
C-5

Judul Artikel Ilmiah :

Penulis Artikel Ilmiah :

Jumlah Penulis :

Status Pengusul : Penulis anggota

Identitas Jurnal Ilmiah : a. Nama Jurnal :

b. Nomor ISSN : P-ISSN.2089-1180, E-ISSN: 2302-2914

c. Volume/nomor/bulan/tahun :

d. Penerbit :

e. DOI artikel (Jika ada) :

f. Alamat web Jurnal :

g. Terindeks di :

h. Link Turnitin : 

Kategori Publikasi Jurnal Ilmiah : √ Jurnal Ilmiah Internasional / Internasional Bereputasi

(beri ✓ pada kategori yang tepat) Jurnal Ilmiah Nasional Terakreditasi

Jurnal Ilmiah Nasional tidak Terakreditasi / Nasional terindeks di DOAJ, CABI, COPERNICUS

Hasil Penilaian Peer Review :

a.
3

b.
9

c
10

d.
10

32,00

4,27

KOMENTAR/ULASAN PEER REVIEW

Kelengkapan dan Kesesuaian Unsur :

Ruang Lingkup dan Kedalaman Pembahasan :

Kecukupan & Kemutakhiran Data & Metodologi :

Kelengkapan Unsur dan Kualitas Penerbit :

Penilai

Dra. Ani Margawati, M.Kes., Ph.D.

NIP 196505251993032001

Unit kerja : Fakultas Kedokteran

Bidang Ilmu : Kedokteran

Jabatan : Lektor Kepala / Pembina Tk. I

Bali Medical Journal (Bali Med J) 2020

Volume 9, Number 3: 859-862

Universitas Udayana, Bali

https://doi.org/10.15562/bmj.v9i3.2147 

LEMBAR

HASIL PENILAIAN SEJAWAT SEBIDANG ATAU PEER REVIEW

KARYA ILMIAH : JURNAL ILMIAH

Relationship between body mass index, handgrip, and cognitive status on frailty status in elderly women

Dwi Ngestiningsih, Hermina Sukmaningtyas, Timothy G Susanto, Enny Probosari

Semarang, 16 Mei 2023

Kelengkapan dan Kesesuaian unsur 

isi artikel (10%)

https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf

SCOPUS Q4, SJR 0.11

Komponen Yang Dinilai

Nilai Maksimal Karya Ilmiah (isikan di kolom yang sesuai)

Nilai Akhir Yang DiperolehInternasional Bereputasi               

(40)
Internasional Nasional Terakreditasi

4

Kecukupan dan kemutahiran 

data/informasi dan metodologi 

(30%)

12

Ruang lingkup dan kedalaman 

pembahasan (30%) 12

Nilai Total = (100%) 40

(40% x 32)/3   =Nilai pengusul = 16

4 Orang

https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf

Bali Medical Journal merupakn journal internasional terindex Scopus Q4

Kelengkapan unsur artikel baik

Ruang lingkup keilmuan sesuai dengan bidang keilmuan pengusul

Kecukupan dan kemutakhiran metodologi sesuai

Kelengkapan unsur dan kualitas 

penerbit (30%) 12

https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://doi.org/10.15562/bmj.v9i3.2147
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://www.scopus.com/sourceid/21101024217
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf
https://doi.org/10.15562/bmj.v9i3.2147
https://balimedicaljournal.org/index.php/bmj/article/view/2147/pdf
https://www.scopus.com/sourceid/21101024217
https://doc-pak.undip.ac.id/18107/15/TURNITIN-Relationship-between-BMI.pdf


 

  



 

 

 



 

 

 



 



 



 



 

 



 



 



 

 



ORIGINAL ARTICLE
Bali Medical Journal (Bali Med J) 2020, Volume 9, Number 3: 605-612

P-ISSN.2089- 1180, E-ISSN.2302- 2914

605Open access: www.balimedicaljournal.org and ojs.unud.ac.id/index.php/bmj

CrossMarkPublished by DiscoverSys

ABSTRACT

Background: Cervical incompetence is primarily a clinical diagnosis, 
which is characterized by recurrent painless dilation of cervix and 
spontaneous second trimester loss and preterm delivery. Despite 
recent advances, the indications and efficacy of cervical cerclage have 
been remained controversial. This study was performed with the aim 
of evaluating the risk factors of preterm birth among women who 
underwent cervical cerclage and establishing a scoring system to 
predict preterm labor in this group of women.
Material and Methods: This retrospective cohort study was performed 
on 95 women who had undergone cervical cerclage from January 2016 
to January 2018 in Maternity Teaching Hospital of Sulaimaniyah, Iraq. A 
total of 66 women who delivered after 34 weeks were used as control 
group, compared to 29 cases who delivered before 34 weeks.

Results: According to the findings of the present study, there was a 
significant association between the preterm birth before the 34 weeks 
of pregnancy and the risk factors of pathological vaginal discharge, 
cervical length less than 25 mm prior to cerclage placement, and 
passive smoking. The positive predictive value was calculated using the 
prediction model was%99 with a risk score of 3, 47.6% with risk score 2 
and 28.2% with risk score 1.
Conclusion: The prediction model can be used as a tool to identify 
patients at a higher risk for PTD <34 weeks and to recognize those that 
could benefit from cerclage and deliver after 34 weeks. It could also be 
a useful tool for identifying those high risk women with cerclage who 
require increased surveillance.

Keywords: cervical cerclage, cervical length, preterm delivery, risk score
Cite This Article: Fattah, C.N. 2020. Risk scoring in predicting preterm birth of women receiving cervical cerclage. Bali Medical Journal 9(3):  
605-612. DOI:10.15562/bmj.v9i3.1821

Risk scoring in predicting preterm birth of women 
receiving cervical cerclage

Chro Najmaddin Fattah*

INTRODUCTION

Childbirth before the week of 37th of gestation is 
defined as preterm birth (PTB).1 However, the 
definition may vary between countries depend-
ing on viability perceptions. The World Health 
Organization (WHO) places 22 weeks of gestational 
age or 380 gram birthweight as the lowest limit, at 
least for the purpose of perinatal statistics.1 Recent 
WHO data indicate that every year 15  million 
infants are born prematurely, it is about one in 
10 births worldwide.1 There are several primary risk 
factors: PTB- related maternal demographic specific 
i.e. single marital status, very high or very low
maternal ages and low socio economic situation.2,3

Black women are at higher risk of PTB about three
times compared to white women. Also, the risk of
very early PTB is three to four times more among
them.2 Body- mass- index (BMI) and nutritional
situation are two effective factors in PTB. The risks
of PTB2,3 and low birth- weight neonates4 are higher
in underweight women. Moreover, smoking leads
to increased risk of preterm delivery,7 premature
rupture of the membranes,5 and placenta previa.6

Having a previous history of PTB or pregnancy loss
at the second trimester are the main risk factors in
PTB,2,3 so that the risk of relapse varies between 15% 
to over 38%.2 This risk increases with the number

of previous cases and is conversely correlated with 
pregnancy age of previous PTB.8 However, women 
with a prior PTB history are only accounted for 
10- 15% of preterm delivery cases. Both sponta-
neous and iatrogenic PTBs are associated with
increased risk of recurrence.10

The major cause of PTB is genital tract infec-
tion. A pathologic study consisting of over 6180 
placentas provided early evidence regarding the 
role of intrauterine infection in preterm birth.10 
Chorioamnionitis, described as neutrophil infiltra-
tion of the fetal membranes, was present in about 
5% of all placenta, but the aborted cases between 
the weeks of 21 and 24 were happened in 80% of 
the placentas of infants. The results showed a direct 
association between decreased gestational age and 
increased incidence of histologic chorioamnioni-
tis. Only 13.8% of women experience fever during 
labor and most infections treated subclinically.10

The characteristics of current pregnancy include 
the risk of PTB increased by 2- folds in the case of 
a short inter- pregnancy interval < 6 months, which 
is explained by lower opportunity for inflammation 
recovery and compensating food deficiency due to 
the previous pregnancy. Women who experience 
preterm delivery in their first childbirth are at a 
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higher risk.11 Multiple gestations are associated 
with a considerable risk of preterm labor, so that 15 
to 20% of all PTBs are attributed to 2- 3% multiple 
birth.3 Due to uterine over- distention, about 48% 
of multiple gestations leads to preterm delivery. 
Vaginal bleeding due to placenta previa, placental 
abruption or bleeding in the first two trimesters 
increases the risk of PTB.11 The entrance of bacteria 
living in lower genital tract into decidua can cause 
leukocytosis and cytokine production which cause 
synthesis of prostaglandin in the chorion, myome-
trium, amnion, and decidua.12 This can result in 
uterine contractions, membrane exposure, cervi-
cal dilatation, and thereby the entrance of more 
microbes into uterine cavity. There are evidence 
regarding the association of bacterial vaginosis 
(BV) with the higher risk of preterm birth, espe-
cially BV before the sixteenth week of pregnancy,13 
which indicates a critical period for preterm deliv-
ery later in gestation.14 The association of untreated 
pyelonephritis and urinary tract infection with 
preterm delivery has long been recognized. Other 
studies have also shown the effect of pyelonephritis 
or asymptomatic bacteriuria on the preterm birth. 
All pregnant women are recommended to perform 
screening and treatment for bacteriuria at their first 
prenatal visit.15 A more detailed risk evaluation of 
PTB is possible through investigating secondary risk 
factors based on signs, symptoms and examination 
during the gestation. One of the important topics 
in practical obstetric care is screening for primary 
symptoms of spontaneous preterm delivery.16

Ultrasound measurement of the cervical 
length
Transvaginal sonography (TV) is regarded as 
the most efficient method for assessing cervix.17 
TV provides a better reproducibility of the entire 
cervix, thus it is more accurate compared to trans-
abdominal ultrasound and digital examination.18 
Abdominal ultrasound suffers from several techni-
cal problems, including bladder distension, cervix 
position, and myometrium contractions, which 
provides a fallacious cervical appearance.17 The 
measurement of cervical length using transvaginal 
sonography is among the main predictors of PTB in 
all under- studied cases.9

Fetal Fibronectin
Fetal fibronectin (fFN) is a large glycoprotein 
that produced by fatal cells. It is located in the 
interface between the maternal decidua and 
fetal membranes. High concentrations of fFN 
could normally be found within the extracellular 
matrix of this layer.17 Cervicovaginal discharge in 
the early stages of gestation as well as just before 

delivery contain fetal fibronectin.18,19 However, its 
concentration is normally low within the 2nd and 
early 3rd trimester. It seems that there is an associ-
ation between the beginning of preterm labor and 
disconnection of choriodecidual junction, which 
results in fetal fibronectin release that is detect-
able in cervicovaginal mucous. Fetal fibronectin 
can be quantitated. According to an initial clinical 
study by Lockwood et  al., both the presence and 
absence of fetal fibronectin have strong predictive 
value in predicting the risk of preterm delivery.18 
There are supportive data about the screening for 
fetal fibronectin in pregnancy in women with PTB, 
since colytics and transmit to tertiary care should 
be considered.20

problem statement(Risk scoring):Although 
many individual tests have failed to be predictive 
of PTB on their own, there have been attempts to 
combine risk measures into various risk models.21 
To date, no combination of tests has proven useful 
to consistently screen women for potential PTB 
risk. Methodologically, the ideal study design 
for postulating and testing predictive methods 
for preterm birth is prospective cohort studies. 
Although case- control studies aimed to investigate 
new biomarkers may represent the frequency of a 
marker in pregnancy that leads to PTB, they are 
unable to provide an exact estimation of the nega-
tive and positive effectiveness of a given test.22

Cervical Cerclage
In 1742, Herman23 used Emmet trachelorrhaphy 
to treat three patients and introduced cervical 
surgery to prevent repeated gestation loss. The use 
of transvaginal cerclage in cervical incompetence 
treatment has been documented by Shirodkar in 
1803 and later by McDonald in 1805.10 In spite of 
little adjustments, these methods have been used in 
the management of incompetent cervix.2

Cervical Incompetence
There is no consistent definition of cervical incom-
petence, but it can be specified as shortening and 
dilatation of the cervix before the week of 24 of deliv-
ery when no preterm labor is presented. Cervical 
incompetence is mostly associated with pain- free, 
progressive dilation of the uterine cervix in the 2nd 
or early 3rd trimester of pregnancy which may lead to 
membrane premature rupture, membrane prolapse, 
preterm birth, or mid- trimester pregnancy loss.25 It 
is estimated that cervical incompetence happens at 
less than 1% of obstetric cases26 and approximately in 
8% of females who have experienced recurrent mid- 
trimester losses.27 In women having preterm deliv-
ery, the length of cervix remains relatively constant 
till the third trimester of pregnancy.28 Any possible 

http://discoversys.ca/
https://dx.doi.org/10.15562/bmj.v9i3.1821


607Published by DiscoverSys | Bali Med J 2020; 9(3): 605-612 | doi: 10.15562/bmj.v9i3.1821

ORIGINAL ARTICLE

reduction in the length of cervix (less than 0.5 mm 
per week) is not clinically significant.28 Heath et al.29 
reported an average cervical length of 38 mm at 
23rd  week. Moreover, Iams et  al.30 documented a 
mean cervical length of 35 mm at 24th  week and  
34 mm at 28th week. If funneling is present, measure-
ment should exclude the funnel and be taken from 
the funnel tip to the external os.31 In women who 
deliver preterm or require cerclage, the rate of change 
in cervical length may be predictive of preterm birth. 
Although women with preterm delivery experi-
ence faster reduction in cervical length than those 
with normal delivery time, the difference is usually 
small.32 The reduction in cervical length ranges from 
0.5 mm per week to 8 mm per week.32

Aim of the study
The aim of this study is to evaluate the risk factors 
associated with preterm birth in women before 
receiving cervical cerclage and to develop a scor-
ing system for predicting preterm labor in these 
women. This prediction model can be used as a 
tool to identify women who are likely to develop 
preterm birth and thus can be offered frequent 
surveillance.

PATIENT AND METHODS

Type of the study
This is a retrospective cohort study of 95 patients 
who received cervical cerclage between 12 to 
24 weeks in 2 years’ time.

This study was conducted from January 2016 to 
December 2018 at Sulaimaniyah maternity teach-
ing hospital, Iraq.

Inclusion Criteria
Singleton pregnancies between 12 to 24 weeks 
which undergone cervical cerclage in 2016 & 2017 
in Sulaimaniyah maternity teaching hospital.

Exclusion Criteria
Multiple pregnancy: Cerclage before 12 weeks or 
after 24 weeks of gestation: Multiple and higher 
order pregnancy: Pregnancy complicated by medi-
cal disease.

Sample Size Measurement
In the present study, 6 risk factors related to preterm 
delivery (<week 34 of delivery) were studied, 
including the length of cervix prior to placement 
of cerclage, the age of gestation at time of cervical 
placement of cerclage, urgency cerclage placement, 
exposing to passive smoking, history of recurring 
pathological vaginal secretions, and history of 3 or 
more losses including mid- trimester miscarriage 
and preterm birth.

Data Gathering
The data were obtained from the case sheet of the 
patient and phone calls.

Statistical Analysis
Data entry was performed using an excel spread-
sheet and the statistical analysis was performed 
by SPSS program, version 21 (IBM SPSS statistics 
package software program for statistical analysis). 
The data were presented in tabular form to describe 
the variables of the study. The patients were divided 
into two groups based on the delivery time (before 
and after 34 weeks). Independent t- test were used 
to compare the mean values of quantitative vari-
able. Chi- square tests were used to compare cate-
gorical data between the two mentioned groups of 
the patients. Logistic regression was performed to 
find Odds ratio of the factors found to be risky for 
preterm birth. P values of 0.05 were used as a cut off 
point for significance of statistical tests.

RESULTS

The study was performed in tertiary teaching 
hospital. Totally, 95 women with required criteria 
were included in the study, of which 66 cases had 
delivery at or over 34 weeks and 29 cases had deliv-
ery lower than 34 weeks of pregnancy. The total 
number of live birth (LB) and neonatal death (ND) 
in both term and preterm infants in Sulaimaniyah 
maternity teaching hospital, Iraq during 2016 and 
2017 has been shown in Table 1.

In 2016, the total number of live birth were 
18441, neonatal mortality rate was 1.2%, In rela-
tion to gestational age (21.97%) of them were full 
term and (78.03%) were preterm. Among preterm 
deaths, 18.9% were born ≥34 weeks, while 81.03% 
were born before 34 weeks. In 2017, total number 
of live birth was 19994, neonatal mortality rate 
was 1.37% in which 18.25% of them were full term 
and 81.75% were preterm. Among preterm deaths, 
17.86% were born ≥34 weeks, while 82.14% were 
born before 34 weeks.

Table 2 shows the demographic characteristic 
of the studied groups. In this study, the patients 
were of comparable age; the mean age of patients 
who gave birth before 34 weeks was 32.1 ± 5.0 
and the mean age of patient who gave birth after 
34 weeks was 32.8 ± 5.6. P value=0.57 which is 
not significant by using Pearson chi- square test at 
0.05 level of significance. 27.6% of the employed 
patients gave birth <34 weeks and 72.4% of them 
gave birth ≥  34  weeks, while for the unemployed 
patients, 30.3% of them gave birth < 34 weeks and 
69.7% of them ≥ 34 weeks. P value=0.79 which is 
not significant by using Pearson chi- squared test at 
0.05 level of significance. 40.9%of the patients who 
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gave birth < 34 weeks and 59.1% of those who gave 
birth ≥ 34 weeks had history of passive smoking. 
21.6% of patients who gave birth < 34 weeks and 
78.4% of patients who gave birth ≥ 34 weeks did 
not have a history of passive smoking. p value was 
< 0.05 which was statistically significant.

Table 3 shows the Relation between parity and 
history of previous evacuation of retained prod-
uct of conception (RPOC) with birth < 34 Weeks 
and ≥ 34 Weeks (38.5%) of nulliparous patients 
delivered < 34 Weeks and (61.5%) of them deliv-
ered ≥ 34 Weeks. While the rest of the patient 

(27.3%) whose their parity were between (1- 3) 
delivered <  34  Weeks and (70.4%) of them deliv-
ered ≥  34  Weeks. (27.3%) of patients whose their 
parity were ≥ 4 children delivered < 34 Weeks and 
(72.7%) of them delivered ≥ 34 Weeks. P value=0.79 
which is statistically not significant. Also (24.4%) 
of patients who delivered < 34 Weeks and (75.6%) 
of patients who delivered ≥ 34 Weeks have history 
of evacuation of RPOC. And the rest of patients who 
delivered before or after 34 weeks had no history of 
evacuation of retained product P value=0.22 which 
is not statistically significant.

Table 3  Relationship between parity and history of previous evacuation of retained 
product of conception (RPOC) with birth < 34 weeks and ≥ 34 weeks

Variable

Weeks of pregnancy 

Total P value< 34 Weeks ≥ 34 Weeks

Parity Nulliparous 5 (38.5%) 8 (61.5%) 13 (100%) 0.79
1 -  3 children 21 (29.6%) 50 (70.4%) 71 (100%)
≥ 4 children 3 (27.3%) 8 (72.7%) 11 (100%)  

Evacuation of RPOC Yes 11 (24.4%) 34 (75.6%) 45 (100%) 0.22
No 18 (36%) 32 (64%) 50 (100%)  

Table 1  Total number of live birth (LB) and neonatal death (ND) in both term and preterm 
infants

Neonatal outcome 2013 2014

Total number of live birth 18441 19994
Total number of neonatal death 223(1.20%) of LB 274(1.37%) of LB
Total number of term death 49(21.97%) of ND 50(18.25%) of ND
Total number of preterm death 174(78.03%) of ND 224 (81.75%) of ND
≥ 34 week 33(18.97%) of PTB 40(17.86%) of PTB
Before 34 week 141(81.03%) of PTB 184(82.14%)of PTB

Table 2  Demographic characteristic of the studied group

Variable

Weeks of pregnancy

Total P value< 34 Weeks ≥ 34 Weeks

Maternal Age (Years) Mean ± SD 32.1 ± 5.0 32.8 ± 5.6  0.57
Occupation Employed 8 (27.6%) 21 (72.4%) 29 (100%)  0.79

Unemployed 20 (30.3%) 46 (69.7%) 66 (100%)
Passive smoking Yes 18 (40.9%) 26 (59.1%) 44 (100%) < 0.05
 No 11 (21.6%) 40 (78.4%) 51 (100%)  

Variable

Weeks of pregnancy

Total P value< 34 Weeks ≥ 34 Weeks

Maternal Age (Years) Mean ± SD 32.1 ± 5.0 32.8 ± 5.6  0.57
Occupation Employed 8 (27.6%) 21 (72.4%) 29 (100%) 0.79

Unemployed 20 (30.3%) 46 (69.7%) 66 (100%)
Passive smoking Yes 18 (40.9%) 26 (59.1%) 44 (100%) < 0.05
 No 11 (21.6%) 40 (78.4%) 51 (100%)  
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Table 4  Distribution of various problems specific to current pregnancy, mode of delivery 
(MOD), pregnancy outcome between studied groups

Variable

Weeks of pregnancy 

Total P value< 34 Weeks ≥ 34 Weeks

GD Yes 1 (20%) 4 (80%) 5 (100%) 0.6
No 28 (31.1%) 62 (68.9%) 90(100%)  

HT Yes 3(60%) 2(40%) 5 (100%) 0.14
 No 26 (28.9%) 64 (71.1%) 90(100%)  
Mode of delivery(MOD) NVD 18 (36%) 32 (64%) 50(100%) 0.22
 CS 11 (24.4%) 34 (75.6%) 45(100%)  
Pregnancy outcome Alive birth 22 (25.3%) 65 (74.7%) 87(100%) 0.001

Neonatal mortality 7(87.5%) 1 (12.5%) 8(100%)  

Table 5  Distribution of various problems specific to current pregnancy, mode of delivery 
(MOD) and pregnancy outcome among the studied groups. than 34 weeks in 
women with cervical cerclage

Variable

Weeks of pregnancy 

Total P value< 34 Weeks ≥ 34 Weeks

Cerclage Type Elective 27 (29.67%) 64 (70.32%) 91 (100%) 0.39
Emergency 2(50%) 2(50%) 4 (100%)

Cervical Cerclage Time/ 
Weeks of pregnancy

12th- 14th 28 (31.4%) 61(68.5%) 89(100%) 0.51
15th- 17th 0 (0.00%) 3 (100%) 3(100%)
18th- 21st 1(33.33%) 2(66.6%) 3(100%)

Vaginal
Pathological discharge

Yes 15 (48.4%) 16 (51.6%) 31 (100%) 0.01
No 14 (21.9%) 50 (78.1%) 64 (100%)

Cervical length (mm) <25 mm 15(62.5%) 9 (37.5%) 24 (100%) < 0.001
≥ 25 mm 11(17.18%) 53(82.8%) 64(100%)

Total * 88 case
Previous loss None 2(50%) 2 (50%) 4 (100%) 0.16

1 -  2 Loss 12 (22.6%) 41 (77.4%) 53 (100%)
≥ 3 loss 15 (39.5%) 23 (60.5%) 38 (100%)

* Note:cervical length of 88 cases were available.

Table 6  Multivariate analyses of risk factors associated with preterm birth less
Risk factor score Sensitivity% Specificity% PPV% NPV% Accuracy%

1 42.3% 54.8% 28.2 69.4% 51.1%
2 38.5% 82.3% 47.6 76.1% 69.3%
3 15.4% 99% 99% 73.8 75.0%

Table 7  Predictive model for preterm births with less than 34 weeks
Variable OR 95% CI P value

Passive smoking 2.52 1.03 – 6.18 0.044
Pathological vaginal discharge 3.35 1.33 – 8.41  0.01
Cervical length (< 25mm) 8.03 2.81 – 22.97 < 0.001

OR=odds ratio
CI=coefficient interval
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Distribution of various problems specific to the 
current pregnancy, mode of delivery (MOD) and 
pregnancy outcome among the studied groups are 
shown in Table 4. This table clarifies the relation-
ship between gestational diabetes and hypertension 
disorder during pregnancy and mode of delivery 
in previous pregnancies in patients who gave birth 
< 34 weeks and those gave birth ≥ 34 weeks, which 
is not significant (P value was > 0.05). P value for 
pregnancy outcome were significant.

The analysis of the studied risk factors and the 
relationship of them with preterm birth neonates 
(<34 weeks) in women underwent cervical cerclage 
are presented in Table 5. According to the results, 
there is a non- significant relationship between 
cerclage timing and cerclage type. However, a 
significant association was found between the 
length of cervix at time of cerclage placement and 
pathological vaginal secretion. A P- value of 0.16 
was obtained for prediction of preterm delivery in 
women before the week 34 of delivery.

Table 6 shows the multivariate analyses of the 
3 risk factors of preterm delivery before 34 weeks in 
women undergone cervical cerclage.

The developed model for prediction of preterm 
births before 34 weeks is shown in Table 7. The 
predictive value of the model is 99% for the three risk 
factors and 47.6% when there are two risk factors 
but only 28.2% when there is a single risk factor. 
From 29 cases who gave birth before 34 weeks in 
our study, 1 patient gave birth <26 weeks.

DISCUSSION

Neonatal mortality and morbidity in preterm infants 
are directly proportional to gestational age at birth. 
Each addition gestational week has substantial 
effect on survival rate as well as good antenatal 
care. Identifying the model to predict patients with 
cervical incompetence at risk for preterm delivery 
before 34 weeks is important for counselling prior to 
performing cerclage procedures and in identifying the 
group who require increased surveillance. The quality 
and availability of intensive neonatal care have a great 
role in the survival of preterm infants.33 Table 1 shows 
the total number of live births and neonatal deaths 
in Sulaimaniyah, Iraq maternity teaching hospital of 
Sulaimaniyah, Iraq in 2016 & 2017. Term neonatal 
deaths accounts for about 1/4 of all neonatal deaths, 
while 3/4 of the deaths occur among preterm infants. 
Regarding preterm neonatal deaths, there is a signif-
icant relationship between gestational age at birth, 
about three quarters of preterm neonatal deaths 
occur in neonates born before 34 weeks. Among the 
studied groups, there is also a significant relation-
ship between gestational age and neonatal mortality. 
P- value is 0.001, which is highly significant.

Preterm delivery was more likely in teenage 
mothers, and this finding is in agreement with the 
findings of the study by Ali-  S Khashar et al.34 We 
have discovered that maternal age has no signif-
icant risk in this study and all cases were above 
(18) years. Passive smoking has a significant risk 
on birth before 34 weeks of pregnancy (P value 
less than 0.05). These results are in line with the 
findings of Khader et  al. (2011) who reported a 
significant association between exposure to passive 
smoking and higher risk of preterm birth.35 A 
similar association was also found between passive 
smoking history and preterm delivery.36 Contrarily, 
Andriani et al. could not find a significant associa-
tion between passive smoking history and preterm 
delivery in their national prospective longitudi-
nal cohort study.37 Given the large population of 
women exposed to passive smoking,38 such an 
association between passive maternal smoking and 
preterm delivery, no matter how small it is, could 
produce a considerable public health burden.39

There is no significant difference regarding 
history of previous evacuation of RPOC among the 
studied groups in this study and this was in agree-
ment with the study performed by Madore C et al.,40 
does not demonstrate that cervical dilation during 
dilatation and curretage predisposes to cervical 
insufficiency as previously described. Pathological 
vaginal discharge was present in 32.6% of the stud-
ied population. The rate of preterm birth before the 
week 34 in women with a history of abnormal vagi-
nal discharge was 48.2%, while this rate was 21.9% 
in those with no history of it. This is in line with 
the results of the study by Cram et al. who found a 
significant association between pathological vaginal 
discharge during gestation and premature birth.41

There is high a discrepancy between sample size 
for emergency and elective cerclage cases. (91case 
elective, 4 cases emergency) this is adversely affect 
outcome may lead to false positive or false negative 
cases. 29.67% of elective cases delivered before 
34 weeks and 64 (70.32%) delivered ≥ 34 weeks. 
For emergency cases, although the percentage of 
women giving birth before 34 weeks was higher 
in comparison with the elective cases, it was not 
statistically significant. The same result was found 
in the study performed by Cockwell KA, et al., who 
mentioned that there was no significant difference 
between the emergency cerclage group and elec-
tive cerclage group regarding mean gestational age 
of delivery, delivery beyond 34 weeks and overall 
pregnancy outcome.42 In an Indian study, Khan 
et  al. evaluated the outcomes of elective, urgent, 
and emergency cerclage and argued that patients 
with cervical incompetence could benefit from 
emergency cerclage and the outcomes get better 
when elective cerclage is done before the onset of 

http://discoversys.ca/
https://dx.doi.org/10.15562/bmj.v9i3.1821


611Published by DiscoverSys | Bali Med J 2020; 9(3): 605-612 | doi: 10.15562/bmj.v9i3.1821

ORIGINAL ARTICLE

preterm labor process (elective group) and at early 
stages of cervical alterations (urgent group), rather 
cerclage placement when incompetence process has 
already started (Emergency group).43 Considering 
the gestational age of the studied population at 
the time of cerclage placement, three gestational 
age groups were defined: 12- 14 years, 15- 17 years, 
and 18- 21 years. There was no significant associa-
tion between different gestational age groups with 
delivery before 34 weeks. This was in agreement 
with the study by Gupta et  al. (2013,India) who 
reported that there was no difference in age groups 
below 21 week but there is significant relation when 
cervical cerclage done between 21- 26 weeks.44 The 
current result is in line with the study by Berghella V 
et al.45 who reported a reverse association between 
the preterm delivery frequency and cervix length 
as measured by ultrasonography in pregnancy. 
Women with cervical lengths over than 25 mm had 
significantly lower risk of preterm birth than those 
with <25 mm cervical lengths.

CONCLUSION

The results of the present study showed 3 effective 
risk factors in preterm childbirth before 34 weeks of 
gestation in women undergoing cervical cerclage. 
These factors are the history of pathological vagi-
nal discharge during pregnancy, cervical length 
less than 25 mm before the cerclage placement, 
and passive smoking. In addition to accurate care 
for genital tract infection, pregnant women should 
be informed properly about the negative effects of 
nicotine exposure on preterm delivery. Women 
with 3 risk factors were most likely to develop 
preterm birth. The prediction model designed in 
our study can be used as a tool for counselling these 
patients before receiving cervical cerclage in order 
to identify those women who require frequent 
surveillance after cerclage placement who may 
deliver before 34 weeks.
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The functional and physical state of the anal 
sphincter complex in the patients with rectal 

prolapse in the post-surgery period

Solmaz Soltan Imanova1*

Purpose: The work was aimed at comparative studying of the 
functional and physical state of the patients with rectal prolapse 
after surgical treatment with various surgical techniques and at 
identifying the most optimal procedure technique.
Patients and methods: The authors observed 49 patients (32 
women, or 65.3 %) aged 22 — 83 years (the median age of women 
was 46.1 ± 1.3 years old, of men — 48.7 ± 1.4 years old) with 
the rectal prolapse of varying severity. The Delorme’s procedure was 
indicated for 28 patients (57.1 %). Perianal proctosigmoidectomy 
(the  Altemeier’s surgery) was performed in 12 patients (24.5  %). 
In the young patients, preference was given to the Ripstein’s 
abdominal surgery (nine patients; 18.4  %). To objectively assess 

the physical state of the anal sphincter apparatus, traditional 
sphincterometry was performed using S4402 sphincterometer 
with a nonperfusing sensor (Pro Medika GmbH, Germany), and the 
functional state of the sphincter complex was subjectively assessed 
using the Wexner’s score scale.
Results: The best results were obtained after the Delorme’s 
procedure (p<0.05), while the worse results were obtained in the 
young patients after the Ripstein’s surgery (p<0.05).
Conclusion: The obtained results may be used for assessing the 
functional and physical state of the anal sphincter complex in 
the surgical treatment of the patients with the rectal prolapse 
syndrome, especially in those with ASFs of varying severity.

Keywords: rectal prolapse, anal sphincter failure, chronic constipation, fecal incontinence, sphincterometry
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INTRODUCTION
Rectal prolapse syndrome (RPS) is a severe pathosis. 
It is characterized by the mucous membrane 
prolapse and other layers of the rectum due to the 
relaxation of the pelvic and perineal muscles and 
ligaments in the deep Douglas pouch.1,2 The first 
scientific ideas and the first method of surgical 
treatment (suturing of the Douglas pouch) were 
proposed by Moschowitz A. V. in 1912. However, the 
results were unsatisfactory, the relapse developed in 
80 % of the cases.3 

The incidence of RPS in the adult population 
is within one to a thousand; it is found in all age 
groups, more frequently in the adults, especially 
in women who in the age of over 50 years are six 
times more likely to suffer partial or complete 
rectal prolapse than the men.4,5 The previous idea 
of RPS association with multiple difficult deliveries 
is refuted because this state occurs in about one-
third of the nulliparous women. In 31 % of the 
cases, the disease develops in the persons engaged 
in heavy physical work.6 In the middle-aged and 
older women, the bladder and colon dysfunction 
develops in 25 % of the cases due to the pelvic floor 

descent. Therefore, the patients complain urinary 
incontinence in 16 % of the cases, and in 9 % of 
the cases — of fecal incontinence, and in 3 % of the 
cases, the symptoms of the pelvic organ (rectum, 
bladder, vagina, uterus) prolapse are manifested.6,7  

In RPS complicated by anal sphincter failure 
(ASF), the cardinal symptom is fecal incontinence 
due to which perianal ulcers, ulcerations, and skin 
maceration develop at later stages in 0.8 – 18 % of 
the cases, as well as ascending urogenital infections, 
sometimes accompanied by psychoemotional 
disorders ranging from self-isolation and depression 
to complete disability and suicide. Disproportionate 
visits to the doctor are characteristic, i.e., only 10 
– 30 % of the patients with ASF contact medical 
institutions.8,9 

The formation of feces and fecal continence 
depends on the coordinating activity of several 
factors: the geometric, elastic, and fixing properties 
of the anal sphincter muscles; the values of the 
anorectal angle; the motor-evacuation activity 
of the colon, and the interaction of the rectum 
receptor apparatus with the anal canal, neural 
pathways, spinal cord, and brain.1,10 Naturally, the 
central role in fecal and gas continence belongs to 
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the sphincter-locking complex (apparatus) of the 
rectum10 since the regular activity of this complex 
is ensured by the internal smooth (70 – 80 %) and 
the external cross-striated (20 – 30 %) sphincter 
muscles. Voluntary activity is mainly provided by 
the external sphincter muscle and the pelvic floor 
muscles.11 

The severity of ASF is determined by many 
scales, systems, and indexes proposed at various 
times. In recent decades, the Wexner’s fecal 
incontinence scale of the Cleveland Clinic (USA, 
Ohio) has been most frequently used in surgical 
practice.8,12 Its main disadvantage is the fact that 
it is based on the subjective feelings of the patient, 
since the subjective factors (physical feelings, 
complaints) are insufficient for choosing the 
treatment policy, the method of surgery and its 
extent, further rehabilitation treatment, and the 
medical rehabilitation measures.4,11 Therefore, 
studying the pre- and post-surgery objective 
parameters (sphincterometric, manometric, 
electromyographic, etc.) and their clinical and 
mathematical interpretation are of great importance.

Given the above, the need to study the functional 
and physical (objective) state of the anal sphincter 
complex in the perisurgical period in the case of 
RPS is considered necessary, and therefore the 
expediency of this study is of clinical importance. 

The aim of the study
The work was aimed at comparative studying of the 
functional and physical state of the patients with 
rectal prolapse after surgical treatment with various 
surgical techniques and at identifying the most 
optimal procedure technique.

MATERIAL AND METHODS
This work was performed in 2017 – 2019 at the 
educational and surgical clinic of the Azerbaijan 
Medical University and involved 49 patients (32 
women, or 65.3 %) at the age of 22 — 83 years (the 
median age of women was 46.1 ± 1.3 years old, of 
men — 48.7 ± 1.4 years old) with rectal prolapse 
of varying severities. In the past medical history, 
23 women (71.9  %) indicated severe traumatic 
deliveries (2 to 4). The average observation period 
was 16.1 ± 2.2 months (4 to 21.6 months) (p > 0.05). 
All patients were informed about the research and 
had given written permission.

In order to prevent statistical distortions and 
potentially distorting factors, exclusion criteria were 
determined: patients with concomitant diseases 
of the cardiovascular system, respiratory system, 
severe renal (hepatic) failure, diabetes mellitus, 
and the ones who previously underwent surgery in 
the anorectal region, experienced complex surgical 

interventions in the abdominal cavity, especially in 
its lower part.

Clinical material was collected, and data of 
laboratory and instrumental studies were taken 
from the electronic database of the Department of 
Surgical Diseases-I.

To objectively assess the physical state of the anal 
sphincter apparatus, traditional sphincterometry 
was performed using S4402 sphincterometer 
with a nonperfusing sensor manufactured by 
Pro Medika GmbH (Germany). With that, the 
quantitative (physical) indicators and their graphic 
images obtained by processing these data with the 
corresponding program were displayed on the PC 
screen.

Sphincterometry can obtain indicators, such as 
the strength of the anal muscles (the internal and 
external sphincters, and the pubic and rectal and 
levator muscles), which directly ensure fecal and 
gas continence, and the degree of their contraction 
and relaxation. The indications for this study were 
fecal and gas incontinence, chronic constipation, 
anismus, anal stenosis (pectenosis), anal fissure, 
rectal and rectovaginal fistulas, unidentified and 
idiopathic anal pains, rectocele, inflammatory 
diseases of the rectum and the colon, solitary rectal 
ulcer, etc. 

The methods of sphincterometry
The study was performed in the morning hours 
after the first defecation without prior special 
preparation of the patients. However, the use of 
laxatives (Fortrans, Pikoprep, DulcoSoft, etc.) 
one day before the examination was advisable. 
Cleansing enemas on the eve of the examination 
were not recommended, since the excessive 
relaxation of the anal muscles might lead to the 
distortion of the results due to the reduction of their 
power. The patient was lying on his/her side with 
the knees as close to the belly as possible. A surgical 
glove was put on the nonperfusing sensor, which 
was carefully introduced into the anal canal to the 
depth of 3.0 – 3.5 cm with a lubricant applied. After 
waiting a short while (for the patient adaptation to 
the device), the necessary indicators were recorded: 
at rest for the first 20 seconds, followed by two times 
within five seconds, and finally at the moment of 
voluntary contraction. 

The following sphincterometric indicators were 
measured: the average pressure at rest, the tonicity 
of the anal sphincter, the voluntary contractile 
pressure, and the arbitrary contractile gradient 
(for determining the functional state of the muscle 
tissue). The indicators of other functional tests 
were also determined (upon straining, upon severe 
coughing). 
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The Delorme’s procedure had been indicated for 
28 patients (57.1 %), after which no complications 
requiring additional surgical treatment were 
observed. Local infectious complications (wound 
abscess in two cases) were treated conservatively. 
Relapse was observed in two cases (7.1 %). Perianal 
proctosigmoidectomy (the Altemeier’s surgery) 
was performed in 12 patients (24.5 %). With that, 
in the early post-surgery period, local purulent 
infectious complications developed (wound abscess 
in two cases, purulent abscess of retrorectal space 
in one case). Relapse was observed in only one case 
(8.3 %). 

In young patients, preference was given to the 
Ripstein’s abdominal surgery (nine patients, or 
18.4 %). No post-surgery complications and disease 
relapse were observed. 

Before surgery, the severity of ASF had 
been determined based on the corresponding 
sphincterometric indicators. The degree I was 
found in 21 cases (37.3 %), degree II — in 17 cases 
(34.7 %), and degree III — in 11 cases (22.45  %); 
the functional state of the sphincter complex was 
subjectively assessed using the Wexner’s score scale. 

The mathematical results were processed in the 
Inc.20.0 version of the SPSS Statistics (Statistical 
Package for the Social Sciences) application. The 
indicators in the groups were taken by the variation 
series; for each series, the average value (M), its 
standard deviation (m), the maximum (max), and 
the minimum (min) values were calculated. The 
difference between the quantitative variables was 
studied using the Pearson’s χ2 test. The statistical 
significance of the differences was assessed using 
the Student’s t-test and Wilcoxon’s U-test (Mann-
Whitney). The differences in the assessment with p 
< 0.05 were considered veracious. 

RESULTS
Given the degree of ASF severity and the gender, 
the indicators of sphincterometry after surgical 
treatment of the rectal prolapse were grouped and 
classified (Table 1). 

With all ASF severity degrees, the sphinterometric 
data allowed building the reference interval. The 
values at rest were greater in the women, while all 
other results (the maximum contractile pressure, 
the average contractile pressure, the arbitrary 
contractile gradient) were greater in the men. 

The same results were comparatively studied 
after using various surgical techniques (Table 2). 
With that, the best results were obtained after the 
Delorme’s procedure, while worse results were 
obtained in the young patients after the Ripstein’s 
surgery. For instance, after the Delorme’s procedure, 
the indicators in four patients with ASF degree III 
became close to those of degree II, in nine patients 
with ASF degree II, they became close to those of 
degree I, and in the rest of patients (15 patients, or 
53.6 %), they became close to the norm; and after 
the Altemeier’s surgery — in three, five, and four 
patients, respectively. After the Ripstein’s surgery, 
similar indicators in four patients with degree III 
corresponded to those of degree II, in three patients 
— to those of degree I, and in two patients, they 
became close to the norm. In one patient after the 
Delorme’s procedure and in two patients after the 
Altemeier’s surgery, in the long-term period (six 
to fifteen months), anal stenosis developed, which 
required appropriate surgical treatment. 

Before surgery and in the post-surgery period, 
as well as in the reference studies, the degree of fecal 
incontinence was assessed using the Wexner’s score 
scale (Table 3). 

Table 1.  The sphincterometric indicators in the case of rectal prolapse with various severity degrees in the patients 
with the ASF

Parameters (mm Hg) Severity 
degree Women (results/norm limits) Men (results/norm limits) p

The average pressure at 
rest

I 36.3 – 40.0 (38.1 ± 1.6) / (41 – 63) 32.8 – 42.0 (37.5 ± 1.0) / (43 – 61) < 0.05
II 26.9 – 36.2 (30.25 ± 1.3) 25.3 – 32.7 (29.45 ± 0.7) < 0.05
III ≤ 26.8 (24.7 ± 2.2) ≤ 25.2 (24.9 ± 0.8) < 0.001

The maximum contractile 
pressure

I 97.4 – 109.0 (102.5 ± 3.7) / (110.0 – 178.0) 115.0 – 120.0 (118.15 ± 2.8) / (121 – 227) < 0.05
II 61.9 – 97.3 (78.8 ± 4.4) 74.9 – 114.9 (97.0 ± 4.8) < 0.05
III ≤ 61.8 (55.75 ± 3.6) ≤ 74.8 (68.85 ± 3.2) < 0.001

The average contractile 
pressure

I 68.8 – 87.0 (79.35 ± 4.1) / (88.0 – 146.0) 89.5 – 105.0 (95.9 ± 4.1) / (106 – 190) < 0.05
II 46.0 – 68.7 (52.3 ± 2.9) 53.0 – 89.4 (76.2 ± 3.7) < 0.05
III ≤ 45.9 (40.8 ± 3.5) ≤ 52.9 (47.9 ± 2.85) < 0.05

The voluntary contractile 
gradient

I ≥ 73.6* (68.9 ± 4.05) / (59 – 115) ≥ 79.5* (75.95 ± 3.1) / (78 – 166) < 0.05
II 35.9 – 58.0 (47.7 ± 3.0) 49.9 – 77.0 (61.25 ± 3.0) < 0.05 
III ≤ 35.8 (32.9 ± 1.6) ≤ 49.8 (46.0 ± 2.7) < 0.05 
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DISCUSSION
The sphincterometric indicators were different, 
depending on the age, gender, and the physical 
state. For instance, according to A.P. Zbar et al., at 
rest, the strength of the rectal sphincter muscles 
obturator was within 60 mm Hg, in the patients 
with fecal and gas incontinence — 40 mm Hg, 
during anal relaxation — 55 mm Hg, and in the 
patients with anal fissure — 85 mm Hg. At rest, 
65 – 85 % of the anal sphincter apparatus strength 
was provided by the anal muscles. The maximum 
strength of these muscles in healthy individuals 
was 203 mm Hg. In the patients with fecal and gas 

incontinence — 114 mm Hg, during anal relaxation 
— 146 mm Hg, and the patients with anal fissure 
— 233 mm Hg.13 At the moment of relaxation of 
the anal muscles and the muscles in the anterior 
abdominal wall, the maximum strength in the 
patients with fecal and gas incontinence was much 
lower compared to healthy individuals. However, 
this value was significantly higher in patients with 
anismus and anal fissure. 

The results of the authors were insignificantly 
different from those in the literature of recent 
years.7,14,15 In the authors’ opinion, the unsatisfactory 
results of surgical treatment are related to the late 
patients’ visits to the hospital, duration, and severity 
of the disease, and the inadequate choice of the 
surgical approach.

CONCLUSION
Thus, the obtained results may be used for assessing 
the functional and physical state of the anal 
sphincter complex in the surgical treatment of the 
patients with RPS, especially in those with ASFs of 
varying severity.

Table 2. The sphincterometric indicators after surgery with the use of various techniques in the case of rectal prolapse, 
depending on the ASF severity degree

Parameters 
(mm Hg) 

Severity 
degree

Women Men

pAfter the 
Delorme’s 
procedure

After the 
Altemeier’s 

surgery 

After the 
Ripstein’s 

surgery

After the 
Delorme’s 
procedure

After the 
Altemeier’s 

surgery 

After the 
Ripstein’s 

surgery

The average 
pressure at rest

I 36.9 - 42.2 
(39.3 ± 1.1)

34.2 - 40.9 
(37.6 ± 1.5)

33.5 - 41.8 
(36.2 ± 1.5)

31.9 - 42.5 
(37.6 ± 1.7)

36.1 - 42.7 
(39.0 ± 1.9)

35.2 - 42.9 
(38.3 ± 1.7)

< 0.05

II 29.0 - 36.85 
(31.5 ± 1.0)

26.5 – 34.1 
(29.6 ± 1.7)

26.15 – 33.4 
(28.7 ± 1.9)

25.8 – 31.8 
(27.75 ± 0.9)

29.6 – 36.0 
(32.8 ± 1.5)

28.6 – 35.1 
(31.8 ± 1.5)

< 0.05

III ≤ 28.95 
(25.0 ± 2.3)

≤ 26.0 
(23.7 ± 2.2)

≤ 26.1 
(24.1 ± 2.0)

≤ 25.7 
(23.8 ± 0.6)

≤ 29.5 (25.3 ± 2.9)
≤ 28.5 

(26.0 ± 2.3)
< 0.05

The maximum 
contractile 
pressure

I 97.5 - 110.4 
(102.7 ± 3.1)

95.0 - 107.7 
(98.7 ± 2.4)

93.0 - 105.9 
(98.3 ± 2.7)

115.0 - 120.0 
(118.15 ± 2.8)

98.2 - 110.6 
(102.5 ± 4.9)

95.1 - 109.3 
(99.7 ± 3.4)

< 0.001

II 62.0 - 97.4 
(79.4 ± 3.9)

60.35 - 94.9 
(77.9 ± 3.2)

60.1 - 92.9 
(76.55 ± 3.0)

75.2 - 114.9 
(96.05 ± 4.4)

68.7 - 98.1 
(81.5 ± 3.8)

65.8 - 95.0 
(79.2 ± 3.8)

< 0.05

III ≤ 61.9 
(56.2 ± 3.0)

≤ 60.3 
(53.5 ± 2.7)

≤ 60.0 
(54.9 ± 2.2)

≤ 75.1 
(67.5 ± 3.15)

≤ 68.6 
(59.25 ± 3.3)

≤ 65.7 
(60.4 ± 3.1)

< 0.001

The average 
contractile 
pressure

I 69.7 – 88.25 
(79.5 ± 3.7)

67.2 – 85.1 
(77.2 ± 3.0)

65.5 – 81.9 
(75.85 ± 4.2)

88.5 – 103.6 
(95.9 ± 4.1)

70.1 – 89.6 
(81.4 ± 3.5)

68.6 – 85.2 
(79.8 ± 3.4)

< 0.05

II 46.45 – 69.6 
(52.7 ± 2.4)

44.4 – 67.1 
(51.5 ± 2.0)

42.9 – 65.45 
(49.8 ± 2.6)

54.2 – 88.4 
(75.8 ± 3.0)

48.9 – 70.0 
(62.25 ± 2.3)

48.4 – 68.5 
(54.0 ± 2.3)

< 0.05

III ≤ 46.4 
(41.8 ± 3.3)

≤ 44.35 
(39.6 ± 2.9)

≤ 42.8 
(38.9 ± 3.0)

≤ 54.1 
(48.0 ± 2.55)

≤ 48.8 (43.3 ± 2.5)
≤ 48.3 

(41.1 ± 3.7)
< 0.05

The voluntary 
contractile 
gradient

I 64.2 – 76.7 
(68.5 ± 3.2)

63.5 – 74.9 
(66.15 ± 2.8)

63.1 – 75.5 
(65.6 ± 3.1)

69.9 – 76.2 
(73.5 ± 3.0)

63.5 – 74.9 
(66.15 ± 2.8)

66.7 – 74.2 
(70.3 ± 4.0)

< 0.05

II 35.9 – 64.1 
(47.7 ± 3.0)

34.0 – 63.4 
(47.2 ± 2.6)

33.2 – 63.0 
(45.75 ± 3.1)

56.5 – 69.8 
(63.35 ± 3.2)

41.7 – 63.4 
(54.4 ± 2.9)

45.9 – 66.6 
(58.5 ± 3.7)

< 0.05 

III ≤ 35.85 
(33.0 ± 1.2)

≤ 33.9 
(32.5 ± 1.0)

≤ 33.15 
(32.2 ± 1.7)

≤ 56.4 
(46.0 ± 2.7)

≤ 41.6 
(37.7 ± 1.4)

≤ 45.8 
(42.7 ± 1.0)

< 0.05

Table 3.  Assessment of the degree of fecal incontinence using the 
Wexner’s score scale

The time of 
determination

Delorme’s 
procedure 

(n = 28)

Altemeier’s 
surgery 
(n = 12)

Ripstein’s 
surgery (n = 9)

Before surgery 8.3 ± 2.1 8.1 ± 3.5 8.7 ± 3.3
After surgery 4.6 ± 2.7 4.4 ± 2.9 4.7 ± 3.0
p p = 0.015 p = 0.017 p = 0.0092
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