy of the
loose arch of L5, removed the scar tissue around the
pars of L5, and decompressed the L5 nerve roots. Af-
ter that, bilateral L2, 3, 4 and iliac screw fixation was
performed, the L5S1 disc space was accessed, and an
interbody spreader was used to lift the body of L5 su-
perior and posteriorly. Then, an S1 pedicle was guid-
ed through the L5S1 disc and to the body of L5. Rods
were then connected to the system and autologous
bone grafts were used laterally. After seven days, a
second procedure was performed, with ALIF at L34
and 45 and, using a K wire for guidance, a 6 mm di-
ameter screw was passed from the body of L5 and
directed to the body of S1. The authors reported that
after 10 months of follow-up, the patient had mini-
mal back pain and no more urinary retention, with
recovery of muscle strength (grade 4/5).

1.% reported the results of a case re-

Palejwala et a
port of an adolescent patient (12 years-old) with an
L5S1 grade IV spondylolisthesis treated with bilateral
transsacral transdiscal screw fixation and additional
L4 pedicle screws, with decompression of the neural
elements with graft obtained from the local bone de-
compression. The patient had progressive back pain
despite conservative management. He was neurolog-
ically intact. After 14 months, the patient had signifi-
cant improvement of his symptoms with a solid bone
fusion. They concluded that this technique was safe
and effective to treat HGLS in adolescents.

An illustrative case (Figure 2) of transdiscal screw
fixation is presented.

DISCUSSION

High-grade spondylolisthesis is a rare condition
that represents the minority of the cases of spondy-
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FIGURE 2 - A 65-year-old woman presented with severe episodes of acute and mechanical low back pain and leg pain. A- Lat-
eral lumbar spine with a lytic L5 and a grade Il L5571 spondylolisthesis. B- Antero-posterior simple plain radiography. C- Sagittal
midline CT scan with a narrow L5S1 disc space. D) Sagittal midline T2 sequence MRI. E) Lateral lumbar spine after an anterior
lumbar interbody fusion was performed at L45 followed by posterior L4 pedicle and L5S1 transdiscal screws fixation. F- Post-
operative antero-posterior simple plain radiography, G- sagittal midline CT and H- parasagittal CT in the level of the transdiscal
screw fixation. The patient had a good clinical improvement after surgery.

lolisthesis™. Despite high grades of slippage, patients
may be totally asymptomatic, and surgical indication
may be accepted when progression is documented
on serial radiological exams™"?°. Reduction is pro-
posed to decrease pseudoarthrosis rate, as interbody
devices provide a large area of endplate surface for
fusion®™. Potential advantages of performing a slip re-
duction are to correct the slip angle and also restore
the normal or near normal spino-pelvic relationships,
which may avoid sagittal balance problems. Howev-
er, in our review, none of the studies addressed com-
paratively spino-pelvic measurements for such anal-

ysis. On the other hand, neurological deficits, such
as permanent L5 radiculopathy, were described in
patients who underwent circumferential fusion with
reduction of HGLS?. None of the patients evaluated
in our review who had a PTD had permanent radicu-
lar deficits. For this reason, the evaluation of all the
different techniques used for the treatment of this
relatively rare and complex entity is necessary.

We reported the clinical and radiological outcome
of the studies that had patients with HGLS treated with
PTD screw fixation. As general conclusions, most of
the studies reported that patients improved clinically
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after surgery, had the intensity of their pain decreased
and had no additional neurological deficits with low
surgical revision rates. Many surgeons reported that
in situ fusion for HGLS had less risk of L5 nerve root
injuries and also better long-term outcomes**"%.

Considering both the large series evaluated in our
review, PTD is technically more demanding due to
screw trajectory than traditional pedicle screw fix-
ation. However, it is potentially more efficient and
less technically demanding than a TLIF (less surgi-
cal time, less durotomies), with similar clinical out-
comes®™".

Potential advantages are the triangular screw-to-
screw secondary to the anteromedial direction of the
screws through the sacral promontory, resulting in
higher construction strength because of the mass of
bone between the hardware instead of the amount of
bone purchased by standard pedicle screw fixation?.
Minamide et al.?* performed a biomechanical analy-
sis in cadaver models, whereas the construction us-
ing PTD were 1.6 to 1.8 times stiffer than convention-
al pedicle screw fixation.

In two case reports included in our review, au-
thors reported an additional anterior approach
combined with PTD. In the case of Beringer et al.,
a L45 ALIF and a transvertebral anterior cage from
L5S1 were performed for additional support in a

1."® case, authors

34-years-old patient. In the Jo et a
performed also iliac screw fixation posteriorly,
as well as a more cranial construction (L2, 3 and
4 fixation) followed by an L34 and 45 ALIF and an
additional anterior screw from L5 to S1. Although
additional anterior fixation may not be routinely

necessary, it may be interesting in cases such as

those presented by Jo et al.”®, who had a severe oste-
oporosis. The additional anterior support may have
its rationale derived from the Bohlman technique,
which a circumferential fusion was performed by
a posterior only approach using a fibular graft for
interbody fusion, which is inserted transsacral to-
wards the L5 body?®.

Finally, an important limitation of our review is
that the majority of the cases included did not evalu-
ate the role of global spinal alignment and spino-pel-
vic relationships in their surgical planning. Further
studies about transdiscal screw fixation should eval-
uate the spino-pelvic relationships in the outcome of
high-grade spondylolisthesis management.

CONCLUSIONS

Our review concludes, with limited evidence
that PTD fixation is a safe and effective technique
for treating HGLS patients. It is technically less de-
manding that a circumferential fusion, even though
proper screw insertion is more demanding than con-
ventional pedicle screw fixation. The superiority of
this technique over others for the treatment of HGLS
still needs to be proven.
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OBJETIVOS: O tratamento cirdirgico das listeses de alto grau da coluna lombar (LAGCL) é complexo, objetivando alcangar uma fuséo
sélida capaz de suportar o estresse biomecdnico da jungdo lombo-sacra, bem como descompressdo do tecido neural. Realizamos
revisdo sistemdtica da literatura para avaliar a sequranga e a eficdcia da fixacdo transdiscal (FTD) L5STem LAGCL e suas variagoes.

METODOS: Realizamos revisdo sistemdtica conforme metodologia Prisma na base de dados PubMed dos estudos que utilizaram FTD
no tratamento das LAGCL e suas variagées. Dados clinicos e radioldgicos foram extraidos dos trabalhos e discutidos. A qualidade dos
estudos foi avaliada sequndo o Oxford Centre for Evidence-Based Medicine Levels of Evidence.

RESULTADOS: Sete estudos foram incluidos e analisados, todos com nivel |V de evidéncia. Dois estudos tinham séries de casos maiores,
comparando diferentes técnicas cirdrgicas: um concluiu que a FTD foi associada a melhor prognéstico clinico quando comparada d
fixagdo pedicular tradicional, e o outro sugeriu que os resultados clinicos e radiolégicos com a FTD foram semelhantes a fusdo inter-
somdtica, porém com menor demanda técnica na FTD. Os demais cinco estudos eram pequenas séries ou relatos de casos. Todos
reportaram o uso da FTD com sucesso, com e sem variagées da técnica.

CONCLUSAO: Concluimos que, embora com evidéncias limitadas, a FTD é sequra e efetiva no tratamento das LAGCL. E tecnicamente
mais simples do que a fusdo circunferencial (intersomdtica), porém com maior complexidade que a fixacdo pedicular convencional.

PALAVRAS-CHAVE: Espondilolistese. Espondildlise. Vértebras lombares/cirurgia. Revisdo
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