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Aspects of gynaecological care for individuals
with a transmasculine identity

Katarzyna Zborowska®, Violetta Skrzypulec-Plinta

Department of Reproductive Health and Sexology, Department of Women’s Health, Faculty of Health Sciences,
Medical University of Silesia in Katowice, Poland

In recent decades, there has been a notable increase in
professional acceptance of transgender individuals and their
hormonal and surgical treatments. In the latest scientific
reports, researchers are placing significant emphasis on
the terminology used to describe this concept, as it under-
goes continual redefinition. Earlier works may refer to this
topic under the heading“transsexualism,”which is gradually
giving way to more inclusive and less pathologizing termi-
nology such as “transsexuality” and “transgenderism.” The
eleventh revision of International Classification of Diseases
(ICD-11) also has a non-pathologizing tone compared to the
classification system for the diagnosis of mental disorders
(DSM). In the ICD-11, transsexuality is defined as gender
non-conformity. It has been relocated from the section of
the classification related to mental disorders to a distinct
category focusing on sexual health conditions. Gender non-
conformity is defined as a persistent, marked incongruence
between an individual’s experienced gender and assigned
gender. Currently, medicine has not developed uniform
standards of treatment for potentially transsexual people.
Detailed principles of diagnosis, treatment and therapy of
patients suffering from persistent gender identity disorder
differ in individual countries. The World Professional Associa-
tion for Transgender Health (WPATH) has made an attempt
to establish standards of conduct for individuals affected
by permanent gender identity disorder and in September
2022 issued the eighth edition of the Standards of Care for
the Health of Transsexual, Transgender, and Gender Non-
conforming People (SOC) [1, 2].

The existing literature on this subject highlights the
underrepresentation and marginalization of discussions
concerning the reproductive health of transgender indi-
viduals. Hormone therapy restricts reproductive choices,
underscoring the importance of patients making informed
decisions regarding fertility before commencing hormonal
and surgical treatments. The attending physician should

Corresponding author:
Katarzyna Zborowska

discuss with the patient the importance and options for
preserving their fertility prior to initiating treatment. These
discussions should take place, even if patients are not cur-
rently prioritizing these concerns, which may be particu-
larly relevant for younger individuals. Modern reproductive
medicine allows for the preservation of fertility in people
who, as a result of the disease or its treatment, may expect
a significant reduction in fertility or even infertility — the
patient should be informed that these techniques are not
available everywhere and may be very expensive. Hormonal
medications taken as part of gender reassignment therapy
are not recommended or approved as contraceptives. Ob-
stetrician-gynaecologists should ensure that transgender
patients under their care are informed that testosterone
treatments are not a suitable means of contraception for pre-
venting pregnancy. Additionally, they should offer tailored
contraception guidance to transgender patients engaging
in sexual activity that may lead to pregnancy, irrespective of
their testosterone use or pregnancy intentions. The use
of testosterone preparations does not preclude the safe use of
any hormonal or non-hormonal contraception, emergency
contraception, or abortifacient drugs [2, 3].

In Poland, recent research indicates that every transgen-
der patient consulting a specialist undergoes an individ-
ual interdisciplinary evaluation for gender identity con-
cerns. This evaluation plays a key role in determining the
duration of the diagnostic process and addressing subse-
quent steps related to this process.

In the research report titled “Transgenderism and
Healthcare in Poland,” published by the Trans-Fuzja Foun-
dation, it is noted that there continues to be a scarcity of
healthcare professionals with expertise in the field of gen-
der identity in Poland. The diagnostic process itself is dif-
ficult and requires extensive knowledge and experience
from specialists. The report highlights that the subject of
transgenderism in master’s programs within psychology and
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medicine is occasionally minimized, with its inclusion lim-
ited to optional courses. Transgender people benefit from
medical and psychological support throughout their lives,
it does not end with the diagnostic process. These people
usually take hormonal drugs for the rest of their lives, which
can cause many side effects. Therefore, transsexual people
turn to public and private institutions for help and have dif-
ficulties accessing services due to the lack of knowledge of
specialists who not only refuse to help, but also are unable
to indicate another person who can provide a given service.
This document draws attention to the lack of educational
materials for doctors and psychologists, which results in
systemic discrimination — transsexual people are look-
ing for solutions to their problems in the field of injection
supply on their own, as well as foreign centres that provide
such individuals with comprehensive care, which, of course,
involves huge financial outlay [2-6].

Cancer prevention is a crucial component of gynaeco-
logical care for transgender individuals, with special focus
on transgender men who possess a uterus and cervix. Like
cisgender women, these individuals should undergo cervi-
cal cancer screenings. When performing a cytological testin
transsexual men, the patient should be informed that due
to the testosterone preparation he is taking, there may be
arisk of screening failure and the need for a follow-up test.In
general, as in cisgender women, if the Pap test fails, it should
be repeated within the next 2-4 months. In the case of trans-
sexual men who require repeated cytological examination,
as in the case of postmenopausal women, initial treatment
with an oestrogen preparation administered vaginally for
a period of five days should be performed - which may
reduce the percentage of unsatisfactory test results in the
presence of atrophic changes [1-7].

In summary, providing care for transgender patients is
a highly significant and pertinent topic for medical profes-
sionals. It should not only be considered that a transgender
person may be heterosexual, homosexual or bisexual, but
also attention should be paid to specific health problems
related to the process of gender change. Any medical exami-
nation must be performed in accordance with the patient’s
sexual organs, not the presumed gender. An example of ne-
glectin the field of proper medical care is the small number
of trans men covered by breast cancer prevention and trans
women examined for prostate cancer. The process of surgi-
cal gender reassignment is associated with specific health

issues of a given group of patients. Acommon complication
in trans men after phalloplasty surgery is problems with
micturition. In trans women, strictures and fistulas of the
urogenital system are most often observed after transition.
In addition to surgical intervention, a transsexual patient
should be under constant care of an endocrinologist. In
case of increased exogenous supply of oestrogens, the risk
of thrombosis, hypertension and diabetes increases. Dur-
ing testosterone therapy, attention should be paid to the
increased risk of stroke or myocardial infarction and severe
liver damage. Therefore, an interdisciplinary approach to
a transgender patient is necessary, ensuring his physical
and mental well-being [7, 8].
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Comparison of the efficacy of pharmacological
and nonpharmacological treatments in women
with primary dysmenorrhea:
randomized controlled parallel-group study

Gizem Boztas Elverisli'®, Nurcan Armagan2®, Esra Atilgan3

'Department of Physiotherapy and Rehabilitation, Health Sciences Institute, Istanbul Medipol University, Istanbul, Tiirkiye
2 Midwifery Department, Faculty of Health Sciences, Istanbul Medipol University, Istanbul, Tiirkiye
3Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Istanbul Medipol University, Istanbul, Tiirkiye

ABSTRACT

Objectives: To compare the effectiveness of pharmacological (PT) and nonpharmacological treatments (NPT) in women
with primary dysmenorrhea (PD) and determine the most effective treatment method.

Material and methods: We enrolled 85 PD participants with PD who were randomly classified into five groups: pharma-
cological groups; naproxen sodium (NS) and micronized purified flavanoid fraction (MPFF), nonpharmacological groups;
motor imagery focused pelvic floor exercise (MOPEXE) and acupressure, and no treatment group; control. Initial assess-
ment was conducted in all groups on the first day of the menstrual cycle. After the end of the third menstrual cycle, the
specialist physiotherapist and the obstetrician conducted a final evaluation. Intensity and nature of pain were evaluated
with the Short-Form McGill Pain Questionnaire (SF-MPQ), and menstrual attitudes and behaviors were evaluated using
the Menstruation Attitude Questionnaire (MAQ).

Results: In the total pain dimension scores, which are the sum of the affective dimension of pain and sensory dimension
scores, the pre—post treatment difference was the highest in the mean of the total pain dimension. The highest was for
MOPEXE (15.12 + 4.44), followed by MPFF (7.53 + 6.8); acupressure (7.47 + 5.28) and NS (4.47 + 4.91) showed more sig-
nificant change than the control group (p = 0.001). The mean difference in visual analog scale (VAS) scores was highest
in MOPEXE (4.53 £ 1.5), followed by acupressure (2.35 + 1.66); MPFF (1.88 + 1.73) and NS (1.65 + 1.84) scores were more
significant than the control group (p = 0.001). Regarding total pain intensity, the highest was MOPEXE (2.59 + 0.94), fol-
lowed by MPFF (1.18 + 0.88); acupressure (1.06 + 0.83) and NS (0.82 + 1.01) scores were more significant compared to the
control group (p = 0.001). There was no significant change in the pre-post difference values in the MAQ subparameters:
menstruation as deliberate event, menstruating as bothersome event, menstruation as natural event, anticipation and
prediction of the onset of menstruation, and denial of any effects of menstruation; menstruation as a natural event
resulted in insignificant changes in parameters (p = 0.579, p = 0.074, p = 0.892, p = 0.056, p = 0. 377).

Conclusions: PT and NPT methods in the study were effective in coping with PD-associated pain. MPFF was more effec-
tive than the NS group in terms of relieving pain. In terms of pain, MOPEXE and acupressure groups were as effective as
PT. The most effective of these treatment methods was the MOPEXE group created by the researcher.

Keywords: acupressure; drug therapy; dysmenorrhea; exercise

Ginekologia Polska 2023; 94, 9: 687-697

INTRODUCTION
Dysmenorrhea is a menstrual disorder that occurs in
women of reproductive age. Dysmenorrhea symptoms
can be seen in many ways such as pain in the lower abdo-
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men and back during menstruation, nausea, vomiting, and
headache [1].The two types of dysmenorrhea are as follows:
primary dysmenorrhea (PD) and secondary dysmenorrhea.
The type of dysmenorrhea is diagnosed by evaluating the
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medical history and ultrasonography. Dysmenorrhea with-
out an underlying organic problem is called PD. Primary
dysmenorrhea etiology includes vasospasm in the myome-
trium along with an increase in prostaglandin production in
the endometrium during the menstrual cycle and uterine
hypercontraction with ischemia. Secondary dysmenorrhea
is a type of dysmenorrhea that occurs in pathological con-
ditions with anatomical and physiological differences [2].

The incidence of dysmenorrhea in different societies
ranges from 16% to 90% [1]. Examination of the treatment
options for dysmenorrhea in the literature revealed that
nonsteroidal anti-inflammatory drugs (NSAID), one of the
pharmacological approaches, was the most commonly used
treatment option [3]. There are many different drugs used to
treat PD. One of these drugs is micronized purified flavonoid
fraction (MPFF) [4], which has rarely been used in treating
dysmenorrheain the literature. Therefore, we compared the
effectiveness of naproxen sodium (NS) and MPFF treatment
in the present study.

Nonpharmacological PD treatments have been increas-
ingly preferred in recent years because nonpharmacological
treatments do not have side effects or which are very rare.In
the literature, several nonpharmacological treatments cur-
rently exist for PD [5]. These nonpharmacological treatments
can be summarized as lifestyle changes (reducing alcohol,
smoking, and caffeine consumption; regular sleep; reducing
daily salt and animal fat consumption; avoiding very hot and
very cold foods and drinks; increasing plant-based nutrition,
and so on) [6], vitamin-mineral supplements (zinc, vitamins
E and B1, and so on) [7], herbal products (ginger, rose tea,
fennel, valerian, honey, and so on) [7], and acupressure
and acupuncture, which are traditional, complementary,
and physiotherapy treatments (massage, electrotherapy,
exercise, kinesio taping, and manipulation techniques) [8].

In systematic reviews, acupressure is one of the non-
pharmacological treatments. Moreover, studies showing
that acupressure therapy is as effective as pharmacologi-
cal treatments in reducing dysmenorrhea symptoms were
noted [9, 10].

Another NPT is exercise. Studies investigating the effects
of exercise have shown that regular exercise can reduce
pain and other symptoms and improve quality of life [11].
Several exercise types, including yoga, jogging, aerobic
exercises, pilates, isometric exercises, stretching exercises,
dance, breathing exercises, relaxation exercises and kegel
exercises, have been used to treat PD [8].

In line with this information, there are many PT and NPT
modalities applied to individuals with PD.

Objectives
This study aimed to identify the most effective treatment
by comparing the efficacy of pharmacological approaches

with exercise approaches and acupressure treatment, which
is one of the traditional complementary therapies.

MATERIAL AND METHODS

This study was conducted on women with dysmenor-
rhea who applied to an obstetrician in Istanbul Medipol
University Midwifery Practice Laboratory between February
2020 and January 2021. The study was approved by the
Istanbul Medipol University Non-Invasive Clinical Research
Ethics Committee with the decision number 10840098-
604.01.01.-E.66761 dated December 25, 2019. The study
was conducted as a randomized controlled parallel-group
study, following the principles of human experimentation
setin the Declaration of Helsinki and obtaining the approval
of the ethics committee. The participants provided an in-
formed consent form.The clinical trial number for this study
is NCT0468785.

We recruited 120 participants to be considered for in-
clusion by a specialist physician. The study was completed
with 85 participants. Figure 1 depicts the flow of participants
through the study.

The inclusion criteria of this study were being between
18 and 30 years old, having an active menstrual cycle, and
having a positive PD diagnosis using ultrasonographic eval-
uation by an obstetrician. In this study, the participants were
evaluated by an obstetrician using pelvic ultrasonography.
In the supine position with full bladder, participants with
dysmenorrhea were assessed using pelvic ultrasonography.
Obstetrician examination was performed as described in
the literature [12].

Study exclusion criteria were hormonal therapy (e.g., pa-
tients using progesterone for premenstrual syndrome or do-
pamine for galactorrhea), psychiatric treatment, intrauterine
contraception, use of birth control pills, diagnosed secondary
dysmenorrhea, neurological disorders, gastric ulcer, history of
gastrointestinal bleeding, history of drug allergy, presence
of asthma, presence of disease-causing bleeding disorders,
and presence of vascular disease. Moreover, patients with
kidney and liver disease were excluded from the study.

Additionally, during the treatment period, participants
who received any pharmacological or nonpharmacological
treatment other than the treatment type determined in
all groups and who were prescribed regular MPFF and NS
treatment for any disease other than the menstrual period
were excluded from the study.

Participants were randomly divided into five groups
(NS, MPFF, acupressure, MOPEXE [created for the first time
by the researcher], and the control).

Participants who met the inclusion criteria for randomi-
zation were given enrollment numbers by the physician.The
enrollment numbers were randomly selected and grouped
by the researchers and groups were recorded.
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Figure 1. Consort flowchart. MOPEXE — motor imagery focused pelvic floor exercise group; MPFF — micronized purified flavanoid fraction group

Following the physician’s examination, an initial as-
sessment was conducted in all groups on the first day of
the menstrual cycle. The specialist physiotherapist and the
obstetrician conducted the final evaluation after the end of
the third menstrual cycle.

Treatment groups
Naproxen sodium group

Naproxen sodium is a pharmacological agent of the
NSAID class that has analgesic, antipyretic, and anti-
-inflammatory effects. It is widely used in dysmenorrhea
[13]. Naproxen sodium reduces symptoms of dysmenorrhea
by inhibiting cyclooxygenase (COX-1 and COX-2) enzymes
and preventing prostaglandin formation [3]. Participants
began NS therapy in the first menstrual cycle following
the assessment. NS treatment was administered as 550 mg
tablets twice a day at most. The treatment was applied only
in the menstrual cycle during the 12-week period.

Micronized purified flavanoid fraction group
Micronized purified flavanoid fraction group is a U.S.
Food and Drug Administration approved medication used
in our country. Micronized purified flavanoid fraction group
contains 90% diosmin and 10% hesperidin. Micronized puri-
fied flavanoid fraction group acts on the venous system and
reduces venous distension and stasis [14]. Micronized puri-

fied flavanoid fraction group treatment in dysmenorrhea
suppresses prostaglandins E2, F2a, thromboxane A2, and
prostacyclin; reduces capillary hyperfragility, and increases
lymphatic drainage [15]. In the present study, MPFF was
used as 90% diosmin and 10% hesperidin in women with
PD. Participants began MPFF therapy in the first menstrual
cycle following assessment. MPFF treatment was adminis-
tered in the form of 500 mg tablets twice a day at most. The
treatment was applied only in the menstrual cycle during
the 12-week period.

Motor imagery focused pelvic floor exercise group

Motor imagery focused pelvic floor exercise group is
an exercise model created by the researcher for the first time,
combining Pilates-based exercises with the motorimagery
technique accepted in the literature.

The steps to be followed for 60 minutes in the MOPEXE
include the following: meditation therapy for five minutes,
accelerated progressive relaxation exercises (Bern-
stein—Borkovec) for 10 min, breathing exercises (diaphrag-
matic & pursed lip) for five minutes, MOPEXEs for 35 minutes
(pelvic stretching, core, and pelvic floor exercises), and
meditation therapy for five minutes. Motor imagery focused
pelvic floor exercise group consists of Pilates-based exer-
cises. Motorimagery focused pelvic floor exercise group was
applied to the participants for 60 minutes twice a week for
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12 weeks. The first three sessions were held face-to-face so
that the participants could learn the exercises. Subsequent
sessions were continued as telerehabilitation. Owing to the
COVID-19 pandemic, the participants were followed up with
the telerehabilitation method. Telerehabilitation was per-
formed in groups and online via computer or smartphone.

As motor imagery, the participants were instructed to
imagine that they had a ping pong ball in their vagina, and
they were asked to squeeze their pelvic floor muscles to
keep thisimaginary ball in their vagina for 10 seconds. Later,
they were asked to relax their pelvic floor muscles for 6 sec-
onds. The intensity of the exercises was increased every
2 weeks and the exercise was performed for both type
1-2 muscle fibers. Motor imagery focused pelvic floor exer-
cise group exercises were uploaded to www.mopexe.com,
thereby allowing participants to continue the exercises after
the treatment. Photos of exercises performed in the MOPEXE
group (pelvic stretching, core, and pelvic floor exercises) are
available at www.mopexe.com.

Acupressure group

Acupressure therapy, which is a noninvasive method
applied in Chinese medicine, is a technique performed by
applying pressure to the acupoints of the meridians in our
body, causing mild pain [16].

In the literature review, CV-6 and CV-4 were acupressure
points and LI-4 and SP-6 were bilateral administration [17,18].
Acupressure was applied to these points for 10 min, twice
a day, 10 times (60 s), with 5 s pressure applied to these
points and 1 s rest. Acupressure application was taught
to the participants by an expert physiotherapist who was
trained in acupressure.

Acupressure points were determined by an expert physi-
otherapist who was trained on this subject. The participants
were taught how to apply acupressure on the acupres-
sure points on their own. The first three sessions were held
face-to-face. Participants were asked to apply 10 minutes of
acupuncture to the determined acupuncture points twice
a day, in the morning and evening, for 12 weeks. Reminder
notifications for acupressure applications were sent by
text message during the day. Participants’ feedback was
recorded. Therefore, the participants were encouraged to
do the exercises regularly.

Control group

In this study, the women included in the control
group were asked to stay away from all treatments for
12 weeks. They were informed via daily text messages to
refrain from taking any treatment. Feedback was record-
ed. As a result of this feedback, participants who received
pharmacological and nonpharmacological treatment were
excluded from the study. After the study ended, the partici-

pants were presented with treatment options. Treatment
was initiated in selected groups.

Outcome measures
In the present study, changes in dysmenorrhea symp-
toms between groups and before and after treatment were
evaluated using the Short-Form McGill Pain Questionnaire
(SF-MPQ) and Menstruation Attitude Questionnaire (MAQ).
The demographic characteristics of the participants were
recorded.

SF-MPQ

The quality and severity of the pain felt by the partici-
pants during menstruation were evaluated with the SF-MAQ.
Yakut et al.[19] conducted the Turkish validity and reliability
study. It evaluates the sensory dimension of pain and the af-
fective dimension of pain. Affective and sensory dimension
scores of pain are measured using a Likert-type scale (0 — no
pain, 3 — severe pain). Pain severity was assessed using the
visual analog scale (VAS) in the Mcgill Pain Questionnaire. The
total pain dimension subparameter is the sum of the sensory
dimension and the affective dimension of the pain. Total
pain intensity is measured with a 6-point Likert-type scale
(0 — no pain, 5 — unbearable pain). A high score indicates
a high level of pain [19].

Menstruation Attitude Questionnaire

Menstruation Attitude Questionnaire is applied to deter-
mine the attitudes and behaviors of the participants during
menstruation. Furthermore, Kulakag et al. [20] conducted the
Turkish validity and reliability study. Evaluated subdimen-
sions include menstruation as a deliberate event, menstruat-
ing as a bothersome event, menstruation as a natural event,
anticipation and prediction of the onset of menstruation, and
denial of any effects of menstruation. The scale is evaluated
using a 5-point Likert-type.” A high mean score indicates
a“positive” attitude toward menstruation [20].

Statistical analysis

Data analysis was performed using SPSS (IBM SPSS,
Chicago, IL, USA) 22.0 package program. Shapiro-Wilk test
was used as a normality test. Between groups comparisons
were made using the one-way ANOVA, Brown-Forsythe, or
Kruskal-Wallis tests following the normality test results.

Tukey and Tamhane tests were used as post hoc tests. Pre
and posttreatment comparisons were made with Paired
Samples t-test and Wilcoxon signed rank test. The Chi-square
test was used in the analysis of categorical variables. Statis-
tical significance was indicated by p < 0.05 in all analyses.

The sample size was calculated as 85 individuals in
G*Power 3.1.9.4 program for five groups and two time
points, with 80% power, 5% type | error, and a minimum
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Table 1. Demographic characteristics of the participants (n = 85)

NS MPFF Mo Ac C Total
Variables mean mean mean mean mean mean p value
+SD/n (%) +SD/n (%) +SD/n (%) +SD/n (%) +SD/n (%) +SD/n (%)
Age [years] 2047+1.12  1982+1.13 19.76+1.14 20.17+095 2091+1.87 2023+139 0.061*
BMI [kg/m?] 2215+£3.68 2158+£280 2191+£297 2223+375 21.61+337 22.09+331 0.641*
10-14 years 17 (100) 15 (88.2) 15 (88.2) 13 (76.5) 14 (82.4) 74 (87.1)
ggeigfche 15-18 years 0(0.0) 2(118) 1(59) 4(235) 3(17.6) 10(11.8)
18 years over 0(0.0) 0(00) 1(5.9) 0(0.0) 0(0.0) 1(1.1) 0.295
1-3 days 0(0.0) 1(5.9) 0(0.0) 1(5.9) 1(5.9) 3(3.5)
Menstrual 4-5 days 5(29.4) 4(235) 6(35.3) 6(35.3) 4(235) 25 (29.4)
period 6-7 days 9(52.9) 9(52.9) 9(52.9) 6(35.3) 8(47.1) 41 (48.2)
8-10 days 3(17.6) 3(17.6) 2(11.8) 4(23.5) 4(23.5) 16 (18.8) 0.973
<10 days 1(5.9) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(1.2)
10-15 days 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(5.9) 1(1.2)
16-20 days 0(0.0) 0(0.0) 0(0.0) 1(5.9) 2(11.8) 3(3.5)
SIS UE] 20-25 days 3(17.6) 5(29.4) 1(59) 5(29.4) 2(11.8) 16(188) 0270
cycle length
26-30 days 10 (58.8) 10(58.8) 13(76.5) 9(52.9) 9(52.9) 51 (60.0)
30-40 days 3(17.6) 1(5.9) 0(0.0) 0(0.0) 2(11.8) 6(7.1)
Irregular 0(0.0) 1(5.9) 3(17.6) 2(11.8) 1(5.9) 7 (8.2)
No 6(35.3) 8(47.1) 3(17.6) 6(35.3) 3(17.6) 26 (30.6)
Family Yes, mother 4(23.5) 5(29.4) 6(35.3) 4(23.5) 4(23.5) 23(27.1)
history of Yes, sisters 2(11.8) 1(5.9) 3(17.6) 3(17.6) 4(23.5) 13(15.3) 0.782
dysmenorrhea e mother's relatives 1(5.9) 1(5.9) 1(5.9) 3(17.6) 1(59) 7(8.2)
Yes, father’s relatives 1(5.9) 1(5.9) 1(5.9) 0(0.0) 0(0.0) 3(3.5)

p*: One-Way ANOVA; p: Chi-square test. p < 0.05 was considered significant; Ac — acupressure group; BMI — body mass index; C — control group; MO — motor imagery
focused pelvic floor exercise group (MOPEXE) group; MPFF — micronized purified flavanoid fraction group; n — number of participants; NS — naproxen sodium group;

SD — standard deviation

0.20-correlation between variables and 25% effect size. The
G* power analysis of the study was reached.

RESULTS

A total of 85 women with PD participated in this study.
Table 1 shows the demographic characteristics of the par-
ticipants. Furthermore, there is no significant difference in
demographic characteristics across the groups (p > 0.05),
as shown in Table 1.

The nondrug coping methods of the participants with
dysmenorrhea symptoms are shown in Table 2. There was
no significant difference between the groups with nondrug
coping methods with dysmenorrhea symptoms 3 months
before (p =0.421).

When the SF-MPQ scores of the treatment groups were
compared before the treatment, there were no significant
intergroup differences, except for the total pain intensity
(p > 0.05). Table 3 lists the pre and posttreatment values
of SF-MPQ scores and the differences between the groups.

The difference between the groups in total pain intensity
before treatment was between NS and Acupressure groups

(p < 0.05). Significant changes were observed between the
groups and after treatment in all subdimensions including
sensory dimension, affective dimension, total pain dimen-
sion, VAS, and total pain intensity (p < 0.001). The greatest
change within a specific group was observed in the MOPEXE
group. Relative changes in SF-MPQ are shown in Figure 2.

Table 4 shows the pre and posttreatment values of MAQ
scores and the differences between the groups. In the pre-
treatment evaluation of the MAQ, a significant difference
was observed between the groups before treatment in the
subparameters of “Menstruation as a deliberating event,’
“Menstruation as a natural event,”and “Denial of any effects
of menstruation” (p < 0.05). This difference was between the
control group and the other groups. There was no significant
difference between the groups after the treatment (p > 0.05).
Figure 3 depicts the changes in MAQ pre and posttreatment
and relative changes between groups.

DISCUSSION
There are different treatments for PD [9]. However, the
number of studies examining the superiority of the treatments
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Table 2. Nondrug coping methods with dysmenorrhea symptoms 3 months ago (n = 85)

Nondrug coping methods

3 NS MPFF
with dysmenorrhea symptoms n (%) n (%)
3 months before
Exercise 0(0.0) 1(5.9)
Hot application 3(17.6) 4(23.5)
Acupressure 0(0.0) 0(0.0)
Lying prone and assuming
the fetal position 3(17.6) 169
Exercise, hot application,
herbal tea JE2) 2
Hot application, herbal tea,
lying in prone position, 10 (58.8) 8(47.1)
and assuming fetal position
Acupressure, herbal tea,
meditative approaches ) i)
All 0(0.0) 1(5.9)

) Ac C TOTAL |
n (%) n (%) n (%) n (%) pvalue
1(59) 0(0.0) 1(59) 3(3.5)

4(235) 1(59) 4(23.5) 16 (18.8)

0(0.0) 1(5.9) 1(5.9) 2(24)

1(5.9) 0(0.0) 1(5.9) 6(7.1)

3(17.6) 2(11.8) 5(29.4) 13(15.3) e

8(47.1) 9(52.9) 4(235) 39 (45.9)

0(0.0) 2(11.8) 0(0.0) 2(2.4)

0(0.0) 2(11.8) 1(59) 4(47)

p: Chi-square test; p < 0.05 was considered significant; Ac — acupressure group; C — control group; MO — motor imagery focused pelvic floor exercise group (MOPEXE)
group; MPFF — micronized purified flavanoid fraction group; n — number of participants; NS — naproxen sodium group

used in the treatment of dysmenorrhea is insufficient [5].
Therefore, the present study compared the effectiveness of
different treatments used in dysmenorrhea. In the present
study, while the change in SF-MPQ scores was significant in
all PT and NPT groups, no significant change was found
in the MAQ scores in which menstrual attitudes and behav-
iors were evaluated.

Primary dysmenorrhea is a gynecological problem that
commonly occurs between the ages of 17-24 years [1]. In
terms of body mass, PD is also seen in women with normal
body mass index [1]. The present study is consistent with
the literature.

In the literature, NSAIDs are the first treatment op-
tion in PD [3, 13]. Many studies investigating the effects
of NSAID showed improved symptoms of dysmenorrhea
[13]. In a study, the pain change of acetaminophen and
NS within 12 hours in PD was investigated. Pain changes
were evaluated using “Total Pain” Relief and Sum of Pain
Intensity Difference. As a result of the evaluations, NS was
found to be more effective than acetaminophen [21]. Ortiz
et al. [22], the effect of naproxen-paracetamol-pamabrom
versus pyrilamine-paracetamol-pamabrom treatment on
pain change was compared, and it was observed that both
treatments reduced PD symptoms according to VAS, but
had no superiority over each other. Similar to these stud-
ies, the intensity and nature of pain were evaluated with
the SF-MPQ in the present study. In this study, the change
in SF-MPQ scores was significant in all groups.

Another pharmacological agent used in our study was
MPFF. Mukherjee et al. [4], the efficacy of MPFF in women
with abnormal uterine bleeding was investigated during
three menstrual cycles. In the study, pain change was evalu-

ated using the VAS. MPFF treatment was shown to be effec-
tive in reducing pain for treating dysmenorrhea.

Similar to the present study, treatment continued for
three menstrual cycles. Pain change was evaluated with
SF-MPQ. Micronized purified flavanoid fraction group treat-
ment was found to be an effective pharmacological treat-
ment in reducing pain from dysmenorrhea symptoms. Al-
though MPFF treatment is effective on dysmenorrhea, it
is rarely used in the literature. More detailed evaluations
are needed in the future to disseminate the use of MPFF
treatment.

In recent years, many alternative treatment and exercise
approaches, which are preferred in the treatment of dys-
menorrhea owing to mild or nonexistent side effects, have
been discussed in the literature [9, 10]. In some studies, the
effects of alternative therapies and exercise approaches
were found to be similar to the effects of NSAID therapy
[23, 24].

Motahari-Tabari et al. [23], the effects of stretching exer-
cises and mefenamic acid treatment were compared. Pain
changes and intensity were evaluated using the VAS. The
study lasted two menstrual cycles. Based on the results of
this study, it was found that stretching exercises were as
effective as mefenamic acid in coping with pain.

In another study [24], the effects of ginger tablets and
mefenamic acid treatment on pain in dysmenorrhea were
compared. The study lasted two menstrual cycles. Pain
changes and pain intensity were evaluated using the VAS.The
effect of ginger is similar to ibuprofen and mefenamic acid as
determined on the basis of the results of the current study.

The assessments of the current study are similar to the
literature. Moreover, the treatment in the current study
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Table 3. Results of McGill-Melzack Pain Form (SF-MPQ) subparameters pre-treatment-post-treatment scores and intergroup differences

SF-MPQ Groups Pret;eia;r[r;ent
NS 19.59 +2.62
MPFF 19.94 +3.54
Sensory dimension of pain MOPEXE 18.24 +3.67
Acupressure 18.47 £2.92
Control 18.29 +£4.97
Pgroup 0517
NS 559+ 137
MPFF 576 +1.82
Affective dimension of pain MOPEXE 6.18 £2.51
Acupressure 547 +1.33
Control 6.59 +2.06
Pgroup 0410
NS 25.18+3.61
MPFF 25.71 £4.96
Total pain dimension MOPEXE 24414562
Acupressure 23.94 £3.21
Control 24.88 £6.79
Pgroup 0.868
NS 7.65%141
MPFF 747 £2.12
Visual Analog Scale (VAS) MOPEXE 747+1.23
Acupressure 7.06£1.09
Control 6.29+1.83
Pgroup 0.144*
NS 435+0.7
MPFF 3.71+£0.92
Total Pain Intensity MOPEXE 3.82+0.73
Acupressure 3.24+0.56
Control 3.82+0.81
Pgroup 0.002*

Posttreatment Difference
X+SD X +SD Prime
16.29 +£4.38 329+3.72 0.002
14.12+£5.18 5.82+5.21 <0.001
7.18 +£1.85 11.06 +2.59 <0.001
12.76 £3.72 5.71+431 <0.001
16.43 +£4.29 1.75£1.6 <0.001
<0.001 <0.001*
441+£1.84 1.18 £1.47 0.011**
4.06 +£2.01 1.71£1.72 0.001*
2.12+0.93 4.06+2.16 <0.001%**
3.71+£1.83 176 £1.2 0.001*
6.08 +£1.93 0.51+0.7 0.009*
<0.001 <0.001
20.71+£5.8 447 £491 0.002
18.18 £ 6.87 7.53+6.8 <0.001
9.29+2.11 15.12+44 <0.001
16.47 +£5.29 747 £528 <0.001
2251+5.84 225+1.72 <0.001
<0.001 <0.001*
6+2.03 1.65+1.84 0.002*
5.59+2.58 1.88+1.73 0.002**
294+1.2 453+15 <0.001*
471£1.79 235+ 1.66 0.007**
5715 0.59 +1.36 0.086**
<0.001 <0.001
3.53+1.07 0.82+1.01 0.006**
2534133 1.18+£0.88 0.007**
1.24+0.44 2.59+0.94 <0.001**
2.18+1.01 1.06 +0.83 0.002**
3.74+1.01 0.08 +£0.43 0.336**
<0.001* <0.001

Pgroup: Brown-Forsythe, *Kruskal-Wallis Test, p;...: Paired Sample T-Test, **Wilcoxon Signed Rank Test; Ac — acupressure group; C — control group; MOPEXE — motor imagery
focused pelvic floor exercise group; MPFF — micronized purified flavanoid fraction group; n — number of participants; NS — naproxen sodium group; SD — standard

deviation; X — mean

lasted three menstrual cycles. The study strength is that
the treatment duration was longer than in other studies.
When the studies on acupressure treatment, which is
one of the nonpharmacological approaches, are examined,
itis seen that different acupuncture points are investigated
in the literature. Yu et al. [17], it was noted that the most
commonly used acupuncture points in the treatment of
dysmenorrhea were SP-6, SP-8 CV-3, CV-4, CV-6, and BL-32.
Blodt et al. [25] also evaluated the effect of the self-acu-
pressure application on LR-3, LI-4, and SP-6 points on PD
symptoms using the Numeric Rating Scale. Self-acupressure

is effective in reducing pain from dysmenorrhea symp-
toms. The study was conducted over the phone during
six menstrual cycles and reported that the acupressure
effectiveness would be demonstrated with at least three
menstrual cycles.

In the current study, similar to the literature, self-acu-
pressure was applied to CV-6, CV-4, LI-4, and SP-6 points
during three menstrual cycles. Moreover, the pain was
evaluated with the MPQ in the current study. Furthermore,
acupressure points similar to the literature were used. In this
respect, the current study is similar to the literature.
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Figure 2. Relative percentage change of Short-Form McGill Pain Questionnaire (SF-MPQ) subparameters on pretreatment, posttreatment, and
between groups (n = 85); MOPEXE — motor imagery focused pelvic floor exercise group; MPFF — micronized purified flavanoid fraction group;

VAS — visual analog scale

There are many recent studies investigating the ef-
fects of exercise types on dysmenorrhea [11]. In parallel
with this information, the MOPEXE exercise model, which
includes many different exercise types, was created by the
researcher. In the MOPEXE, the exercises were performed
in line with the motor imagery technique. Guillot et al. [26]
and Fusco et al. [27] showed that the performance was
higher in the dynamic imagery group in which movement
and motor imagery techniques were performed simultane-
ously. Moawed et al. [28], on pelvic floor exercises, it was
observed that pelvic floor strength increased more in the
motor imagery group. Additionally, it was stated that mo-
tor imagery approaches added to conventional training
would increase the effectiveness of treatment. When the
literature is examined, for this purpose MOPEXE can be seen
as an approach for motor imagery exercises to make the
patient aware of the pelvic floor muscles and to understand
the pelvic floor movement.

Systematic reviews stated that acupressure and dif-
ferent exercise types are as effective as pharmacologi-
cal approaches in reducing PD symptoms [8, 29-31].
Armour et al. [31] showed that the exercise duration in PD
when applied for 45-60 min, thrice a week for 8-12 weeks,
reduced pain. Another review stated that effective exercises
for pain severity and duration in dysmenorrhea should be
performed for 8 weeks and should include stretching ex-
ercises [11].

In this study, in parallel with systematic reviews,
MOPEXE exercises, including different exercise types, were
performed for 12 weeks (twice a week for 60 min). Pain
changes were also evaluated with the SF-MPQ in parallel
with the reviews.

Although studies in which self-acupressure applications
reduce pain severity were noted when systematic reviews
examining the effect of acupressure treatment in PD are
examined, the effect could not be fully determined due to
low-quality studies in the literature. In systematic reviews,
pain assessment of acupressure therapy was evaluated
using the MPQ and VAS in parallel with the current study
[32,33].

In this study, in parallel with the literature, self-acupres-
sure therapy was as effective as pharmacological agents
in reducing dysmenorrhea symptoms when applied twice
a day for 12 weeks.

The limitation of this study is that it does not measure
pelvic floor muscle strength although MOPEXE focuses on
the pelvic floor and it has some participants because it was
conducted during the COVID-19 pandemic.

CONCLUSIONS

In this study comparing PT and NPT groups in women
with PD, it was observed that pain associated with dysmen-
orrhea decreased in all groups. There was no significant
change in menstrual attitude in all groups. MPFF treatment
was more effective in reducing pain than NS treatment. Acu-
pressure treatment was also as effective as the drug groups
in reducing pain. The change in pain scores was higher in
the treatment groups than in the control group. There was
no significant change in menstrual attitude scores between
the treatment groups and the control group. The greatest
change in nature and intensity of pain among all treatment
groups was in the MOPEXE group. There is a need for future
studies in which pharmacological and nonpharmacological
treatments are used together.
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Table 4. Results of Menstruation Attitude Questionnaire (MAQ) subparameters pre-treatment-post-treatment scores and intergroup differences

MAQ T Pret;iaggent Post;r::t[r,nent Difference
= = X+SD Ptime
NS 19354173 1976 +2.7 -041+281 0.554
MPFF 19.71+2.42 19.82 +2.01 -0.12+3.06 0.876
gﬂjzﬁg:;tt'fr" ’;‘ZSV ont MOPEXE 1947123 2029 +2.23 -0.82 £ 2.65 0219
Acupressure 19.47 £2.21 19.88+2.2 -0.41+3.26 0.610
Control 2165+1.73 218618 0.14+1.64 0.604
Pyroun 0.003 0.036 0579
NS 15714278 15124245 059+158 0.145
MPFF 15.18 +2.07 15.29 +2.08 -0.12+1.36 0.727
gﬂsgf;zigggea:vem MOPEXE 15+232 15.71£2.59 071+ 1.1 0.018
Acupressure 15124162 15.88 +2.57 -076+ 168 0.079
Control 1459 +2.72 15.1£3.16 043 +2.05 0310
Pyroun 0.736 0.866 0.074*
NS 11.94+156 1265 +2.15 -024+186 0.157
MPFF 13294239 13.12+1.87 -071+196 0.719%
Z'Iee?;"”am” asanatural MOPEXE 13184178 1341235 0.43£2.05 0.608
Acupressure 14.06 + 1,52 1435+ 1.87 0.18£17 0.569
Control 19.76 +2.25 2027 +2.04 -029+2.08 0.289
Pyoun <0001* <0001 0.892*
NS 274237 27.29+3.12 -029+1.83 0.477%
MPFF 2576241 2588+ 2.87 -0.124252 0.850*
ﬁ?&z?ﬁs‘: sf”r‘isr:ifr'::t‘l’gn MOPEXE 2671+2.23 25244299 147 £229 0.018*
Acupressure 2647+2 2641+191 0.06+1.39 0.768*
Control 27.82+357 27.36+4.08 -036+1.89 0.338*
Pyoun 0.354* 0.070* 0.056*
NS 194184 18.88 +1.93 0.12+257 0.800%
MPFF 19.53£1.59 18.76 +1.86 076 +2.11 0.171%
Eq‘j::‘t'rzgfif;f‘as 2l MOPEXE 19.76 +1.82 19.12£18 065+25 0.081%
Acupressure 20.12£1.05 20.24£1.03 -0.12+1.27 0.707*
Control 13£3.95 13.84+3.94 0,69 +1.62 0.039*
<0.001* <0001* 0377*

pgroup

Pyroup’ One-Way Analysis of Variance, *Kruskal-Wallis Test, p,; . .: Paired Samples T-Test, **Wilcoxon Signed Rank Test; Ac — acupressure group; C — control group; MO — MOPEXE
group; MPFF — micronized purified flavanoid fraction group; n — number of participants; NS — naproxen sodium group; SD — standard deviation; X — mean
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Modified segmental bowel resection technique
in deep infiltrating endometriosis. Is it a suitable
method to reduce the risk of bowel leakage after
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ABSTRACT

Objectives: To evaluate the novel modified laparoscopic technique of the bowel resection for deep infiltrating endome-
triosis (DIE) of the bowel versus the classical technique of bowel segmental resection in terms of anastomosis leakage.

Material and methods: Patients (n = 138) treated with segmental bowel resections due to DIE were included; 30 patients
had the classic, while 108 patients had the modified laparoscopic bowel segmental resection with indocyanine green
(ICG) vascular visualization and fibrin sealant use.

Results: The modified technique was used more often in complex operations (65.7% vs 46.6%). More anastomotic
leakages occurred in patients undergoing the classic technigue than the modified technique (10% vs 2.8%; p = 0.117).
No leakage in modified versus 12% in classic technique was observed in simple segmental bowel resections (p = 0.05);
2.5% of cases with leakage in modified versus 7.1% in classic technique were observed in bowel resections with hyster-
ectomy. In complex cases operated with the modified technique, the frequency of anastomotic leakage was 4.2%, which
were even less than leakage in simple cases in classic technique group (10%). Although the low location of the lesions
increases the risk of leakage, the modified technique was associated with a small percentage of leakages (25% vs 6.3%).
The laparotomy conversion rate was similar in both groups (3.4% for classic and 2.7% for modified).

Conclusions: In DIE, the modified technique of segmental bowel resection showed superiority over the classic technique in
terms of the risk of anastomotic leakage. This risk was lower regardless of the complexity of the surgery and lesion location.

Keywords: deep infiltrating endometriosis; laparoscopy; modified technique; anastomotic leakage
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INTRODUCTION

Endometriosis is a chronic inflammatory disease char-
acterized by the presence of endometrial tissue outside of
a normal location, e.g., in the ovaries, peritoneum, bowels,
bladder, and even lungs. Itis commonly diagnosed in wom-
en of reproductive age, but the time of diagnosis can vary
because symptoms and signs can be mistaken for other
diseases [1]. A patient with endometriosis can present many
symptoms, including dysmenorrhea, pain during ovulation,
dyspareunia, abnormal bleeding, chronic pelvic pain, dys-
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chezia, constipation, and infertility [2]. Bowel endometriosis
is the presence of endometriotic tissue infiltrating the intes-
tinal wall into different depths, but mostly to the muscular
layer. Endometriotic nodules can cause significant stenosis
of the intestinal lumen and obstruction [3]. They can be
present anywhere along the lower gastrointestinal tract, but
the main location is the distal colon-rectum and sigmoid.
Bowel endometriotic nodules can be treated using dif-
ferent surgical techniques such as shaving, discoid excision,
and segmental resection. The shaving method is used when

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
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the lesions are superficial and of a small diameter, mostly
limited to serosa. Discoid excision is used for a full-thick-
ness resection of small nodules of the intestinal wall. Many
authors recommend it for lesions up to 3 cm in diameter
and lower location such as the rectum and distal part of
the sigmoid colon, and an anterior part of the bowel wall.
However, it is not recommended for multifocal bowel
lesions. Segmental resection is the removal of the
bowel segment with subsequent anastomosis. It has been
the most common technique for treating intestinal endo-
metriosis. Itis performed for larger, obstructive nodules and
multiple endometriotic nodules (multifocal disease) [4], with
no limitation on the involvement in the bowel wall. One
of the most dangerous complications after this surgery is
anastomosis leakage, a major cause of postoperative mortal-
ity and morbidity. The prevalence of anastomosis leakage
varies from 1% to 19% depending on an anatomical site, as
well as other preoperative, intraoperative, and postopera-
tive factors [5]. Several surgical techniques and prevention
methods have been developed in the last few decades to
reduce the risk of anastomosis leakage.

Objectives
The goal of our study was to evaluate the laparoscopic
technique of bowel resection for deep infiltrating bowel
endometriosis. We compared our modified technique with
the classic bowel segmental resection technique, taking
into account the occurrence of leakage from anastomosis.

MATERIAL AND METHODS

In total, 138 patients who had segmental bowel resec-
tion were included in the study. Each patient was operated
on due to deep infiltrating bowel endometriosis between
June 2018 and November 2021. The qualification for sur-
gery was done based on the complex examination of the
patients. Patient’s history, physical examination, bimanual
gynecological examination, per rectum examination, pel-
vic expert magnetic resonance imaging for endometriosis,
and expert gynecological ultrasound were analyzed. The
patients were included in the study according to the speci-
fied inclusion and exclusion criteria. The primary inclusion
criterion was a diagnosis of deep infiltrating endometrio-
sis qualified to segmental bowel resection based on the
measurement of changes, localization or the number of
foci. Patients who had confirmed COVID-19 infection, endo-
metriotic nodules qualified for shaving procedures,
and absolute contraindications to surgery were excluded.

Patients
The patients were divided into two groups:
Group A (n =30) had the classic laparoscopic bowel re-
section withoutindocyanine green (ICG) control. This group

was further divided into group A1 (n = 16) treated with only
bowel resection and group A2 (n = 14) undergoing bowel
resection with hysterectomy.

Group B (n=108) had the modified laparoscopic bowel
segmental resection with ICG vascular visualization and fi-
brin sealant use. This group was also divided into group B1
(n=37) treated with bowel resection only, group B2 (n =39)
treated with bowel resection and hysterectomy, B3 (n = 6)
treated with bowel resection with urinary tract surgery,
B4 (n = 20) treated with bowel resection with a hysterec-
tomy and urinary tract surgery, and B5 (n = 6) undergoing
multiple bowel resections with hysterectomy. All resec-
tions in this group were done close to the wall of the bowel
with preserving the vascularity and nerves.

Surgical techniques
Classic laparoscopic technique
The classic laparoscopic technique of segmental bowel
resection for bowel endometriosis was described in 1990 by

Redwine and Sharpe [6].

Below we present the classical technique in detail done
by our team:

1. The procedure starts with lysis of adhesions and bilateral
dissection of the ureters, opening of pararectal spaces,
mobilization of the ureters, uterosacral ligament and
hypogastric nerve.

2. A bowel endometriotic nodule is detached from sur-
rounding structures (vagina, uterosacral ligament, ova-
ries, vagina, etc.).

3. Resection of the intestine is done by clipping and cutting
the vessel(s) that corresponded to the vascularity of the
bowel segment planned to remove.

4. Resection is performed with a part of adequate mes-
entery that belongs to the segment of the bowel. The
bowel is sectioned with a healthy intestinal margin of
1-2 cm using a linear laparoscopic stapling device, but
according to an avascularized segment of the bowel.

5. Later,an end-to-end anastomosis with acircular stapler or
side-to-side anastomosis with the use of linear stapler is
done if needed.

6. The anvil is inserted by minilaparotomy, Fishing tech-
nique, or by vagina [vaginal NOTES (Natural Orifice Trans-
luminal Endoscopic Surgery) technique] when removal of
the uterus is performed. The bowel segment is extracted
through a suprapubic minilaparotomy.

7. When two organs are operated at the same time, the
flap technique for the suture separation is performed.

Modified laparoscopic technique
The modified laparoscopic technique is changed in
some respects compared to the classic technique. The dif-
ferences are as follows:
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Table 1. Occurrence of anastomotic leakages per group

A1 A2 B1
Number of cases 16 14 37
Number of leakages 2 1 0
Percentage of leakages 12.5% 7.1% 0%
Total A1-A2; B1-B5 10% 2.8%

Total B2-B5

1. Bowel resection is performed tailored at the border of
the bowel wall with endometriotic nodule and with
a few millimeters of healthy margin.

2. Vascularity is checked by injecting ICG into the vein just
before bowel resection (first dose of ICG) and just after
anastomosis (second dose of ICG).

3. The bowel planned to be resected is extracted using
a surgisleeve technique or Fishing technique, which
is a preferred method that can reduce the need for mobi-
lization of the intestine compared to the vaginal NOTES
technique. It also gives an opportunity to check once
again all bowel segments planned to be resected if there
are any undetected endometriotic nodules located close
to the first one by palpation, which is not rare.

4. The anastomosis is later secured by sealing materials
such as fibrin sponge or fibrin glue and separated from
other organs (bladder or vagina) by an omental flap.

Statistical analysis

The number and percentage of anastomotic leakage
were presented and compared between the groups of
patients operated with the presented techniques. To de-
termine the statistical significance of differences between
groups, the chi-squared or Fisher’s exact test was used.
Statistical analyses were performed using R version 3.4.4
(R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Overall, anastomotic leakage occurred in 10% of pa-
tients operated with the classic technique (group A) and
2.8% of patients operated with the modified technique
(group B), which is 4 times less. Considering patients who
had isolated resection of an affected segment of the in-
testine, using the classic technique (group A1) led to the
development of anastomotic leakage in 12.5% of patients,
while no such complications were observed in 37 patients
operated with the modified technique (group B1). The dif-
ference was statistically significant (p = 0.05). Considering
patients who had bowel resections and the uterus removed
with the classical technique, the leakage rate was 7.1%
(group A2), while for the modified technique, it was only
2.5% (group B2).Taking into account all complex cases oper-

B2 B3 B4 B5
39 6 20 6

1 1 1 0
2.5% 16.6% 5% 0%
4.2%

ated with the modified technique in which, in addition to
an intestine resection, a reproductive organ, bladder, or ad-
ditional segments of the bowel were removed, or the uterus
was re-transplanted, the leakage rate was 4.2%. Detailed
data are presented in Table 1.

In both groups A and B, the same total number of leak-
ages (3 in each) were observed, but group B was three times
bigger. Most patients who underwent modified technique
resection had much more complex operations (65.7% in
group B vs 46.6% in group A). Only in group B, there were
surgeries on the 3 or 4 organs (24% of cases). The conver-
sion rate to laparotomy was similar in both groups (3.4% in
group A vs 2.7% in group B). Significantly more surgeries
were performed by a surgeon in group A than in group
B (83% vs 16.7%; p < 0.001). In the rest of the cases, 83.3%
were performed by a team of gynecological oncologists and
gynecologists. Protective stomas were used only in group
B due to the most comprehensive treatments employed in
this group, which were not performed in group A. Table 2
describes the characteristics of the groups by the complexity
of the procedures.

Analysis of various factors that influence the incidence
of leakage considered cooccurring intraoperative compli-
cations. More complications were associated with anasto-
motic leakages in group B (2 of 3 cases). Leakages were not
related to intraoperative complications in group A and even
more of them were seen in the group with only bowel seg-
mental resection (2/3) than in a group with bowel resection
and hysterectomy. All leakages in group A were related to
the quality of the anastomosis. Leakages without previous
intraoperative complications occurred in 33% of the cases
in group B (1/3). However, considering the entire number
of patients in group A, the percentage of leakage without
prior complications was 10% (3/30), while in group B, it was
only 0.9% (1/108) of all patients. Exclusion of intraopera-
tive complications was associated with a very significant
reduction in the risk of leakage. Similar numbers of low
anastomosis were performed in both groups A and B.The
final and total number of leakages in group B was 4 times
smaller than in group A. The characteristics of the groups
by the location of the anastomosis and complications are
presented in Table 3.
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Table 2. Characteristics of the groups by complexity of the procedure

Group A
Number of cases 30
Number of leakages 3(10%)
Complex cases (at least 2 organs) 14 (46.6%)
Complex cases (at least 3 organs) 0(0%)
Conversion to laparotomy 1(3.4%)
Procedures done with surgeon 25 (83.3%)
Protective stomas 0 (0%)

Group B p value
108

3(2.8%) 0.117
71 (65.7%) 0.057
26 (24.1%) 0.001
3(2.8%) 0.999
18 (16.7%) <0.001
4 (3.7%) B4 i B5 0.577

Table 3. Characteristics of the groups by localization of the anastomosis and complications

Group A

Number of cases 30
Number of leakages 3(10%)
Low localization of anastomosis < 60 mm 4(13.3%)

Leakage in this group 1/4 (25%)
Intraoperative complications prior to leakage 0
Leakage without any prior complications 3/3 (100%)
Leakage without prior complications in all groups 3(10%)

The intraoperative complications in group B were the
unnoticed microperforation above the anastomosis associ-
ated with the method of introducing an anvil into the intes-
tine - the fishing technique. We had to use the colonoscope
to regain the anvil that escaped us to the proximal part of
the bowel. The second complication was the leakage
of urine from the sutured and stented ureter after thermal
damage. Both bowel leakages occurred after the operation
due to the complications mentioned. In each of these cases,
the double leakage test performed intraoperatively with
blue, and water and gas did not reveal a lack of continuity
of the intestine.

DISCUSSION

The main goal of laparoscopic or laparotomic surgeries
in patients with deep infiltrating endometriosis is to remove
allendometrial lesions. We compared two laparoscopic ap-
proaches to evaluate their safety. Our study showed differ-
ences between the classic and modified techniques in favor
of the modified technique. The modified technique of bowel
resection based on the use of ICG, the tailored technique,
and the sealant materials considerably reduced the risk of
anastomotic leakage from 10%t0 2.8% (p =0.117).The com-
plexity of surgery increased the risk of anastomotic leakage;
however, based on our observations, the use of the modified
technique in such cases reduced this risk from 7.2% to 4.2%
(p=0.462).The low location of the lesions tends to increase

Group B p value
108 =
3(2.8%) 0.117
16 (14.8%) 0.999
1/16 (6.3%) -

2/3 (66.6%) =

1/3 (33.3%) =
1(0.9%) 0.032

therisk of leakage, but the use of the modified technique of
bowel resection reduced this risk from 25% to 6.3%.

Surgery for deep infiltrating endometriosis requires
a multidisciplinary approach and skilled teams to perform
it [7]; however, our study showed that the experienced team
of gynecological oncologists performs equally well as mul-
tidisciplinary teams. As shown in our study, the number of
bowel leakages in more complex surgeries performed only
by the team of gynecological oncologists was even lower
than by the team with the surgeon involved. However, the
comparison was not adjusted for the complexity of the sur-
gery that was the reason for using the modified technique
due to its superiority in such cases.

The number of conversions to laparotomy in the litera-
ture ranges from 3.2% to 7.8% [3, 4]. The conversion rate in
group A was 3.4% and 2.7% in group B. In total in groups
A and B (138 patients), conversions were carried out in four
cases (2.8%), demonstrating the experience of the team and
the possession of appropriate qualifications for laparoscopic
procedures. It should be noted that all cases of endometrio-
sis admitted to our hospital were qualified for laparoscopy
independently of the number of previous abdominal surgi-
cal procedures. This group was heterogeneous and included
cases with a history of 10 abdominal surgeries in the past, as
well as those without any surgery at all, although they were
in the minority. In our study, previous abdominal surgeries
were not considered the exclusion criterion for laparoscopy.
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The rate of anastomotic leakage in severe casesis around
1-6% [8], 1-19% [9], 1.8-19% [10]. In our group B treated
with the modified technique, in more complex surgeries
with two or more resected organs, the risk of anastomotic
leakage was 2.8% for the entire group. Excluding patients
with coexisting intraoperative complications, the leakage
rate was 0.9%. The difference is in favor of our modified
technique. We are convinced that one of the important
advantages of this method is the use of ICG, as determined
by Chan et al. as well [11]. In a systematic evaluation of
5,498 patients from 20 studies, including two randomized
controlled trials conducted to assess the use of I1CG fluo-
rescence imaging in patients undergoing colon surgery, it
was shown that ICG can considerably reduce the likelihood
of an anastomotic leak. The number of studies reporting
benefits of ICG in patients with endometriosis is lower, but
the results are consistent [12, 13]. The use of ICG plays as
crucial role as a tailored surgery in deep infiltrating bowel
endometriosis compared with the classic technique used
in traditional colon surgery. The tailored surgery in deep
infiltrating bowel endometriosis is strongly recommended
by most specialists experienced in surgery conducted in
endometriosis [14, 15].

Some centers recommend and perform protective sto-
ma for all low rectum resections [16, 171, while others re-
commend them for patients who have other intraoperative
risk factors for leakage [18]. In our group, protective stoma
was performed only in a few very complex cases and one
case of a very low resection that led to the rate of 2.9% in
the entire segmental bowel resection group (138 patients).
We observed only one leakage in the low rectum resection
group treated with the modified technique (1/16; 5.4%) and
one in the classical technique (1/4; 25%). For a more ad-
equate conclusion in this category, we would need a larger
group of low resections. However, in our observation, the
low resection of the rectum is an important risk factor for
leakage. Even in this group, it is worth using the modified
technique and deciding on a case-by-case basis whether
to do or not to do the protective stoma. From our point of
view, the crucial issues are to be prudent about hemostasis,
about the vascularity of the saved bowel and the tension
of the tissue, which many other authors have also pointed
out [19-21]. As we observed, the extent of excised tissues
(e.g., levator ani and other muscles, as well as other layers
of low pelvic muscles) increases the risk of the leakage, and
it should be a decision-making factor for the need for pro-
tective stoma [22]. In summary, what makes our modified
technique more unique and very suitable is not only tailored
surgery and detection of vascularity with the ICG but also
a coherent use of fibrin sealant, which was used before by
other surgeons [23, 24], but not in combination with all
otheragents, decreasing, in our opinion, the risk of leakage.

Our study is not without limitations. The study group is
relatively small, with an uneven distribution of cases among
the techniques studied. We observed alow number of com-
plications/leakages and a low number of patients who
were operated with the classical technique due to ethical
reasons. After obtaining preliminary results, we could not
qualify more patients for that less effective method.

CONCLUSIONS

In deep infiltrating endometriosis, the modified tech-
nique of segmental bowel resection showed superiority
over the classic technique of segmental bowel resection in
terms of the risk of anastomotic leakage. This risk was lower
regardless of the complexity of the surgery and the location
of lesions. Our study showed that the modified technique is
safer than the classic technique; however, further research
is needed on larger populations of patients, including pa-
tients at high risk of complications.
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ABSTRACT

Objectives: The aim of this study was to analyze the perinatal outcomes of asymptomatic/uncomplicated SARS-CoV-2 in-
fection during pregnancy and the relationship between gestational age at the time of infection and spontaneous preterm
birth (PTB).

Material and methods: This was a retrospective cohort study. The study population included pregnant women who were
19-45 years old and who had been admitted to a Research and Training Hospital for singleton birth delivery. Women who
had contracted SARS-CoV-2 during their pregnancy (n = 102) were compared to those who were not infected (n = 378)
for the development of spontaneous PTB and other perinatal outcomes. The factors associated with spontaneous PTB
were analyzed through univariate and multivariate methods.

Results: Spontaneous PTB developed in 22.5% of the pregnant women with a history of SARS-CoV-2 infection and in
5.3% without a history of the infection (p < 0.001). The multivariate model determined that compared to the non-infected
women, the OR of spontaneous PTB among those who had contracted the virus in the first, second, and the third trimesters
were 9.13 (p < 0.001), 1.85 (p =0.292) and 7.09 (p < 0.001), respectively. Pregnancy cholestasis (3.9% vs 0.5%; p = 0.020)
and placental abruption (3.9% vs 0.5%; p = 0.040) were significantly higher in cases with a history of SARS-CoV-2 infec-
tion compared to the non-infected women.

Conclusions: Asymptomatic or uncomplicated SARS-CoV-2 infection during pregnancy increases the risk of spontaneous
PTB.This riskis higher particularly among pregnant women who develop the infection in the first and the third trimesters.

Keywords: SARS-CoV-2; COVID-19 pandemic; pregnancy; preterm birth; perinatal outcome
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INTRODUCTION

The 2019 Coronavirus Disease (COVID-19) pandemic is
an ongoing major global health crisis in our time. To date,
close to 233 million cases infected with SARS-CoV-2 have
been confirmed, and 4.8 million deaths have been reported
[1]. A multicenter prospective study from Spain, one of the
countries most affected by the pandemic, reported that
SARS-CoV-2 screening of 16,308 pregnant women who were
admitted for delivery and had no suspected infection or

Corresponding author:
Pinar Kumru

symptoms showed a 2.07% positivity rate [2]. Indeed, the
current literature highlights the prevalence of asymptomatic
infections and recommends that all pregnant women be
routinely screened for SARS-CoV-2 infection during their
hospital stay [3].

According to the data of centers in London and New
York that routinely order SARS-CoV-2 testing for patients
admitted to the labor floor, 88% of infected women remain
asymptomatic [4]. It has been determined that SARS-CoV-2
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infection causes changes in systemicimmune response and
an increase in the pro-immune inflammatory response in
pregnancy, as well as in non-pregnant women. In addition,
histopathological examinations have shown that the virus
causes pathologic changes of the placenta [5]. The World
Association of Perinatal Medicine (WAPM) has reported
that COVID-19 infection may increase the risk of hypoxemia
in pregnant women, thereby increasing maternal morbid-
ity and mortality compared to the general population [6].
Recent studies have shown that pregnant women infected
with SARS-CoV-2 are more at risk of adverse perinatal out-
comes such as maternal death, need for maternal intensive
care, preterm birth (PTB), premature rupture of membranes
(PROM), venous thrombosis, and neonatal intensive care
need compared to the general population [7, 8].

However, most of the studies conducted so far have
reported maternal and neonatal outcomes of pregnant
women who had complicated SARS-CoV-2 infection during
pregnancy or were infected with SARS-CoV-2 peripartum.
The effect of COVID-19 on pregnancy outcomes in women
who had asymptomatic or uncomplicated SARS-CoV-2 in-
fection during pregnancy has not been adequately demon-
strated. In addition, the relationship between gestational
age at SARS-CoV-2 infection and pregnancy outcomes re-
mains unclear.

Objectives
The aim of this study is to analyze the perinatal out-
comes of asymptomatic/uncomplicated SARS-CoV-2 infec-
tion during pregnancy and the relationship between ges-
tational age at the time of infection and spontaneous PTB.

MATERIAL AND METHODS
Setting and study participants

Designed as a retrospective cohort study, this study
was carried out between March 2021 and June 2021 in
Zeynep Kamil Women and Children’s Diseases Training and
Research Hospital. The study population is women admit-
ted for delivery and followed up during the postpartum
period in clinic.

Pregnant women aged between 19-45 years, between
22 and 42 weeks of gestation, and who had a negative
SARS-CoV-2 polymerase chain reaction (PCR) test at ad-
mission to the delivery room were included in the study.
SARS-CoV-2 PCR test includes real-time PCR (qPCR)(RT-qP-
CR) that targets the RdRp gene fragment. All pregnant
women who presented to our hospital for delivery, regard-
less of the presence of symptoms, underwent screening
for SARS-CoV-2.The laboratory has been authorized by the
Republic of Turkiye Ministry of Health, General Directorate
of Public Health, Microbiology Reference Laboratory. For
PCR analysis, swab samples from the oropharynx and naso-

pharynx were used. Women who gave birth at < 22 weeks
of gestation, stillbirths and termination of pregnancy cases,
multiple pregnancies, and positive SARS-CoV-2 PCR test at
the time of admission were excluded from the study.

Sample size calculation

The sample size was calculated using OpenEpi (Version
3).The primary outcome was PTB rate, which was reported to
be approximately 23% in women with COVID-19 in a system-
atic review by Capobianco et al. [9]. In Turkiye, among the
general population without a history of COVID-19, the PTB
rate is approximately 10%. Considering the relatively limited
number of people with COVID-19, we thought that it was
appropriate to include a positive history of COVID-19 and
non-exposed group in a 1:3 ratio; therefore, we planned to
include atleast 79 postpartum women in the positive history
of SARS-CoV-2 group and at least 235 postpartum women
in the negative history of SARS-CoV-2 group for a 5% alpha
error and 80% powetr.

Definition of the variables

Outcome variable: In the study, the primary outcome
was spontaneous PTB, which was defined as spontaneous
(spontaneous rupture of membranes or spontaneous onset
of contractions and onset of labor) or iatrogenic [planned
cesarean section or induction of labor due to maternal (se-
vere preeclampsia, abruptio placentae) or fetal (FGR and
fetal distress) reasons] delivery before 37 weeks of gestation.
Exposure variable: The exposure group consisted of women
who were diagnosed with COVID-19 by PCR test at any time
during pregnancy. Some of the women were tested due
to symptoms, while others were tested because they had
been in contact with a COVID-19 patient. PCR results were
obtained from electronic patient records, and the time of
infection was recorded to determine the trimester of the
exposure. Clinical symptoms of the disease (fever, short-
ness of breath, air hunger, weakness, cough, headache,
inability to taste and smell), the need for hospitalization
due to COVID-19, and the need for medication or intensive
care were questioned.

The COVID-19 clinical disease spectrum of the par-
ticipants was determined according to the criteria of the
NIH and the Turkish Ministry of Health. According to this
spectrum, all cases were asymptomatic or met the criteria
for mild disease [10]. Two out of 104 women with a posi-
tive history of COVID-19 infection were excluded because
they did not meet the inclusion criteria, and 102 women
were included in the study. The non-exposure group con-
sisted of pregnant women who were not diagnosed with
COVID-19 by PCR test during their pregnancy. Considering
that there may be those without a positive PCR test even
though they had COVID-19, symptoms of upper and lower
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respiratory tract diseases during pregnancy were ques-
tioned, and those with possible suspected COVID-19 were
excluded from the study.

Cases without exposure were determined by the sys-
tematic sampling method.The 39, 6t, 9", and 12t women,
starting from the 3™ woman in the registry on the day of
admission to the postpartum service of the participant in-
cluded in the exposure group, constituted the non-exposure
group. Three hundred seventy-eight pregnant women were
included in the group without exposure. The participants’
sociodemographic characteristics, medical history, obstetric
history [spontaneous PTB, preeclampsia, gestational diabe-
tes mellitus (GDM), intrahepatic cholestasis of pregnancy],
and current obstetric characteristics (antenatal period, birth,
and neonatal period information) were evaluated. The defi-
nitions of perinatal outcomes (GDM, preeclampsia, small for
gestational age (SGA), low birth weight (LBW), and intrahe-
patic cholestasis of pregnancy) were determined according
to international criteria [11-15].

Data collection tools

Gestational age was calculated by using the first day
of the last menstrual period and was confirmed by first
trimester crown-rump length (CRL). Socio-demographic,
personal health, antenatal period, birth, and postnatal char-
acteristics of the participants and clinical characteristics
of COVID-19 were obtained from the electronic database
of our institution. Missing data were obtained by phone
interviews with patients.

Ethical approval
The study was approved by the local ethics committee
(decision number 65, dated 03/2021). All procedures in our
study were carried out per the 1964 Declaration of Helsinki
and subsequent amendments.

Data analysis

The conformity of the variables to the normal distribu-
tion was examined using visual (histogram and probability
graphs) and analytical methods (Kolmogorov-Smirnov).
Descriptive statistics are presented as median [interquar-
tile ranges (IQR)] for the numerical variables and as ratios
for the categorical variables. The median differences be-
tween groups were compared using the Mann-Whitney
U test. The Kruskal-Wallis test was used to compare the
quantitative data of three groups that did not show nor-
mal distribution. In the comparison of qualitative data,
Chi-Square test or Fisher’s Exact Chi-Square test was used
when test conditions could not be met. For multivariate
analyses, logistic regression backward stepwise method
was used. Variables with p < 0.1 and those found to be
associated in the literature were included in the multivari-

ate model. The strength of the relationship was defined by
the OR (95% confidence interval). p < 0.05 was evaluated
as statistically significant.

RESULTS

Between March and June 2021, a total of 1387 pregnant
women gave birth at Zeynep Kamil Women and Children’s
Diseases Training and Research Hospital. All patients were
screened for SARS-CoV-2 infection at the time of admission
to the maternity ward, and 15 (1.08%) women were excluded
due to SARS-CoV-2 PCR positivity. The study population is
shown in the flowchart (Fig. 1).

The demographic characteristics of the participants
are presented in Table 1. Univariate analysis evaluating the
relationship between perinatal and neonatal outcomes of
the participants with SARS-CoV-2 infection history are pre-
sented inTable 2. Spontaneous PTB was detected in 22.5% of
cases with a history of SARS-CoV-2 infection and 5.3%
of cases without a history of infection; the difference was
statistically significant (p < 0.001). In our study, iatrogenic
preterm birth rates were found to be statistically similar
in the group with and without a history of COVID-19 (p =
=0.058). In the group with a history of COVID-19, pregnant
women had iatrogenic preterm deliveries due to severe
preeclampsia (n = 4, 3.9%) and abruptio placentae (n = 4,
3.9%). Among the pregnant women without a history of
COVID-19, pregnant women had iatrogenic preterm deliver-
ies due severe preeclampsia (n = 34, 9%), abruptio placentae
(n= 3, 0.8%), and FGR and fetal distress (n = 20, 5.3%).

The relationship between the gestational week of
COVID-19 exposure and fetal anomaly was examined and no
statistically significant difference was found (p = 0.9). How-
ever, fetal CNS anomalies were detected in three (10.3%) out
of 29 women with a history of COVID-19 in the first trimester,
and all these patients were symptomatic (all of them had
fever, respiratory distress, headache, and malaise) (Tab. 3).
The median (IQR) gestational week at which the participants
were infected with SARS-CoV-2 was 22.0 weeks (13.0-29.0);
29 (28.4%) were infected in the first trimester, 41 (40.2%)
were infected in the second trimester, and 32 (31.4%) were
infected in the third trimester. When the groups were com-
pared according to the trimester of infection, no significant
differences were found in terms of maternal age, BMI, and
mode of delivery (p > 0.05). However, the gestational age
at birth of the pregnant women who were infected in the
first trimester was lower than in pregnant women who were
infected in the second and third trimesters (p = 0.005).
Birth weight was also found to be lower if the infection was
contracted in the first trimester compared to the second tri-
mester (p =0.018).The rates of spontaneous PTB were found
to be higher in pregnant women who were infected in the
first (34.5%) and third (28.1%) trimesters than in pregnant
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Women who gave birth during the study period (n: 1387)

A

Duriang hospitalization
—»  SARS-CoV-2 PCR (+)
(n: 15)

A

Study population (n: 1372)

!

!

Women with a history of
PCR+ SARS-CoV-2 Infection

Women with no history of
SARS-CoV-2 Infection

Women with a history of
PCR+ SARS-CoV-2 Infection

(n: 104) (n: 1268)
Exposure group: Nonexposure groupa:

Women with no history of
SARS-CoV-2 Infection
(n:396)

Multiple pregnancy (n: 7)
—»| Unavailable pregnancy outcome data (n: 5)
Possible infection suspected (n: 6)

y

(n: 104)
Multiple pregnancy (n: 1)
Unavailable pregnancy outcome data (n: 1)
A
Exposure study group:

Women with a history of
PCR+ SARS-CoV-2 Infection
(n:102)

Nonexposure study group:
Women with no history of
SARS-CoV-2 Infection
(n:378)

Figure 1. Flow chart of the study population; aCases without exposure were determined by the systematic sampling method; PCR — polymerase

chain reaction

women who were infected in the second trimester (9.8%)
(p =0.034).

All cases diagnosed with intrahepatic cholestasis of
pregnancy were women who had the infection in the third
trimester. Although not statistically significant, placental
abruption was detected in 10.3% of the cases infected
with SARS-CoV-2 in the first trimester (p = 0.086). Birth
weight of < 2500 g was more common among those who
had the infection during the first and third trimesters,
but this result was not statistically significant (p = 0.060).
Neonatal complications did not differ between groups
(p > 0.05) (Tab. 3).

Models were created using multivariate logistic regres-
sion (Backward LR) analysis to evaluate the independent
effects of variables associated with spontaneous PTB. The
model included maternal age groups, BMI, smoking, mode
of conception (spontaneous/in vitro fertilization), fetal sex,
and history of COVID-19 during pregnancy.

In multivariate logistic regression analysis, when the
status of not having COVID-19 infection during pregnancy
is taken as a reference, we calculated that the risk of spon-
taneous PTB was 9.13 times higher (95% Cl 3.68-22.66;
p <0.001) in those who were infected in the first trimester,
and 7.09 times higher (95% C12.85-17.62; p < 0.001) in those
infected in the third trimester. If the infection occurred in
the second trimester, the risk of spontaneous PTB birth was
1.85 times higher (95% Cl 0.59-5.79; p = 0.292); this result
was not statistically significant (Tab. 4).

DISCUSSION
It is known that various viral infections increase the
risk of fetal anomalies, fetal growth restriction (FGR), and
PTB by negatively affecting fetal health [16]. When the first
data on COVID-19 and pregnancy began to emerge, it was
reported that almost all PTB were iatrogenic, due to deterio-
rating maternal status of COVID-19 or because of obstetric
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Table 1. Socio-demographic and health characteristics of participants (n: 480)

a b
Expo;l:rfogzroup Nonexp::s;l;: group ool
Maternal Characteristics and Maternal Comorbidities
BMI [kg/m?], median (IQR) 31.2(27.3-34.1) 30.4(27.3-33.3) 0.352
n (%) n (%)
19-24 4(13.7) 67 (17.7)
Age Range [years] 25-34 66 (64.7) 220 (58.2) 0.462
35-45 22 (21.6) 91 (24.1)
Primary school 26 (25.2) 80(21.2)
I Secondary school 9(18.6) 101 (26.7) 0215
High school 30(29.4) 121(32.0)
University 27 (26.5) 76 (20.1)
Low 7(16.7) 56 (14.8)
Family income Medium 76 (74.5) 287 (75.9) 0.896
High 9(8.8) 35(9.3)
Employed 27 (26.5) 76 (20.1) 0.165
Social security 86 (84.3) 317(83.9) 0.912
Nulliparous 31(30.4) 110(29.1) 0.799
In vitro fertilization 5(4.9) 3(0.8) 0.013*
History of smoking® 22(21.6) 73(19.3) 0.612
Husband’s history of smoking 54 (52.9) 225 (59.5) 0.232
Chronic diseases 30 (29.4) 108 (29.1) 0.953

a\Women with a history of PCR + SARS-CoV-2 Infection; "Women with no history of SARS-CoV-2 Infection; ‘current smoker or ex-smoker; IQR — interquartile range; BMI — body

mass index; *Statistically significant difference

complications not related to COVID-19 [17]. Recent studies
have reported that SARS-CoV-2 infection leads to an in-
creased risk of PTB and LBW [9, 18-21].

Two systematic reviews from studies conducted in
the early period of the pandemic reported an increased
incidence of PTB, LBW, cesarean section, and Neonatal
intensive Care Unit (NICU) admissions in pregnant women
infected with SARS-CoV-2 [18, 22]. Most of these studies
were laboratory-confirmed, admitted to the intensive care
unit, and nearly all had positive findings on thoracic com-
puted tomography (CT) scans. Therefore, these studies have
undeniable limitations such as that most of the cases were
in critical condition, sample sizes were small, and there
was a lack of information about pre-pregnancy medical
conditions. SARS-CoV-2-positive pregnant women with
comorbidities are more likely to develop complications
[23]. From this point of view, we analyzed the perinatal
outcomes of asymptomatic and uncomplicated women and,
by this, to reveal what kind of damage COVID-19 actually
causes in pregnancy. The reason why we have chosen as-
ymptomatic/uncomplicated pregnant women as the study
population is that the most common form of COVID-19 is
mild and moderate disease, and the literature data on this
subject is limited.

708

The WAPM COVID-19 Working Group retrospectively
analyzed the data of 266 women who had a singleton preg-
nancy, had laboratory-confirmed SARS-CoV-2 infection, and
gave birth between February and April 2020. It was reported
that 94.4% of women had a live birth, 26.3% had PTB before
37 weeks of gestation, 27.5% of newborns were admit-
ted to the NICU, and 2.0% neonatal deaths were reported.
What draws our attention is that approximately 70% of the
pregnant women included in the study were in the third
trimester [6]. In the meta-analysis by Capobianco et al. [9],
consisting of 13 publications and 114 cases, the authors
reported a high rate of maternal and neonatal complications
in infected individuals. Elshafeey et al. [24] analyzed the re-
sults of 385 SARS-CoV-2-positive pregnant women. In that
study, 95.6% of the cases were mild infections, similar to the
case group we selected in our study. However, in the study
of Elshafeey et al., SARS-CoV-2-positive pregnant women
were not compared to uninfected pregnant women.The au-
thors reported PTB (< 37 weeks of gestation) in 39 pregnant
women, LBW (< 2500 g) in 20 newborns, fetal distress in 20,
and need for NICU admission in 8 newborns. In our study,
23 cases had spontaneous PTB (< 37 weeks of gestation),
15 cases had LBW (< 2500 g), and 31 newborns required
NICU admission in the asymptomatic or uncomplicated

www. journals.viamedica.pl/ginekologia_polska



Pinar Kumru et al, SARS-CoV-2 infection and preterm birth

Table 2. Pregnancy, birth, postpartum period, and neonatal outcomes of the participants (n: 480)

a b
Expo;l:rfogzroup Nonexp':s;;: group el
Obstetric Outcomes of the Participants
Sqf;f;fgi:g; ?IthR‘“;“"ery 38 (37-39) 39(37-39) 0271
n (%) n (%)
e C/S 68 (66.7) 241 (63.8) AT
Vaginal delivery 34 (33.3) 137 (36.2)
Spontan. preterm delivery (< 37 weeks) 23 (22.5) 20 (5.3) <0.001*
latrogenic preterm labor (< 37 weeks) 8(7.8) 57 (15.1) 0.058
Spontan. early preterm delivery (< 34 weeks) 6(5.9) 16 (4.2) 0.435
Spontaneous PPROM 6(5.9) 15 (4.0) 0.415
Hypertensive disease 12(11.8) 43 (11.4) 0.913
Chronic HT - 1(0.3)
Type of Gestational HT 4(3.9) 8(2.1)
hypertensive Preeclampsia/Eclampsia 8(7.8) 30(7.9) 0.663
el Superimposed Preeclampsia = 4(1.1)
No hypertensive disease 90 (88.2) 335(88.6)
GDM 24 (23.5) 61(16.1) 0.083
Cholestasis 4(3.9) 2(0.5) 0.020*
Abruptio Placenta 4(3.9) 3(0.8) 0.040*
Neonatal Outcomes
:Zﬁg%rz gg)th weight [grams], 3305.0 (2740-3580.0) 3230.0 (2880.0-3580.0) 0.999
n (%) n (%)
Female 43 (42.2) 201 (53.2)
'FV'E;?GI e 59(57.8) 177 (46.8) 004"
Admitted in NICU 31(304) 95 (25.1) 0.284
Apgar 5 score < 7 5(4.9) 6(1.6) 0.061
SGA 10(9.8) 35(9.3) 0.867
LGA 19(18.6) 81(21.4) 0.536
Birthweight < 2500 gm 15 (14.7) 50(13.2) 0.699
Birthweight > 4000 gm 5(4.9) 18 (4.8) 1.0
Neonatal Death 1(1.0) 4(1.1) 1.0
Fetal anomaly 9(8.8) 21 (5.6) 0.226
Cardiac anomaly 2(2.0) 4(1.1) 0.612
CNS anomaly 4(3.9) 4(1.1) 0.067

2Women with a history of PCR + SARS-CoV-2 Infection; PWomen with no history of SARS-CoV-2 Infection; IQR — interquartile range; C/S — Cesarean section; PPROM — Preterm
premature rupture of membranes; GDM — Gestational diabetes mellitus; HT — Hypertension; NICU — Neonatal intensive Care Unit; SGA — Small for gestational age
(Intergrowth 21); LGA — large-for-gestational-age; CNS — Central nervous system; *Statistically significant difference

SARS-CoV-2 infection group. The rate of spontaneous PTB
in pregnant women with a history of COVID-19 was signifi-
cantly higher than in pregnant women without exposure
to COVID-19.

Maternal SARS CoV-2 infection causes maternal immune
activation resulting in pro-inflammatory cytokine release.
This leads to the disturbance of placental perfusion and
ultimately to placental dysfunction. Vascular malperfusion,

www. journals.viamedica.pl/ginekologia_polska

fetal vascular thrombosis, infection with widespread inflam-
mation, fibrin deposition, and intervillous thrombosis have
been demonstrated in placenta samples of pregnant women
infected with SARS-CoV-2 [5]. Smithgall et al. [25] collected
placenta samples from 51 women with SARS-CoV-2 positive
at delivery, and pathological examination was performed.
Interestingly, it was reported that the frequency of placental
histopathological findings was independent of the clinical
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Table 3. The relationship between trimester during SARS-CoV-2 infection and maternal, current obstetric, postpartum, and neonatal period

characteristics (n: 102)

Infection in 1%t
trimester
n:29

Maternal and Current Obstetric Outcomes of the Participants

BMI [kg/m?], median (IQR)

Gestational age at delivery [weeks], median (IQR)

Newborn birth weight [grams], median (IQR)

31.2(27.6-34.0)
37.0 (36.0-39.0)

2940.0 (2490.0-3440.0)

Infection in 2"

Infection in 3™

N (%)

Age Range [years] 19-24 4(138)
25-34 19 (65.8) 29(70.7)
3545 6(20.7) 8(19.5)
Symptomatic SARS-CoV-2 22(75.9)
Mode of birth /s 20(69.0)
Vaginal delivery 9(31.0) 12(29.3)
Spontan. preterm delivery (< 37 weeks) 10 (34.5)
latrogenic preterm labor (< 37 weeks) 6(20.7)
Spontaneous PPROM 4(13.8)
Hypertensive disease 6(20.7)

Chronic HT =
Type of Gestational HT 2(6.9)
hypertensive Preeclampsia/Eclampsia 4(13.8)
disease Superimposed Preeclampsia -

No hypertensive disease 23(79.3)
GDM 6(20.7)
Cholestasis -
Abruptio placenta 3(10.3)
Neonatal Outcomes
Admitted to NICU 10 (34.5)
Apgar 5 score < 7 1(3.4)
SGA 4(13.8)
LGA 4(13.8)
Birthweight < 2500 gr 7(24.1)
Birthweight > 4000 gr 1(3.4)
Fetal anomaly 3(10.3)
Neonatal death 1(3.4)

trimester trimester p value
n:41 n:32
31.6 (29.6-34.9) 30.2 (26.5-33.6) 0.408
39.0(38.0-39.0) 38.0(37.0-39.5) 0.005*
3400.0 (3210.0-3600.0) 3125.0 (2650.0-3595.0) 0.018*
N (%) N (%)
4(98) 6(18.8)
18(56.2) 0.752
8(25.0)
17 (41.5) 21 (65.6) 0.010*
29(70.7) 19 (59.4)
0.566
13 (40.6)
4(9.8) 9(28.1) 0.034*
1(2.4) 1(3.1) 0.010*
1(2.4) 1(3.1) 0.100
4(9.8) 2(6.2) 0.190
1(2.4) 1(3.1)
3(7.3) 1(3.1) 0.469
38(90.5) 30(93.8)
10 (24.4) 8(25.0) 0912
- 4(12.5) 0.011*
- 1(3.1) 0.086
10 (24.4) 11 (34.4) 0.558
2(49) 2(6.2) 0.880
4(9.8) 2(6.2) 0.613
9(22.0) 6(18.8) 0.689
2(49) 6(18.8) 0.060
1(24) 3(9.4) 0.361
3(7.3) 3(94) 0.900
- - 0.281

BMI — body Mass Index; IQR — interquartile range; C/S — cesarean section; PPROM — preterm premature rupture of membranes; GDM — gestational diabetes mellitus;
HT — hypertension; NICU — neonatal Intensive Care Unit; SGA — small for gestational age (Intergrowth 21); LGA — large-for-gestational-age; CNS — central nervous system;

*Statistically significant difference

status, and there was no difference between symptom-
atic and asymptomatic cases in terms of histopathological
findings. This information suggests that asymptomatic or
uncomplicated COVID-19 may also increase the risk of ob-
stetric complications such as PTB, FGR, and LBW.

Another important issue that remains unknown is
whether perinatal outcomes change according to the tim-
ing of infection (in which trimester). Although the WAPM

COVID-19 Working Group reports that the incidence of
combined adverse fetal outcomes increases significantly
if infection occurs in the first trimester, we observed that
spontaneous PTB occurred 9.13 and 7.09 times more often
in women who were infected during the first and third
trimesters, respectively, independent of otherrisk factors. Al-
though we found that second trimester infection did not
independently affect the risk of spontaneous PTB, we think
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Table 4. Characteristics associated with spontaneous preterm birth, univariate and multivariate analyses

Spontaneous preterm delivery

OR (95% CI)

SARS-CoV-2 positive

status in pregnancy

SARS-CoV-2 negative

1! Trimester
2" Trimester

3 Trimester

Univariate analysis (OR)

p value
1.0
9.42 (3.88-22.90)
1.94 (0.63-5.96)
7.00(2.87-17.10)

19-24 1.0
Age [years] 25-34 1.78 (0.67-4.75)
34-45 1.16 (0.37-3.68)
BMI [kg/m?] 0.95 (0.89-1.01)

Primary school

0.52(0.17-1.60)

Secondary school 1.38(0.57-3.33)
Educational status

High school 1.15(0.48-2.74)

University 1.0

Low 0.56 (0.18-1.72)
Income of family Medium 0.46 (0.19-1.12))

High 1.0

Yes 0.90 (0.73-2.98)
Working Status

No 1.0

Female 1.0
Fetal gender

Male 2.30(1.18-4.48)
o No 1.0

pregnanc
? Y Yes 6.48 (1.49-28.11)

No 1.0
Smoking habit?

Yes 1.65(0.81-3.35)

No 1.0
Chronic diseases

Yes 0.82 (0.40-1.68)
Hypertensive diseases N0 10
during pregnancy Yes 0.56 (0.17-1.86)

Multivariate analysis (aOR)
aOR (95% ClI)
— 1.0 —
<0.001* 9.13 (3.68-22.66) <0.001*
0.250 1.85(0.59-5.79) 0.292
<0.001* 7.09 (2.85-17.62) <0.001*

p value

0.249 = =
0.803 = =
0.117 0.94 (0.88-1.01) 0.096
0.252 =

0.475 =

0.749 =

0.312 =
0.087 =

0.168

1.0
0.014* 0.023*
2.25(1.12-4.53)

0.013* =

0.165 =

0.587 =

0.340 =

BMI — Body Mass Index; IVF — In vitro fertilization; 2current smoker or ex-smoker; OR — Odds ratio; Cl — confidence interval; Adjusted odds ratio (aOR) — multiple imputation
model adjusted for age groups, BMI, smoking habit, IVF pregnancy and SARS-CoV-2 positive status in pregnancy; 1.0 = as a reference; *Statistically significant difference

that a possible type 2 error should not be ignored, and this
issue should be re-examined with prospective studies in
larger samples.

Preterm birth is an important public health problem
that may adversely affect the health of the newborn and has
short- and long-term effects [26]. The global prevalence of
PTB has been reported as 10.6% [27]. As information from
studies cumulates, countries may need to reconsider their
healthcare policies regarding COVID-19. Determining vac-
cination strategies in pregnant women will be important
in preventing COVID-19 and associated obstetric complica-
tions, especially PTB.

In our study, with its retrospective cohort design,
SARS-CoV-2 infection during pregnancy was confirmed by
PCR test positivity, and the gestational age at the time of the

infection was correctly determined; these are the strengths
of our research. Until now, most studies have evaluated PTB
cases without distinguishing them as spontaneous and
iatrogenic. However, in our study, we evaluated iatrogenic
PTB cases of obstetric or maternal origin separately from
spontaneous PTB cases. Therefore, our findings will help
to explain the relationship between spontaneous PTB and
COVID-19, for which there is not yet enough information
in the literature.

Our study has some limitations. A significant number of
COVID-19 infected individuals survive the disease without
any symptoms or are not diagnosed by PCR. The diagnos-
tic value of the PCR test is limited to 50-60%, and it may
result in missed diagnosis. This may cause misclassification
bias between the groups that had and did not have the
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infection. Since our research was conducted in a single
center, the generalizability of the results to the general
population is limited.

CONCLUSIONS

In conclusion, asymptomatic or uncomplicated preg-
nant women infected with SARS CoV-2 during the first and
third trimesters should be followed up carefully and closely
for spontaneous PTB, at least as much as pregnant women
with complicated disease. In addition, one should keep in
mind placental abruption and intrahepatic cholestasis of
pregnancy during the course of follow-up. The fact that
SARS CoV-2 infection has been associated with the risk of
PTB in all spectrums, regardless of the severity of the dis-
ease, may reveal the importance of the COVID-19 vaccine
in pregnancy, although data on its safety are limited. In this
context, it seems reasonable to offer the vaccine option to
pregnant women after proper counseling.
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ABSTRACT

Objectives: Testing pregnant women as early as in the first trimester has multiple advantages. Firstly, the first trimester
screening combining ultrasound and serum marker testing (PAPP-A and free B-hCG) offers the highest currently pos-
sible — except for expensive tests using cell-free DNA biomarkers from the mother’s blood (ccf DNA) — detectability of
aneuploid fetuses. Secondly, nuchal translucency (NT) measurement helps determine the risk of numerous abnormalities
other than aneuoploidies. Lastly, nearly complete ultrasound assessment of fetal anatomy can be performed as early as
in the first trimester of pregnancy.

Material and methods: This study is based on prospective analysis. Study subjects were 236 pregnant women. One
hundred thirty-one patients with a single pregnancy were qualified into the study group and had a combined ultrasound
and biochemical screening for Down’s syndrome performed between 11 + 0 and 13 + 6 weeks of gestation, with the
measured PAPP-A value at < 0.50 MoM (multiples of the median). The control group comprised 105 pregnant women
with PAPP-A value at a similar stage of pregnancy at > 0.5 MoM.

Results: The average observed value of the PAPP-A in the study group was 0.35 MoM while in the control group 1.29 MoM.
Moreover, combined observation of infant birth weights in both groups compared to the PAPP-A MoM values has shown
a significant relationship between those characteristics (r = 0.15, p = 0.0184).

Conclusions: The results showed that pregnant women with low PAPP-A MoM value measured during the first trimester
have a higher risk of giving birth to a low-birth-weight infant (which is the value below 2500 g), than the pregnant women

whose PAPP-A MoM value in the first trimester did not meet this criterion.

Keywords: small-for-gestational-age infants; PAPP-A protein; 3-hCG; ultrasound scan
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INTRODUCTION

Small-for-gestational-age (SGA) infants are at a high-
er risk of perinatal mortality and both short-term and
long-term morbidity; this risk can, however, be reduced
if the condition is diagnosed prior to delivery permitting
strict supervision, appropriate delivery date, and immedi-
ate post-natal care [1]. Testing pregnant women as early
as in the first trimester has multiple advantages. Firstly,
the first trimester screening combining ultrasound and
serum marker testing (PAPP-A and free B-hCG) offers the
highest currently possible — except for expensive tests us-
ing cell-free DNA biomarkers from the mother’s blood (ccf
DNA) — detectability of aneuploid fetuses [2]. Secondly,
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nuchal translucency (NT) measurement helps determine
the risk of numerous abnormalities other than aneuploidies
[2-4]. Lastly, nearly complete ultrasound assessment of fetal
anatomy can be performed as early as in the first trimester
of pregnancy [2, 3]; moreover, the first trimester ultrasound
assessment includes measurement of crown-rump length
which is the most reliable method of estimating the actual
gestational age. It can be assumed with a high degree of
probability that a correctly determined gestational age is
one of key pieces of information required to manage normal
and high-risk pregnancies [2]. Pregnancy-associated plasma
protein A was first identified in 1974 [5]. It is currently used
in most screening programs oriented at early detection
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of the Down syndrome as its low serum concentration in
maternal blood has been found to be associated with triso-
mies 21,18, and 13 [6, 7]. Circulating pregnancy-associated
protein A is mainly derived from syncytiotrophoblast [8],
and PAPP-A geneis located on human 9933.1 chromosome.
Moreover PAPP-A increases bioavailability of insulin-like
growth factors (IGF | and IGF Il) by fragmenting their bind-
ing proteins (IGFBP-4, -5). IGF is believed to have mitogenic
and antiapoptotic effect and to be vital for cellular growth
in most human tissues [9]. PAPP-A, involved in control of
the insulin-like growth factor system in the first trimester
of pregnancy, at low levels, seems to result in a significantly
reduced activity of IGF-l and IGF-Il, showing an affinity with
the early placentation process and, consequently, placental
growth and function [10].

PAPP-A concentration in maternal blood serum is detect-
able shortly following implantation, with its level growing
with gestational age, doubling every 3-4 days during the
first trimester. PAPP-A concentration reaches its maximum
level at the final stage of pregnancy [11]. Average half-life of
pregnancy-associated plasma protein A following a sponta-
neous childbirth is 53 + 26 hours [12]. In addition to gesta-
tional age, PAPP-A concentration on maternal blood serum
is affected by maternal and pregnancy-related character-
istics [13]. Some of them, like multiparosity and smoking,
are probably associated with the trophoblastic tissue mass
since PAPP-A concentration increases with placental volume
measured by ultrasound [13]. Other factors, such as the
mother’s body weight prior to pregnancy, have been cor-
related with distribution volume, while its association with
the fetus’ sex, number of previous pregnancies, ethnicity,
and assisted reproduction has not found any biological ex-
planation to date. The best documented clinical application
of PAPP-A are first trimester screening programs aimed at
detecting chromosomal abnormalities characterized by low
PAPP-A levels. These programs are aimed at identifying preg-
nant women who should be offered testing cell-free DNA
biomarkers from maternal blood, the so-called non-invasive
prenatal test (NIPT), chorionic villus sampling (CVS), or am-
niocentesis. Since maternal PAPP-A level indirectly reflects
placental volume and, probably, trophoblastic tissue mass,
it would seem logical that low PAPP-A values are associated
with reduced biometric fetal values in the first and the sec-
ond trimester of pregnancy, as well as adverse pregnancy
outcomes, such as IUGR and — consequently — low birth
weight, spontaneous abortion, stillbirth, preeclampsia, or
premature birth [3]. Clinical utility of the above-mentioned
relationships has not been fully explained, however, since
detection rates of adverse pregnancy outcomes are, regret-
tably, relatively low (8-16%) [3].

Definitions of an SGA fetus and severe SGA vary. For the
purposes of this paper, we assumed that SGA would refer to

a fetus with estimated weight (EFW) or abdominal circum-
ference (AC) values below 10t percentile, while severe SGA
would refer to cases with EFW or AC values under 3™ per-
centile [14]. IUGR indicates that the prenatally presenting
pathognomic factor reduced the genetic potential of fetal
growth, and fetal growth rate did not reflect gestational
age. lUGR is not synonymous to SGA. Some fetuses/infants
with IUGR features have low biometric measurement values
compared to gestational age, while 50-70% of SGA fetuses
are constitutionally smaller because their growth rate de-
pends on the mother’s body proportions and ethnicity [15].
Structurally normal SGA fetuses have a higher risk of perina-
tal complications and deaths, but the most adverse health
outcomes apply to IUGR-burdened fetuses with adverse
implications for further mental and physical development
of such infants [1]. Methods used to assess the risk of SGA
fetus development in the first and second trimesters of
pregnancy include: general medical and obstetrical history,
obstetrical examination, screening for the first trimester
Down syndrome markers in maternal blood, and evalua-
tion of uterine arterial flow, and the risk of preeclampsia.
SGA detection methods in the second and third trimester
of pregnancy allowing an accurate diagnosis include se-
rial ultrasound measurements of fetal AC and assessment
of estimated fetal weight using individualized percentile
norms performed every 2-3 weeks. The published average
AC and EFW growth rates after 30 weeks of gestation are
10mm over 14 days and 200 g over 14 days for EFW likewise,
although when the values are lower there is also a greater
diversity [reflecting various methods of calculating stan-
dard deviation (SD)] [16]. It was also shown that AC value
change by less than 5mm over 14 days was indicative of
IUGR[17].There is evidence that statistically best prognoses
for SGA are achieved with universal ultrasound biometric
screening of fetuses in the third trimester, especially around
36 weeks of gestation [18]. This is related to the fact that
85% of SGA infants with birth weight < 10 percentile are
born after 37 weeks of gestation [1]. The most sensitive sin-
gle biometric measurement in SGA prediction is abdominal
circumference of the fetus, reflecting liver size and — thus
— the stored glycogen and degree of nutrition. A systemic
review of 45 studies describing a total of 70 models for EFW
in various combinations of measurements of fetal head
circumference (HC), biparietal diameter, femoral length
(FL), and abdominal circumference (AC) [19] has showed
the model devised by Hadlock et al. [20] to be the most
accurate, including measurements of HC, AC, and FL; EFW
measured within two days of birth was within 10% of birth
weight in 80% of cases.

Alower volume of amniotic fluid may be another one of
first signs of IUGR in ultrasound scans. Clinically significant
oligohydramnios (i.e., AFl < 5 cm or the largest single fluid
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pocket < 2 cm) has a positive predictive value of 86% for
IUGR. Bottom threshold values of AFI (5-10cm) were shown
to be correlated with a 4-fold increased incidence of fetal
growth restriction [21].

Objectives
This study aimed to evaluate the risk of placental dys-
function expressed with intrauterine fetal growth inhibition
and low birth weight of the infant related to low PAPP-A lev-
els found in a double test from maternal blood.

MATERIAL AND METHODS
General characteristics

This study is based on prospective analysis which was
approved by the Ethics Committee — Medical University
of Warsaw (Number AKBE/89/13). Ultrasound scans were
performed by physicians holding Certificates of Com-
petence issued by the Fetal Medicine Foundation (FMF)
for testing between 11 and 13 + 6 weeks of gestation.
Procedures used during this study were performed in ac-
cordance with the criteria defined by the Fetal Medicine
Foundation (FMF).

Study group

All the patients consented in writing to being included in
the study. Pregnant women who did not consent and/or had
an abnormal fetal karyotype diagnosed were excluded from
the study. Information on gestational week of delivery and
birth weight were obtained during phone call interviews
with the mothers.

The study included 236 pregnant women who in the
years 2010-2012 were under perinatal care at NZOZ ARS
Medical Specialist Medical Services Centre in Poznan or at
the Division of Gynecological Surgery at Poznan University
of Medical Sciences. In this research project, data from com-
bined ultrasound and biochemical screening for Down syn-
drome in the first trimester of pregnancy were used. Abnor-
mal fetal karyotype was an exclusion criterion for the study.
In continuation of the research process, the patients were
divided into two groups: study group and control group.
One hundred thirty-one patients with a single pregnancy
were qualified into the study group, and had a combined
ultrasound and biochemical screening for Down's syndrome
performed between 11 + 0 and 13 + 6 weeks of gestation,
with the measured PAPP-A value at < 0.50 MoM (multiples
of the median). The control group comprised 105 pregnant
women with PAPP-A value measured between 11 + 0 and
13 + 6 weeks of gestation at > 0.5 MoM. In continuation
of the research process, descriptive statistics of the study
material analyzed gestational week of delivery and infant
birth weight. Then, the relationship between maternal se-
rum PAPP-A values measured and the above-mentioned

characteristics was evaluated. To evaluate the effect of low
PAPP-A values on intrauterine fetal growth and infant birth
weight, the population of the study and control groups
infants born were divided into two groups: low birth weight
(LBW) < 2500 g and birth weight of > 2500 g.

Testing PAPP-A and f3-hcg serum levels

Blood for measurement of PAPP-A and B-hCG serum
levels in the first trimester of pregnancy was sampled from
the patients'antecubital veins. The next step involved mea-
surement of the levels of the analyzed biochemical param-
eters using DELFIA® Xpress system with PAPP-A and 3-hCG
measurement kits. The kit has been approved and recom-
mended by the Fetal Medicine Foundation. The measured
PAPP-A concentration values were archived in an electronic
database created for the purposes of this research project.
PAPP-A levels in maternal blood serum were expressed as
multiples of the median (MoM) for gestational age, as is
conventional for biochemical variables varying depending
on gestational week [22]. Individual risk of giving birth to
an infant with a chromosomal aberration was calculated
using ASTRAIA calculating program, having considered the
initial risk associated with the mother’s age and gestational
age calculated using the date of last menstruation and cor-
rected using crown-rump length (CRL), nuchal translucency
(NT), PAPP-A MoM, and B-hCG MoM values.

Statistical analysis

Data from the interval scale were analyzed using Stu-
dent’s t-test. Distribution normality evaluation was per-
formed using the Kolmogorov-Smirnov normality test,
and the hypothesis of homogenous variance was vali-
dated using Fisher-Snedecor test. Should the data distri-
bution be other than normal or when the data derived
from the ordinal scale, they would be analyzed using the
Mann-Whitney non-parametric test. Comparisons of more
groups at the same time were made using the Kruskal-
-Wallis test. Where significant differences had been found,
the Dunn post-hoc tests were used to identify homogenous
groups. The relationship between the parameters was ana-
lyzed using Spearman’s correlation coefficient. Data from
the nominal scale were analyzed using the chi-square test.
Statistica 10 PL (StatSoft) software was used to perform
statistical analysis. The tests were considered statistically
significant at p < 0.05.

RESULTS
Descriptive statistics for the PAPP-A parameter
Analysis of the PAPP-A values measured and expressed
in MoM values in the study and control groups has shown
that the average values of this parameter in both groups
are respectively 0.35 MoM, and 1.29 MoM (Tab. 1, Fig. 1).
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Table 1. Descriptive statistics of the PAPP-A parameter in prospective

analysis

Variable N valid Mean SD
Study group

PAPP-A [MoM] 131 0.352911 0.103403

Control group

PAPP-A [MoM] 105 1.285000 1.282284

SD — standard deviation

0.8

PAPPA [MoM]

0.6
0.4

0.2
Study Control
Group

O Mean
[J Mean =+ Standard Deviation
[ Mean =+ 0.95 Confidence Interval

Figure 1. Average and 95% confidence intervals for PAPP-A values in
the study and control groups

Relationship between infant birth weight and
PAPP-A values measured in blood serum of
pregnant women

The correlation between infant birth weights in the study
and control groups combined and the measured PAPP-A MoM
values were observed (r =0.15, p = 0.0184) (Fig. 2).

To evaluate the effect of low PAPP-A values on intra-
uterine fetal growth and infant birth weight, the popula-
tion of the study and control groups infants born were di-
vided into two groups: low birth weight (LBW) < 2500 g and
birth weight of > 2500 g. There were 10 infants with low
birth weightin the study group, while only two such cases
were observed in the control group (Fig. 2). Analysis of the
correlation between the study groups and the birth weight
(<2500g and = 25009) has shown that in the group of preg-
nant women with low PAPP-A values (PAPP-A < 0.5 MoM),
a statistically significant increase in the incidence of
low infant birth weight was observed — 7.6% vs. 1.9%
(p =0.0465) (Fig. 2).

It was found that pregnant women with a low level
of PAPP-A MoM value measured between weeks 11 and
13 + 6 have a statistically significantly higher risk of giving
birth to a low birth weight infant than the pregnant women
whose PAPP-A MoM value measured in that period did not
meet this criterion (Fig. 3).

DISCUSSION

Low birth weight is a major cause of infant morbidity
and mortality, and intrauterine growth restriction (IUGR) may
be a late manifestation of early placental growth disorders
[23]. This study has shown that low PAPP-A levels found in
an integrated double test have a predictive value for iden-
tifying fetuses at risk of intrauterine fetal growth inhibition
expressed as an increased risk of low-birth-weight infant. The
first references indicating the relationship between low levels
of proteins produced by the placenta and pregnancy abnor-
malities in the form of disturbed fetal growth were published
in 1984 by Westergaard et al. [24] and Pledger et al. [25].

Evaluation of material in prospective analysis compris-
ing 236 observations (study group n = 131, control group
n = 105) has shown a statistically significant correlation
between infant birth weights the measured PAPP-A values
(r=0.15, p = 0.0184) (Fig. 2). Lower PAPP-A value was cor-
related with lower infant birth weight value. PAPP-A val-
ue < 0.5 MoM in maternal serum was the study group in-
clusion criterion. Average value of this parameter in the
study group was 0.35 MoM, and 1.29 MoM in the control
group (Tab. 1, Fig. 1). Division of infants into those with birth
weight < 2500 g and those with birth weight = 25009 has
shown that low PAPP-A levels found in an integrated double
test have a predictive value for identifying fetuses at risk.
There were 10 cases of infants with low birth weight in the
study group, while in the control group, there were only two
such cases (Fig. 3). Relationship analysis has shown that in
the group of pregnant women with low PAPP-A level values,
7.6% of infants were born with birth weight > 2500 g, com-
pared to only 1.9% in the control group (p = 0.0465) (Fig. 3)

The relationship presented above is analogous to other
studies and observations [26]. The quoted experiment in-
volved a prospective clinical trial with 8347 pregnant female
subjects. It evaluated the relationship between pregnancy-as-
sociated plasma protein A (PAPP-A) in maternal serum in the
first trimester of pregnancy and an increased risk of intrauter-
ine growth restriction measured using biometric parameters
assessed in ultrasound scan between the firstand the second
trimester of pregnancy. In addition to this, Salvig et al. [26]
found PAPP-A values under 0.30 MoM to be associated with
a nearly two times greater risk of reduced fetal growth rate
below the 10th percentile than higher PAPP-A values. This
study also found that extremely low PAPP-A levels are not
only associated with low birth weight but also with a slower
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Figure 2. Relationship between infant birth weight in the study and control groups combined and the PAPP-A MoM values measured (p = 0.0184)
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Figure 3. Incidence of low infant birth weight in the study and control groups (p = 0.0465)

fetal growth rate prior to 20 weeks of gestation. Moreover,
these researchers found high PAPP-A values (= 3.0 MoM) to be
associated with fetal growth rate above the 90th percentile.
Other available references indicate that taking into consider-
ation both the results of fetal size assessment at 18-20 weeks
of gestation or its growth between 11-14 and 18-20 weeks
of gestation, as well as the results of testing for first trimester
placental function markers in maternal serum improves prog-
nostic value for small-for-gestational age (SGA) fetuses [27].
Another study of a series of cases involving a large number
(49,801) womenin 11 + 0to 13 + 6 weeks of gestation found
that low PAPP-A values also showed a reversely proportional
association with the risk of SGA fetal growth. [28]. Other
authors have also shown low PAPP-A levels to be associated

with low birth weight or SGA [27-29]. According to Smith GC
et al. [30], checks of insulin-like growth factor (IGF) system,
directly affected by PAPP-Ain the firstand early in the second
trimester of pregnancy, may have a vital role in determination
of further course of the pregnancy. In the analysis by Scott et
al. [31], the risk of fetal growth disorders with PAPP-A MoM
values < 0.2 was twice as high as in the general population.
According to Krantz et al. [32], PAPP-A MoM value below the
15t percentile was associated with a 24.1% incidence of SGA
infants, while values below the 5™ percentile with 14.1%
incidence of SGA infants in that group. Peterson et al. [33]
in 2008 published their study results presenting a positive
correlation between PAPP-A values and infant birth weight.
PAPP-A values < the 10t, 51, and 1%t percentile increased the
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probability of infant being SGA by 2.0, 2.4, and 9.3 times, re-
spectively, while PAPP-A values > the 90th percentileincreased
the probability of the infant having birth weight > 4500 g by
2.9 times [33]. Similar conclusions were also reached in the
paper by Canini et al. [34]. PAPP-A values in the group of
women who had SGA infants were significantly statistically
lower, while in the group of women who had LGA infants
PAPP-A values were significantly statistically higher. Interest-
ing conclusions were put forward following data analysis by
Barret et al. [35]. The risk of having a low-birth-weight infant
increased by 4.1 times if PAPP-A MoM values were < 0.3, the
risk of premature birth by 2.9 times, and the risk of losing the
pregnancy — 5 times. These results corroborate with those
previously presented by Kabili et al. [36] in 2004. Fox et al. [27]
have shown in their study that PAPP-A concentration is a reli-
able marker of intrauterine fetal growth inhibition in the sec-
ond trimester of pregnancy. They presented results of tests on
1098 pregnant women diagnosed with intrauterine growth
inhibition in the second trimester of pregnancy. PAPP-A value
below the 15t percentile was correlated with an increased
incidence of SGA in the second trimester and a lower birth
rate, premature birth, and intrauterine death of the fetus. The
association between PAPP-A and early fetal growth rate is
logical considering PAPP-A’s biological function. Pregnan-
cy-associated plasma protein A is of trophoblastic origin and
was identified as a protease specific to insulin-like growth
factor binding proteins (IGFBPs), specifically IGFBP-4 [37]
and IGFBP-5 [38]. These proteins bind IGF-I and IGF-II, thus
inhibiting their interaction with cell surface receptors [9]. Low
concentration of PAPP-A is associated with a low concentra-
tion of bioactive insulin-like growth factors. IGF-l and IGF-ll are
believed to play a key role in early implantation and regulation
of intrauterine fetal growth [10]. According to the available
knowledge, the present paper is one of the first of such scien-
tific reports in Poland to have found that placental biomark-
ers, such as PAPP-A, may affect intrauterine fetal growth rate
evaluated between the first trimester of pregnancy (con-
firmed crown-rump length measurement) and giving birth
and, subsequently, evaluation of infant birth weight. In the
conducted experiment, the first trimester was confirmed
using a precise measurement of crown-rump length com-
pliant with FMF criteria which is a separate and objectively
measurable parameter, thus excluding the effect of a poten-
tial late ovulation or uncertainty in estimating the date of
last menstruation on the results obtained. Pregnant women
were selected for the program randomly, and the adopt-
ed clinical experiment schema proved to be a reliable and
universal tool for population-based studies. One of its pos-
sible limitations is that there are fetuses with retarded intra-
uterine growth prior to the first trimester ultrasound scan,
and normal intrauterine growth afterwards. Such retarda-

tion of intrauterine growth prior to 12 weeks of gestation is,
however, rare and was not an object of focus in this paper
[26]. Another potential factor which might adversely affect
the quality of study results presented herein is tobacco smok-
ing by pregnant mothers. It has been proven that smoking
adversely affects intrauterine fetal growth during pregnancy
and contributes to low birth weight [39], and that PAPP-A in
the first trimester of pregnancy is lower in smokers than in
non-smokers [40]. According to other authors, however, there
is a small statistically significant relationship between smok-
ing and fetal growth rate [26]. Relationship between pregnant
mother’s smoking and fetal growth rate was not included in
the scope of this paper and this aspect has not been studied
herein.

CONCLUSIONS

This paper has proven that low PAPP-A levels found in
a double test have a predictive value for identifying intra-
uterine fetal growth inhibition of the fetuses and associated
low birth weight. Clinical utility of the presented association
between low PAPP-A values measured in maternal serum
in the first trimester of pregnancy and an increased risk of
pregnancy complications expressed as intrauterine growth
inhibition and, subsequently, an increased risk of low infant
birth weight requires further research. Owing to the better
understanding of the biological role of pregnancy-associ-
ated plasma protein A, this paper contributes important
answers to the detailed questions about the status of the
network of interactions between proteins, including PAPP-A,
and its importance for the pregnant mother and the fe-
tus. Additional studies may in the future improve our un-
derstanding of PAPP-A’s function in early pregnancy as well
as perinatal care programs for pregnant women.
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ABSTRACT

Objectives: The aim of this study was to evaluate the trial of labor after caesarean (TOLAC) outcomes and determine its
reliability by comparing it with elective repeat caesarean delivery (ERCD) and vaginal delivery.

Material and methods: For this purpose, the outcomes of patients aged 18-40 years who had 57 TOLACs, 72 vaginal
deliveries, and 60 elective caesarean sections in Ankara Koru Hospital between January 1, 2019, and January 1, 2022
were compared.

Results: Gestational age was lower in the normal vaginal delivery (NVD) group than in the elective caesarean section and
vaginal birth after caesarean delivery (VBAC) groups (p < 0.0005). The birth weight was statistically significantly lower in
the NVD group than in the elective caesarean section and VBAC groups (p < 0.0002). No statistically significant correlation
was found between the BMl values in all three groups (p < 0.586). There was no statistically significant difference between
the groups in terms of pre- and post-natal haemoglobin and APGAR scores (p < 0.575) (p < 0.690) (p < 0.747). The rate of
epidural and oxytocin use was higher in the NVD group than in the VBAC group (p < 0.001) (p < 0.037). There was no
statistically significant correlation between the birth weights of the infants in the TOLAC group and failed VBAC (p < 0.078).
No statistically significant correlation was observed between the use of oxytocin forinduction and failed VBAC (p < 0.842).
There was no statistically significant correlation between epidural anaesthesia and failed VBAC (p < 0.586). A statistically
significant correlation was found between gestational age and caesarean section as a result of a failed VBAC (p < 0.020).

Conclusions: The main reason for not preferring TOLAC continues to be uterine rupture. It can be recommended to
eligible patients in tertiary centers. Because even when the factors increasing the success of VBAC were excluded, the

rate of successful VBAC remained high.

Keywords: TOLAC; VBAC; vaginal birth after caesarean delivery; caesarean section
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INTRODUCTION

The World Health Organization (WHO) has determined
the ideal rate for caesarean sections to be between 10-15%.
However, in the past 40 years, caesarean section rates have
increased all over the world, as well as in Tlrkiye. The posi-
tive attitude toward vaginal birth after caesarean delivery
(VBAC) has become widespread since 1995, with the bul-
letin published by the American College of Obstetrics and
Gynecology (ACOG) stating that it can be recommended
to patients who are eligible and have no contraindications
[1]. Recently, VBAC rates have increased all over the world.
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Between 1990 and 2009, VBAC rates in the USA ranged from
38.5% to 69.8% [2]. Vaginal birth after caesarean delivery
rates in Germany are 36.0-49.8% [3], while we could not
find any clear data on VBAC rates in Tirkiye. The data on
VBAC rates is mostly reported by studies with small sample
sizes. Studies have found that VBAC is primarily recom-
mended and performed by private practice physicians [4],
and although VBAC is an alternative to an elective repeat
caesarean section, obstetricians who still abstain from this
due to uterine rupture, which is the most mortal maternal
and neonatal risk, recommend an elective repeat caesarean
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section to patients. The probability of uterine rupture (single
CD 0.72%; double CD 1.59%) increases as the number of
caesarean sections increases [5]. Many studies have found
that the most important predictive factor for successful
VBAC is spontaneous labor [6-7]. International guidelines
indicate very low complication rates in patients who have
a cephalic presentation, who have a lower segment incision
at the previous caesarean section, and who are eligible for
VBAC [8-11]. Studies have found higher maternal mortality
(0.013 vs 0.004%) in elective caesarean sections and higher
neonatal mortality in VBAC (0.13 vs 0.05% for elective caesar-
ean section) [12]. While the rate of unscarred uterine rupture
is 0.003% [13], this rate is 0.30% in a previously operated
uterus [12]. The incidence of uterine rupture for a patient
scheduled for an elective caesarean section is 0.03%, while
this rate is 0.47-5.6% for VBAC [12, 14]. In their nomogram
for successful VBAC, Grobman et al. [15] first listed the fac-
tors that determine VBAC success and should be considered
at the first visit. They found that maternal age, BMI, ethnic
group, previous vaginal delivery, vaginal birth after cae-
sarean section, and recurrence of the previous caesarean
indication had predictive values [15]. Then, models, which
include the admission Bishop score and are believed to pro-
vide a better prediction, were created [16]. In addition, fac-
tors such as prostaglandin use [17], a fetal weight of 4000 g
and above [18], a short inter-delivery interval (12 months
or less time from the previous caesarean delivery) [14],
a lower uterine segment measurement of 0.6 mm thinner
in the third trimester [19] have been reported to pose a risk
for trial of labor after caesarean (TOLAC).

Here, it is necessary to define two different conditions,
TOLACandVBAC.Vaginal birth after caesarean delivery may
occur as a result of the TOLAC. Not every TOLAC may result
in VBAC. Elective repeat caesarean delivery (ERCD) is elective
performed before onset uterine contractions.

This study was conducted in Ankara Koru Hospital,
where an average of 4800 deliveries occur annually. Without
using any model, the VBAC decision was made based on the
patient’s request, pelvic examination, and Bishop score. The
aim of this study was to examine the outcomes of patients
admitted to the delivery room upon the request of VBAC, to
analyze the VBAC success rate and uterine rupture rates in
the group without previous successful VBAC or vaginal de-
livery, and to compare the outcomes with those of patients
who had elective C/S and primigravida vaginal delivery.

MATERIAL AND METHODS
This retrospective study included three groups of pa-
tients, aged 18-40, who were admitted to the delivery room
for a trial of labor after caesarean (TOLAC), elective repeat
caesarean delivery (ERCD), and primigravid patients who de-
livered vaginally in Ankara Koru Hospital between January 1,

2019, and January 1,2022. Group 1 included TOLAC patients;
Group 2 included patients who had ERCD with only one pre-
vious caesarean section; and Group 3 included primigravid
pregnant women who had a spontaneous vaginal delivery
(SVD). Those with a history of myomectomy, classical verti-
cal incision, cardiovascular disease, cerebrovascular disease,
hematologic disease, history of pelvic trauma, estimated fetal
weight of 4500 g and above, placenta previa or placental inva-
sion anomaly, non-cephalic presentation, fetal malformation,
termination, intrauterine still fetuses, vaginal delivery be-
tween previous deliveries, high-risk pregnant women (IUGR,
preeclampsia, etc.), and patients with a history of delivery <
37 weeks gestation and above were excluded from the study.
Since having a history of a previous vaginal delivery increases
the probability of a successful VBAC, this was not included in
the study as it would affect the results, causing bias. Patient
data were obtained from patient files. Parameters such as pa-
tientage, gestational age, total number of deliveries, number
of caesarean or vaginal deliveries, previous caesarean section,
initiation of induction, pharmacological drugs used, maternal
complications of rupture, infant’s birth weight, and newborn
well-being were examined.

Spontaneous labor was expected for all patients who
had a vaginal delivery. Patients who were scheduled for an
elective caesarean section after 39-40 weeks of gestation
and had a caesarean section were included. Patients with
arequest for VBAC were referred to an experienced team. All
the deliveries were carried out by a team of three obstetri-
cians and three midwives who were experienced in TOLAC.
Patients were informed in detail about all possible risks,
and their consent was obtained. The onset of spontaneous
labor was waited up to 42 weeks of gestation. Patients who
presented with amniotic fluid discharge or with a complaint
of pain were transferred to the delivery room, where fetal
non-stress testing and tocodynamometer (toco) monitoring
were performed. The labor process was monitored using
a partograph. Patients with a Bishop score of < 4 and below
were initiated on prostaglandin E2 for cervical ripening. In
addition, amniotomy with oxytocin or for augmentation
was performed on patients with a cervical dilatation of
< 1.2.cm/hour or less than three contractions in 10 minutes
of toco monitoring.

RESULTS

Between January 1,2019, and January 1,2022, a total of
13,755 deliveries occurred in Ankara Koru Hospital, of which
7703 (56%) were vaginal. A total of 467 patients had a vaginal
birth after caesarean delivery, but only 57 of them were in-
cluded in the study. One hundred and eighty-seven patients
whose pregnancy was terminated between 20-24 weeks
of gestation due to a major fetal anomaly, 36 patients with
stillbirths, 93 pregnant women with a history of previous
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Table 1. Comparison of the groups

N

Maternal age [years]

GW

Birth weight [gr]

Uterine rupture

Apgar 5. min

HGB before birth [gr/dL]

Postpartum HGB [gr/dL]

HGB difference before and after birth [gr/dL]

NVD
72

Mean: 29.4

SD: +2.99

Median: 30
Range: 19-37

Mean: 38 + 6
SD:+8.4
Median: 39
Range: 36-41

Mean: 3193.5
SD: +365.6
Median: 3190-3200
Range: 2170-4200

0

Mean: 9
SD:+ 1
Median: 9
Range: 4-10

Mean: 11.5
SD:+1.3
Median: 11.6
Range: 6.8-14.3

Mean: 10.6
SD:+ 1.3
Median: 10.5
Range: 5.5-13.5

Mean: 0.9
SD:+0.9
Median:0.9
Range: (-1.3)-3.9

ERCD TOLAC p
60 57
Mean: 32.05 Mean: 30.6 0.0002*
SD:+3.6 SD:+4.3
Median: 32 Median: 31
Range: 24-40 Range: 20-40
Mean: 39+3 Mean: 39 +5 0.0005*
SD:+3.5 SD:+8.4
Median: 39-40 Median: 40
Range: 39-40 Range: 37-42
Mean: 3404.3 Mean: 3460.7 0.0002*
SD: +362.4 SD: +425.1
Median:3340-3360 Median: 3490
Range: 2820-4650 Range: 2500-4260
0 0
Mean: 9.5 Mean: 8.5 0.747*
SD:+0.2 SD: + 0.6
Median: 9 Median: 9
Range: 7.5-9.5 Range: 6-10
Mean: 12.05 Mean: 11.5 0.575*
SD: £ 1.06 SD:+23
Median: 12.1-12.2 Median: 11.6
Range: 9.6-14 Range: 6.8-14.3
Mean: 10.9 Mean: 10.5 0.690*
SD: +1.23 SD: +1.35
Median: 11 Median: 10.5
Range: 7.8-13.2 Range: 5.5-13.5
Mean: 1.2 Mean: 0.9 0.782*
SD:+0.9 SD:+0.8
Median:1.2 Median:1

Range: (-1.5)-4.1

Range: (-1.3)-3.9

*One-way ANOVA; NVD — normal vaginal delivery; ERCD — elective repeat caesarean delivery; TOLAC — trial of labor after caesarean; SD — standard deviation;

GW — gestation week; HGB — hemoglobin

vaginal delivery, and 94 patients with deliveries below 37
weeks of gestation were excluded from the study.

Maternal age was statistically significantly lower in the
normal vaginal delivery (NVD) group than in the ERCD group
(p < 0.0002). There was no significant difference between
the NVD and VBAC groups, as well as between the ERCD
and VBAC groups.

Gestational age was lower in the NVD group than in
the ERCD and VBAC groups (p < 0.0005). Birth weight was
statistically significantly lower in the NVD group than in
the ERCD and VBAC groups (p < 0.0002). No statistically
significant correlation was found between the BMI values
in all three groups (p < 0.586). There was no statistically
significant difference between the groups in terms of
pre- and post-natal hemoglobin and APGAR scores. In
addition, no uterine rupture was observed in all three
groups (Tab. 1).

The comparison of the DVD and VBAC groups revealed no
statistically significant difference between the groupsin terms
of time to delivery, prostaglandin use rate, and pre- and post-

natal haemoglobin levels. The rate of epidural and oxytocin use
was higher in the NVD group than in the VBAC group (Tab. 2).

Inthe TOLAC subgroup analysis, the reasons for previous
caesarean sections were non-progressed labor in 27 (47%)
patients, acute fetal distress in 7 (12%) patients, fetal mac-
rosomiain 5 (8.7%) patients, cephalo-pelvic disproportionin
15 (26.3%), and non-vertex presentation in 3 patients (5.2%).
Of the patients, 44 (77.1%) had a history of a caesarean sec-
tion once, 11 (19.3%) had a cesarean section twice, and 2
(3.4%) had a cesarean section three times. Nine (15.7%) of
these 57 patients had to undergo a cesarean section. Eighty-
eight percent (n =8) of patients who had a repeat caesarean
section after TOLAC had a history of only one caesarean,
and 12% (n = 1) had a history of two previous caesarean
sections. Of the patients with unsuccessful VBAC, 55.5%
(n=5) had a repeat caesarean section due to labor dystocia,
33.3% (n = 3) due to acute fetal distress, and 11.1% (n=1)
due to cephalo-pelvic disproportion.

No statistically significant correlation (p < 0.078) was
found between unsuccessful VBAC and birth weight in the
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Table 2. Comparison of normal vaginal delivery (NVD) and vaginal birth after caesarean delivery (VBAC)

NVD

Time until birth [hour] Mean: 6.4

SD: £3.7

Median: 6

Range: 0-15

Epidural use [n/%] 42/58.3%
Oxytocin use [n/%] 53/73.6%
Prostaglandin use [n/%] 2/2.8%

tt-test; “Chi-Square test

TOLAC group. In the VBAC group, 2 (3.5%) patients were
initiated on prostaglandin for induction, 32 (56%) patients
were initiated on oxytocin, and the number of patients who
underwent an amniotomy was 7 (12%). On the other hand,
16 patients were followed up spontaneously.

In the TOLAC group, 3 (21.4%) of the 16 patients who
received epidural anaesthesia had a caesarean section, and
9 had a successful VBAC. In addition, 2 patients in the TOLAC
group received prostaglandin. In the TOLAC group, 7 (24%)
of the 32 patients who received oxytocin had a caesarean
section, and 22 (76%) had VBAC.

In the TOLAC group, patients had a repeat caesarean
section at a maximum of 40 weeks (n = 8, 88%) as a result
of failure. No statistically significant correlation (p < 0.842)
was found between the use of oxytocin for induction and
failed VBAC. A total of 16 (29%) patients received epidural
analgesia. No statistical correlation (p < 0.586) was found
between epidural anaesthesia and caesarean section.There
was a statistically significant correlation (p < 0.020) between
gestational age and caesarean section as a result of unsuc-
cessful VBAC. Patients had a caesarean section ata maximum
of 40 weeks (n = 8, 80%).

DISCUSSION

Our study can be described as one of the few studies in
Turkish clinics. Although caesarean rates are known to be
52% in Turkiye [20], VBAC rates are not known exactly, but
successful VBAC rates have been reported as 55-84% in
studies conducted with a small number of patients [21-24].
The most important non-medical factor for the low prefer-
ence for VBAC may be the fear of medico-legal problems.
As a matter of fact, in countries where malpractice cases
are less frequent, obstetricians recommend and perform
VBAC at higher rates [25]. Moreover, studies have shown
that senior and more experienced obstetricians recommend
vaginal birth after caesarean sections much more than less
experienced physicians [26, 27]. In our study, maternal age
was statistically significantly lower in the NVD group than
in the ERCD group because the NVD group consisted of
primigravid patients. Patients in the ERCD group had a his-

VBAC p
Mean: 6.9 0.059*
SD:+5.1

Median: 6.1-6.4
Range: 0-22.5
16/29% 0.001°¢
32/56% 0.037¢
2/3.5% 0.811¢

tory of caesarean section, and patients in the TOLAC group
also had a history of birth. Therefore, it is normal for the NVD
group to have a lower mean age.

A similar retrospective study by Sahin et al. [24] evalu-
ated the outcomes of a total of 474 patients scheduled for
VBAC, resulting in 216 (45.6%) successful deliveries while
258 (54.4 %) patients had to have a repeat caesarean section.
Unlike our study, 98 (20.6%) patients included in this study
had a vaginal birth before a caesarean section. In addition,
29 (6.2%) patients had a history of vaginal birth after caesar-
ean section. In total, 27.1% of the patients included in the
study had a history of vaginal delivery. This leads to a signifi-
cantreduction in the rate of failed VBAC [24]. In contrast, we
onlyincluded patients who did not have a history of vaginal
delivery or successful VBAC in their previous pregnancies.
Patients with a history of vaginal delivery or a history of VBAC
were excluded from the study. Of the patients admitted for
TOLAC, 84.2% (n = 48) had successful VBAC. The difference
between our study and other studies was the exclusion of
patients with a history of previous vaginal deliveries, which
increased the success factors.

Lazarou et al. [28] also found a successful VBAC rate of
85% in their study, which supports the results of our study.

Different studies have reported uterine rupture rates
in VBAC to be approximately 0.3-0.7% [29, 30]. We are of
the opinion that a zero rate of uterine rupture in all three
groups in our study is related to the number of patients.
However, we believe that the main reason obstetricians do
not prefer TOLAC is the complication of uterine rupture.
Therefore, larger prospective studies are needed to predict
and minimize this complication.

Medical induction of labour with prostaglandin E2
(dinoprostone) is not recommended by some scientific
societies, such as ACOG or SOGC, in patients with a previ-
ous cesarean section and should not be used exceptinrare
circumstances after appropriate counselling [31, 32]. Some
studies that have evaluated cervical ripening with prosta-
glandin E2 (PGE2) have shown conflicting results [33, 34].
Due to the lack of conclusive results, many countries con-
tinue to use PGE2.
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Rare circumstances after appropriate counselling.
Chiemsi et al. [35] investigated the effect of oxytocin and
prostaglandin E2 use on VBAC success in VBAC patients
and found no statistically significant relationship. Our study
also showed no statistical relationship between VBAC suc-
cess and oxytocin, in line with this study. Sakala et al. [36]
showed in their study that epidural anaesthesia did not
increase the success rate of VBAC. Our study also supports
the results of this study.

Birth weight was significantly higher in the ERCD and
TOLAC groups than in the SVD group. This is related to the
fact that the gestational week of the SVD group was lower
than that of the other two groups in our study. The TOLAC
subgroup analysis revealed no correlation between birth
weight and having a caesarean section (p < 0.078). There
are also studies supporting our results (28) and, conversely,
supporting that birth weight is directly related to failed
VBAC [37, 38].

Although uterine rupture was not observed in our
TOLAC trials in patients with a history of two or more caesar-
ean sections, studies have shown high maternal morbidity
rates in TOLAC trials after two or more caesarean sections
[39]. Women who request TOLAC trial after two or more
caesarean sections, considering the available evidence, they
should have the option of a carefully monitored vaginal
delivery.

Our study showed no significant difference in the minute
5 Apgar score of infants between all three groups. In their
study, Guise et al. [40] found that the well-being of infants
born in the TOLAC group was statistically significantly better
than that of those in the ERCD group. Moreover, our study
revealed no statistically significant difference in decreased
postnatal haemoglobin between all three groups. In their
study, Takeya et al. [41] did not find a significant difference
in pre- and post-operative haemoglobin difference between
the patient group with an elective caesarean section after
caesarean section and the TOLAC group.

The limitations of our study are its retrospective design
and small sample size. The strength of the study is that all
patients in the TOLAC group were selected from candidates
who will have their first vaginal delivery and compared with
primigravida NVD patients, excluding patients with charac-
teristics that increase VBAC success. Furthermore, patients
who had ERCD, which is considered a reliable method of
delivery for those who previously had a caesarean section,
were also compared with patients in the TOLAC group.

CONCLUSIONS
According to the results of our study, VBAC may be
a safe option for eligible patients in tertiary centers under
the supervision of an obstetrician experienced in TOLAC and
a midwife, considering that the caesarean section rates in

Turkiye are much higher than the limits recommended by
the World Health Organization.
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ABSTRACT

Introduction: Amniocentesis (AC) is the most used interventional procedure for prenatal diagnosis. The study aims
to evaluate the pregnancy outcomes undergoing AC and the potential of amnion progesterone receptor (aPR) to alfa
fetoprotein (AFP) rate for predicting the probability of neonatal intensive care unit (NICU).

Material and methods: This prospective cross-sectional study population consisted of 85 pregnant women who under-
went mid-trimester AC. All cases were screened by ultrasound before AC. Maternal venous and amniotic samples were
obtained simultaneously to evaluate the serum progesterone (sPRG), aPR, and aAFP and analyzed with patient results.

Results: Unlike sPRG and aAFP, aPR showed a positive correlation with NICU and a negative correlation with parity. In
linear regression, the aPR-AFP rate showed strong linearity with NICU and parity. In an aPR-AFP rate analysis, we saw
a strong predictivity for NICU compared to the other three parameters. It presented 73.4% specificity and 79% sensitivity
at 0.0075 cut-off (AUC: 0.78; p = 0.003; 95% Cl: 0.608-0.914).

Conclusions: Evaluating the PR either alone or in a rational combination with AFP will provide physicians with valu-

able information about the advanced process of pregnancy and postpartum complications. The physicians might use
the aPR-AFP rate to predict NICU potential for pregnancy and need further studies to make more vital predictions on

postpartum complications.

Keywords: amnion progesterone receptor; alfa fetoprotein; neonatal; intensive care
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INTRODUCTION

Amniocentesis (AC) is the oldest known and most com-
monly used interventional procedure for prenatal diagnosis
[1]. The primary purpose of prenatal diagnosis is to have
information about the fetus’s health at the earliest time.
Since the fetus plays a crucial role in forming amniotic fluid
(AF), AC s proper for evaluating fetal health and the prena-
tal diagnosis of hereditary diseases [2]. The most common
indications for AC are advanced maternal age, high risk
in maternal serum screening test, family history of neural
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tube defect, stillbirth, two or more spontaneous abortions,
a family history of metabolic or molecular genetic disease,
and fetal birth defect [3]. To date, AF was the first method for
biochemical analysis. Studies are used for prenatal diagnosis
of congenital disorders to determine fetal well-being and
predict fetal maturity.

Progesterone (PRG) is an essential steroid sex hor-
mone for required to maintain a healthy pregnancy. It
helps physicians on detecting and understanding abnor-
malities of pregnancy period [4, 5]. The corpus luteum
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Registry to prospective
cross-sectional clinical study

v

According to power analysis
(a2 0,05; B: 0.20; power: 0.80)
The study needs 78 cases at least

v

Assessed participants:
(n=101)

\4

Eligible participants
(n=85)

Excluded (n = 16)

« not meeting inclusion (n =8)

« declined to be participant (n = 4)
« multiple pregnancy history (n = 4)

Figure 1. Flow chart for the selection and enrollment of the participants

produces it in the first eight weeks of pregnancy, but
the placenta plays this role from 8 to 12 weeks [6-8].
Progesterone prepares the tissue lining of the endome-
trium for stimulating glands in the early endometrium. It
suppresses uterine contractions and protects pregnancy
as well. It regulates the mother’s immune response to
prevent embryo rejection and improves uteroplacental
circulation and luteal phase support. Fetal membranes
and decidua are potential target tissues for PRG [6, 7, 9,
10]. Eventually, for delivery, PRG effectiveness on the
myometrium must change for the myometrium to switch
from silent to active. The tissue achieves this change with
neither peripheral maternal blood nor myometrial PRG
but with the shift in myometrial progesterone receptor
(PR).The interaction with PR primarily mediates the physi-
ological effects of PRG [7, 9-12]. Progesterone receptors
are in at least three functional isoforms in the tissues of
the human reproductive system: PR-A, PR-B, and PR-C
[9, 10, 12, 13]. These hormones pass through plasma
membranes by simple diffusion in target cells, and the
specific receptor in the nucleus binds [10]. There may
be efficacy differences in PR isoforms. For example, PR-B
was the dominant PR type in the decidua, while PR-C was
efficient in the amnion [12].

Amniocentesis is the most used interventional proce-
dure for prenatal diagnosis. The study aims to evaluate the
pregnancy outcomes undergoing AC and the potential of
amnion progesterone receptor (aPR) to alfa fetoprotein
(AFP) rate for predicting the probability of neonatal intensive
care unit (NICU).

MATERIAL AND METHODS
Study design

This research is a prospective cross-sectional clinical
study performed in the University Hospital setting between
August 2020 and February 2021. A total of 85 pregnant
women with a singleton pregnancy who are willing to join
the present research with their demographic/outpatient data
joined the study. The Ethical Committee approved the cur-
rent study (Date: 10.07.2020 — ID: E-20/311). All the partici-
pants gave written consent before contributing to the study.

Patient selection

The study population consisted of pregnant women
who underwent mid-trimester AC between 16-20 gesta-
tions for different indications. All cases were screened by
ultrasound for fetal anomalies before AC. As given in the
flowchart (Fig. 1), we performed a power analysis for the
participants. We recorded gestational age by the concordant
menstrual period or via the earliest ultrasound if the last
menstrual period was discordant or unsure. The indica-
tions for AC were; major fetal anomalies (Ventriculomegaly,
Cleft lip/palate, Cardiac defects, Omphalocele, Cystic hy-
groma) (n = 10; 11.7%), high risk in non-invasive prenatal
testing (NIPT) (n=4; 5%), ultrasound-determined soft signs
(Second-Trimester Sonographic Markers Associated with
Fetal Trisomy 21: Nuchal fold thickening, Single umbilical
artery, Echogenic intracardiac focus, Renal pelvis dilation,
Aberrant right subclavian artery, Echogenic bowel, Nasal
bone absence or hypoplasia) (n = 30; 35.2%), maternal fac-
tors (maternal request, anxiety and advanced maternal age
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(if the mother > 35 years)(n = 9; 10.5%), abnormal biochemi-
cal marker results in the first or second-trimester aneuploidy
screening test results, a family background of chromosomal
abnormalities such as; structural rearrangements in one of
the parents or previous fetus or child with a de novo chro-
mosomal anomalies (n = 30; 35.2%), abnormal ultrasound
scanin the first or second trimester of the pregnancy (n=3;
3.5%). We followed the patients and prospectively collected
their data regarding pregnancy complications. Preexist-
ing medical problems and demographics were collected
elaborately for each patient. None of the patients were in
the labor stage. The study excluded the followings: pregnan-
cies who received hormonal medications, twin pregnancies,
determined fetal aneuploidies incompatible with life, or fetal
death following AC procedure.

Amniocentesis procedure

Each participant gave informed consent to the AC pro-
cedure, an approach under ultrasound guidance between
15 and 20 weeks. We performed a fetus scan before the
amniocentesis to assess fetal condition. The puncture was
done with a 22-gauge (9 cm) spinal-needle, apart from
the fetus’s body and free from the fetal cord. The first
1 mL of amniotic fluid was discarded, and another 25 mL
of amniotic fluid was withdrawn for chromosome and PR
assessment. Following the procedure, the color and clarity
of the fluid are documented. The patients were discharged
20 minutes after the process was complete unless they
encountered complications. All the women were informed
to directly attend our gynecology and obstetrics ward if any
complications occurred following the discharge. The same
maternal and fetal unit specialist in our clinic performed all
procedures in the study.

Blood collection and laboratory tests

Maternal venous blood specimens were obtained si-
multaneously as the AF to evaluate the serum progester-
one (sPRG) levels. The collected samples were immediately
processed and stored at —80°C until thawed for assessment.
Both serum and AF samples were not subjected to freeze-
thaw cycles before evaluation. sSPRG, amniotic AFP (aAFP)
was measured using the competitive immunoassay method
(Roche Diagnostics, Indianapolis, IN 46250). Amniotic fluids
were collected via the AC procedure from each patient. The
samples were centrifuged at 2000 rpm for 12 min, and the
supernatant was kept in -80C conditions until the analysis
time. AF supernatant was evaluated for PR levels using ELISA
kits (Bioassay Technology Human Progesterone Receptor
ELISA Kit, Shangai, China). The amniotic PR (aPR) was as-
sessed using the ELISA according to the manufacturer’s
instructions. Inter & intra-assay variability were < 8% and
14%, respectively.

Statistical analysis

The significance level of statistical hypothesis tests was
< 0.05 for the current research. The SPSS version 22.0 (IBM
Soft. Comp.,USA) statistical software conducted the statisti-
cal analysis. For normally distributed variables, results were
expressed as mean and standard deviation. Categorical data
were compared using chi-square analysis or Fisher’s exact
test. Two groups with continuous variables were compared
with an unpaired t-test, and three groups were compared
using a one-way analysis of variance followed by Tukey’s
multiple comparison test. Non-normally distributed data are
presented as the median. Using Dunn’s multiple comparison
test, groups were compared using the Kruskal-Wallis with
post-hoc analysis. Additionally, stepwise linear regression
was performed to identify potential clinical preoperative
confounders for the comparisons. A receiver operating char-
acteristic (ROC) curve assessed the potential of amnion
progesterone receptor to alfa fetoprotein rate (aPR-AFP)
for predicting the probability of neonatal intensive care.

RESULTS
Demographics
As given in Table 1 with details, the participant’s mean
age was 32.6 + 5 years (n = 85, range: 19-44). Thirty-nine of
the deliveries were by cesarean section, 46 were delivered
by standard delivery, and 45 of the babies were boys, while
40 were girls. Seven babies required neonatal intensive care.

Regression analysis

In the analysis of SPRG and aAFP, there was no correlation
on factors such as post-pregnancy NICU, gravida, birth week,
smoking, a/s indication, gender, mode of delivery, third-
trimester complication, chromosomal anomaly, abortion,
weight, parity (p > 0.05). Unlike sPRG and aAFP, aPR showed
a positive correlation with NICU and a negative correlation
with parity. This correlation was not strong. We observed lin-
ear regression analysis that the aPR-AFP rate showed strong
linearity with NICU and pregnancy parity, as in Table 2.

ROC analysis
The receiver operating characteristic (ROC) analysis we
did for the predictability of NICU, given in Table 3 with details
and Figure 2 with graphic, showed that sPRG (AUC: 0.42;
p=0.341) and aAFP (AUC: 0.41; p =0.283) have no diagnostic
efficiency in terms of predicting NICU. Unlike, aPR showed
a predictive potential for NICU with 74,1% specificity and
67,2% sensitivity at 59,7 cut-off values [AUC: 0.69; p = 0.044;
95% confidence interval (Cl) 0.472-0.881]. In the aPR-AFP
rate analysis, we saw a strong predictivity for NICU compared
to the other three unique parameters. It presented 73,4%
specificity and 79% sensitivity at 0,0075 cut-off value (AUC:

0.78; p =0.003; 95% Cl 0.608-0.914).
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Table 1. Demographic and clinical features of the participants

Variables Mean/frequency Range/percent
Age [years] 326+59 19-44
Maternal weigh [kg] 67.4+13 41-103
Height [m] 1599 + 6.4 140-180
aPR [ng/mL] 69.8 + 101 13-746
aAFP [ng/mL] 9470 £ 7402 474-43150
aPR-AFP rate 0.011 +0.0001 0.001-0.087
Birth weigh [g] 2770£1110 125-4180
NICU period [days] 16+7.7 0-64
Gender

Male 45 52.9%

Female 40 47.1%
Delivery

Normal 46 54.1%

Caesarean 39 45.9%
Cigarette
No 73 85.9%
Yes 12 14.1%
Gravida

1 18 21.2%

2 27 31.8%

3 12 14.1%

4 17 20.0%

5 9 10.6%

6 2 2.4%
Parity

0 24 28.2%

1 28 32.9%

2 21 24.7%

3 10 11.8%

4 2 2.4%
AC indication

MFA 10 11.8%

NIPT 4 4.7%

Soft Signs 29 34.1%

Test Risk 36 42.4%

Maternal 6 7.1%
Abortus

0 58 68.2%

1 14 16.5%

2 10 11.8%

3 1 1.2%

4 2 2.4%

aPR — amnion progesterone; aAFP — amnion alfa fetoprotein; aPR-AFP — amnion
progesterone to alfa fetoprotein rate; NICU — neonatal intensive care unit;
AC — amniocentesis; MFA — major fetal anomaies; NIPT — non-invasive phetal test

DISCUSSION

In the present analysis, we predicted that the study
of the amniotic hormones in the early pregnancy period
might be informative for the pregnancy and postpartum
processes. Evaluating the PR in the AF alone or in rational
combination with AFP will provide physicians with useful
information about the advanced pregnancy and postpar-
tum complications process.

Before the onset of labor, there is a substantial decrease
in maternal PR, which is essential in decreasing the effects
of PRG in the initiation of delivery in animals [14]. Unlike
animals, this is different in the human fetus. According to
the analysis of PRG values, maternal and AF concentrations
do not show any change before the labor [15]. According
to recent studies, if PRG support is given as an external
supplement, it causes a decrease in the frequency of uterine
contractions [16, 17]. For these reasons, new research has
focused on mechanisms that may explain the effect of PRG
more strongly, especially at the myometrium or decidua
level.In this sense, the relationship between AF and PRG has
become a focal point for us physicians to analyze the course
of pregnancy and the possibility of complications after it.

Amniotic fluid, which is the habitat of the fetus, is
a liquid substance of diagnosticimportance not only in the
nutrition of the fetal membranes but also in the homeosta-
sis of pregnancy. During pregnancy, there are changes in
electrolyte values in the AF of the pregnant, and hormones
are produced by fetal trophoblastic cells and secreted into
the maternal circulation [18]. In a study by Mazor et al.
[19], maternal and serum PRG was correlated, though the
study of Nagamani et al. [20] found that they did not find
any correlation. Norwitz et al. [21] showed the in-vitro ho-
meostasis role of PR in the fetalmembrane. So-Youhun et
al. [22] reported uterine PR and its relationship to labour,
and PR-A and B types were described by them. According
to Leonhardt et al. [23], changes in PR can have a role in
labor at term delivery. A shift in PR expression may mediate
PRG withdrawal. In the present study, we would be able to
obtain information about both the pregnant and the baby
in the later stages of pregnancy by measuring aPR and aAFP,
unlike serum measurements. We analyzed total PR instead
of sub-receptor analysis.

In our analysis, sSPRG and aAFP showed no significant
correlation with post-pregnancy NICU, gravida, birth week,
smoking, gender, mode of delivery, third-trimester compli-
cation, chromosomal anomaly, abortion, weight, or parity.
Unlike sPRG and aAFP, aPR showed a positive correlation
with NICU and a negative correlation with pregnancy parity.
In linear regression analysis, the aPR-AFP rate showed strong
linearity with NICU and pregnancy parity. In the aPR-AFP rate
analysis, we saw a strong predictivity for NICU compared to
other parameters. It presented 73.4% specificity and 79%
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Table 2. Linear regression analysis of amnion progesterone receptor to alfa fetoprotein rate

95% confidence interval

Variables Beta T p value

Lower Upper
Constant = 6.179 0.0001 0.008 0.017
NICU 0.445 4.592 0.0001 0.01 0.024
Pregnancy parity -0.271 -2.798 0.006 -0.006 -0.001

Dependent variable: amnion progesterone receptor to alfa fetoprotein rate (aPR-AFP); Predictors: NICU, gravida, smoking, chromosomal anomaly, delivery (Caesarean or
normal), gender, third-trimester complication, abortion, parity; NICU — eonatal intensive care unit

Table 3. The receiver operating characteristic (ROC) curve analysis for neonatal intensive care unit (NICU) possibility

Variables Area SE
SPRG [ug/L] 0.42 0.09
aAFP [ng/mL] 0.41 0.08
aPR [ng/mL] 0.69 0.11
aPR-AFP 0.78 0.07

| 95% confidence interval
p value

Lower Upper
0.341 0.219 0.608
0.283 0.243 0.562
0.044 0472 0.881
0.004 0.608 0.914

Variables: sPRG, aAFP, aPR, aPR-AFP; sPRG — serum progesterone; aAFP — amnion alfa fetoprotein; aPR — amnion progesterone; aPR-AFP — amnion progesterone to alfa

fetoprotein rate

1.0
0.8
> 0.6
=
2
v
v 04
sPRG
0.2 aAFP
aPR
aPR-AFP Rate
Reference line
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1 — Specificity

Figure 2. The receiver operating characteristic (ROC) curve of
amniotic hormones for predicting neonatal intensive care unit (NICU);
sPRG — serum progesterone; aAFP — amniotic alfa fetoprotein;
aPR—amnion progesterone receptor; aPR-AFP — amnion progesterone
to alfa fetoprotein

sensitivity; hence, physicians might use this novel index to
predict NICU potential for pregnant women.

This prospective clinical research had some limitations.
The major limitation is the inability to correlate amniotic hor-
mone levels with maternal levels in these samples. Changing
PR levels influences gestational length in humans, which is
particularly important to research on regulating PR isoform

expression. We measured total PR instead of all lower Pro-
gesterone receptors (PR-A, PR-B, and PR-C), which allowed
us to reach a generalizable result over total PR rather than
a specific PR effect. The efficacy and NICU specificity of the
results may be increased in a study with all specific receptors.
As a minor limitation, we analyzed samples of hormones at
different times.

CONCLUSIONS

Amniotic hormones are essential to obtain information
about both the pregnant and the baby in the later stages of
pregnancy by measuring PR and AFP, unlike serum measure-
ments. Evaluating the PR alone or in rational combination
with AFP will provide physicians with useful information
about the advanced pregnancy and postpartum complica-
tions process. The physicians might use the aPR-AFP rate to
predict NICU potential for pregnancy and need further stud-
ies to make more vital predictions on postpartum complica-
tions. The data are preliminary and require further analysis.
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ABSTRACT

Objectives: Parturients in labor experiencing severe pain may develop several complications, which could be avoided
using various forms of labor analgesia. Researchers hold divergent opinions about the effect of epidural analgesia (EA)
on labor duration and delivery mode. This paper aims to establish if EA affects the duration of the 1%t and the 2"d phase
of labor and the percentage of emergency Cesarean sections (CS) and instrumental delivery.

Material and methods: The patients in this cohort study were recruited at St. Sophia’s Specialist Hospital in Warsaw,
between January 1st, 2020, and June 1st, 2020 . We used following inclusion criteria: patients aged 18-40 with singleton
pregnancies and cephalic presentation of the fetus who gave live birth at a gestational age of 37-42 weeks to neonates
with birthweight 2500-4250 g and received EA at the cervical dilation between three and six centimeters. The control
group didn't receive anesthesia. We excluded planned CS and vaginal births after CS. Data analysis was performed for
all parturients and separately for multiparas and nulliparas.

Results: Out of 2550 deliveries, we included 1052 patients — 443 participants with EA and 609 in the control group.
Patients with epidural analgesia experienced longer labor 415 vs 255 min (p < 0.01), longer 15t and 2" stage (p < 0.01).
They had a lower risk of emergency CS (OR = 0.56) (p < 0.01) but were more likely to have instrumental delivery.

Conclusions: Epidural analgesia prolongs the first and the second stage of labor yet doesn't affect neonatal out-
comes. Moreover, the risk of emergency CS in nulliparas with EA is three times lower.

Keywords: cesarean section; parturition; epidural anesthesia; parity
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INTRODUCTION

Parturients describe labor pain as the worst pain they
have ever endured [1]. This is because during childbirth, their
body, due to pain, is exposed to hyperventilation, the release
of catecholamines, and cortisol. This may cause respiratory
alkalosis and uterine vasoconstriction [2], reducing oxygen
transfer to the fetus and metabolic acidosis [3]. In addition,
exposure to severe pain may cause mental health problems
of the mother that affect relationship with the child or even
with a partner [4].
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To provide a comfortable birthing experience and pre-
vent those adverse effects, healthcare professionals offer pa-
tients various forms of labor analgesia. The ideal anesthesia
for childbirth should have minimal impact on the progress
or outcome of labor, the fetus or newborn, and minimal
maternal side effects [5]. Neuraxial analgesia meets many
of these criteria [3-5] and is regarded as the gold standard
[6]. However, the commonly used epidural anesthesia (EA)
carries the risk of complications related to the procedure or
side effects of the administered drugs [3].
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Some reports suggest that EA is associated with pro-
longed labor, increasing the risk of instrumental delivery
and caesarean section (CS) [7-13]. However, as there is no
clear standpoint on this topic, more research is needed to
provide detailed and established information for the labor-
ing parturients to facilitate their decision on labor analgesia.

Objectives

This paper aims to determine whether EA prolongs the
15t and the 2" phase of labour and if it affects the ratio of
vaginal and instrumental delivery and C-section both in
nulliparas and multiparas. We hypothesize that anaesthesia
prolongs the duration of labour, particularly the second
phase, and increases the rate of caesarean sections and
instrumental deliveries.

MATERIAL AND METHODS

Between January 1%, 2020, and June 1%, 2020, we con-
ducted a single-center cohort study at St. Sophia’s Special-
ists Hospital in Warsaw, obstetrics, and gynecology tertiary
referral healthcare facility, to investigate the correlation
between epidural analgesia and duration and mode of de-
livery. We followed parturients in labor and their neonates
from the beginning of the 15t phase up to hospital discharge.
The study has received approval from the Centre of Post-
graduate Medical Education Bioethics Committee (No.
101/PB/2019). Because of retrospective analysis of an-
onymized data, individual patient consent was not needed.
STROBE guideline for cohort studies was used to ensure
proper reporting of data and outcomes [14].

Labor anesthesia and obstetric care

Our center uses EA for labor analgesia. The patients
were given pain relief on demand regardless of cervical
dilation. The type, volume, and concentration of admin-
istered drugs were chosen individually for each partu-
rient by an experienced anesthesiologist. The anesthetics
administered included: fentanyl (10%, 0.5%, 0.2%), lido-
caine (1%), bupivacaine (0.5%, 0.1%, 1%), bupivacaine
with adrenaline (0.1%, 0.5%, 0.125%, 0.625%), ropivacaine
(0.2%). Detailed description of anesthetic use was pre-
sented in Supplementary Table 1. Obstetric care was similar
in both groups, and a vaginal examination was performed
every two hours. A specialist obstetrician made decisions
concerning assisted vaginal delivery and CS according to
maternal or fetal indications.

Study population
Patients were retrospectively evaluated by dividing
them into groups with anesthesia (EA) and without anes-
thesia (no EA). Into the EA group we included only those
patients, who received EA at the cervical dilatation between

three to six cm. Finally, we performed an additional analysis
where we stratified participants by parity (nulliparas and
multiparas) within EA and no EA groups.

Data collection

Our primary outcome was the duration of labor defined
as the sum of the 15tand 2" phases and the mode of delivery
(vaginal or operative childbirth). We defined the beginning
of the 15t stage of labor as the mother’s impression that the
contractions are regular and the end as a complete cervical
dilation (10 cm). The 2"d stage of labor is the time between
full dilatation of the cervix and the birth of the neonate[15].
Our secondary outcomes were maternal (perineal rupture,
duration of hospitalization, postpartum hemorrhage) and
neonatal outcomes (Apgar score < 7 points in 15t and 5t
min. admission to the ICU). According to the World Health
Organization (WHO) definition, postpartum hemorrhage
was diagnosed as blood loss of = 500 mL after vaginal deliv-
ery and > 1000 mL after cesarean section [16]. We obtained
individual patient data from the electronic health records
and anesthesia documentation.

Study size
The number of labors in our center determined the
sample size. We included all single live births at term (37—
-42 weeks), women aged 18-40, with the fetus in the ce-
phalic presentation and birth weight between 2500 g and
4250 g.We excluded patients with scheduled caesarean sec-
tions and vaginal deliveries after caesarean section.

Data analysis

All statistical analyses were performed using STATISTICA
13.3 version (StatSoft Inc.). Data were demonstrated as av-
erage + standard deviation (SD). The relationship of quan-
titative variables across the groups was calculated using
the t-student or U Mann-Whitney test. The significance of
qualitative variables was calculated using the chi-square test.
Logistic regression was performed to calculate the correla-
tion between the individual factors, and the OR (odds ratio)
was calculated. For adjusted OR (aOR) calculation was per-
formed. In all calculations, significant values were assessed for
p<0.05andwhen95%confidenceinterval (Cl)did notinclude 1.
Missing data were omitted from calculations.

RESULTS

A total of 2550 births were conducted in our centre
between January 15t and June 1%t 2020. We excluded
1498 records. Out of 1052 patients included in the analysis,
443 (42.1%) participants received EA (nulliparous — 67.5%,
multiparous — 32.5%) and 609 (57.9%) delivered without
EA (nulliparous — 35.5%, multiparous — 64.5%). These
results are shown in Figure 1. Patients in both groups had

734 www. journals.viamedica.pl/ginekologia_polska



Aleksandra Olszynska et al., Epidural analgesia effect on delivery

Table 1. Demographic and clinical characteristics of parturients and their infants included in the study?

No epidural anaesthesia

Characteristics n =609 [%]
A+SD
Maternal age [years] 31.8+4.1
BMI before pregnancy 223+39
Neonatal birth weight [g] 3440.2 +374.2
Head circumference [cm] 345+24
Gestational age at delivery [weeks] 393+ 1.1
Parity
Nulliparous 216 (35.5)
Multiparous 393 (64.5)
Number of pregnancies
1 184 (30.2)
2 248 (40.7)
3 106 (17.4)
>4 71(11.7)
Labour induction 286 (47.0)
Oxytocin administration 137 (22.5)
Education
Higher 338 (55.5)
Secondary 38 (6.3)
Primary 5(0.8)
Missing data 228 (37.4)
Marital Status
Married 464 (76.2)
Single 76 (12.5)
Divorced 10(1.6)
Widowed 0(0.0)
Other 3(0.5)
Missing data 56 (9.2)

Epidural anaesthesia

n =443 [%] p value
A£SD
30.8+4.0 <0.01
228+42 0.08
3461.1 £358.2 0.36
345+£15 0.82
394+1.1 0.04
299 (67.5) <0.01
144 (32.5)
258 (58.2)
126 (28.5) <0.01
43(9.7)
16 (3.6)
310(70.0) <0.01
209 (47.2) <0.01
224 (50.6)
31(7.0) 0.55
2(0.4)
186 (42.0)
288 (65.0)
109 (24.6)
5(1. <0.01

1.2)
1(0.2)
1(0.2)
39(8.8)

amissing data, n (%): BMI before pregnancy, 89 (9.2); head circumference, 39 (3.8); BMl — body mass index

acomparable body mass index (BMI) before pregnancy and
education level. We also did not observe any significant
differences in neonatal characteristics (birth weight and
head circumference). In our study, more nulliparas than mul-
tiparas received EA 67.5% vs 32.5% among the EA group.
Also, patients in the EA group more often had induction of
labour (70% vs 47%) and administration of oxytocin (47.2%
vs 22.5%) (Tab. 1). Drugs administered for EA along with
doses are shown in Table S1 in the Supplementary Table.

Several factors were found to be statistically significant
in the population characteristics. The induction of labour
and oxytocin administration may have influenced the re-
sults, as discussed below. There were slight variations in
maternal age and gestational age, but they were not clini-
cally significant. Differences between the groups regarding
marital status appear to be insignificant. From a clinical
point of view, it is more important whether a patient is
nulliparous or not.

Table 2 shows the comparison between EA and non-EA
groups. One of the primary outcomes was the mean dura-
tion of labour which was longer in patients who received EA
than those without analgesia (415 min vs 255 min). In addi-

tion, the 1%tand the 2" stages of labour were also prolonged
in the EA group. In the EA group, parturients were twice
more likely to give birth naturally than by caesarean sec-
tion. However, they were more likely to have instrumental
delivery with vacuum extraction, and their hospital stay
was longer. The number of clinically significant 3"d-degree
perineal lacerations did not differ between the groups. There
was no association between EA and blood loss, postpartum
haemorrhage, and admission to the Neonatal Intensive
Care Unit. There were also no differences in Apgar scores
< 7 between the two groups.

The analysis shows statistically significant differences
between nulliparas and multiparas with and without EA
(Tab. 3). The duration of the first and second stages of labour
was longer in the group with EA in nulliparas and multipa-
ras (Fig. 2). Nulliparas who received EA were almost three
times less likely to deliver by caesarean section than those
without EA (p < 0.01). In the group of multiparas, there were
no significant differences in the rate of emergency caesa-
rean sections, but the patients with EA were more likely to
give birth naturally (p =0.22). In the group of nulliparas, EA
did notincrease the risk of longer hospitalization. However,
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2250 deliveries

between January 1%, 2020, and June 1%, 2020

A 4

1498 records excluded

648 scheduled caesarean deliveries

362 vaginal birth after caesarean

22 multiple pregnancies

2 non-cephalic presentation

54 maternal age < 18 or > 40

78 gestational age < 37 or > 42 weeks

98 newborn birth weight < 2500 g or > 4250 g
234 anesthesia given < 3 or > 6 cm dilation

v

1052 patients included in the study

|

l

609 no epidural anesthesia
216 nulliparas
393 multiparas

443 epidural anesthesia
299 nulliparas
144 multiparas

Figure 1. Study flow chart

Table 2. Outcomes correlated with epidural anaesthesia (all patients)?

No epidural anaesthesia

Outcomes n =609 [%]
A+SD
Duration of labour [min] 255+ 129
Duration of 1%t stage [min] 235+121
Duration of 2" stage [min] 21+19
Caesarean section 107 (17.6)
Instrumental delivery 15(2.5)
Vacuum 15(2.5)
Forceps 0(0.0)
Postpartum haemorrhage 137 (22.5)
Blood loss [mL] 410+ 188
3" degree perineal laceration 1(0.2)
Apgar score < 7
at 1t min 5(0.8)
at 5t min 1(0.2)
Admission to neonatal intensive care unit 39 (6.4)
Mother’s postnatal hospital stay [days] 3.76 +2.11

Epidural anaesthesia
n =443 [%] p value OR (95% CI)
A+SD
415170 <0.01 1.006 (1.005-1.006)
379+ 152 <0.01 1.008 (1.007-1.010)
3531 <0.01 1.032 (1.024 to 1.039)
47 (11) <0.01 0.56 (0.39-0.80)
24 (5.4) 0.02 2.27(1.18-4.38)
22(5.0) 0.02 2.07 (1.0-4.04)
2(0.5) 1.00 =
102 (23.02) 0.84 1.03 (0.77-1.38)
417 £126 0.54 1.000 (0.999 to 1.001)
1(0.2) 0.82 1.38 (0.09-22.05)
4(0.9) 0.88 1.10(0.29-4.12)
0(0.0) 1.00 =
25 (5.6) 0.61 0.87 (0.52-1.47)
433 +2.09 <0.01 1.14(1.07-1.21)

missing data, n (%): duration of labour, 1 (0.2); duration of 1% stage, 156 (14.8); duration of 2" stage, 161 (15.3); blood loss, 13 (1.2); Apgar score at 15 min, 1 (0.2); Apgar

score at 5t min, 2 (0.4)

in the group of multiparas, those who received EA were
at a higher risk of longer hospitalization than parturients
without EA.The groups did not differ significantly in the rate
of instrumental deliveries, blood loss and perineal injury,
Apgar score < 7, and admission to the neonatal intensive
care unit. Nulliparas in the EA group were at a lower risk of
postpartum haemorrhage.

DISCUSSION
This cohort study involving 1052 patients aimed to de-
termine the effect of epidural analgesia on labor duration
and delivery mode. The study showed that EA indepen-
dently of the group prolongs the 15tand 2"9 phase of labor.
Furthermore, in the group with anesthesia, we observed
a lower number of caesarean sections, higher incidence of
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Table 3. Outcomes correlated with epidural anaesthesia after stratification according to parity

Nulliparas? Multiparas®
No epidural Epidural No epidural Epidural
Outcomes anaesthesia  anaesthesia value anaesthesia  anaesthesia value
N =216 [%] N =299 [%] P n =393 [%] n =144 [%] P
A+SD A+SD A+SD A+SD

Duration of labour [min] 346+ 153 471 £175 <0.01 219+ 102 323+ 146 <0.01
Duration of 1%t stage [min] 310+ 145 429 + 169 <0.01 206 + 100 294+ 101 <0.01
Duration of 2nd stage [min] 36+ 22 43+34 <0.01 148+ 12 19.6+12 <0.01
Caesarean section 66 (30.6) 39(13.0) <0.01 41(10.4) 8(5.6) 0.22
Instrumental delivery

Vacuum 11(5.1) 20 (6.7) 0.55 4(1.0) 2(1.4) 0.77

Forceps 0(0.0) 2(0.7) 1.00 0 0 1.00
Postpartum haemorrhage 81 (37.5) 86 (28.8) 0.04 56 (14.2) 16 (11.1) 043
Blood loss [mL] 451+ 278 430+ 131 0.60 389+ 103 390+ 108 0.86
3" degree perineal laceration 0(0.0) 0(0.0) 1.0 1(0.3) 1(0.7) 0.49
Apgar score < 7

at 1! min 1(0.5) 2(0.7) 0.76 4(1.0) 2(1.4) 0.73

at 5t min 0(0.0) 0(0.0) 1.00 1(0.3) 0(0.0) 0.54
Admission to neonatal intensive care unit 19(8.8) 15 (5.0) 0.09 16 (5.1) 10(6.9) 043
Mother's postnatal hospital stay [days] 425+22 453+2.1 0.16 349+20 3920 0.02

2missing data, n (%): duration of labour, 1 (0.2); duration of 1% stage, 104 (20.2); duration of 2" stage, 104 (20.2); blood loss, 7 (1.4); Apgar score at 5™ min, 1 (0.2); Pmissing
data, n (%): duration of 1%t stage, 52 (9.7); duration of 2" stage, 57 (10.6); blood loss, 6 (1.1); Apgar score at 15t min, 1 (0.2); Apgar score at 5™ min, 1 (0.2)

Primiparas Multiparas
1.0 1.0
0.9 0.9
0.8 0.8
° 2
s 07 $ 07
= =
3 06 Epidural anesthesia 3 0.6 ) .
S 05 group S 05 Epidural anesthesia
s s group
S 04 § 04
g 03 g 03
2 No epidural c%
& 02 anesthesia 0.2 No epidural
0. Jroup 0.1 anesthesia
group
0.0 0.0
-0.1 -0.1
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600
Time [min] Time [min]
Figure 2. Kaplan-Meier survival analysis of labor duration
instrumental deliveries (vacuum), prolonged labor duration, To date, many papers have reviewed the association
and maternal hospitalization. In nullipara, EA remarkably between EA and the mode of delivery. In our study, EA
lowered the number of emergency caesarean sections and resulted in a two-fold reduction in risk of CS in the general
was associated with a lower risk of postpartum hemorrhage. population and a threefold reduction/decrease in the
Thus, our hypothesis was confirmed in the aspect of labor nulliparous group. The effect of EA on the risk of CS has
duration, but the hypothesis that EA increases the rate of been reported in the literature. A study of 1733 low-risk
caesarean sections was proven false. nulliparas showed up to four times higher rates of
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caesarean sections in the group of parturients who
received anaesthesia [7]. In another study, the caesar-
ean section rate was 9.2% vs 4% in the group with and
without EA, respectively, but the p value was 0.06 [9].
Another randomized cohort study showed that the effect
of anesthesia depends on the concentration of analgesic
drugs used [17].In our study, the analgesics and their con-
centrations were, heterogeneous and differed from those
used in the study quoted above, they were selected by
specialized anesthetists to allow patients to walk around
the delivery room. This could potentially be one explana-
tion for the differences in the results obtained.

On the other hand, no association between anaesthesia
and caesarean section was demonstrated in a 2018 system-
atic review based on 33 randomized cohort studies (moder-
ate-quality evidence) [8]. In the 2018 study of 207,525 births,
asignificantly lower rate of caesarean sections was observed
in seven groups. These included multiparas labor induction,
while the rate of caesarean sections was slightly higher in
those with spontaneous onset of labor. So, induction of
labor seems to be associated with a higher rate of caesarean
section. In our study, more patients in the EA group had
labor induction (70% vs 47%). Another study on the effect
of EA on labor induction showed more caesarean sections
among participants with anesthesia (26% vs 10.1%) [18].
However, there were more frequent post-term pregnancies
in this population and significantly higher birth weight in
the group with EA compared to the group without EA, which
may have influenced the results. Nevertheless, other factors
besides EA may likely influence the rate of emergency cae-
sarean sections, and further research on this topic is needed.

For instrumental deliveries, we observed a twofold in-
crease in the rate of vacuum deliveries in the group that re-
ceived anesthesia. However, a separate analysis of a group of
nulliparas and multiparas did not confirm this. The literature
concerning the effect of EA on the rate of instrumental de-
liveries is more consistent. There is an abundance of papers
reporting increased rates of instrumental deliveries in the
group with EA[8, 10]. On the other hand, a systematic review
and meta-analysis of randomized controlled trials found no
association between EA (with low analgesic concentrations)
and instrumental delivery. However, this meta-analysis was
based on small studies of low quality [19].

In our study, the longer duration of the first and second
phases of labor shown in the nulliparous and multiparas in
the EA group is statistically significant. These differences
showed no correlation with any serious maternal or neonatal
adverse effects and can therefore be considered clinically ir-
relevant. The literature on the impact of EA on length of labor
isinconsistent. A correlation between EA and longer duration
of the 15tand the 2" phase of labor was observed in a study
involving 645 parturients in labor [9]. Other studies have also

shown longer duration of labor in the group with EA[11-13].
However, the meta-analysis provides evidence that EA may
even shorten the second phase of labor, depending on the
combination of drugs used [20]. According to recent stud-
ies, the use of oxytocin may be associated with longer labor,
which might have influenced the results of the study [21].

In our study, patients who received EA had a longer
hospital stay. However, this effect was statistically significant
only for multiparas, and the difference was less than half
a day. In the study of Liu et. al. [22] any adverse outcomes
of child and mother were found significant. The longer hos-
pital stay was also observed in a study of Yin and Hu [23],
and was probably related to increased rate of maternal
intrapartum fever.

The study showed that the incidence of hemorrhage was
lower in nulliparas with EA. At the same time, there was no
difference in the amount of blood loss among nulliparas in
the group with and without EA.We did not find similar results
in the available literature. After correction, this result was not
found to be statistically significant. Some studies indicate that
the duration of labor affects the incidence of maternal hemor-
rhage [24]. However, others do not confirm an increased inci-
dence of hemorrhage with anesthesia. Due to the discrepancy
in results, further studies on this topic are needed.

In the present study, EA did not affect neonatal out-
comes — neither Apgar scores at 15tand 5™ minute nor the
rate of ICU admissions, which is consistent with the available
literature [2, 8, 24].

A key strength of this study is its applicability which is
determined by a few factors. The setting of this study included
a tertiary care hospital, a broad choice of analgesics depend-
ent on anesthesiologist’s discretion as in many other facilities
worldwide. A large group of patients was included in the study
and their range is wide — both nulliparas and multiparas. We
included young adolescents as well as more mature patients.

This study has several limitations. These are primarily
related to the observational retrospective character of the
study as there may be other factors affecting the outcome
which are not included, such as maternal position during
the first [25] or second stage of labor [26]. We did not rule
out any BMI category nor participants with labor induction
as this is a procedure often performed in parturients. Finally,
patients were given different combinations of drugs and
at different concentrations, which represents the situation
daily at different hospitals in Poland and worldwide.

Moreover, we could not obtain data on the participants
reasons for their decision on labor anesthesia. For example,

’

parturients with initially longer deliveries could request for
administration of anesthesia more often because of long-
er-lasting pain. Moreover, assessment of the onset of the
15t phase of labor is potentially subject to recall bias among
the patients who initiated labor out of the hospital. In these
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cases, the onset of regular contractions was subjectively
estimated. Also, missing data could have affected the results.

CONCLUSIONS

Even though EA prolongs the delivery time, it is clini-
cally irrelevant as it does not affect maternal or neonatal
outcomes, whereas it provides comfort. Our study shows
that EA may play a protective role and reduce the number of
Cesarean sections in a particular group of patients. Statistical
analysis suggests that confounders can affect the mode of
delivery. Further research is therefore needed to evaluate
these factors and provide parturients pain-free labor that
is safe for them and their infants.
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SUPPLEMENTARY MATERIAL

Supplementary Table S1. Combination of drugs used to EA with doses

F+BA 107 (24.2) 142.1 £88.0 = 93+£42 =
F+L+BA 94 (21.1) 113.6+£95.8 325+147 = 10.6 £4.03 =
F+R 81(18.3) 145.1 £ 86.4 = = = 219+£7.0
F+L+R 58(13.1) 131.6 £96.8 45.0£30.8 = = 215+73
F+L+B 48(10.8) 184.0+£63.3 31.7+£128 155+126 = =
F+B 45(10.2) 524+86.9 = 16.7+7.2 = =
Other combination 6(1.4) 152.5+82.3 350+£11.2 37.5+27.5 12.0+0.0 248+7.8

*missing data, n (%): drugs combination, 4 (0.9); F 16 (3.6); L, 7 (1.6); B, 4 (0.9); BA, 16 (3.6); R, 7 (1.6)
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ABSTRACT

Objectives: To compare the efficacy of three regimes of uterotonic agents on PPH in women undergoing cesarean
section in our RCT.

Material and methods: This study was a randomized controlled study (NCT05083910) performed at the Bezmialem
Vakif University between July 2021 and January 2022. All women were randomly allocated into three groups: Group |
(n=52) — oxytocin only; Group Il (n = 52) — the combination of oxytocin plus intrauterine misoprostol; Group lll (n =52)
— carbetocin only. The primary outcome measures were: PPH to evaluate with the change between the concentrations
of preoperative and postoperative hemoglobin, hematocrit and intraoperative blood loss.

Results: The blood loss characteristics, including the change in hemoglobin and the change in hematocrit concentration,
intraoperative blood loss, intraoperative additional hemostatic uterine sutures and the need for additional uterotonics, were
lowest in group lll, although all groups were comparable in terms of blood loss parameters. Group Ill had the highest blood
loss ratio, exceeding 1000 mL. For the combination of oxytocin and intrauterine misoprostol, the ARR was 3.8% (95% Cl
20.02-12.33), with a RR of 1.18 (95% Cl 0.58-2.39) and a NNT of 26 (95% Cl 8.1-4.9); for carbetocin, the ARR was 5.8%
(95% Cl1 22.15-10.61), with a RR of 1.27 (95% Cl 0.63-2.53) and a NNT of 17 (95% Cl 9.41-4.51).

Conclusions: Our results demonstrate that carbetocin shows no superiority in the prevention of PPH in women undergo-
ing cesarean section. Oxytocin still seems to be a highly effective alternative to prevent PPH.

Keywords: postpartum hemorrhage; oxytocin; uterotonic agents
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INTRODUCTION

Postpartum hemorrhage (PPH) is a serious but rare
condition when a woman has heavy bleeding after giving
birth. This is a prominent factor contributing to maternal
morbidity and mortality on a global scale [1] .

Various modern technological (e.g., intrauterine balloon
tamponade, interventional radiological procedures) and
pharmacological (e.g., anti-fibrinolytic agents, recombinant
factorVlla) advancements have been made in the manage-
ment of postpartum hemorrhage (PPH). Nevertheless, the
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primary focus remains on preventing PPH through active
management of the third stage of labor. This involves rou-
tinely administering uterotonic agents to enhance uterine
contractions, reducing maternal morbidity and mortality
[2-4].

Indeed, recent guidelines suggested the routine preven-
tive administration of uterotonic agents during the third
stage of labour for all births, regardless of the route of de-
livery, to reduce the incidence of PPH: the Royal College of
Obstetricians and Gynaecologists guidelines recommend

Bezmialem Vakif University Hospital, iskender Pasa Mh Adnan Menderes Bulvan, Vatan Cad, 34093 Fatih, Istanbul, 34093, Tiirkiye

fax: +90 (212) 453 18 69, tel. ++90 212 453 1700, e-mail: drcaglarcetin@outlook.com

Received: 25.12.2022 Accepted: 28.05.2023 Early publication date: 29.08.2023

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download articles and
share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

741


mailto:drcaglarcetin@outlook.com
https://orcid.org/0000-0001-6733-592X
https://orcid.org/0000-0003-1231-128X
https://orcid.org/0000-0002-0306-6422
https://orcid.org/0000-0002-0843-9160
https://orcid.org/0000-0002-9376-4282
https://orcid.org/0000-0001-6530-0942
https://orcid.org/0000-0003-0472-3727

Ginekologia Polska 2023, vol. 94, no. 9

51U of slow intravenous oxytocin injection; the World Health
Organization recommend 10 IU of oxytocin injection (IU, IV/
/IM); French guidelines recommend 5 or 10 IU of oxytocin
(IV or IM) [5-7] .

In the past few decades, many studies have focused on
improving the preventive regimes of uterotonic agents for
PPH. Oxytocin (produced in the hypothalamus), misoprostol
(a prostaglandin E1 analogue) and carbetocin (a synthetic
long-acting oxytocin analogue) are the most popular utero-
tonic agents to have been evaluated in studies, in terms of
their effectiveness in preventing PPH.

As the first-line prophylactic drug, oxytocin is still rec-
ommended to prevent PPH; however, there is currently no
consensus in the literature for the optimal dose and infu-
sion rate of oxytocin. A single 100 pg dose of intravenous
carbetocin can provide a prolonged uterine contraction of
up to an hour, while carbetocin has a longer half-life than
oxytocin (41 min), which gives it an advantage [8, 9].

The efficacy of vaginal or rectal misoprostol has also
been demonstrated in the prevention of PPH [10].

Moreover, it can be administrated by the sub-
lingual route after rectal or vaginal administration. Some
studies have assessed the effectiveness of intrauterine mis-
oprostol in preventing postpartum hemorrhage (PPH) in
women undergoing cesarean section (CS) [11, 12].

Our randomized controlled trial aimed to assess wheth-
er there were any distinctions among the three regimens
of uterotonic agents concerning the primary outcome of
postpartum hemorrhage occurring in women who have
undergone a cesarean section.

MATERIAL AND METHODS
Participants

This study was a randomized controlled study
(NCT05083910) performed at the Department of Obstet-
rics and Gynaecology of Medical Faculty of Bezmialem Vakif
University between July 2021 and January 2022. The study
received approval from the Ethical Committee of the Medical
Faculty at Bezmialem Vakif University. (Ethic No: 20.05.2021-
E.16677). All patients provided written informed consent for
participation in the study.The inclusion criteria consisted of
(1) women between 18-40 years old, (2) a caesarean section
under spinal anaesthesia, (3) term single pregnancy, and
(4) an American Society of Anesthesiology physical status
of | or Il. A total of 156 women were included in our study.
The study was designed and reported in accordance with
the Consolidated Standards of Reporting Trials (CONSORT)
guidelines (Fig. 1).

The exclusion criteria consisted of emergency surgeries
due to placental pathologies, including previa or abruptia,
multiple pregnancies, women with a previous history of
several medical problems, such as moderate to severe hy-

pertension, preeclampsia diabetes mellitus, and any blood
or thrombophilia disorders, a history of previous major ab-
dominal surgeries and anticoagulation therapy. Data were
collected relating to age, body mass index (BMI), gravida,
parity, indication of CS, gestational age at birth, Apgar scores
at 1 and 5 min, birth weight, neonatal intensive care unit
(NICU) admission, blood loss parameters, including intraop-
erative blood loss as described in our previous study [13].
Intraoperative measurement of blood loss during cesarean
section was done by combining the volume of the suction
bottle containing blood-soaked sponges. During the pro-
cedure, two suctions were employed. The second suction
was explicitly employed to collect the amniotic fluid at the
incision of the amniotic sac. To calculate the blood loss ac-
curately, the amniotic fluid volume in the second suction
bottle was excluded from each case.

The same surgeons evaluated uterine tone in all cases,
by palpating the uterine fundus (Pinar Ozcan and Caglar
Cetin). Postpartum hemorrhage was diagnosed when the
total blood loss reached 1000 mL or more or when there was
evidence of blood loss accompanied by signs or symptoms
of hypovolemia within 24 hours after delivery, including
any intrapartum loss. The primary outcome measures were:
PPH to evaluate with the change between the concentra-
tions of preoperative and postoperative hemoglobin and
hematocrit and intraoperative blood loss. The secondary
outcomes were additional number of intraoperative hemo-
static uterine sutures, operating time, the requirement for
extra uterotonics, and the necessity for blood transfusion.

Interventions in groups

All participants were randomly assigned to one of three
groups using a computer-based randomization number
program (Fig. 1). Group | (n = 52) — oxytocin only (Synpitan
forte®; Deva Pharma, Istanbul, Tiirkiye) (following the clamp-
ing of the umbilical cord, oxytocin was infused at a rate of
125 mL/h as 201U dissolved in 500 mL of normal 0.9% NaCl);
Group Il (n =52) — the combination of oxytocin plus intrau-
terine misoprostol (Cytotec®; ARIS , Istanbul, Turkiye) (the
oxytocin infusion was infused as previously described, and
a 400 mg misoprostol tablet was inserted into the uterine
cavity, at the fundal surface, after delivery of the placenta);
Group lll (n=52) — carbetocin only (Pabal; Ferring Pharma,
Istanbul, Turkiye) (immediately after delivery of the baby,
100 mg carbetocin was intravenously administered). Two
surgeons (Pinar Ozcan and Caglar Cetin) performed all the
surgeries.

Statistical analysis
When we take the difference in the variable “Reduc-
tion in hemoglobin” between the two groups as 0.74 (with
a standard deviation of 1.39) with a 95% confidence level
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Enrollment

Assessed for eligibility

Excluded (n = 26)

Patients didn't meet inclusion criteria (n = 16)
Patients refused to paticipate (n = 10)

(n=182)
Randomized
(n=156)

Allocation

Group | Allocated
to oxytocin infusion
(n=52)

Group Il Allocated

to oxytocin plus intrauterine

misoprostol (n = 52)

Group Il Allocated
to carbetocin
(n=52)

Follow-up

— The mean volume of blood loss during CS
— The use ofadditional uterotonics

— The use of additional hemostatic uterine sutures
— The mean decrease in hemoglobin and hematocrit
— The need for additional surgical procedures

— The need for blood transfusion

Analyzed (n=52)

Lost in follow-up (n = 0)

Analyzed (n=52)

Lost in follow-up (n = 0)

Analyzed (n=52)

Lost in follow-up (n = 0)

Figure 1. Study flowchart; CS — cesarean section

and 80% test power, we should include a minimum of
52 people in each group [12]. Variables were presented as
mean = standard deviation, number or percentage. The
Pearson chi-square test and Fisher’s exact test were used
to compare categorical variables. Distribution of variables
were tested by the Shapiro-Wilk test and histogram. For
normally distributed variables, the Student t test was used
to compare two independent groups in terms of the means.
For non-normally distributed variables, the Mann-Whitney
U test was used to compare two independent groups in
terms of the means. The relative risk (RR), the relative risk
reduction (RRR), the absolute risk reduction (ARR) and the
number needed to treat (NNT) were calculated. In all cases,
p < 0.05 was considered significant. All data were analysed
using SPSS version 26 (IBM Corp., Armonk, NY, USA).

RESULTS
Atotal of 182 patients were initially enrolled in the study.
However, 26 women were excluded from the study before

randomization for various reasons: 16 did not meet the
inclusion criteria, and 10 declined to participate. As a re-
sult, the analysis was performed on data from 156 women
divided equally into three groups: 52 patients in Group |,
52in Group Il,and 52 in Group lIl. No patients were excluded
after randomization. The flowchart of our study and the
patient requirements are presented in Figure 1.The baseline
demographic and obstetric characteristics of the patients in
all groups are presented in Table 1. No statistically significant
differences were observed among the groups concerning
BMI, age, gestational age at birth, gravida, parity, and the
indication for cesarean section.

The comparison of primary outcomes; intra-operative,
post-operative and hemorrhage characteristics between
groups are presented in Table 2. The blood loss character-
istics, including the change in hemoglobin and the change
in hematocrit concentration, intraoperative blood loss,
intraoperative additional hemostatic uterine sutures and
the requirement for additional uterotonics, were lowest in
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Table 1. Baseline obstetric and demographic characteristics of groups

Characteristics Group |l (n=52) Group Il (n=52) Group Il (n=52) p value
Age [years] 30.37 +4.87 31.94+5.01 3229+578 0.15
Body mass index [kg/m?] 29.28 +4.24 31.24+6.29 29.59 +4.56 0.24
Gravida 217 +£1.26 2.04+1.02 212+£1.33 0.9
Parity 0.75+£0.9 0.6 £0.77 0.79+1.14 0.65
Gestational age at birth [day] 268.67 +7.83 269.13+ 6.8 269.56 + 7.65 0.83

Indication of CS
Previous CS 50% (26) 42.3% (22) 40.4% (21) 0.33
Fetal Distress 19.2% (10) 11.5% (6) 7.7% (4)

Malpresentation 9.6% (5) 9.6% (5) 19.2% (10)
Macrosomia 3.8% (2) 5.8% (3) 5.8% (3)
Failure to progress 0% (0) 9.6% (5) 5.8% (3)
Others 17.3% (9) 21.2% (11) 21.2% (11)

Values are reported as mean + standard deviation; p < 0.05, statistically significant difference; CS — cesarean section

Table 2. Comparison of operative characteristics, hemorrhage and post-operative characteristics between groups

Characteristics

The pre-operative hemoglobin concentration [g/dL] 11.81£1.24
The pre-operative hematocrit concentration [%] 35.60 +3.63
The changing of the hemoglobin concentration [g/dL] 1.05£0.93
The changing of the hematocrit concentration [%] 3.33+341
Operating time [min] 49.65 + 17.05

Intraoperative blood loss [mL]

Intraoperative additional hemostatic uterine sutures 9.6% (5)
Need for additional uterotonics 21.2%(11)
Need for blood transfusion 0% (0)

Group | (n=52)

721.96 + 370.06

Group Il (n=52) Group Il (n=52) p value
12.05+1.29 11.9£1.21 0.600
36.25+34 35.94+33 0.630
1.08 +£0.89 0.97 £0.88 0.640
3.13+£2.78 29+2.89 0.590

46.00+12.14 4413 +12.71 0.120
810.60 + 556.18 755.52 £533.3 0.840
15.4% (8) 19.2% (10) 0.379
28.8% (15) 11.5% (6) 0.090
1.9% (1) 0% (0) 1

Values are reported as mean + standard deviation; p < 0.05, statistically significant difference

group lll, although all groups were comparable in terms
of blood loss parameters. According to these parameters,
a trend towards decreased intraoperative hemorrhage was
observed in group lll. However, 21.1% (11) of Group |, 25%
(13) of Group Il and 26.9% (14) of Group Il had blood loss
> 1000 mL, while all groups were similar in terms of blood
loss (p = 0.78). Group Il exhibited the highest proportion
of blood loss exceeding 1000 mL. In Group Ill, only one case
necessitated additional surgical intervention, specifically
uterine artery ligation, due to intraoperative bleeding. In
contrast, only one case in Group Il required a blood transfu-
sion. 13 (25%) in Group Il and 14 (26,9%) in Group Ill have
PPH while 11 (21.2%) in the control group have PPH (p =0.6
and p = 0.4, respectively). For the combination of Oxytocin
and intrauterine misoprostol, The ARR was 3.8% (95% Cl:
20.02-12.33) with RR of 1.18 (95% Cl: 0.58-2.39) and NNT
26 (95% Cl: 8.1-4.9) and for carbetocin, The ARR was 5.8%

(95% Cl: 22.15-10.61) with RR of 1.27 (95% Cl: 0.63-2.53)
and NNT 17 (95% Cl: 9.41-4.51) (Tab. 4).

No drug adverse effects were observed in any of the
groups, and there were no major postoperative compli-
cations in any of the groups. The neonatal outcomes of
the groups are shown in Table 3. All three groups showed
comparable Apgar scores at 1 and 5 minutes after birth, and
there were no significant differences in neonatal intensive
care unit (NICU) admissions among the groups.

DISCUSSION
Researchers have generally focused on determining
the best choice of either pharmacological or non-phar-
macological interventions by achieving favourable uterine
contractions during CS, because of the significance of PPH
in terms of its mortality and morbidity. Every evaluation of
the choices, in terms of efficacy, potential adverse events
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Table 3. The neonatal outcomes of the study

Characteristics Group | (n=52) Group Il (n=52) Group lll (n=52) p value
Birth weight [g] 3203.37 +606.56 3308.65 +405.44 3235.87 £522.45 0.341
Apgar score at 1 minute 7.9+0.95 7.85+£1.22 8.06 £1.14 0.390
Apgar score at 5 minute 9.33+0.61 9.35+0.81 948 £0.72 0.290
NICU admission 11.5% (6) 71.9% (1) 3.8% (2) 0.084

Values are reported as mean + standard deviation; p < 0.05, statistically significant difference; NICU — neonatal intensive care unit

Table 4. Incidence of postpartum hemorrhage

Variables

Postpartum hemorrhage
Relative risk (RR)

Relative risk reduction (RRR)
Absolute risk reduction (ARR)
Number needed to treat (NNT)

p value

and cost-effectiveness, should be beneficial for the man-
agement and prevention of PPH. Possible agents used for
the prophylaxis of PPH include tranexamic acid, oxytocin,
methyloergometrine, misoprostol and carbetocin. Oxytocin
is the primary choice of uterotonic medication for prevent-
ing and treating uterine atony. Methylergonovine remains
the secondary option for uterotonic treatmentin preventing
and managing PPH [14]. Methylergonovine is a synthetic
alkaloid that induces powerful contractions of the myome-
trium. However, when administered parenterally, especially
intravenously, it may lead to transient but significant eleva-
tion in blood pressure [15]. In our randomized controlled
trial, we focused on the efficacy and potential adverse events
of the three most used pharmacological uterotonics (oxy-
tocin, misoprostol, which is highly cost-effective, and car-
betocin, which is long acting and single dose) in women
who underwent caesarean section, although oxytocin has
routinely been suggested as the primary treatment option
for the prevention of PPH, because of its efficacy and safety
profile.

Oxytocin and the combination of oxytocin plus mis-
oprostol are generally the two most used uterotonic agents
in Turkiye. In the daily routine practice of our department,
oxytocin is prophylactically used during CS to prevent PPH,
as recommended. When an additional uterotonic is needed,
we generally use misoprostol as the second agent. Carbe-
tocin seems to be more expensive in Tlirkiye, compared to
oxytocin and misoprostol. Thus, we would like to especially
focus on the efficacy of carbetocin, to establish whether it
has any superiority over the other drugs for the prevention

1.18 (0.58-2.39)
18.2% (139.2-41.6%)
3.8% (20.02-12.33%)

26 (8.1-4.9)
0.642 0.491

Group I Group Il
(n=52) (n=52)
13 14

1.27 (0.63-2.53)
27.3% (153.7-36.19%)
5.8% (22.15-10.61%)
17 (9.41-4.51)

of PPH. Our results demonstrated that carbetocin has no
overall advantage on other alternatives regarding preven-
tion of PPH. Contrary to the literature, we did not report
any severe adverse effects related to misoprostol, because
we used intrauterine misoprostol, whereas other studies
generally used sublingual misoprostol tablets. According to
our results, the combination of misoprostol and oxytocin is
no more effective than oxytocin alone.

A double-blind randomized controlled study including
263 women evaluated the efficacy and safety of oxytocin,
misoprostol and carbetocin for the prevention of PPH. Their
results demonstrated that carbetocin was similar to oxytocin
(RR 0.41, 95% Cl: 0.14-1.25) and superior to misoprostol
(RR0.21,95% Cl:0.07-0.58) in terms of the prevention of uter-
ine atony during elective CS. Moreover, the requirement for
extra uterotonics was found to be lessin the carbetocin group
when compared to the other groups. They also showed that
the ratio of adverse effects, such as abdominal pain resulting
from uterine contractions, were lower with carbetocin. In
this study, the misoprostol was used as a sublingual 400 pg
misoprostol tablet following the caesarean delivery [16].

The results from misoprostol may be due to the use of
sublingual tablets, as well as the use of misoprostol alone,
as another trial including 380 women concluded that the
combination of misoprostol with oxytocin was as effective
as IV carbetocin [17].

The latter trial evaluated the prevention of PPH using
a combination of oxytocin infusion and sublingual mis-
oprostol versus IV carbetocin in high-risk women undergo-
ing caesarean delivery. Another randomized controlled trial
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including 300 women compared the use of the combination
of oxytocin and intrauterine misoprostol versus oxytocin
alone in terms of the incidence of PPH in women undergo-
ing elective CS.Their results indicated that the combination
of 400 ug intrauterine misoprostol tablets with oxytocin is
safe and effective for the prevention of PPH in elective CS
delivery (ARR 5.3%, 95% Cl: 0.8-10.6, with RR 0.20, 95% Cl:
0.05-0.90; 95% Cl: 125-9, NNT 19) [12].

There was a trend towards the use of intrauterine mis-
oprostol to prevent PPH after the publication by Quiroga
Diaz et al.[11]. They reported good efficacy of intrauterine
misoprostol (800 ug), with few adverse events in the preven-
tion of PPH. A systematic review and meta-analysis including
17 studies (3174 women) assessed the efficacy and safety of
use of prophylactic misoprostol to reduce blood loss dur-
ing either intraoperative or postoperative haemorrhage in
women undergoing CS, concluding that the combination
of misoprostol with oxytocin appears to be more effective
than oxytocin alone, based on a few trials with methodologi-
cal limitations. It also reported a higher risk of pyrexia and
shivering in women who receive misoprostol alone or the
combination of misoprostol and oxytocin [18].

A double-blind, randomised, single-centre study includ-
ing 114 women who underwent non-elective CS under
general anaesthetic compared the efficacy of carbetocin
versus oxytocin [19].

Their results showed no significant differences regard-
ing the change of haemoglobin concentration, estimated
blood loss, the rates of PPH and blood transfusions. Based
on this, they concluded that the efficacy of oxytocin and
carbetocin is similar for haemoglobin drop, estimated blood
loss, additional uterotonics and blood transfusions. They
also showed that there was a trend towards the need for
additional uterotonics in the carbetocin group, although
this was not statistically significant. Finally, they concluded
that carbetocin showed no superiority to oxytocin. Further-
more, a double-blinded RCT, which included 180 obese
nulliparous women undergoing emergency CS, evaluated
the efficacy and safety of carbetocin versus oxytocin to
prevent PPH. They showed that carbetocin is more effective
than oxytocin, with a similar safety profile, in the prevention
of PPH while maintaining adequate uterine contractility in
obese nulliparous women undergoing emergency CS [20].
A meta-analysis including seven studies involving 2012
women compared the efficacy of oxytocin and carbetocin
to prevent PPH in CS [21]. According to the results of this
meta-analysis, the use of carbetocin results in a significant
reduction in PPH (p < 0.009, RR 0.79, 95% Cl: 0.66-0.94), in
the need for additional uterotonics (p < 0.001, RR0.57,95%
Cl: 0.49-0.65) and in the need for transfusion (p < 0.002,
RR 0.31, 95% CI: 0.15-0.64) when compared to oxytocin.

They concluded that carbetocin is effective in reducing PPH,
the need for transfusion and the need for additional utero-
tonics during CS. Meanwhile, they suggested a locoregional
cost-effectiveness analysis before adopting carbetocin in
routine prophylaxis, because of the disparity between the
cost of oxytocin and the cost of carbetocin. A multicentre,
double-blind, RCT from Canada including 694 patients un-
dergoing elective CS assessed the efficacy of carbetocin
with oxytocin to prevent uterine atony [22].

They demonstrated that carbetocin appears to be more
effective when compared to continuous IV oxytocin infusion
and has a similar safety profile.

One limitation of the present study is that there is no
group involving misoprostol alone. This is because we would
not prophylactically use misoprostol alone to prevent PPH
in our department. If we had used misoprostol alone, carbe-
tocin may have been superior, whereas the combination of
both drugs (oxytocin and misoprostol) may have produced
a comparable effect to the carbetocin. The strength of our
study is that it is a RCT with power calculations. Additionally,
there are no other current studies comparing carbetocin and
intrauterine misoprostol.

CONCLUSIONS

In conclusion, our findings indicate that carbetocin does
not exhibit superiority in preventing postpartum hemor-
rhage in women undergoing cesarean section. Furthermore,
a notable difference exists in the cost between oxytocin
and carbetocin. Considering its efficacy, affordability, and
favorable safety profile, oxytocin remains a highly effective
option for preventing postpartum hemorrhage. We recom-
mend maintaining the routine use of oxytocin in cesarean
section procedures until substantial evidence of carbetocin’s
superiority over oxytocin is established. Oxytocin should re-
main the preferred option until such proofis demonstrated
conclusively.
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ABSTRACT

Pelvic floor disorders are very common health problems in adult women affecting their quality of life in many aspects. One
of them, still poorly recognised, is depression as well as anxiety. As the main goal of treatment is achievement of improve-
ment of life quality we have to be aware of the incidence and severity of mood disorders in urogynecological patients. It
is very important to be sure whether treatment of main disease is enough to solve depression and anxiety or we have
to cope with them separately. The review sums up current knowledge on that very important topic.
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INTRODUCTION

Depression and anxiety stand for the biggest percent-
age of mental illness in the world, and is recognized as the
rising problem in global health [1]. Very often itis connected
with disturbances in social functioning, poor self-esteem
and generates costs as far as micro and macroeconomics
expenditure are concerned. The frequency of depressive
symptoms in older population (over 65 years old) is esti-
mated as to be over 40% [2]. There are known risk factors
for developing depression, among others cardiometabolic
disorders, obesity, metabolic syndrome, type 2 diabetes,
and CVD (cardiovascular disease) [3-5].

Pelvic floor disorders are known as serious risk factor for
lowering quality of life in many aspects, and it is postulated
that they may be a cause of depression, anxiety as well as
sleep disorders. The incidence of pelvic floor disorders in
women population is very wide and vary from 30-50% as
far as stress urinary incontinence is concerend, 30% with
overactive bladder syndrome (OAB) and up to 25% with
pelvic organ prolaps in women over their 50s. Therefore,
the problem of mental health similarly to other aspects of
lowering of quality of life, should be taken into concideration
during discussion on the importance of urogynecological
treatment, education and the social awarenes in this field.
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THE CURRENT KNOWLEDGE ON THE

CONNECTION BETWEEN PELVIC FLOOR

DISORDERS, ANXIETY AND DEPRESSION

The aim of the review is to summerize the current know-
ledge on the influence of pelvic floor disorders on mental
health problems as well as to recognize whether there are
evidences of influence of the uroginecological treatment
on above problems.

The most commonly occurring pelvic floor disorders
are: overactive bladder, stress urinary incontinence, pelvic
organ prolapse and combinations of the above.

Overactive bladder syndrome (OAB) is syndrome char-
acterized three symptoms: urgency, frequent micturition
during active hours and nocturia, with or without urge
incontinence. OAB symptoms increase with advancing age.
The incidence of this condition is estimated In the United
States at over 35% of women aged 75 or older [6]. Over-
active bladder symptom influence quality of life, profes-
sional performance, family and sexual lives [7].

In systematic meta-analysis of Melotti et al. [8] the au-
thors showed an existance of correlation between OAB
symptoms psychiatric disorders such as depression and
anxiety. Both sexes suffered from simillar severity of de-
pression while men were more frequently diagnosed with
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OAB related anxiety. The results of above paper should get
attention of medical professionalist to coexistance of those
problems and be aware of potential need for psychiatric
intervention.

In cross-sectional population study conducted by Coyne
in UK, Sweden and USA similar results were shown.The prev-
alence of bothering OAB was 22.5% and 33.7% for women in
the UKand Sweden, and in the same time patients with OAB
were significantly more likely to seek treatment, undergo
psychiatric therapy for anxiety and depression compared
healthy subjects [9].

In another Melotti’s et al. study [10] 274 women
with confirmed diagnose of OAB underwent question-
naire survey [International Consultation on Incontinence
Questionnaire-Overactive Bladder (ICIQ-OAB), the Beck
Depression Inventory (BDI), and the Beck Anxiety Inven-
tory (BAI)]. The authors showed that severe or moderate
depressive symptoms were appeared in 59.8% of patients
and severe or moderate anxiety was cinfirmed in 62.4%.
High scores of depression and anxiety were correlated
with OAB severity. Very important finding was that the
patients with severe depression had higher nocturia score
than those with mild depressive symptoms. Authors also
showed that patients with urge incontinence had higher
depression score as compared to those with milder leak-
ages (p = 0.0261). Similar findings were described as far
as anxiety was concerned. Patients diagnosed with severe
anxiety had more frequent night micturitions than those
without anxiety and women with moderate anxiety had
higher urgency incontinence score than with minimal anxi-
ety [10]. Above study indicated that there are two major
factors that matter in depression and anxiety development
in case of OAB syndrome, that is nocturia and severe and
frequent leakage of urine.

In Jacomo et al. [11] study 260 women with a clini-
cal diagnosis of OAB were examined. It was observed that
50% had mild depression. The authors divided the study
group to the cases with and without history of previous
gynaecological surgeries. They confirmed that women with
OAB and with a history of gynaecological surgery were
1.08 times more likely to demonstrate depression symptoms
as compared to women who had ever been operated for
gynaecological diseases, adding therefore previous medi-
cal intervention as an additional risk factor for depression
in OAB patients.

Once the connection between OAB and depression and
anxiety has been confirmed the influence of the comorbid-
ity of them on medical cost was analyzed in Shiozawa study
[12]. In case-control cohort study authors compared costs,
professional performance among women with depression
and OAB (case) and patients with depression without OAB
(control). Emergency room (ER) visits, and percentage of

using antidepressive medications were statistically higher
(all p<0.05) among OAB patients. Patients with co-existance
of OAB and depression also generated 13% higher total
costs (p<0.0001) and a higher seak leave days compared
to controls (21.3% vs 16.9%; p <0.0001) confirming that
psychiatric disorders stand for a growing costs for the system
in patients with incontinence [12].

Current studies additionally focus on the influence of
treatment of OAB on the improvement of lower urinary tract
symptoms (LUTS) and depression in the same time. Kim et al.
[13] performed a prospective study of patients with overac-
tive bladder. The examined patients were divided into two
groups (with and without depressive symptoms) based on
the Beck Depression Inventory (BDI) questionnaire. Then,
5 mg of solifenacin was prescribed for three months. In the
group with depression statistically significant decreases in
the BDI score were observed in 12-week period. The authors
concluded that successful treatment of OAB symptoms
with anti-muscarinic drugs may improve depression and
quality of life.

The study conducted by Ahn et al. [14] focused on rarely
examined aspect of OAB patient’s mental health. Authors
showed that patients with OAB were more likely to pre-
sent obsessive symptoms than controls on the Korean ver-
sion of the Maudsley Obsessional-Compulsive Inventory
Questionnaire total score (p = 0.006). They postulated
therefore that obsessive-compulsive symptoms may be
an co-existing clinical problem OABs patients. Moreover,
the authors shoved the correlation between the severity of
obsessive-compulsive symptoms and the severity of over-
active bladder syndrome we should to pay more attention to
psychiatric status of overactive bladder syndrome patients.

As shown above the overactive bladder syndrom the
association with depression and anxiety is well documented.

Nevertheless, we cannot forget that also other pelvic
floor disorders may have an influence on anxiety and de-
pressive disorders. There are quite a few reports concerining
the topic as far as stress urinary inconinence and pelvic
organ prolapse are concerned.

Most authors focus on the stress urinary incontinence as
arisk factor for depression in postpartum period as it is fre-
quently recognized condition in young mothers. Jurascova
et al. [15] tried to find risk factors in the Czech population
for incidence of stress urinary incontinence (SUI) and post-
natal depression (PD). Patients completed questionnaires six
weeks and six months after birth. During the first six months
after birth, 17.6% developed SUl and 17.3% displayed signs
of PD. Severity of stress urinary incontinence at six weeks
was not very intense but correlated with onset of postnatal
depression after six months. On the other hand, PD at six
weeks was not correlated to the appearance of SUI at six
months. The study suggests that both directions of stress
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urinary incontinence and postpartum depression correla-
tions exists but there is a need for further studies.

There are even fewer reports on above problemin elderly
or middle-aged women who suffer from SUl and the strength
of the associations varies widely. Norwegian authors con-
ducted a cross-sectional population-based survey study, and
analyzed questionnaire data on Ul, depression and anxiety
from 5,321 women between 40 and 44 years. Among women
with Ul, the adjusted OR for depression was 1.64 (95% Cl,
1.32-2.04) and for anxiety 1.59 (95% Cl, 1.36-1.86) compared
with women without Ul. The authors noticed that Ul was
associated with both anxiety and depression it was stronger
associated for mixed and urgency Ul than for SUI [16]. Similar
results were obtained by the same research group on the basis
of over 16000 patients inquire [17]. In the study collecting
data from patients who turned to eHealth with incontinence
problems the prevalence of anxiety and depression in women
with SUl was 12.4% and 3.2% respectively as in women with
MUI/UUI, 13.8% had anxiety and 10.6% had depression. In
multivariate analyses, the odds ratio of having depression was
4.2 (95% Cl = 1.4-12.3) for women with MUI/UUI compared
with SUI when controlling for other risk factors [18]. On the
contrary in the Siddiqui [19] study there were no correlation?
between the existence of urinary leakage, depression and
sleep disorders butin cases with incontinence the severity of
depression was correlated with the severity of incontinence.

In the Polish study, the authors also showed the correla-
tion between stress urinary incontinence, depression and
anxiety. The observations revealed that 33.3% of patients
showed significant levels of depression before SUI surgery.
After 12 months the symptoms of depression were present
in smaller number of subjects, i.e., 11.7% and anxiety was
presentin 13.3% of the entire group. The results may indicate
that SUl itself may be a cause of mood disorders and its suc-
cessful treatment may reduce the depressive symptoms [20].

Similar results were obtained by the Japanese authors
[21]. They showed that at baseline, proportions of the patients
with anxiety and depression and SUI were 21.6% (22/102)
and 24.5% (25/102), respectively. The median ICIQ-SF (In-
ternational Consultation on Incontinence Questionnaire-
-Urinary Incontinence Short Form) score, HADS (Hospital
Anxiety Depression Scale) — Anxiety score, and HADS-
-Depression score were significantly higher after 12 months
after surgery as compared to pre-operative period. Improve-
ment od ICIQ-SF and depressive symptoms score in HADS
were significantly correlated after one-year observation.

Another group of researchers showed that surgery in SUI
gives better results also as far as depression and anxiety is
concerned than the pelvic floor training. In a prospective lon-
gitudinal study, patients with confirmed/diagnosed SUI (no
32) were examined with standardized questionnaires (soci-
odemographic data sheet, FACT-G [sociodemographic data

sheet, Functional Assessment of Cancer Therapy — General
(FACT-G), Incontinence Quality of Life Questionnaire (I-QOL),
HADS] before and two months after surgery. Women in
the conservative group [21] underwent eight, once-week-
ly supervised pelvic floor training exercises. The authors
showed that SUI surgery was more efficient as physiotherapy
as far as anxiety and quality of life was concerned [22].

Another very interesting problem that has still been
poorly recognized is the correlation or co-existence between
pelvic organ prolapse (POP), depression and anxiety. Still
there is no consensus on the relationship between those
problems.

There are few studies examining co-existence depression
and/or anxiety with pelvic organ prolapse evaluating impact
of this comorbidity on quality of life and the outcomes in
postoperative period. In one of them authors compared
patients with bothering POP and healthy controls. Patients
were examined with the Pelvic Floor Impact Question-
naire (PFIQ), Pelvic Floor Distress Inventory, and the Patient
Health Questionnaire-9 (PHQ-9) at before and six months
post-operatively. The authors showed that POP patients had
depression five times more frequent than women without
pelvicorgan symptomes. In addition, patients with depression
had higher PFIQ scores showing their worse quality of life.
Surgery also improved PHQ-9 scores. The authors therefore
concluded that depressive symptoms are common in women
with prolapse with tendency to regression following surgical
treatment. The important remark is that the patients with
depression seems to assess their symptoms as more bother-
ing than subjects without POP [23].

Pizzarro-Berdichevsky et al. [24] in order to find possible
correlation divided POP patients into two groups: with and
without depression. All patients underwent physical exami-
nation: POP quantification (POP-Q), pelvic ultrasound (US),
voiding diaries, stress test, pad test as well as inventory ques-
tionnaires (Pelvic Floor Distress Inventory [PFDI-20], Prolapse
QoL [P-QoL]andtheGoldbergHealthQuestionnaire [GHQ-12]).
GHQ-12 was positive in 47 (51.6%) patients. The authors
showed that patients with POPQ have similar GHQ-12 scores
as compared to healthy subjects. However, GHQ-12 was
positively correlated with PFDI-20 GHQ-12 was shown as
an strong risk factor for lower quality of life. Similarly, to
previously cited authors they concluded that patients with
depression or anxiety interpret their symptoms differently,
usually as more bothering [24].

Larouche et al. in prospect cohort study, investigated
the role of succesful POP surgery as a factor influencing
depresion and axiety in operated subjects. Patients un-
derwent questionnaire survey before and six weeks after
surgery (Beck Depression and Beck Anxiety Inventories,
Pain Catastrophizing Scale, Pelvic Floor Distress Inventory,
Pelvic Floor Impact Questionnaire). The first observations
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showed that depression and anxiety symptoms were not
severe in examined group but the final analysis confirmed
that surgery caused improvement in preoperative scores
for Beck Anxiety Inventory, Pelvic Floor Distress Inventory,
and Pelvic Floor Impact Questionnaire [25].

In Collin’s study evaluating the influence of anxiety trait
on the subjective result of the POP reconstruction, patients
underwent examination using the Spielberger State-Trait
Anxiety Inventory and the Pelvic Floor Distress Inventory
20 before and over three months after the surgrey. Authors
showed that the anxiety trait was not an independent risk
factor for wors subjective results of POP surgery. Unfortu-
nately, the authors did not analyse the influence of surgery
success rate with the anxiety improvement, nevertheless
the result show above patients are not at risk of worsening
the anxiety symptoms [26].

CONCLUSIONS

The analysis of current literature indicates the connec-
tion between pelvic floor disorder, depression and anxiety.
It shows the interpenetration of symptoms, suggests the
positive influence of proper treatment of urogynegological
disorders on mental health, nevertheless does not show the
whole picture of the problem. Therefore, there is a need for
further studies and analysis as the improvement of quality
of live is the major goal in pelvic floor disorders treatment.
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ABSTRACT

Uniparental disomy (UPD) is a well-known epigenomic anomaly with both copies of a homologous pair of chromosomes
(or part thereof) inherited from the same parent. Unlike numerical or structural chromosomal aberrations, UPD has no
effects on chromosome number or structure, thereby escaping cytogenetic detection. However, UPD detection could be
performed by the microsatellite analysis or SNP-based chromosomal microarray analysis (CMA) method. UPD may cause
diseases in humans by disrupting normal allelic expression of genes undergoing genomic imprinting, homozygosity in
case of autosomal recessive traits, or mosaic aneuploidy. Here we present the first case of parental UPD for chromosome

7 with a normal phenotype.

Keywords: uniparental disomy; chromosomal microarray analysis; prenatal diagnosis
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A 38-year-old gravida 2 para 0 female had amniocen-
tesis at pregnancy week 19 due to advanced maternal age.
Cytogenetic assessment of amniocyte culture showed a nor-
mal karyotype, 46, XY. Chromosomal microarray analysis
(CMA) assessing uncultured amniocytes was carried out
with the Affymetrix CytoScan 750 K chip that comprises
200k SNP markers and 550k non-polymorphic. CMA re-
vealed a 7.1-Mb uniparental isodisomy of chromosome 7,
arr7p22.3p22.1(44,166-7,152,131) x 2 hmz [GRCh37(hg19)]
(Fig. 1) [1, 2]. Both parents had normal karyotypes and CMA
findings. Microsatellite analysis indicated uniparental dis-
omy (UPD) of chromosome 7 from the father. Laboratory
findings of both parents were unremarkable. Ultrasound
revealed the absence of facial dysmorphism or intrauterine
growth restriction (fetal weight approximating 650 g and
1600 g at pregnancy weeks 24 and 30, respectively, with
abdominal circumferences of 19.4 and 25.7 cm, head cir-
cumferences of 21.8 and 27.8 cm, femur lengths of 4.2 and
5.6 cm, and fetal heart rates of 150 and 145 bpm, respec-
tively) [3]. Following genetic counseling, whole-exome se-
quencing (WES) was carried out to examine uncultured

Corresponding author:
Fangfang Liu

Department of obstetrics, Renmin Hospital, Hubei University of Medicine, Shiyan, Hubei, China

e-mail: 2301427448@qq.com

Received: 3.08.2021 Accepted: 11.11.2021 Early publication date: 26.07.2022

amniocytes. A Novaseq6000 platform (lllumina, USA), in the
150 bp pair-end sequencing mode, was utilized to sequence
genomic DNA samples from the family members. The hu-
man reference genome (hg38/GRCh38) was utilized for
aligning reads, with the Burrows-Wheeler Aligner tool. WES
showed no homozygous mutations of reported recessive
pathogenic genes for inherited diseases on chromosome
7p22. The parents opted for pregnancy continuation. At
pregnancy week 39, a 3450 g boy was born via natural deliv-
ery, with Apgar scores of 9/9/10. He underwent full physical
examination with no remarkable findings. At 36 months, he
showed normal development (Intelligence Quotient, 112;
weight, 14.8 kg; height, 98 cm; head circumference, 50.1 cm).

Maternal UPD of chromosome 7 is associated with Rus-
sell-Silver syndrome, which features pre- and post-natal
growth retardation, macrocephaly and limb, body, and/or
facial asymmetries [4]. Paternal UPD of chromosome 7 is
extremely rare, with only seven cases reported so far [5]. Four
of the latter cases were associated with autosomal-recessive
diseases likely associated with growth retardation, two with
an overgrowth phenotype, and one with cystic fibrosis and
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Figure 1. Uniparental isodisomy of chromosome 7, arr 7p22.3p22.1 (44,166-7,152,131) x 2 hmz [GRCh37(hg19)]

normal growth [5]. The present patient represents the first
case of UPD of chromosome 7 with a normal phenotype.
UPD may cause several clinical phenotypes because

of the homozygosity of recessive mutations or abnormal
imprinting patterns [1]. Imprinting-related diseases affect
epigenetic regulation and DNA methylation as well as his-
tone modifications [5]. The broad utilization of the micro-
satellite analysis and SNP-based CMA assay has promoted
UPD detection [2]. For most chromosomes, UPD causes no
symptoms. However, for chromosomes 6, 7, 11, 14, 15 and
20, parent-of-origin or imprinting changes in gene expres-
sion exist in case of UPD, likely causing phenotypic anom-
alies [6]. Multiple suspected recessive pathogenic genes
involved in inherited diseases are found on chromosome
7p22, including FAM20C, LFNG, and BRAT1. In the current
boy, CMA and WES revealed no pathogenic mutations or
homozygous recessive pathogenic genes.

Overall, we describe the first case of paternal UPD of
chromosome 7 with no phenotypic anomaly.
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Optimization of the cosmetic appearance of skin scar
after caesarean section — part I: obstetric practice
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ABSTRACT

Caesarean section (CS) is a surgical way of child delivery by cutting the abdomen and uterus. Although compared to
natural childbirth, it carries a greater risk of complications, the percentage of performed cuts is still increasing. The
consequence of this procedure is the surgical skin scar. The appearance of this scar depends on many factors, including
appropriate pre- and intraoperative procedure, operator skills and experience. The aim of the work is to present actions
aimed at increasing the aesthetics of the skin scar after CS including pre-, intra- and postoperative procedures.

Keywords: skin scar; caesarean section; wound healing
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INTRODUCTION

The surgical wound after a caesarean section is a cut
wound, leaving a linear scar. Initially, a sterile wound is surgi-
cally sutured with edges of the wound placed close together,
healing by primary intention. Wounds with infection or
significant tissue loss heal by secondary intention, resulting
in larger scars. Scars differ in appearance and structure from
skin, and changes in their appearance reflect remodeling
and maturation processes. Immature scars are characterized
by a disorganized collagen fiber system and the presence
of blood vessels (up to 6 months after injury). They are red,
slightly raised scars. Mature scars are characterized by a pale
color (usually lighter than the surrounding tissue), lack of
pigmentation, lack of hair, and less elasticity (replacement
of type Ill collagen with type | collagen — thicker fibers
arranged in an orientation corresponding to the lines of
skin tension). The maturation process of scars leads to a sig-
nificant increase in mechanical strength. It can last up to
12 months after injury or even up to 2 years. Despite these in-
tense remodeling processes, scars never reach the strength
of unharmed skin [1, 2]. Maturation disorders can lead to
uncontrolled scar growth, which becomes hard, thickened,
less elastic and strongly reddened (keloid, hypertrophic
scar) or lack of filling the entire tissue defect (the bottom of
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the scar lies below the skin surface — atrophic scar). Such
forms of scars not only disfigure, but can also provoke pain,
burning and can lead to body deformities. Women with hy-
pertrophic skin scares and depressed hypopigmented scars
are more likely to have adhesions in the abdominal region [3,
4].The process of proper wound healing depends on many
factors: the patient’s age, nutritional status, the presence
of diabetes (weakened expression of cytokines, delayed
epithelialization), the presence of obesity [healing disorders
with a body mass index (BMI) > 30-35 kg/m? or subcutane-
ous tissue thickness > 3 cm], smoking, individual tenden-
cies to keloid scars. Factors that are independent of the
patient include the technique used for the procedure,
the duration of the procedure, and postoperative care that
includes wound care [5, 6].

Disturbed wound healing after CS can be result of partial
or total wound dehiscence, hematoma within the wound,
tissue necrosis due to ischemia, increased abdominal pres-
sure or wound infection. A common complication that sig-
nificantly affects cosmetic appearance of the scar is surgical
site infection (SSI). This results in abnormal wound healing,
often accompanied by separation of wound edges. It pro-
longs hospitalization and can be the cause of re-suturing the
wound. There are significant differences in the frequency of
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SSI after CS (1.8-11.3% even up to 15%), as well as wound
dehiscence (0.4-1.2%) [2]. Based on 3-year observations
conducted in five Polish hospitals, the frequency of SSI
was determined to be 0.5% (differences between facilities
ranging from 0.1% to 1.8%), with a predominance of deep
infections (61.5%) [7]. Delayed wound healing is observed
more frequently in case of emergency CS [8]. Preventing SSI
requires implementing appropriate perioperative proce-
dures. Postoperative factors have been considered to play
arelatively minor role in causing SSI. The aims of this review
were to appraise actions aimed at increasing the cosmetic
appearance of the skin scar after CS with regard to pre-, in-
tra- and postoperative procedures. To identify the risk factors
and preventive strategies, a literature search with no date
restrictions was conducted using the terms: scar, wound
care, wound management, surgical site infections, C-section.

PREOPERATIVE CARE

Preoperative care aims to minimize risk of wound infec-
tion by implementing procedures to protect the continu-
ity of skin, and the and reduce the bacterial flora present
on the patient’s skin. It is not recommended to shave or
remove pubic hair at least one week before the surgery, as
it may cause skin microdamage (Tab. 1). If hair removal is
required, it is recommended to use an electric clipper with
a single-use head, and shaving should be done as close to
the procedure as possible, but outside the operating room
[5,9]. Using a razor increases the risk of SSI [10]. At the latest,
the day before the surgery and on the day of the surgery, it
is recommended to wash the entire body, including head,
with special attention to areas characterized by significant
bacterial colonization (skin folds, armpits, navel, groin, and
perineum). Using mild, regular soap, wiping patient’s body
with a fresh towel, and avoiding moisturizers or oily cosmet-
ics is a common practice. There are no recommendations
for shower or bath optimal time, and the amount or type
of cleaning agents used [8]. It is acceptable to use soap and
antiseptic solution, usually chlorhexidine. However, there
is no evidence of their greater effectiveness in reducing
SSI[5, 11, 12]. Heavy smokers are also advised to quit or
reduce smoking at least 30 days before the procedure [10].
Smoking increases the risk of complications after surgical
procedures. Nicotine impairs blood flow through tissues,
which disrupts the wound healing process.

An important element of preoperative prevention is
antibiotic therapy. According to the guidelines in every
case of CS (elective, emergency), a single dose of cefazo-
lin in a dose adjusted to the patient’s body weight (80 kg
— 1 g, above 80 kg — 2 g) should be administered within
30 minutes before skin incision. Prolonging perioperative
prophylaxis beyond 24 hours does not reduce the risk of
infectious complications but may increase the risk of an-

tibiotic resistance and side effects. Prophylactic antibiotic
therapy in women undergoing CS reduces the frequency of
wound and endometrium infections and serious infectious
complications by 60-70% [13, 14]. However, this method of
drug administration raises concerns due to their potential
impact on the newborn (disruption of intestinal microflora
formation, disruption of immune system development, de-
velopment of antibiotic resistance, masking of infections). In
both methods of administration Jyothirmay et al.[15] found
no differences in the condition of newborns.The long-term
impact of antibiotics administered before CS on the child’s
body has not yet been analyzed.

INTRAOPERATIVE CARE

Intraoperative care aimed at minimizing the risk of SSI
includes skin disinfection, ensuring hemostasis, avoiding
prolonging anesthesia, avoiding hypothermia (maintaining
body temperature above 36°C), controlling blood glucose
levels in patients with diabetes (< 11 mmol/L) [5, 6, 9, 16].
Operator- related factors: experience and technical ability
are essential for wound healing process. The skin scar aes-
thetics also depend on the choice of incision localization,
tools and suture materials selection and appropriate sutu-
ring technique. World Health Organization recommends
using alcohol solutions of antiseptic preparations based
on chlorhexidine for skin preparation [17]. Their effective-
ness is compared to preparations with povidone-iodine. In
the case of CS, the most effective method of skin prepara-
tion has not yet been determined, and the results of stud-
ies are varied. There are also no guidelines regarding the
methods and time of antiseptic agents application. Skin
should be prepared at the surgical site immediately before
the incision. The antiseptic solutions should dry in the air
[9,17,18]. Caissutti et al.[19] recommend vaginal cleansing
before CS (sponge stick preparation of povidone-iodine
10% for at least 30 seconds). This procedure has not been
shown to decrease the frequency of postoperative wound
infections in elective cases [20]. It mainly counteracts post-
partum endometrial infection, especially in patients who
had a rupture of the fetal membranes. Due to short time of
the procedure and low cost, it can be considered for routine
practice [20, 21].

Different types of skin incisions of the abdominal wall
can be used for CS. For better cosmetic appearance trans-
verse abdominal incision in accordance with the course of
Langer’s lines is recommended. Incision made transversely
to Langer’s lines (vertical incision), is associated with post-
operative wound dehiscence, postoperative hernia develop-
ment, and formation of scar contractures. The Pfannenstiel
incision (“bikini incision”, “smiley incision”) is an 8-12 cm
curved incision made at a distance of the thickness of two
fingers above the pubic symphysis, ending 2-3 cm medially
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Table 1. Procedures aimed at optimizing wound healing process and postoperative skin scar cosmetic appearance (compiled by this review authors)

Preoperative care Intraoperative care

Postoperative care

+ Proper hygiene (shower, bath) + Skin preparation (chlorhexidine) + Dressing removal after 24-48 hours

« Prohibition of shaving pubic hair 7 days « Preoperative vaginal irrigation (optional)

following the procedure

before surgery + Maintaining appropriate body temperature + Proper hygiene and wound care

+ Shaving pubic hair with clippers as close and saturation

+ Appropriate ways of changing body

to the surgery as possible + Glucose control position (without tensing the abdominal
« Giving up or limiting smoking (at least + Localization and length of the incision muscles)
30 days before surgery) + Subcutaneous tissue suturing in case of « Stabilizing the wound during activities

+ Providing single-use hospital underwear thickness above 2 cm

during surgery «Skin closure (non-absorbable sutures), avoiding
excessive tension on the wound edges + Wound healing process evaluation

« Antibiotic prophylaxis
+ Dressing application

from the anterior superior iliac spine. It provides good surgi-
cal access and satisfactory cosmetic results. The Joel-Cohen
incisionisa 15-17 cm straight incision, about 3 cm below the
line connecting the anterior superior iliac spines, made more
cranially compared to the Pfannenstiel incision. The Pfan-
nenstiel incision is used in Pfannenstiel-Kerr method and
the modified Misgav-Ladach method. The Joel-Cohen inci-
sion is used in the Joel-Cohen and Misgav-Ladach method
[4, 22-24]. When comparing CS techniques with regard to
skin scar appearance, it is assumed that better cosmetic
effects are obtained with the Pfannenstiel incision [22].
In the case scar is located lower, often hidden in a natural
skin depression, may partly be covered by pubic hair, and
its length is shorter. On the other hand, the Joel-Cohen
technique brings other benefits such as shorter operation
time, fewer occurrences of fever and pain, and reduced
blood loss. Preparation of tissues with blunt technique re-
duces the risk of nerve and blood vessel damage, which
affects the healing rate of the wound [25, 26]. Therefore,
chronic pain in skin scar area is more commonly reported
in patients after the Pfannenstiel incision [27]. Less inva-
sive CS performed using the Joel-Cohen technique and its
modifications are associated with shorter procedure time,
and better postoperative patient’s condition, but or worse
cosmetic appearance.The results of research comparing the
type of abdominal incision technique with the healing of the
postoperative wound are inconsistent [23-28].

The length of incision is important for scar aesthetics,
but it must be sufficient for the quick and safe delivery of
the baby. The minimum length of the incision with the
Pfannenstiel method is 150 mm, and the Allis forceps of
the same length can be used to determine it (the “Allis test”)
[29]. Ulubay et al. [29] among the important factors affecting
length of the incision, mention operator’s experience (resi-
dents: 159.5 + 13.1 mm; min-max, 132-195 mm, specialists
154.5 £ 14.8 mm; min—-max, 127-195 mm) and the patient’s
BMI. Sutton [30] analyzed the relationship between length
of the incision and postoperative wound complications.

that cause abdominal pressure (coughing,
sneezing, laughing, pushing)

The average and median lengths of incision were similar
(15.3 cm and 15 cm). Longer incisions were not associated
with an increased risk of postoperative complications. They
were more frequent in overweight patients.

Excessing tension on the wound increases the risk for
dehiscence, and decreasing perfusion to the healing wound.
Mechanical forces (stretching, compression, hydrostatic
pressure and osmotic pressure) acting on a healing wound
can also disrupt the scar formation process and lead to the
formation of keloids or hypertrophic scars. The risk of patho-
logical scarring is reduced by the use of fascia sutures (deep
and superficial fascia). Natural, and tension-free wound
adhesion is achieved by bringing the edges of deeper struc-
tures together [31].

Absorbable and non-absorbable sutures, staples, surgi-
cal tapes, and tissue adhesives are used for skin closure after
CS. An optimal method is still being sought (fast, technically
easy, without any complications, and with good cosmetic
results). The choice of type for skin closure potentially influ-
ences the risk of wound infection and complications. No
guidelines have been developed in this area yet. The se-
lection of skin closure method depends on the operator’s
preferences. It is recommended to suture the subcutaneous
tissue if its thickness is greater than 2 centimeters. This is
associated with a lower rate of wound complications, specifi-
cally infection and wound separation. Routine subcutane-
ous tissue drainage and re-disinfection of the skin before
suturing is not recommended [32-35]. Studies evaluating
different methods of skin closure analyze the frequency
and type of complications (SIS, wound separation), pain
and cosmetic effect. Metal staples and absorbable sutures
are the two methods most commonly used and compared.
Routine staple skin closure is not recommended, although
staples significantly reduce time of skin closure [6, 33].
In Aabake et al. [35] research half of the skin incision was
closed with subcuticular sutures and the other half was
closed with staples. Significantly more women preferred the
stapled side in terms of cosmetic effect and reported staples
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as their preferred technique. Tissue adhesive is a more ex-
pensive and less commonly used method. The efficacy of
tissue adhesive is comparable to conventional suture. No
differences were noted in blood loss, surgical site infection,
length of postpartum hospitalization, or wound disruption.
Tissue adhesive can be used safely and effectively for skin
closure after CS [36, 37]. Although absorbable sutures are
recommended in areas that require a good aesthetic effect
(plastic surgery, gynecology), from personal observations,
a better result is achieved using non-absorbable sutures.

The surgical incision should be covered with an appro-
priate interactive dressing at the end of the operation [9]. In
case of patients with a risk of abnormal wound healing (e.g.
obese — BMI > 45 kg/m?), prophylactic postoperative use
of vacuum dressings might be considered [38].

POSTOPERATIVE CARE

In this stage, standard aseptic and antiseptic principles
should be followed to prevent SIS. Because wound infec-
tions typically appear after leaving the hospital (postop-
erative days 4-7), patient education about wound healing,
recognizing signs of infection, hygiene as well as care at
home are very important [39, 40]. Additional measures to
prevent wound separation and the formation of postopera-
tive hernias include proper ways of changing positions and
stabilizing the operated area with hands during activities
that involve the abdominal muscles (coughing, sneezing,
pushing, changing positions). The dressing is usually re-
moved after 24-48 hours after the procedure. The results
of studies evaluating the effects of earlier dressing removal
areinconsistent. Kilicet al. [41] compared dressing removal
24 hours versus 48 hours after surgery. At the six-week fol-
low-up, the wound score (the ASEPSIS score system) was sig-
nificantly less in the 48-hour group, indicating better wound
healing in this group. On the other hand, Peleg et al. [42]
did not observe any differences in the wound healing pro-
cess in the group with dressing removal 6 hours after CS ver-
sus 24 hours. The wound should be kept clean and dry, with-
out any dressing. Frequent hand washing is recommended,
particularly before and after using the toilet and before
touching the wound. Soaking the wound is not recom-
mended. Showers with pouring water over the wound area
are advised. Soap, including chlorhexidine soap, is allowed,
but skin should not be scrubbed. Wearing cotton, breath-
able underwear and loose clothing, is also recommended.
Depilation or pubic area shaving is not recommended within
3-4 weeks after CS [6, 9, 38].

CONCLUSIONS
Caesarean section is one of the most commonly per-
formed major abdominal operations. With the increasing

percentage of CS being performed women'’s awareness of
the adverse health consequences of this procedure is grow-
ing. Proper pre-, intra-, and post-operative management
combined with patient education are important for wound
healing and cosmetic appearance of skin scar.
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ABSTRACT

Several hundred million people are infected with genital genotypes of the human papillomavirus (HPV) annually in the
world. The infections transmitted mainly through sexual routes are usually asymptomatic, but can lead to the develop-
ment of cervical, vulvar, vaginal, anal, penile cancers, some head and neck cancers and genital warts (condylomas).
The fraction HPV-related cancers range from nearly 100% in the case of cervical cancer to several/over a dozen percent
in the case of other cancers and diseases. There are no effective drugs against HPV, but prophylactic HPV vaccines are
available free of charge in immunization programmes in many countries around the world. In Poland, HPV vaccinations
have so far been executed out on the pocket or in free-of-charge, local-governmental prevention programs, but the vac-
cination coverage of the target population does not exceed 10%. From November 2021, one of the vaccines is available
with a 50% reimbursement, work is underway to reimburse the next ones, and the National Oncology Strategy assumes
the implementation of the HPV immunization programmes and vaccination of 60% of the teen population by 2028.Three
prophylactic HPV vaccines are registered. All of them are safe and their effectiveness in the prevention of diseases caused
by vaccine genotypes reaches almost 100%, provided that full post-vaccination immunity is obtained before the con-
tact with the virus. Girls aged 11-13 are the priority target cohort for HPV vaccination in Poland. The implementation
of routine, free-of-charge HPV immunization in the Preventive Immunization Program (PIP) for all adolescents should
be pursued. Persons over the age of 13 may also benefit from HPV vaccination and should be vaccinated according to
product specifications. In addition to free access under the PIP, the key element for the success of the implementation
of HPV vaccinations in Poland will be the education of medical personnel and parents of adolescents to be vaccinated.

Keywords: human papillomavirus; prophylactic vaccination; cervical cancer

Ginekologia Polska 2023; 94, 9: 759-767

HUMAN PAPILLOMAVIRUSES AS

AN ETIOLOGICAL FACTOR OF DISEASES

Human papillomavirus (HPV) infections are one of the
most common genital organ infections in humans, mostly
asymptomatic and spontaneously regressing. However, in
a few to a dozen or so percent of those infected, lesions
develop in various anatomical locations. It is estimated that
HPV is responsible for the development of nearly 100% of
precancerous lesions and cervical cancers, approximately
64-100% of precancerous conditions and vaginal cancers,
90% of anal cancers, 30% of penile cancers, 15-30% of vul-
var cancers [1-4]. Human papillomavirus also causes some
cases of head and neck cancers (oral cavity — approx. 3.7%;
nasopharynx-approx. 11%; base of tongue, tonsil — approx.
19.9%; unspecified part of the throat — approx. 25%) [2, 31.
Human papillomavirus is the etiological factor of genital
warts and recurrent laryngeal papillomatosis. So far, around
200 HPV genotypes have been classified, of which currently
14 (designated as: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 66, 68) are considered high risk genotypes of neoplastic
lesions. The so-called low-risk genotypes 6 and 11 are re-
sponsible for the development of most genital warts and
recurrent laryngeal papillomatosis. The infection frequency,
carrier status, and distribution of HPV genotypes varies
depending on the anatomical location of the infection, sex,
age, and geographic region and population. About 70%
of cervical cancers in the world are caused by HPV 16 and
18 [5] and genotype 16 dominates in all HPV-dependent
neoplasms [1]. In Polish material, it was estimated that
genotypes 16 and 18 are responsible for the development
of approx. 83% of HPV-DNA positive cervical cancers, and

approx. Eighty-five percent of high-grade intraepithelial
lesions (direct precancers) are etiologically associated with
HPV 16, 33,31, 52,45 and 58 [6]. It is estimated that 690 thou-
sand cases of cancer globally in 2020 [7] and about three
thousand in Poland in 2015 [2] were associated with HPV
infections. Cervical cancer is by far the biggest problem for
public health in Poland among the diseases etiologically
related to HPV due to the highest incidence, and the threat
to health and life of young women. There are no official
registers in Poland, but by extrapolating world data [8], the
incidence of genital warts and recurrent laryngeal papil-
lomatosis can be estimated at several dozen thousand and
several hundred cases per year, respectively.

PROPHYLACTIC HPV VACCINES

Currently, three vaccines are registered in most coun-
tries of the world and in Poland. All of them contain vi-
rus-like particles (VLPs) made of purified protein of the main
viral capsid L1, produced by recombinant DNA technology,
and adjuvants. Vaccines do not contain live viruses or their
DNA material. Vaccines cannot cause infection, and the
non-infectious VLPs included in vaccines are not replica-
tive. The mechanism of action of HPV vaccines is based on
induction a humoral immune response and the presence
of neutralizing antibodies and their activity at the site of
infection. Antibody concentrations obtained after vaccina-
tion decrease with the time interval after vaccination and
then remain at a stable level, many times higher than those
recorded after natural infection, for many years [9]. Prophy-
lactic HPV vaccines do not have therapeutic properties,
do not change the course of the ongoing infection or the
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clinical course of lesions caused by the virus. Therefore, to
obtain the immunity of individual people and the maximum
population effect, they should be given to individuals be-

effectiveness in the prevention of high-grade precancerous
conditions of the cervix and genital warts was demon-
strated in the group of girls vaccinated up to 19 years of
fore contact with the virus, i.e., before sexual debut. From
a meta-analysis of data covering 60 million vaccinated

age (lower, but also significant in women up to 29 years
of age) [10]. A brief summary of the approved vaccines is

people over a period of eight years of follow-up, the highest

presented in Table 1.

Table 1. Characteristics of registered prophylactic human papillomavirus (HPV) vaccines (in order of registration in Europe)

Brand name

Gardasil (formerly Silgard)

Year of registration 2006

in Europe

Composition of
one dose (0.5 mL)

Indications for
use

Dosage

The route of
administration

Contraindications

20 pg of L1 HPV 6 protein,

40 pg of L1 HPV 11 protein,

40 g of L1 HPV 16 protein,

20 pg of L1 HPV 18 protein,

adsorbed on amorphous aluminium
hydroxyphosphate sulphate adjuvant
(0.225 mg Al)

Prevention of precancerous lesions of the
genital organs (cervix, vulva and vagina),
precancerous lesions of the anus, cervical
cancer and cancer of the anus, genital
warts (genital warts)

Persons 9 through 13 years of age inclusive:
Gardasil can be givenaccording toa 2-dose
schedule (0.5 mL at 0.6 months). If the
second dose is given earlier than 6 months
after the first dose, a third dose should
always be given. Gardasil can also be given
in another schedule — 3 doses (0.5 mL at
0, 2, 6 months). The second dose should
be administered at least one month after
the first dose and the third dose should
be administered at least 3 months after
the second dose. All three doses should
be administered within 1 year. Individuals
14 years of age and older: Gardasil should
be administered according to a 3-dose
schedule (0.5 mL at 0, 2, 6 months). The
second dose should be administered at
least one month after the first dose and
the third dose should be administered
at least 3 months after the second dose.
All three doses should be administered
within 1 year

Intramuscular

Hypersensitivity to the active substance
or to any of the excipients. Individuals
who develop symptoms indicative of
hypersensitivity after receiving a dose
of Gardasil should not receive further
doses of Gardasil

Cervarix
2007

20 g of L1 HPV 16 protein,
20 pg of L1 HPV 18 protein with
AS04 adjuvant system

Prophylaxis of precancerous lesions of the
genital organs and anus (cervix, vulva,
vagina and anus) as well as cervical and
anal cancer

Adults and adolescents from 15 years of
age: 3 doses (0.5 mL each) in months 0,
1 and 6; if flexibility in the vaccination
schedule is required, the second dose
may be administered between 1 and
2.5 months after the first dose and the
third dose between 5 and 12 months after
the first dose. Children and adolescents
9 to 14 years of age: 2 doses (0.5 mL
each) — the second dose administered
between 5 and 13 months after the first
dose. If the second dose of vaccine is
given less than 5 months after the first
dose, a third dose of vaccine will be
required.The need fora booster dose has
not been established

Intramuscular

Hypersensitivity to the active substance
or to any of the excipients
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Gardasil 9
2015

30 ug of L1 HPV 6 protein,

40 pg of L1 HPV 11 protein,

60 ug of L1 HPV 16 protein,

40 pg of L1 HPV 18 protein,

20 ug of L1 HPV 31 protein,

20 g of L1 HPV 33 protein,

20 g of L1 HPV 45 protein,

20 ug of L1 HPV 52 protein,

20 g of L1 HPV 58 protein, adsorbed on
amorphous aluminium hydroxyphosphate
sulphate adjuvant

(0.5 mg Al

Active immunization against
precancerous lesions and cancer of the
cervix, vulva, vagina and anus, genital
warts (condylomas)

Patients 9 to 14 years of age inclusive at
the time of first dose: 2-dose schedule (0,
6-12 months). The second dose should be
given between 5 and 13 months after the
first dose. If the second dose of vaccine
is administered more than 5 months
after the first dose, a third dose should
always be given. 3-dose regimen (0, 2,
6 months). The second dose should be
given at least one month after the first
dose and the third dose should be given
at least 3 months after the second dose.
All 3 doses should be given within 1 year.
Patients 15 years of age and over at the
time of first dose: 3-dose schedule (0, 2,
6 months). The second dose should be
given at least one month after the first
dose and the third dose should be given
at least 3 months after the second dose.
All 3 doses should be given within 1 year.
The vaccine should be used according
to official recommendations. It is
recommended that patients who receive
a first dose of Gardasil 9 complete the
vaccination course with Gardasil 9. It has
not been established whether a booster
dose is needed

Intramuscular

Hypersensitivity to the active substances
or to any of the excipients. Individuals
who have developed hypersensitivity
after previous administration of Gardasil
9 or Gardasil/Silgard should not receive
Gardasil 9
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SAFETY

Vaccination safety is a key aspect of ensuring an ap-
propriate balance of benefits against the potential risks of
this form of prophylaxis in populations of young, healthy
people. All three HPV vaccines have undergone appropriate
pre-approval studies, have passed regulatory agencies’posi-
tive assessment of their safety, and are subject to ongoing
post-approval surveillance (bivalent — HPV2 and quadriva-
lent — HPV4 vaccines for over 15 years, and nine-valent
— HPV9for 9 years). Post-Vaccine Adverse Reactions (VARSs)
observed in clinical trials with all three vaccines were similar
in profile and incidence. For HPV4, the most common lo-
cal post-vaccination symptoms were pain (84%), erythema
(< 25%), and swelling (25%) at the injection site, with pain
more frequent than with placebo (saline — 49%; placebo
containing aluminium — 75%). These symptoms occurred
more frequently after the use of HPV2 and HPV9 [8]. Tran-
sient low-grade fever/fever is the only systemic adverse
reaction that occurs more frequently (> 10%) in individu-
als vaccinated with HPV vaccines than in vaccinated with
placebo [8]. Common but rapidly reversing VARs after HPV
vaccinations include headache and dizziness (> 10%), mus-
cle and joint pain, abdominal pain, nausea and vomiting
(frequency 1-10%).The HPV vaccines, as with other vaccines
administered to adolescents, have also been associated with
syncope, which is classified as a psychogenic needle-stick
reaction. Anaphylaxis after HPV vaccinations occurs with
a similar frequency as after administration of other vac-
cines. Data on the safety of HPV vaccination have been col-
lected in people from nine years of age and are still collected
and analysed, as in case of other preventive vaccines [11].

In post-registration reports, a cause-and-effect relation-
ship was suggested between HPV vaccinations and the
occurrence of Guillain-Barre syndrome, complex regional
pain syndrome (CRPS), postural orthostatic tachycardia
syndrome (POTS), premature ovarian insufficiency (POI)
or autoimmune diseases and others. Due to these reports
and the related media controversy, HPV vaccines are among
the most thoroughly examined and constantly monitored
in terms of safety. So far, none of the suspicions has been
confirmed in analyses carried out on large, vaccinated popu-
lations [12-14]. However, they remain the subject of further
observations and debates [15-17]. In the HPV4 safety analy-
sis including data from clinical trials and databases, in the
9-year post-marketing period, only syncope and local skin
reactions were associated with vaccinations [18]. Compared
to HPV4, local VARs were more frequent after HPV9, but
the incidence of serious VARs was the same [20]. Vaccina-
tion against HPV is not recommended in pregnant women,
however, no differences in the incidence of complications
during pregnancy were found in vaccinated and unvac-
cinated women during pregnancy [19-21].

IMMUNOGENICITY

The immunogenicity of HPV vaccines has been assessed
in many clinical trials. Bridging studies of antibody levels
formed the basis of vaccination registration in adolescents
(in whom efficacy studies could not be conducted) and
a 2-dose vaccination schedule (antibody titres not lower
than after the 3-dose schedule) in young people [9]. The
percentage of people with seroconversion after receiving
the full vaccination course significantly exceeds 90%, and
the achieved titres of neutralizing antibodies are many times
higher than those observed after natural infection [9]. The
highest titres are recorded four weeks after the last dose,
then antibody concentrations reach a plateau significantly
exceeding those after natural infection [22]. The duration of
post-vaccination protection is predicted for several dozen
years [22]. The minimum protective level of antibodies
against infection and the need and timing of a booster
dose have not yet been established.

EFFECTIVENESS

The effectiveness of vaccines assessed in clinical trials
depended on many factors, such as: current or past HPV
infection, age and sex of the vaccinated person, end point
(type, severity, anatomical location of the lesion caused by
HPV infection), and the follow-up period after vaccination
[23-26]. The highest, up to 100%, efficacy, was observed in
the prevention of advanced precancerous lesions caused
by vaccine HPV genotypes in people without indicators of
current and previous infection [23, 27, 28]. For HPV4, the ef-
ficacy against high-grade intraepithelial lesions of the cervix
(CIN2+), vagina/vulva (ValN2+/VIN2+) caused by vaccine
types 6, 11, 16, 18 was assessed in a combined analysis of
three phase II/Ill clinical trials at 98.2% (95% Cl: 93.3-99.8)
and 100% (95% Cl: 82.6-100), respectively, in HPV-DNA and
seronegative women for vaccine types [23]. In the cohort of
women with no previous/current infection markers, the ef-
fectiveness of HPV2 in preventing HPV-16/18-dependent le-
sions of CIN3 +and CIN2 + was 100% (95% Cl: 85.5-100) [24]
and 89.8% (95 % Cl: 39.5-99.5) [25]. The efficacy of HPV2 in
preventing CIN3 + caused by all HPV genotypes (also not
included in the vaccine) was 93.2% (95% Cl: 78.9-98.7) [24]
in previously uninfected women. High effectiveness of
HPV9 in the prevention of diseases caused by HPV 31, 33,
45, 52, 58 was demonstrated in comparative studies with
HPV4 [19]. The effectiveness of HPV4 in the prevention of
HPV-6/11/16/18-dependent lesions of the external genitalia
in young men with no previous indicators of infection was
estimated at 90.4% (95% Cl: 69.2-98.1) [26] and the effec-
tiveness in the prevention of advanced precancerous anal
lesions reached 74.9% (95% Cl: 8.8-95.4). The effectiveness
of HPV2 in the prevention of HPV 16/18, HPV 31/45, HPV
31/33/45 infections in the oropharyngeal cavity reached
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82.4% (95% Cl: 47.3-94.1), 75.3 % (95% Cl: 12.7-93.0) and
69.9% (95% Cl: 29.6-87.1) [29].

POPULATION EFFECTS

High effectiveness of HPV vaccines in clinical trials in
reducing the incidence of HPV infections and their clini-
cal manifestations has an impact on the reduction of the
incidence of HPV-related infections and diseases, which
has been demonstrated not only in models [30] but proven
also in meta-analyses of population studies [10]. Recently
published English data showed a reduction in the risk of
invasive cervical cancer and CIN3 by 87% (95% Cl: 72-94)
and 97% (95% Cl: 96-98) respectively in vaccinated girls
aged 12-13years[31]. Nearly 90% reduction in the incidence
of cervical cancer has recently also been reported among
Swedish girls vaccinated before the age of 17 [32]. In Den-
mark, after the implementation of the population-based,
free-of-charge HPV vaccination programme, a significant
decrease in the incidence of cervical cancer was noted, es-
pecially in the populations that received vaccines before the
age of 16 [33]. The effectiveness of HPV4 in the prevention
of genital warts at the population level was estimated at
74% (95% Cl: 68-79) in the Valencia region [34]. Eight years
after the introduction of population-based HPV vaccination
in Australia, a reduction in the incidence of preterm labour
(3.2% 95% Cl: 1.1-5.3%) and low birth weight new-borns
(9.8% 95% Cl 8.2-11.4) was noticed, which may be associ-
ated with a reduction in the frequency of cervical excisional
procedures in young women [35]. After the implementation
of the population-based, free-of-charge HPV vaccination
before the age of 16, the risk of developing high-grade
intraepithelial neoplasia of the vagina and vulva, respec-
tively, was reduced by 85% and 78%, in an analysis of over
500,000 patients [36]. Demonstration of the effectiveness
of HPV vaccines in reducing the incidence of less common
HPV-dependent cancers such as head and neck, vulva and
vagina, and other pathological lesions such as recurrent
laryngeal papillomatosis will require longer observations
and large cohorts of subjects. So far, an almost 90% reduc-
tionin HPV 16/18/6/11 infections in the oral cavity has been
demonstrated in vaccinated versus unvaccinated young
Americans [37].

VACCINATION AGAINST HPV IN SPECIAL
COHORTS AND CLINICAL SITUATIONS

Immunodeficiency e.g., during HIV infections and the
use of immunosuppressants, is the strongest known risk
factor for the acquisition, maintenance and progression of
HPV infections to lesions (precancerous conditions, neo-
plasms, papillary lesions) [38-40]. It therefore seems that
immunocompetent individuals may benefit from HPV vac-
cination, although there are no results of large, prospective

studies in this area. Although prophylactic vaccines have
no therapeutic effect, there is a body of evidence showing
a lower rate of recurrence of precancerous cervical lesions
after treatment in HPV vaccinated than in unvaccinated
women [41-43].The observations of some of the authors of
this position show that Polish women diagnosed and treated
due to cervical precancerous conditions are a group willing
to undergo HPV vaccinations. These women very often ask
their gynaecologists about the possibility of vaccinating
their children. Partial reimbursement gives additional op-
portunities to make use of the vaccination potential in this
group of patients.

RECOMMENDATIONS OF OTHER
ORGANIZATIONS AND SOCIETIES

Due to very favourable data from clinical trials regarding
the immunogenicity, effectiveness and safety of HPV vac-
cinations and the registration of the first vaccine in 2006,
starting from 2007, HPV vaccinations were recommended
by influential societies and organizations, and they began to
be implemented in immunization programs in a number of
countries in world. So far, Poland has not joined the group
of nearly 90% of high-income countries according to the
World Bank classification, which have implemented HPV
vaccination in PIPs [44]. The Global Strategy to Acceler-
ate the Elimination of Cervical Cancer as a Public Health
Problem announced by WHO in 2020, among the three
key goals included the one to fully vaccinate 90% of the
population of girls up to 15 years of age by year 2030 [44].
The key points of the previous WHO position from 2017 are
as follows: 1) HPV vaccinations should be implemented in
national immunization programmes, 2) the prevention of
cervical cancer is a priority, 3) HPV vaccinations should be
carried out in girls prior to sexual initiation, 4) vaccination
should be implemented as part of a coordinated strategy
including, inter alia, education on the risk of HPV infections,
training of medical personnel and information for women
on screening tests, 5) the priority cohort for vaccination is
girls between 9-14 years of age, 6) vaccination of second-
ary target groups (girls > 15 years of age and boys) it is
only recommended if it is feasible, cost effective and does
not limit the funding of priority cohort vaccinations and
cervical cancer screening programs [8]. The position of the
European Centre for Disease Prevention and Control from
2020 is mainly devoted to the vaccination of people with
HIV, boys and the introduction of HPV9 [45]. Among the key
conclusions, it points to: 1) the effectiveness of HPV9 in the
prevention of infections and lesions related to HPV 31, 33,45,
52 and 58 (high quality data) and HPV 6, 11, 16, 18 (indirect
data, moderate quality) 2) no direct data in effectiveness of
HPV2 in men (evidence of its high immunogenicity), 3) high
dependence of cost-effectiveness on priorities and local
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situation in a given country (if the priority is cervical cancer
prevention, the most cost-effective strategy is to maximize
vaccination of girls; vaccination of boys may improve effec-
tiveness cost-effective with a low coverage of the cohorts
of girls; universal vaccination of girls and boys is recom-
mended if the goal is to prevent various consequences of
HPV infections). The United States Advisory Committee on
Immunization Practices: 1) recommends routine immuni-
zation of 11-12-year-olds and catch-up vaccinations for
unvaccinated people up to 26 years of age, 2) points to mini-
mal public health benefits of vaccinating people between
26 and 45 years of age and recommends taking combined
(doctor-patient) decisions in this regard, as these individuals
may benefit from vaccination in individual situations [46].
The National Oncological Strategy for 2020-2030in Poland
assumes the commencement of the vaccination process for
girls and boys in 2021 and 2026, respectively, and vaccinat-
ing at least 60% of adolescents by 2028, and points to the
need to conduct an information campaign on the benefits
of HPV vaccination [47]. Human papillomavirus vaccines
have the recommendation of the President of the Agency
for Health Technology Assessment and Tariff System [48, 49]
and, according to the opinion of experts from 2020, they
should constitute an integral part of the comprehensive
prevention of cervical cancer in Poland [50].

POLISH RECOMMENDATIONS FOR
VACCINATION AGAINST HPV

Previous positions of Polish scientific societies on HPV
vaccination are over 10 years old. They emphasized that
prophylactic vaccinations should be a practice complemen-
tary to regular cytological screening [51]. The important
role of paediatricians and family doctors in education and
primary prevention of cervical cancer in Poland was also
indicated [52].

LOCAL GOVERNMENT HPV VACCINATION
PROGRAMS IN POLAND AND THEIR
EXPERIENCES

Vaccinations against HPV in the years 2010-1017 were
the most frequently implemented local government pre-
vention programmes with a positive opinion from the
Agency for Health Technology Assessment (currently
the Agency for Health Technology Assessment and Tariff
System). However, the overall vaccination coverage of the
target female population was very low, ranging from just
1% to 1.5% between 2015 and 2017. The highest num-
ber of vaccinations in this period was carried out in the
Dolnoslaskie, Pomorskie, Slaskie, Wielkopolskie and Ma-
zowieckie voivodships (63% of all vaccinations in Poland).
In 2017, HPV vaccines were reimbursed by 223 local gov-
ernments, including nine also for boys. During the 10 years

of operation of local government programmes, approxi-
mately 180,000 girls were vaccinated. Immunization cov-
erage depended on the region of Poland — higher in the
west than in the east of the country — on average about
55% of the eligible individuals [53]. In 12 editions of the
Wroctaw HPV vaccination programme, in 2010-2021, on
average 75.2% of 13-year-old female students (n = 16.301)
were vaccinated. The schoolgirls were vaccinated in district
clinics. Every year, the implementation of the programme
was accompanied by comprehensive educational activities
aimed at parents, students of both sexes, teachers, doc-
tors and nurses from vaccination centres. 28,632 parents
(60% on average) and 33,949 students (70% on average)
participated in educational meetings. In the first five years,
the average vaccination coverage was 83% [54]. During
the peak period of media anti-vaccination propaganda
and the broadcast of the film “Vaxxed” in the 2016/17 and
2017/18 editions of the program, the percentage of vacci-
nated people fell to the critical level of 62%. Studies among
parents, students and vaccinating nurses were executed. It
has been shown that nurses participating in the program
were not sufficiently aware of their role in building accept-
ance of immunization. Among the determinants of doubts
regarding vaccination against HPV among the inhabitants
of Wroctaw the fear of side effects of vaccinations and a lack
of trust in the effectiveness of vaccination were identified.
Contrary to the results of studies on doubts regarding HPV
vaccination from other countries, the respondents from
Wroctaw did not report any concerns related to the alleged
promotion of promiscuity as a result of vaccination [55].
Changes in educational programs were introduced, which
were extended with elements of training in the field of com-
munication skills with the patient, and the monitoring of
doubts concerning HPV vaccination was intensified. These
changes resulted in a renewed increase in vaccination cov-
erage to a satisfactory level of 70% [56]. Similar conclusions
can be drawn from vaccination programs in Europe and the
USA.The highest vaccination rates in the target population
were achieved through organized school vaccinations [57],
combined with consistent medical recommendations and
public education [58, 591.

RECOMMENDATIONS FOR POLAND

1. Prophylactic HPV vaccinations should be an integral
part of the comprehensive cervical cancer prevention
in Poland. Human papillomavirus vaccines enable the
reduction of the incidence of other diseases etiologi-
cally related to HPV infections.

2. The priority target group for HPV vaccination are girls
aged 11-13 years.

3. As the next step, girls over 13 years of age and boys
11-13 years of age should be vaccinated.
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4, We should strive for the fastest possible implementa-
tion of free-of-charge HPV vaccinations of adolescents
aged 11-13 years Preventive Immunization Programme.

5. Population-based vaccinations against HPV should be
ultimately implemented within the framework of the
existing, proven, organizational solutions in Preventive
Immunization Programme in order to cover the target
cohorts as widely as possible.

6. The qualification for HPV vaccination does not differ
from other vaccinations. According to the general rec-
ommendations, the only permanent, absolute con-
traindication to further vaccination, including HPV, is
an anaphylactic reaction that occurred after the pre-
vious dose of the vaccine or administration of any of
its components. Mild or moderate reactions following
the administration of the previous dose of the vaccine,
such as pain, redness and swelling at the injection site,
slight or moderate fever after the previous dose of the
vaccine, are not a contraindication for vaccination. There
is no need to do a pregnancy test before administration.
The use of hormonal contraceptives has no effect on the
immune response. Temporary/relative contraindications
include moderate or severe acute illness, whether with
or without fever, e.g., streptococcal angina, influenza,
acute bronchitis or acute diarrhoea. Moreover, the ex-
acerbation of the chronic disease process is a relative
temporary contraindication. In these cases, vaccination
is postponed until the acute symptoms subside, and
in chronic diseases until remission is achieved and the
patient’s condition is stabilized.

7. Human papillomavirus vaccines can be administered
concurrently or at any intervals with other vaccines,
but in a different site — e.g., the opposite arm, or with
a minimum distance of 2.5 cm from the site of the
first vaccine injection. The safety of concurrent admin-
istration of HPV vaccines with pertussis, diphtheria,
tetanus, inactivated polio vaccines, hepatitis A and B
vaccines, Meningococcal, Covid 19 has been tested
and demonstrated. As part of the vaccination campaign
of whole groups of adolescents, VARs may develop in
the form of fainting, which in this case is triggered by
pain or anxiety. People who pass out can fall and injure
themselves if they don't sit or lie down. Giving patients
a drink, a snack, ensuring the safety of the procedure
and vaccinating while lying or sitting has been shown
to prevent syncope associated with the vaccination
procedure. In addition, patients should be observed for
30 minutes after vaccination. If a patient faints after vac-
cination, he or she should be monitored by a healthcare
professional until he regains consciousness (usually
within a few minutes) so that the need for any further
medical treatment can be determined.

8. In order to achieve optimal population effects, if it is
necessary to select one product for vaccination under
the Preventive Immunisation Programme, the selection
of the vaccine should be made based on an independent
pharmaco-economic analysis taking into account, inter
alia, data from clinical trials in terms of efficacy against
key endpoints, vaccine price achieved in a tender/auction
and distribution of HPV genotypes in lesions in Poland.

9. People older than planned for the free-of-charge im-
munization in the Preventive Immunisation Programme
may also benefit from HPV immunization and should be
vaccinated in line with the prescribing information for
all three approved vaccines.

10. Human papillomavirus vaccination should be recom-
mended to women diagnosed and treated for precan-
cerous conditions of the cervix, as they may benefit from
a lower risk of recurrence of lesions.

11. An extremely important element of the implementation
of HPV vaccines are educational activities in target popula-
tions for vaccinations and their guardians, for medical per-
sonnel and the entire society, which should be conducted
both centrally (media campaigns, etc.), regionally/locally
(scientific and educational conferences, educational and
information activities of producers, etc.) and individually
(in clinics and offices) in order to provide maximum infor-
mation about the benefits of HPV vaccination.
Frequently asked questions and answers on vaccination

against HPV will be published on the website of the Polish

Society of Family Medicine.
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A case report of laparoscopic pectopexy
in a patient with an ectopic kidney
and POP-Q lll grade apical prolapse

Paulina Szymczak® , Dariusz G. Wydra

Department of Gynecology, Obstetrics and Neonatology, Medical University of Gdansk, Poland

A 70-year-old woman [gravida 2, para 2, body mass index (BMI) 27 kg/m?] was referred to the hospital due to clinically
symptomatic POP-Q Ill grade apical prolapse (Aa -1, Ba +2, C 45, Ap -2, Bp -2; TVL 9 cm). The patient presented with a con-
genital renal anomaly: asymptomatic, left pelvic kidney located below the iliac fossa, with the left ureter located approximately
4 mm from the uterus (confirmed by a preoperative CT scan — Figure 1). The patient completed the PFDI-20, PFIQ-SF, and
ISl questionnaires at baseline and one month postoperatively, and reported no symptoms of urinary or fecal incontinence.

Medical history revealed the following comorbidities: hypertension, paroxysmal atrial fibrillation, ulcerative colitis, and
colonic diverticulosis. The patient underwent uterine curettage before pectopexy, which is a standard procedure at our center
if the uterine corpus is to be removed. Preoperatively, a vaginal cube pessary was attempted but this conservative manage-
ment was ineffective due to intolerance of the pessary and pain, which significantly affected the quality of the patient life.

Laparoscopic pectopexy was performed, as described in the literature [1]. Total operative time was 155 min., and
included adhesion dissection, removal of the uterine corpus with the right adnexa, and suturing of a synthetic mesh
(polypropylene, 20/35 x 159 mm) to the cervical stump (4 nonabsorbable, braided, polyester sutures) and iliopectineal
ligaments (1 braided, polyester suture). At the final stage of the surgery, total mesh peritonization was performed using
absorbable, continuous intracorporeal suturing (Fig. 2). The postoperative course was uneventful. The patient was dis-
charged on postoperative day 2. At one-month follow-up, urogynecologic examination revealed no evidence of apical
prolapse recurrence (Aa -3, Ba -3, C -8, Ap -2, Bp -2; TVL 9 cm) and the patient had no complaints.

To the best of our knowledge, this has been the first report about a laparoscopic pectopexy in a patient with congenital
renal anomaly. Considerable interest in the topic of apical defect and a growing number of reports about complications
following sacrocolpo(cervico)pexy prompted the researchers to search for new and effective methods of apical defect treat-
ment [2-4]. Sacrocolpo(cervico)pexy is not recommended in patients with obesity and limited access to the promontory,
e.g., in case of colonic diverticulosis [5]. The worldwide incidence of ectopic kidney has been estimated at approximately
1in 1000 live births [6]. The choice of surgery in such patients should take into consideration possible complications as-
sociated with the presence of an ectopic kidney [7]. In our case, we believe that laparoscopic pectopexy will not affect
any future surgical treatment due to renal causes. Additional, safety-related procedures like peritonization of the synthetic
mesh may reduce the risk of complications such as mesh exposure, organ perforation, or future urinary or bowel issues.

In summary, laparoscopic pectopexy seems to be a promising surgical treatment for apical defect in patients with
congenital kidney defects.
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Figure 1. Preoperative CT scan - the location of left kidney (A) and right kidney (B). The renal pelvis is white because iodinated contrast has
filled the collecting system. Noteworthy is the position of the left kidney - the pelvic kidney (B). The last scan showed the location of the left
ureter in relation to the uterus (C)

Figure 2. Laparoscopic pectopexy: mesh fixation to the left (A) and right (B) iliopectineal ligaments (x), to the cervical stump (C) and the final
view (D) of the operation; K — ectopic kidney; S — sigmoid colon
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