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Letter from the Editor:

Dear colleagues,
    

Dear colleagues, very interesting subjects are included in this edition. Combination of vaginal 
progesterone and aspirin didn't significantly reduce the risk of recurrent spontaneous PTB than 
vaginal progesterone alone but had better neonatal outcomes by decreasing perinatal morbidity and 
mortality that might be secondary to reducing the rate of preterm rupture of membranes. ADNEX 
model is more sensitive than RMI for differentiating between benign and malignant tumors and it can 
be used as screening test. However, the application of ADNEX model needs significant experience in 
ultrasound evaluation of adnexal masses before it can be an integral part in the screening pathway of 
ovarian malignancy in postmenopausal patients with adnexal masses.

Maternal serum copeptin levels can serve as a valuable diagnostic and predictive marker in cases of 
threatened preterm labor and preterm birth.

Scoring System for severity prediction of PAS is simple and feasible  modality to ascertain the 
presence of PAS in women with placenta previa. In women undergoing abdominal hysterectomy 
single pedicle ligation surgical technique help in lowering surgical related blood loss and costs with 
no statistically significant difference compared with traditional methods.

Endometrial volume, sub-endometrial VFI, uterine RI, and uterine PI had an impact on the pregnancy 
outcome and clinical pregnancy rate in IVF and ICSI cycles. Adhesion scoring system could simply 
and noninvasively predict the degree of endometriosis adhesions. As a result, we could assess the 
actual condition of endometriotic adhesions with this approach both presurgically and postoperatively

Although Candida albicans was the most prevalent species causing vaginal candidiasis in pregnant 
and non-pregnant using contraception women, candida non albicans are also incriminated in high 
percentage, e.g. C.glabrata, and C. krusei. Both C. albicans and C. non albicans were highly sensitive 
to voriconazole and Caspofungin in contrast to other drugs tested.

Best regards.
Aboubakr Elnashar
MD
Chief Editor of EFSSJ
Prof. obs Gyn. Benha university, Egypt
elnashar53@hotmail.com
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Abstract
Background: Preterm birth (PTB) carries the greatest 
risk of perinatal morbidity and mortality because of its 
neurological and developmental consequences later in 
life.   
Objectives: To evaluate the efficacy and safety of vaginal 
progesterone alone or in combination with aspirin for the 
prevention of recurrent spontaneous PTB.   
Methods: This was a randomized, double blind, placebo 
controlled trial conducted on 256 pregnant females with 
previous history of spontaneous PTB who randomly di-
vided into 2 groups; Group 1: 128 females received com-
bined vaginal progesterone plus aspirin, and Group 2: 
128 females received vaginal progesterone plus placebo 
started at 16-20 weeks' gestation. The primary outcome 
was the occurrence of PTB prior to 34 weeks' gestation. 
Secondary outcomes were maternal: (1) harm to the moth-
er from intervention, (2) maternal infection or inflamma-
tion, (3) prelabour rupture of membranes, (4) maternal 
mortality, and neonatal: (1) The gestational age at birth  
(2) respiratory morbidity, (3) birth weight, (4) infection 
(neonatal sepsis), (5) gastrointestinal morbidity, (6) ear-
ly neurodevelopmental morbidity (within one month of 
delivery), (7) harm to the neonate from intervention, (8) 
perinatal mortality. 
Results: Both groups showed non-significant differ-
ence regarding socio-demographic data. Rates of deliv-
eries <34 weeks were 44% and 49% in group 1 and 2, 
respectively (p=0.072). Subgroup analysis according to 
the gestational age at delivery also done to detect if the 
drug combination (progesterone with aspirin) can have 
more effect at certain gestational age than others but the 
results were also non-significant. When considering other 
secondary outcomes, the rate of preterm rupture of mem-
branes, neonatal birth weight, GIT morbidity, and perina-
tal deaths all showed significant difference between both 
groups (p<0.05) with cases received both progesterone 
and aspirin had improvement of theses parameters.
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Conclusion: Combination of vaginal proges-
terone and aspirin didn't significantly reduce 
the risk of recurrent spontaneous PTB than 
vaginal progesterone alone but had better 
neonatal outcomes by decreasing perinatal 
morbidity and mortality that might be sec-
ondary to reducing the rate of preterm rup-
ture of membranes. 
Keywords: PTB, Progesterone, Aspirin, Neo-
natal outcomes.

Introduction

The highest risk of perinatal and neonatal 
mortality and morbidity was associated with 
preterm birth (PTB) (defined as delivery at 
gestational age < 37 weeks) due to its devel-
opmental and neurological repercussions in 
later life [1].
The gestational age at delivery is directly pro-
portional to the survival rate of preterm in-
fants. Survival rates are less than 50% before 
24 weeks and reach 95% by 33 weeks [2].
The identification of cases at risk for recur-
rent PTB can enable successful intervention, 
thereby reducing the burden on the family 
and community. Consequently, scientists are 
motivated to conduct trials in order to identi-
fy not only a single drug regimen, but also to 
potentially use a drug combination to achieve 
the most effective prevention [3].
Numerous interventions have been proposed 
to prevent PTB, such as home uterine moni-
toring, psychosocial interventions, risk scor-
ing systems, aspirin, tocolysis, progestogens, 
optimal birth spacing, bed rest, activity re-
striction, health system interventions (pack-
ages of antenatal care, specialized antenatal 
clinics, midwifery-led care), nutritional in-
terventions, cervical cerclage, and cervical 
pessary. Regrettably, numerous of these in-
terventions have been shown to be ineffec-
tive in reducing the risk of PTB in both sin-
gleton and twin gestation [4,5].
Nine years ago, the United States Food and 
Drug Administration (FDA) authorized pro-

gesterone for the prevention of PTB. The 
majority of studies indicate that pregnant 
women who are treated with progesterone 
experience significant reductions in perinatal 
mortality and major morbidity, irrespective 
of the method of administration [5].
At present, the ACOG advises the vaginal 
progesterone administration to women who 
have a singleton gestation, a transvaginal 
cervical length of less than 25 mm, and no 
spontaneous PTB history at 18–22 weeks of 
gestation. This recommendation was recent-
ly revised in 2021 [6].
Aspirin was an additional medication that 
was evaluated for its potential to prevent 
PTB. It was recommended for use in at-risk 
pregnancies in numerous studies, with im-
plementation commencing at 12 weeks ges-
tation. It has been reported that aspirin result-
ed in improved placental implantation, while 
defective placentation may be one of the the-
ories in this regard [7]. 
Our study conducted to detect the vaginal 
progesterone safety and efficacy either alone 
or in combination with aspirin in the preven-
tion of recurrent spontaneous PTB.

Methods

This was a randomized, double blinded, pla-
cebo controlled trial held in the department 
of Obstetrics and Gynecology at Menoufia 
University Hospitals where the ethical com-
mittee of the University approved the proto-
col in January 2022 and after that registered 
at Clinical Trials.gov (https://clinicaltrials.
gov/) as (NCT05319834).
Inclusion criteria: Women of any age, parity 
and gestational age between 16 to 20 weeks 
who were carrying a healthy singleton preg-
nancy in the current pregnancy and had a 
previous history of one or more spontaneous 
PTB in a singleton pregnancy at a gestation-
al age between 24 and 36+6 weeks. Sponta-
neous PTB was defined as PTB that occurred 
following spontaneous contractions with in-
tact membranes or spontaneously ruptured 
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membranes followed by PTB. 
Exclusion criteria: A history of PTB due 
to cervical incompetence, medical disorder 
complicating a previous pregnancy, current 
cervical cerclage, known fetal anomaly, ma-
jor chronic medical disorder (For example; 
chronic renal disease, chronic hypertension, 
and pregestational diabetes mellitus, as these 
conditions would increase the PTB risk and 
potentially confound the study outcome), 
known allergy to aspirin or progesterone, 
known liver disease, established preterm 
labor with advanced cervical dilatation (>4 
cm), ruptured fetal membranes, and a short 
cervix <1cm. Women who presented at the 
outpatient clinic, emergency room, or were 
referred from other hospitals were eligible 
for the trial. One of the authors has conduct-
ed counseling on the benefits of the trial and 
its impact on the family and community. All 
participants have the right to withdraw from 
the trial at any point during the treatment 
process. The CONSORT guidelines were ad-
hered to and implemented.
The medical research officer at the hospital 
prepared sealed, numbered opaque envelopes 
to conceal the trial sequence, which obtained 
by randomly assigning the included women 
to two trial groups in a 1:1 ratio utilizing a 
computerized random number table genera-
tor (MedCalc© version 13). An assignment 
for a single patient was inside each envelope.
Women were randomly assigned to either 
vaginal progesterone in combination with 
aspirin (Group 1) or vaginal progesterone 
in combination with a placebo (Group 2). 
Progesterone was administered to all wom-
en in the trial in the form of 200 mg vaginal 
suppositories every 12 hours (Prontogest® 
200mg micronized vaginal suppositories, 
Marcyrl Pharmaceutical Industries/ Indus-
trial zone – West Extension – Block 20016 
El Obour City – Egypt). In group 1, aspirin 
administered once daily in a 100-mg dose 
in conjunction with progesterone (Aspirin® 
protect Memphis Co. for pharmaceuticals / 
Bayer Bitterfeld GmbH – Germany), while 

in group 2, an oral placebo (manufactured 
in a standard manner to resemble an aspirin 
tablet in size and shape) was administered. 
Administration initiated at 16 to 20 weeks' 
gestation and continued until 36 weeks or 
delivery, whichever occurred first. All cases 
advised to have additional bed rest periods 
and also instructed on the PTB symptoms. 
Antenatal care managed at 2-week intervals 
until delivery.
For all participants: A comprehensive his-
tory is obtained, with a particular emphasis 
on high-risk factors for PTB including past 
medical, surgical, and obstetric history, in-
cluding full details of previous pregnancies 
(mode of conception, gestational age at de-
livery, cause and course of PTB, onset and 
mode of delivery, neonatal outcome, and any 
associated maternal or fetal complications). 
An account on the current pregnancy (mode 
of conception, estimated gestational age from 
the LMP, or an early pregnancy ultrasound) 
also obtained.
Physical examination: General examination, 
including maternal BMI, pulse, temperature, 
and blood pressure. For local examination, 
speculum was done to assess cervical dilation 
for cases presented with pelvic heaviness and 
ultrasound done for cervical measures and to 
exclude fetal anomalies.
Routine antenatal laboratory investigations, 
such as random blood sugar, urine analysis, 
full blood count, blood group and Rh typing. 
Gestational age at delivery, mode of deliv-
ery, neonatal outcomes (Apgar score, birth 
weight, NICU admission, postpartum com-
plications, and neonatal morbidity or mortal-
ity), drug side effects and maternal compli-
cations during delivery (if present) were all 
documented. 
US Examination: 
All patients underwent US using convex 
transducer with frequency of 2.5-10 MHz 
(Mindray 2200 digital Ultrasonic imaging 
system, China) with transabdominal probe 
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3.5 MHz and transvaginal probe 8 MHz be-
fore being enrolled in the trial to confirm 
their eligibility and cervical assessment also 
performed to exclude cervical insufficiency 
as being a cause of previous PTB. Further as-
sessments were carried as per antenatal care.
Outcome:
The primary outcome was the occurrence of 
PTB prior to 34 weeks of gestation. As per 
ACOG practice bulletin no. 127 (2012), a 
60-minute observation period was utilized to 
define preterm labor as the persistence of at 
least two symptomatic uterine contractions 
within a 10-minute period, as well as cervi-
cal changes (cervical dilation between 0 and 
3 cm for nulliparous and from 1 to 3 cm for 
multiparous, with cervical effacement <50%) 
[8]. Secondary outcomes were either ma-
ternal that included: (1) harm to the mother 
from intervention, (2) maternal infection or 
inflammation, (3) prelabour rupture of mem-
branes, and (4) maternal mortality, or neona-
tal that included: (1) The gestational age at 
birth which is classified according to stan-
dard subcategories, which include extreme-
ly preterm (gestation from <28+0 weeks), 
very preterm (gestation from 28+0 weeks to 
<32+0 weeks), and moderate to late preterm 
(gestation from 32+0 to <37+0 weeks), (2) 
respiratory morbidity, (3) birth weight, (4) 
infection (neonatal sepsis), (5) gastrointesti-
nal morbidity, (6) early neurodevelopmental 
morbidity (within one month of delivery), 
(7) harm to the neonate from intervention, 
and (8) perinatal mortality. Other related out-
comes were: admission to the NICU, and any 
adverse drug effects.
Statistical analysis:
We assumed an anticipated increase of 15% 
in the rate of reduction of PTB with the ad-
dition of both drugs, increasing the rate of 
prevention of PTB to 30-35%; accordingly, 
at a study power of 95% and two-tailed alpha 
of 0.05, a minimum total sample size of 256 
women is required, considering a possible 
dropout rate of 10% of cases. The Statisti-

cal Package for the Social Sciences (SPSS) 
version 26 (SPSS Inc. Released 2018) was 
employed to collect, tabulate, and conduct 
statistical analyses of the data. 
In order to determine whether the quantitative 
data were normally distributed, the Kolmog-
orov-Smirnov test was implemented. The 
Student's t-test was employed to compare the 
data if they were normally distributed, and 
the results were expressed as the mean SD. 
The Mann-Whitney U-test was employed to 
compare the data if they were not normally 
distributed, and they were expressed as the 
median (range). In order to assess qualita-
tive data discrepancies, Fisher's exact test or 
chi-square test was implemented. Significant 
differences were defined as P-values <0.05, 
while highly significant differences were de-
fined as P <0.001.

Results

Two hundred and fifty-six women were ran-
domized: 128 received progesterone with 
aspirin, and 128 received progesterone with 
placebo.  There were 11 (8.6%) cases in group 
1 and 16 (12.5%) cases in group 2 excluded 
from final analysis due to discontinuation of 
treatment. The treatment, randomization, and 
follow-up of the cases are illustrated in Fig-
ure 1.
Table 1 Illustrates the baseline characteris-
tics of the study participants. The parameters 
assessed did not exhibit any significant dif-
ferences among both groups.
As regard the gestational age at delivery, rate 
of deliveries <34 weeks were 44% and 49% 
in group 1 and 2, respectively with insignif-
icant difference (p=0.072). Also the differ-
ence among both groups regarding deliveries 
≥ 34 weeks was insignificant (56% in group 
1 versus 51% in group 2, p=0.0.87). Further-
more, no significant difference among both 
groups regarding deliveries more than 37 
weeks as illustrated in Table 2.
Maternal outcomes were shown in Table 3; 

Abdelhasseb Salah Saad



7Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025 5Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025

there were non significant differences in ma-
ternal need for admission, tocolytic therapy 
or complications among both groups.
The neonatal outcomes demonstrated in Ta-
ble 4. Progesterone with aspirin group had 
significantly better neonatal outcomes re-
garding the neonatal birth weight with low-
er gastrointestinal morbidity and perinatal 
death, but with no significant differences be-
tween both groups regarding other parame-
ters including NICU admission.

Discussion

The large contributor to the perinatal morbidity 
and mortality worldwide was recurrent sponta-
neous PTB, which always motivated the need 
for additional preventive methods [1].
Survival in preterm is directly related to ges-
tational age at delivery; with less than 50% 
survival before 24 weeks and increased up to 
95% by 33 weeks' gestation [9].
Progesterone for prevention of PTB was ap-
proved by the United States Food and Drug 
Administration (FDA) nine years ago. Most 
studies suggest a significant risk reduction 
of perinatal mortality, and major morbidity 
among pregnant women treated with proges-
terone regardless of its route of administra-
tion [10].
In the past, it was suggested that the action of 
progesterone was through nuclear receptors; 
however, it is now clear that some of the ac-
tions of progesterone are mediated through 
membrane receptors as well. Several studies 
have demonstrated a number of actions that 
could contribute to prevention of PTB. These 
actions may be seen at the following four dif-
ferent levels: (i) reducing cervical stromal 
degradation, altering the barrier to ascend-
ing infection, inhibiting cervical ripening and 
improving cervical length in patients with a 
short cervix; (ii) decreasing the concentration 
of myometrial oxytocin receptors, reducing 
contraction frequency and possibly acting as 
a tocolytic agent; (iii) attenuating the response 

to hemorrhage and inflammation in the decid-
ua; and (iv) suppressing prostaglandin syn-
thesis in fetal membranes and in the placenta, 
reducing apoptosis and altering estrogen syn-
thesis. Additionally, progesterone alters endo-
crine-mediated effects in the fetus [11].
Given that prophylactic intervention to pre-
vent PTB entails a long duration of proges-
terone administration, less invasive forms 
of administration are preferred. Vaginal ad-
ministration is characterized by very high 
endometrial concentrations because it avoids 
the first-pass metabolism prior to reaching 
the genital tract; so we prefer its use for our 
patients [11]. Data regarding the optimal 
route, dose or duration of progesterone are 
still lacking, and it remains unknown wheth-
er there is a dose–response relation between 
progesterone and its action to reduce PTB. 
Despite the use of progestagens, at least one 
third of the women will have a recurrent 
spontaneous PTB, suggesting that multi-
ple underlying mechanisms contribute to its 
pathogenesis [12].
It was suggested that utero-placental isch-
emia plays a major role in the pathogene-
sis of spontaneous PTB. Placental vascular 
pathology and placental bed pathology are 
common findings in women with a sponta-
neous PTB [13]. Also, abnormal angiogenic/
anti-angiogenic profile in maternal plasma is 
seen in a subset of patients with spontaneous 
PTB, and increased resistance at mid-trimes-
ter Doppler measurement of uterine artery 
flow provides an increased risk of sponta-
neous PTB [14]. These findings suggest an 
overlap of PTB with other ischemic placental 
diseases as pre-eclampsia.
Placental ischemia, as being one of the caus-
es of spontaneous PTB,  makes suggestions 
that any intervention to improve the placen-
tal blood flow might be effective in reducing 
the number of cases of recurrent PTB [7].
One of these drugs is aspirin which consid-
ered safe in pregnancy and was already wide-
ly tested in pregnant women in other indica-
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tions. Therefore, if the current study could 
prove aspirin to be effective in reducing re-
current spontaneous PTB, then it would be 
possible to implement in women with posi-
tive history of one or more spontaneous PTB. 
Our study conducted to assess the difference 
in efficacy between vaginal progesterone 
when combined with aspirin vs vaginal pro-
gesterone when used alone in reducing the 
rate of recurrent spontaneous PTB. As the 
primary outcome was the occurrence of PTB 
prior to 34 weeks of gestation, we failed to 
find any favor for adding aspirin to proges-
terone when compared with using proges-
terone alone with percentage of deliveries 
44 and 49% in group 1 and 2, respectively, 
(p=0.072; the primary outcome). Also, the 
difference among both groups regarding 
overall rates of delivery ≥ 34 weeks wasn't 
statistically significant (56% in group 1 ver-
sus 51% in group 2, p=0.087). We also did 
subgroup analysis according to the gesta-
tional age at delivery with the aim to find 
if the drug combination (progesterone with 
aspirin) can have more effect at certain ges-
tational age than others but unfortunately, 
we couldn't prove any significant differences 
among both groups regarding deliveries at 
<28 weeks , 28-32 weeks, 32-34 weeks, 34-
37 weeks and >37 weeks gestation (p>0.05; 
secondary outcome). These findings were in 
agreement with Jessel et al., [15] who found 
no reduction in the rate of PTB in any sub-
group treated with aspirin as stratified by 
gestational age at delivery, type of PTB, or 
risk-group, with the exception of PPROM 
<35 weeks, a finding of doubtful significance 
given multiple comparisons. As attributable 
risk of PTB was high and aspirin started rel-
atively late, possibly limiting the generaliz-
ability of their findings. 
In agreement with Jessel et al., [15] our study 
showed significant difference in preterm rup-
ture of membranes among both groups with 
6 cases (4.7%) in (progesterone and aspirin) 
group vs 15 cases (11.7%) in (progesterone 
and placebo) group (p=0.044). These find-

ings also reported by Allshouse et al., [16] 
who observed an effect size for aspirin for 
both low- and high-risk women as a PTB 
prevention strategy, although not reaching 
significance. Another study also reported that 
preterm rupture of membranes is linked to an 
increased risk of PTB [17]. 
These findings were inconsistent with An-
drikopoulou and his colleagues [18] who 
included 2543 women, 1262 (49.6%) re-
ceived low-dose aspirin and 1281 (50.4%) 
received placebo. Baseline characteristics 
were similar between groups, except for 
marital status. The rate of spontaneous BTB 
<34 weeks was 1.03% (n = 13) and 2.34% 
(n = 30) in the low-dose aspirin and place-
bo group, respectively (odds ratio, 0.43, 95% 
confidence interval, 0.26-0.84). Additional-
ly, the rate of spontaneous preterm birth <37 
weeks was 6.58% (n=83) in the low-dose as-
pirin group and 7.03% (n = 90) in the place-
bo group (odds ratio, 0.97, 95% confidence 
interval, 0.71-1.33), and the rate of overall 
preterm birth <37 weeks was 7.84% (n = 99) 
in the low-dose aspirin group and 8.2% (n = 
105) in the placebo group (odds ratio, 0.97, 
95% confidence interval, 0.72-1.31). After 
adjustment for variables that were clinically 
relevant or statistically significant, including 
body mass index, race, tobacco use, marital 
status, and education level, there was a signif-
icant reduction in spontaneous preterm birth 
<34 weeks in the low-dose aspirin group 
(adjusted odds ratio, 0.46, 95% confidence 
interval, 0.23-0.89). The rates of overall 
preterm birth <34 and <37 weeks and spon-
taneous preterm birth <37 weeks were simi-
lar in women who received low-dose aspirin 
compared with placebo. So they concluded 
that aspirin was associated with a substantial 
decrease in spontaneous PTB <34 weeks in 
healthy nulliparous women without co-mor-
bidities.
The study of Hoffman et al., [19] also found 
rate of PTB occurred in 5787 women who re-
ceived aspirin and 5771 women who received 
placebo to be 11.6% in women randomized 

Abdelhasseb Salah Saad



9Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025 7Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025

to aspirin and 13.1% for those randomized to 
placebo (Relative Risk [RR], 0.89; 95% CI, 
0.81 to 0.98; Risk Difference, −0.02; 95% 
CI, −0.03, −0.01) which is not statistically 
significant.
Our study also found significant difference 
between both groups regarding fetal weight 
at delivery with mean fetal weight of 2772.66 
and 2379.3 gm in (progesterone and aspirin) 
and (progesterone and placebo), respectively 
(p <0.001). These results were different from 
that reported by Silver et al., [20] who did 
not find significant impact of using aspirin on 
birth weight with mean values at delivery of 
2437 ± 808 vs 2570 ± 554 gm in the aspirin 
and placebo groups, respectively.
 Regarding NICU admission, 17 neonates 
(14.5%) vs 19 neonates (16.9%) were in need 
for admission in (progesterone and aspirin) 
and (progesterone and placebo), respectively 
(p=0.095). Similar non significant NICU ad-
mission were reported in 2015 by Martinez 
de Tejada et al. [21] with 29.8% and 25.4% 
of the neonates in the progesterone and pla-
cebo groups needed NICU admission. 
Our study showed also significant difference 
between both groups regarding gastrointesti-
nal morbidity, 6 (5.1%) cases vs 9 (8%) cases 
in (progesterone and aspirin) and (progester-
one and placebo), respectively (p=0.046). 
Low-dose aspirin (started at < 16 weeks ges-
tation) was linked to a higher reduction in 
perinatal death and other adverse perinatal 
outcomes, according to the meta-analysis by 
Roberge et al. [22]. 
Perinatal deaths reported in 3 (2.5%) cases 
in (progesterone and aspirin) and 8 (7.1%) 
cases in (progesterone and placebo) groups 
(p=0.045). This significant difference in both 
groups can be attributed to less neonatal 
morbidity (GIT) shown in (progesterone and 
aspirin) group. 
Taking the medical disorders that could arise 
during pregnancy into consideration, our 
study detected non significant difference be-
tween both groups regarding pre-eclampsia. 

Similar results were also detected by Hoff-
man et al., [19] with hypertensive pregnancy 
disorders noted in 6.1% and 5.6% of patients 
in the aspirin and placebo groups, respective-
ly. 
One of the exclusion criteria considered 
among our patients was history of PTB due to 
cervical incompetence. Accordingly, non of 
our patients having cervical length <2.5 cm. 
O'Hara et al., [23]  reported that one of the 
most potent markers of PTB in women car-
rying singletons and twins is a shorter cervix. 
The probability of spontaneous PTB increas-
es with decreased cervical length. Moreover, 
Romero et al., [11] came to the conclusion 
that the probability of spontaneous PTB in-
creased with decreased cervical length.
In the present study, patients with cervical 
cerclage were excluded in order to measure 
the solely effect of progesterone either alone 
or with aspirin. Controversy about the inter-
action between cerclage and progesterone re-
mains. Rebarber et al., [24] reported a bene-
fit from 17α-hydroxyprogesterone in women 
with cerclage. On the contrary, Berghella 
et al., [25] showed no additional benefit of 
17α-hydroxyprogesterone caproate for the 
prevention of PTB in women who had ul-
trasound-indicated cerclage if their cervical 
length was <25 mm, but if these women did 
not have cerclage the drug reduced previable 
and perinatal mortality. The additive effect of 
progesterone and cerclage for the prevention 
of PTB depends on different factors, includ-
ing prior obstetric history, risk factors for 
PTB and the degree of cervical shortening; 
therefore, while a cerclage suture may be 
better for women with a shorter cervix, pro-
gesterone may be more beneficial for wom-
en with lesser degrees of cervical shortening 
[11]. More research regarding the mecha-
nisms of progesterone and cerclage in PTB 
may help clinicians to understand how these 
two interventions can be used together. 
The strengths of our study were: (1) : it is a 
randomized trial with well-designed method 
of randomization (computer based) and ad-
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equate power calculations; (2) both patients 
and physician were blind regarding group 
assignment; (3) aspirin was tested at the usu-
al doses used in previous studies to clinical-
ly confirm the hypothesis; (4) participants’ 
outcomes were tracked until delivery to en-
sure the effect of implementation; (5) cervi-
cal status was taken at baseline; and (6) the 
outcomes were subdivided into primary and 
secondary for comparison and combination 
in any meta-analysis. 
On the other hand, negative aspects could still 
be detected as: (1) the aetiology of premature 
uterine contractions (infection/inflamma-
tion?) was not considered before randomiza-
tion; (2) aspirin was only used in combina-
tion with progesterone, so testing the effect 
of aspirin alone on spontaneous PTB was not 
done; (3) only one dose regimen of aspirin 
was used, although comparing the effect of 
different regimens may give different results; 
(4) one-center study (Menoufia University), 
future studies on multi-center bases may con-
firm and strengthen our results; (5) lack of 
funding with no cost-effectiveness analysis; 
(6) we were unable to determine the efficacy 
of this new combination for twins or preterm 
premature rupture of membranes due to their 
exclusion.
In conclusion, our data showed that although 
the combination of vaginal progesterone with 
aspirin failed to reduce the rate of recurrent 
spontaneous PTB, it was associated with sig-
nificant reduction in the rate of preterm rup-
ture of membranes as well as improvement 
of some neonatal outcomes (neonatal birth 
weight, GIT morbidity, and perinatal deaths). 
More data from different populations are 
needed to support our results.
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Figure legend

Figure (1): Flow chart of the study group.

Assessed for eligibility ( n=286)

Randomized (n=256)

Excluded (n=30)
Not meeting inclusion criteria (n=11)
Declined to participate (n=17)

Allocation
Vaginal progesterone plus 

Aspirin (n=128)

Follow up
a) Completed (n=128)
b) Lost (n=11)

Analysis 
a) Analyzed (n=117)
b) Excluded (n=11)

Out come 
a) Delivery<34 weeks (n=52)
b) Delivery>34 weeks (n=52)
c) NICU admission (n=17)

Out come 
a) Delivery<34 weeks (n=55)
b) Delivery>34 weeks (n=57)
c) NICU admission (n=19)

Analysis 
a) Analyzed (n=112)
b) Excluded (n=16)

Follow up
a) Completed (n=128)
b) Lost (n=16)

Allocation
Vaginal progesterone plus 

placebo (n=128)
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Table (1): Socio-demographic and clinical data of studied groups:

Variables
Progesterone with 

aspirin  group 
(n =128 )

Progesterone with 
placebo group 

(n =128 )
P-value

Maternal age, years
(Mean ±SD)
Range

29.9±3.88
22-41

28.91±4.11
22-41

0.05

Parity (No., %)
      a) 2 times
      b) 3 times 
      c) 4 times

62 (48.4)
57 (44.5)
9 (7.0)

68 (53.1)
48 (37.5)
12 (9.4)

0.478

BMI, kg/m2

(Mean± SD)
Range

28.05±1.981
24-38

28.07±2.392
25-35

0.955

History of PTB (No., %)
      a) Once
      b) Twice
      c) 3 or more

5 (3.9)
118 (92.2)

5 (3.9)

7 (5.5)
117 (91.4)

4 (3.1)
0.449

Mode of conception (No., %) 
      a) Spontaneous
      b) Induction ovulation
      c) IVF

56 (43.8)
36 (28.1)
36 (28.1)

60 (46.9)
36 (28.1)
32 (25.0)

0.830

GA at randomization, days
(Mean ±SD)
Range

126.1±7
112-140

124.5±11
112-140

0.168

Cervical length in cm (No., %)
      a) 2.5-4b)
      b) >4

86 (67.2)
42 (32.8)

91 (71.1)
37 (28.9)

0.499

Medical disorders complicating pregnancy
      a) None
      b) Mild preeclampsia
      c) Sever preeclampsia
      d) Gestational DM

89 (69.5)
12 (9.4)
7 (5.5)

20 (15.6)

90 (70.3)
17 (13.3)
5 (3.9)

16 (12.5)
0.649

Table (2): Comparison between studied groups according to gestational age  at delivery 

GA at delivery (wks)
Progesterone with 

aspirin group
(n =117 )

Progesterone with 
placebo group

(n =112 )
P-value

All Deliveries < 34 w (No., %) 52 (44) 55 (49) 0.072

All Deliveries ≥ 34 w  (No., %) 65 (56) 57 (51) 0.087

Delivery < 28 w 1 (0.8) 2 (1.7) 0.561

Delivery from 28 to <32 w 12 (10.24) 13 (11.6) 0.833

Delivery from 32 to <34 w 39 (33.3) 40 (35.7) 0.62

Delivery from 34 to <37w 39 (33.3) 34 (30.3) 0.065

Delivery ≥ 37 w 26 (20.3) 23 (20.5) 0.074
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Table (3): Secondary Maternal outcomes according to treatment

Variables
Progesterone 
with aspirin  

group
(n =128 )

Progesterone 
with placebo 

group
(n = 128)

P-value
Odds ratio
(95% CI)

Admission for threatened 
PTB 47 (35.2%) 60 (46.9%) 0.057 0.614

(0.372-1.015)
Tocolytic therapy 47 (36.7%) 60 (46.9%) 0.099 0.658 (0.399 – 1.084)
Preterm rupture of 
membranes 6 (4.7%) 15 (11.7%)  0.044* 0.670

(0.139– 0.988)
Mode of delivery
SVD
CS

71 (55.5%)
57 (44.5%)

68 (53.1%)
60 (46.9%)

0.707 1.099
(0.672 -1.798)

Patients compliant to 
treatment 117 (91.4%) 112 (87.5%) 0.309 1.519

(0.676 – 3.416)
Patients discontinue 
treatment 11 (8.6%) 16 (12.5%) 0.309 0.658

(0.293 – 1.480)
Patients develop drug 
side effects 34 (26.6%) 36 (28.1) 0.779 0.924

(0.533 – 1.602)
Harm to mothers from 
intervention 0 (0) 0 (0) --- ---

Maternal infection 0 (0) 0 (0) --- ---
Maternal mortality 0 (0) 0 (0) --- ---

*Significant statistically
Table (4):Secondary fetal outcomes according to treatment

Variables
Progesterone 
with aspirin  

group
(n =128 )

Progesterone 
with placebo 

group
(n = 128)

P-value
Odds ratio
(95% CI)

Neonatal weight (gm)
Mean ±SD
Range

2772.66±519
1100-3500

2379.3±512.7
800-3500

<0.001* 0.988
(0.988 – 0.999)

Admission to NICU 17 (14.5%) 19 (16.9%) 0.095 0.435
(0.160-1.183)

Respiratory morbidity 5 (4.2%) 9 (7%) 0.05 0.255
(0.069 -0.938)

Gastrointestinal 
morbidity 6 (5.1%) 9 (8%) 0.046* 0.255

(0.069 -0.938)

Neonatal sepsis 7 (5.9%) 8 (7.1%) 0.08 0.283
(0.076 – 1.054)

Perinatal death 3 (2.5%) 8 (7.1%) 0.045* 0.255
(0.069-0.038

Harm to offspring from 
intervention 0 (0) 0 (0) --- ---

*statistically significant
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Impact statement
What is already known on this subject?
HP infections is significantly higher in diabetic patients 
than controls with high prevalence rate of symptoms 
among T2DM patients who were HP+ than those were 
HP-. However, there is no significant association between 
HP infection and glycemic control status in these patients.
What do the results of this study add?
HP+ infection was significantly (p=0.026) higher 
among diabetic women. Risk of GDM with significantly 
(p=0.033) higher incidence among HP+ with poor glyce-
mic control. Diabetic HP+ women showed significantly 
higher HbA1c levels in comparison to diabetic HP- wom-
en both at booking time and at the 24th GW. There was 
significantly higher frequency of PE among DM than No 
DM women and among HP+ than HP- women. There was 
higher incidence of PTB among HP+ and diabetic wom-
en. 
What are the implications of these findings for clinical 
practice and/or further research?
HP infection with or without DM increased the incidence 
of PE and PTB. HP infection also increased the incidence 
of GDM in non-diabetics and aggravates DM in diabetic 
women. Statistical analysis defined high at booking FBG, 
preconception HP infection and BMI as the significant 
predictors for pregnancy complications.

Abstract
Objectives: Evaluation of the effect of preconception H 
pylori (HP) infection on the incidence of preeclampsia 
(PE), gestational diabetes mellitus (GDM) and preterm 
birth (PTB) in diabetic and non-diabetic women.   
Patients & Methods: 305 pregnant women were eval-
uated for body mass index (BMI), presence of diabetes 
mellitus (DM), and HP infection and estimation of at 
booking fasting (FBG) and postprandial blood glucose 
and glycated hemoglobin A1c (HbA1c) and blood pres-
sure measures. Women were categorized in two groups: 
DM and No DM groups, and were subcategorized accord-
ing to presence of positive blood for HP IgG as HP+ and 
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HP- subgroups and were followed for devel-
opment of complications.    
Results: 117 women had preconception DM 
and 188 women had no DM; and 132 wom-
en were HP+ and 173 were HP- with sig-
nificantly (p=0.026) higher incidence of HP 
infection among diabetic women. Forty-two 
women of No DM group developed GDM 
with significantly (p=0.033) higher incidence 
among HP+. Thirty-seven diabetic women 
developed poor glycemic control and glu-
cosuria with significantly (p=0.0165) high-
er incidence among HP+ women. Diabetic 
HP+ women showed significantly higher 
HbA1c levels in comparison to diabetic HP- 
women both at booking time and at the 24th 
GW. Thirty-six women developed PE with 
significantly higher frequency of PE among 
DM than No DM women and among HP+ 
than HP- women. Twenty women got PTB 
with significantly higher incidence among 
HP+ and diabetic women. Statistical analysis 
defined high at booking FBG, preconception 
HP infection and BMI as the significant pre-
dictors for pregnancy complications.
Conclusion: HP infection with or without 
DM increased the incidence of PE and PTB. 
HP infection also increased the incidence of 
GDM in non-diabetics and aggravates DM in 
diabetic women.  
Key words: Pregnancy complications, Dia-
betes mellitus, H pylori infection, Preeclamp-
sia, preterm birth.

Introduction
The spiral-shaped, numerous unipolar flag-
ellated, urease-producing, gram-negative 
Helicobacter pylori (HP) bacterium causes 
chronic inflammatory response of the gastric 
mucosa brought on by gastric HP coloniza-
tion modifies the physiology of the stomach 
and alters DNA methylation in the stomach 
mucosae, a process linked to gastric cancer 
(1),(2). Furthermore, the synthesis of the en-
zymes glycosulfatase and phospholipases 

A2 and C damages the stomach mucosa and 
ultimately raises the pH of the stomach (3). 
Tragically, 44.3% of people worldwide suf-
fer from stomach infections caused by HP 
bacteria, which is one of the most prevalent 
gastric carcinogens (4). 
Because of their compromised immune sys-
tems, changed physiologies, and increased 
susceptibility to infections, pregnant women 
represent a specific demographic that is par-
ticularly vulnerable to infections (5),(6). Obesi-
ty before conception is linked to a number of 
unfavorable consequences for mother health, 
including an elevated risk of infection, which 
may indicate a disruption of the "immune 
clock" throughout pregnancy (7). Preeclamp-
sia and premature birth are two pregnan-
cy-related problems that obesity and its relat-
ed immunological disturbance can cause (8). 
In addition, women whose pregnancies were 
complicated by preeclampsia and premature 
delivery are more likely to develop chronic 
renal disease and end-stage kidney disease in 
the future (9).
Consequently, there was a substantial cor-
relation found between maternal difficul-
ties, low birth weight and short gestational 
age fetuses, and gestational hypertension 
and preeclampsia (10). Gestational diabetes 
mellitus (GDM) is a condition that is rap-
idly spreading throughout the world. It is 
thought to have serious both short- and long-
term adverse impacts on both the mother and 
the fetus (11). Deviation of maternal immune 
clock towards inflammatory direction with 
concomitant release of pro-inflammatory 
cytokines could be considered the crosslink 
between pregnancy-associated complication, 
obesity and maternal infection (12). 

Hypothesis
This study suggests that preconception HP 
infection causes higher incidence of preg-
nancy-induced complications and this effect 
is magnified in pregnant diabetic women.
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Objectives
Evaluation of the impact of preconception 
HP infection on maternal outcome concern-
ing the incidence of preeclampsia, gestation-
al diabetes mellitus and preterm labor in dia-
betic and non-diabetic women.

Design
Prospective comparative observational study.

Setting
Department of Obstetrics & Gynecology, 
Faculty of Medicine, Tanta university.

Patients & Methods
The current study intended to include women 
attending the antenatal care unit to assure of 
being pregnant through the period from Jan 
2019. All women with chemically approved 
pregnancy underwent clinical evaluation and 
US determination of the pregnancy sac. Clin-
ical evaluation included collection of demo-
graphic data including age, body weight and 
height for calculation of body mass index 
(BMI) according to the equation:  BMI (kg/
m2) =weight (kg)/height (m2). Full history 
concerning family history or current diabetes 
mellitus (DM), hypertension (HTN), renal or 
cardiac diseases, gastrointestinal disorders 
was taken. Obstetric history included num-
ber of gravidities, parity, offspring, and inci-
dence of previous pregnancy-induced com-
plications especially GDM, PE, preterm birth 
(PTB), having newborn with small-for-gesta-
tional age or macrosomia, premature rupture 
of membrane and modes of delivery for the 
previous pregnancies. History taking con-
cerning previous HP infection, how it was 
diagnosed and what the outcome of received 
treatment, if any.
Clinical evaluation
1. Diagnosis of DM/GDM
- Glycemic state diagnosis: To diagnose glu-
cose intolerance or frank diabetes, all wom-

en were required to fast for at least six hours 
before attending the clinic for the 75-gram 
oral glucose tolerance test (OGTT). This test 
involves measuring the 2-hour postprandial 
blood glucose (PPBG), estimating the fasting 
blood glucose (FBG), and giving a 75-gram 
oral glucose snack. To identify the wom-
en who had GDM, the test was re-tested at 
the 24-week mark in pregnancy (GW). The 
findings of the OGTT were used to diagnose 
DM/GDM. The results were analyzed in ac-
cordance with the guidelines provided by 
the international association of diabetes and 
pregnancy study groups, which were as fol-
lows: 2-h PPBG ≥153 mg/dl and FBG ≥92 
mg/dl (13). 
- Glycemic control state: To ensure blood 
glucose control, the amount of glycated he-
moglobin (HbA1c) was measured at baseline 
and at the 24th GW. It was analyzed as per 
Charuruks et al.: A HbA1c of 4-6% suggests 
no diabetes, a range of 6–6.5% shows pre-di-
abetes or a goal of control, a range of 6.5–8% 
implies adequate diabetic control, and a val-
ue of >8% suggests an urgent requirement 
for intervention to bring the condition under 
control (14). 
2. Diagnosis of PE
- The American Society of Hypertension (15) 

defines preeclampsia (PE) as the onset of 
prenatal hypertension in a pregnant woman 
who had been not hypertensive (NT), and it is 
linked to proteinuria measured as 1+ on a dip-
stick. According to the American College of 
Obstetricians and Gynecologists' guidelines, 
PE was classified as mild or severe based on 
blood pressure measurements taken during 
follow-up visits. Mild PE (MPE) was diag-
nosed when systemic symptoms were absent 
and SBP and DBP were less than 160 and 
110 mmHg, respectively, along with protein-
uria of less than 2+. If a voided random urine 
sample showed proteinuria >2+ and SBP of 
≥160 mmHg and DBP of ≥110 mmHg, or if 
elevated blood pressure measurements were 
linked to systemic symptoms, then severe PE 
(SPE) was confirmed (16). PE was classified as 
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having an early onset (EPE) if it was discov-
ered before the 34th gestational week (GW) 
and a late onset (LPE) if it was discovered 
after the 34th gestational week (17, 18).
3. Diagnosis of HP
- The identification of anti-Helicobacter py-
lori IgG in a blood sample taken at the date 
of booking led to the diagnosis of HP. The 
serum samples were obtained in a clean Ep-
pindorff tube and stored at -20oC for ELISA 
estimation of human anti-Helicobacter py-
lori IgG using an ELISA kit (catalogue no. 
ab108736, abcam Inc., San Francisco, USA) 
by quantitative sandwich enzyme immunoas-
say technique. The blood sample was placed 
in a plain tube, left to clot, and centrifuged at 
1500×g for 15 minutes (19). This laboratory 
investigation was done by the authors af-
ter patient consent.  Patients did not bear 
any expenses.
Patients' categorization
Enrolled women were categorized according 
to presence DM, which is diagnosed at book-
ing time, as DM and No DM groups. Then 
each group was re-categorized according to 
positivity of blood samples for anti-HP IgG 
as HP+ and HP-. 
Study outcomes
1. The primary outcome is the incidence of 
pregnancy-induced complication; GDM for 
women of No DM group, aggravation of or 
loss of control of glycemic state in women of 
DM group, development of PE, or PTB.
2. The secondary outcome is the relation be-

tween the incidence of these complications 
and serum positivity for anti-HP IgG.
Statistical analysis
The obtained data were presented as mean, 
standard deviation (SD), numbers and per-
centages. Non-parametric data were analyzed 
using Chi-square test, parametric data of the 
same group were analyzed using paired t-test 
and between groups using One-way Anova 
test with Tukey HDS. Correlations between 
studied variables were performed using Pear-
son's correlation of parametric data. Regres-
sion analysis, Stepwise method, was used to 
determine the predictors for pregnancy com-
plications. Statistical analysis was performed 
using SPSS software package, 2015. P value 
of <0.05 was considered significant. 

Results
There were 327 women eligible for evalua-
tion; 22 were excluded for not fulfilling the 
inclusion criteria and 305 women were en-
rolled in the study. The OGTT defined 117 
women had preconception DM (DM group) 
and 188 women had no preconception DM 
(No DM group), (Fig.1). Diabetic women had 
significantly BMI than non-diabetic women, 
while other at enrolment data showed non-sig-
nificant (p>0.05) differences between patients 
of both groups (Table 1). The anti-HP IgG 
testing defined 132 HP+ women (43.3%) and 
173 HP- women (56.7%) with significant-
ly (p=0.026) higher incidence of HP infec-
tion among diabetic (48.7% vs. 38.3%) than 
non-diabetic pregnant women (Fig. 1).

Ahmed M. Hagras

Table (1): Enrolment data of studied patients

Data Group No 
DM (n=188)

Group DM 
(n=117) P

Age (years) 28.2±2.8 27.6±3.3 0.102

BMI data

Weight (kg) 84.5±7.1 96.5±5.5 0.009

Height (cm) 169.4±3 168.7±3.3 0.066

BMI (kg/m2) 29.5±2.5 30.4±2.5 0.001
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Obstetric| 
history

Gravidity
Primigravida 69 (36.7%) 55 (47%)

0.075
Multigravida 119 (63.3%) 62 (53%)

Number of previous 
labors

One 78 (65.5%) 43 (69.4%)
0.606

Two 41 (34.5%) 19 (30.6%)
Number of living 

offspring
One 81 (68.1%) 47 (75.8%)

0.278
Two 38 (31.9%) 15 (24.2%)

Data are presented as mean, standard deviation, numbers, percentages; DM: Diabetes mel-
litus; BMI: Body mass index; P value indicates significance of variance between groups; 
p>0.05 indicates non-significant difference; p<0.05 indicates significant difference

Eligible women attended 
the clinic ( n=327)

Eligible women for 
evaluation ( n=305)

Preconception DM
(Group A; n=117)

HP positive
(n=57; 48.7%)

HP positive
(n=72; 38.3%)

Non diabetic
complication

(n=28; 49.1%)

Non diabetic
complication

(n=20; 27.8%)

HP negative
(n=60; 51.3%)

HP negative
(n=116; 61.7%)

Non diabetic
complication

(n=13; 21.7%)

Non diabetic
complication

(n=20; 18.7%)

No preconception DM
(Group A; n=188)

Fig. (1): Study Flow Chart

Excluded for not fulfilling
the inclusion criteria (n=22)

All women showed significantly higher 
glucose concentrations at the 24th GW in 
comparison to the concentrations measured 
at booking time with significantly higher 
HbA1c concentrations. The OGTT defined 
42 women developed GDM among non-di-
abetic women at booking time, for an inci-
dence of 22.3%. The incidence of GDM was 
significantly (p=0.033) higher among HP+ 
women (n=22; 30.6%) than in HP- women 
(n=20; 17.2). 

Among DM women, 37 women developed 
aggravation of DM with poor glycemic 
control and glucosuria with significantly 
(p=0.0165) higher incidence among HP+ 
(n=25; 41.7%) than HP- women (n=12; 
21.1%). Moreover, diabetic HP+ women had 
poorly controlled glycemic state with signifi-
cantly higher HbA1c level in comparison to 
diabetic HP- women both at booking time 
(p=0.019) and at the 24th GW (p=0.0054). 
On contrary, in non-diabetic women concen-
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Data are presented as mean, standard devia-
tion; DM: Diabetes mellitus, HP: H pylori; 
FBG: Fasting blood glucose; PPBG: Post-
prandial blood glucose; GW: Gestation-
al week; P1 value indicates significance of 
variance between HP+ and HP- women of 
either group; P2: indicates the significance of 
difference between concentrations estimated 
at booking time and the 24th GW; p>0.05 
indicates non-significant difference; p<0.05 
indicates significant difference
Pregnancy per se is a hypertensive condi-
tion as evidenced by the significantly high-
er mean SBP and DBP estimated during 
follow-up visits in comparison to measures 
obtained at booking time in all women with 
non-significantly (p>0.05) higher measures 
in HP+ women in comparison to HP- wom-
en. Moreover, during pregnancy course, 36 

women developed PE for an incidence of 
11.8%; 14 non-diabetic women (7.4%) and 
22 diabetic women (18.8%) with significant-
ly (p=0.0028) higher frequency of PE among 
diabetic patients. The incidence of PE was 
significantly (p=0.0007) higher among HP+ 
(n=25; 18.94%) than HP- (n=11; 6.35%). 
Among women of No DM group, the in-
cidence of PE among HP+ women (n=9; 
12.5%) was significantly (p=0.0376) higher 
in comparison to HP- women (n=5; 4.3%). 
Similarly, among women of DM group, the 
incidence of PE was significantly (p=0.0255) 
higher in HP+ women (n=16; 26.7%) than in 
HP- women (n=6; 10.5%). DM increased the 
risk of early PE by 1.5 folds and of severe PE 
by 4-fold, while HP infection increased the 
risk of early PE by 2.33 folds and of severe 
PE by 4-fold risk (Table 3).

tration of HbA1c was non-significantly higher (p=0.334) at booking time, but was significant-
ly higher at the 24th GW (p=0.017) in HP+ than in HP- women (Table 2).
Table (2): Glycemic data of studied patients 

Group     
Variable Time 

Group No DM (n=188) Group DM (n=117)

HP- 
(n=116)

HP+ 
(n=72) P1 HP- (n=57) HP+ (n=60) P3

FBG 
(mg/dl)

Booking time 83.8±5.7 84±6.6 0.888 102±8.3 103.8±6.6 0.196

24th GW 88±7.1 89.4±7.8 0.194 107.7±6.8 110.7±9.5 0.055

P2 <0.0001 0.0001 0.0001 <0.0001

2-hr 
PPBG

Booking time 97.2±7.5 102±12.7 0.0013 159.4±12.8 162±11.9 0.251

24th GW 123.5±14.6 128.2±14.9 0.0337 170.7±6.8 175.1±15.7 0.105

P2 <0.0001 <0.0001 <0.0001 <0.0001

HbA1c

Booking time 4.36±0.33 4.3±0.39 0.334 6.3±0.6 6.5±0.3 0.019

24th GW 5.63±1.16 6.05±1.2 0.017 7.15±0.91 7.65±1 0.0054

P2 <0.0001 <0.0001 <0.0001 <0.0001
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Data are presented as numbers, percentag-
es, mean, standard deviation; DM: Diabetes 
mellitus, HP: H pylori; SBP: Systolic blood 
pressure; DBP: Diastolic blood pressure; PE: 
Preeclampsia; P1 value indicates significance 
of variance between HP+ and HP- women of 
either group; P2: indicates the significance 
of difference between measures estimated 
at booking time and time of PE diagnosis; 
p>0.05 indicates non-significant difference; 
p<0.05 indicates significant difference.
Twenty women go preterm labor for an in-
cidence of 6.55%, the incidence of preterm 
labor was significantly (p=0.0126) higher 
among HP+ (n=14; 10.6%) than HP- women 
(n=6; 3.5%), irrespective of their glycemic 
state and was significantly (p=0.0395) higher 
in diabetic (n=12; 10.25%) in comparison to 
non-diabetic women (n=8; 4.25%), irrespec-
tive of HP status. 
The percentage of HbA1c as a measure for 

Table (3): Blood pressure data of studied patients 

Group     
Variable Time 

Group No DM (n=188) Group DM (n=117)

HP- 
(n=116)

HP+ 
(n=72) P1 HP- (n=57) HP+ (n=60) P3

Incidence 
of PE NT 111 (95.7% 63 (87.5%)

0.0376
51 (89.5%) 38 (73.3%)

0.0255

Time of 
diagnosis P

E

Total 5 (4.3%) 9 (12.5%) 6 (10.5%) 16 (26.7%)
Early 1 (20%) 3 (33.3%) 2 (33.3%) 4 (25%)
Late 4 (80%) 6 (66.7%) 4 (66.7%) 12 (75%)

PE 
severity

Mild 5 (100%) 8 (88.9%) 5 (83.3%) 13 (81.2%)

severe 0 1 (11.1%) 1 (16.7%) 3 (18.8%)

SBP 
(mmHg)

Booking 
time 112.6±5.3 113±4.8 0.631 114±5.9 115.8±7 0.137

PE 
diagnosis 122.4±7.5 125.9±10.9 0.0113 125.6±12.7 131.8±16.6 0.024

P2 <0.0001 <0.0001 <0.0001 <0.0001

DBP 
(mmHg)

Booking 
time 74.5±5.5 75.6±4.9 0.165 76.5±6.5 76.8±5.3 0.789

PE 
diagnosis 84±6.4 85.7±7.3 0.327 86.2±7 88.1±6.7 0.131

P2 <0.0001 <0.0001 <0.0001 <0.0001

glycemic control showed positive significant 
correlations with preconception DM, HP in-
fection and high BMI with positive signifi-
cant correlation with at booking FBG. SBP 
measures at time of PE diagnosis showed 
positive significant correlation with precon-
ception DM and at booking time FBG, irre-
spective of presence of DM. PTB showed 
positive significant correlations with at 
booking FBG and BMI (Table 4). Regres-
sion analysis "Stepwise method" to define 
at booking predictors of pregnancy-related 
complications showed that high at booking 
time FBG was a significant predictor for 24th 
GW HbA1c (β=0.626, p<0.001), SBP at time 
of PE diagnosis (β=0.174, p=0.002) and PTB 
(β=0.128, p=0.025). Preconception HP in-
fection is a significant predictor for high 24th 
GW HbA1c (β=0.107, p=0.017) and at book-
ing time high BMI is a significant predictor 
for PTB (β=0.148, p=0.010).
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Table (4): Pearson's correlation regression analysis for at booking data and pregnancy 
outcomes

24th GW HbA1c SBP at time of PE 
diagnosis PTB

"r" p "r" P "r" p
DM 0.623 <0.001 0.205 <0.001 0.052 0.368
HP 0.138 0.016 0.040 0.487 0.108 0.060

BMI 0.177 0.002 0.015 0.789 0.168 0.003
Booking 

FBG 0.174 0.002 0.632 <0.001 0.151 0.008

Discussion
The prevalence of H pylori infection among 
the studied sample of pregnant women was 
found to be high and accounts for 43.3% of 
studied women, a figure that was coincided 
with that previously reported in literature 
(20-22). H pylori infection was more prevalent 
among diabetic pregnant than non-diabetic 
women and incidence of GDM was higher 
among HP+ than HP- women with no histo-
ry of preconception DM. on the other hand, 
HP+ diabetic pregnant women showed high-
er incidence of getting glucosuria with sig-
nificantly higher concentration of HbA1c, 
a finding indicated progress of diabetes and 
lost glycemic.
According to Bener et al. (23), who also found a 
high prevalence rate of manifestations among 
patients with T2DM who were HP+ compared 
to HP-, HP infections were substantially more 
common in diabetic patients than in controls. 
Nevertheless, Dooki et al. (24) discovered no 
conclusive link between HP infection and 
T1DM, and infection had no bearing on the 
patients' state of glycemic control. Further-
more, a cross-sectional study by Mabeku et 
al. (25) found that the development of diabetes 
mellitus is favoured by high BMI and HP in-
fection, whether they are present simultane-
ously or not. Subsequently, Haj et al. (26) found 
a correlation between HP infection and poorer 
glycemic control as well as elevated levels of 
total and LDL cholesterol. Li et al. (27) also re-
ported that HP infection is highly prevalent in 
pregnant women with diabetes.

The obtained results and the previous liter-
ature pointed to an association between HP 
infection and T2DM which is mostly due 
to insulin resistance (IR). Multiple previ-
ous studies tried to explore the underlying 
mechanisms for this relation; Cani et al., (28) 
attributed this relation to the lipopolysaccha-
ride which is derived from the outer mem-
brane of gut Gram-negative bacteria and re-
leased into the circulation causing metabolic 
endotoxemia characterized by low-grade in-
flammation and IR with subsequent glucose 
intolerance and development of DM. Yet, Pa-
tro-Malysza et al. (29) found that inflammation 
brought on by HP infections and the release 
of inflammatory cytokines could interfere 
with the phosphorylation of the serine moi-
ety of the insulin receptor, which is a physio-
logical response that is time-controlled in in-
sulin signaling. Wang and colleagues (30) also 
observed elevated hepatic TNF-α mRNA and 
protein levels in conjunction with serine res-
idue phosphorylation of insulin receptor-1 
(IRS-1), which was followed by a decrease 
in basal and insulin-stimulated tyrosine phos-
phorylation of IRS-1 and AKT proteins, as 
well as the formation of IR under stress. 
The detected relation between HP infection 
and development of GDM in non-diabetics 
and the poor control of blood glucose and 
progression to glucosuria could be attribut-
ed to multiple variables especially obesity 
that was considered as the cornerstone of this 
dilemma, obesity induces altered signaling 
pathways that regulate gut permeability and 
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bacterial translocation to the host to promote 
the metabolic endotoxemia(31), which is hall-
mark of obesity, IR and DM, and other obe-
sity-associated complications (32). The pres-
ent research found a positive considerable 
link between BMI measured at booking time 
and HP infection and blood glucose levels 
calculated during OGTT at the 24th GW, as 
well as considerably higher BMIs of diabet-
ic women, supporting this theory. Obesity is 
more prevalent in diabetic patients(31)which 
stands with our findings, however age differ-
ence between groups (which was statistically 
non-significant)is essentially related to the 
sample of population enrolled in the study 
which is totally an incidental finding.
The current study detected significantly high-
er frequencies of pregnancy-induced compli-
cations in HP+ women especially those who 
had preconception DM. Similarly, Zhou & 
Wang (33) found HP infection is related with 
pregnancy-related diseases; PE, GDM hyper-
emesis gravidarium; pregnancy outcomes as 
premature delivery, abortion, and the health 
status of offspring. In addition, Tang et al. (34) 
found that pregnant women with positive HP 
infection had a significantly greater rate of 
PE, GDM, and fetal growth restriction than 
pregnant women without HP infection. They 
also decided that HP infection had a separate 
link with a number of unfavorable pregnan-
cy outcomes. Furthermore, Li et al. (27) found 
that HP infection raises the risk of pregnan-
cy-related illnesses, such as GDM and PE, 
as well as impaired fetal development among 
women with diabetes. According to Xia et al. 
(35) pregnancy-related HP infection is a sig-
nificant risk factor for metabolic syndrome 
and influences the likelihood of a number of 
unfavorable pregnancy outcomes.
Regarding PE, the incidences of PE espe-
cially early-onset and severe PE are more 
frequent among HP+ women especially the 
diabetic ones. Similarly, Li et al. (27), Su et 
al., (36) and Ahmed et al. (37) found HP in-
fection significantly increased the incidence 
of pregnancy-induced hypertension and PE. 

This relation between preconception HP in-
fection and development of PE could be at-
tributed to the effect of the released inflam-
matory cytokines secondary to HP on the 
placenta leading to PE development. In sup-
port of this attribution, experimental studies 
found HP membrane protein-1 to be a mem-
ber of TNF-α-inducing protein gene family (38) 
and in HP-infected animal model, significant-
ly higher levels of pro-inflammatory media-
tors, NF-κB expression and apoptotic cells are 
detected (39) and reduction of the production 
of virulence factors by sodium butyrate treat-
ment inhibited the IκBα/NF-κB pathway and 
reduced the production of TNF-α and IL-6 (40). 
Interestingly, the current study detected sig-
nificantly higher incidence of preterm la-
bor among HP+ women in comparison to 
HP- women. This result is consistent with 
that of Hollander et al. (20) and Huang et al. 
(40), who found a link between the likelihood 
of preterm birth and the level of antibodies 
against H. pylori in mother's blood. As a re-
sult, they identified HP colonization as a risk 
indicator for preterm birth and small-for-ges-
tational age. Thereafter, Lee & Ahn (41) and 
Lee et al. (42) considered maternal HP infec-
tion as one of major determinants of preterm 
birth. The reported incidence of PTL could 
be the net outcome of the detected risk fac-
tors for PTL; namely DM, obesity, HP in-
fection and preeclampsia and each of these 
variables has a relation with PTL if it was 
present separately, so the effect was ampli-
fied by this collection of risk factors. These 
data supported that previously reported con-
cerning the relation and higher incidence of 
PTL with HP infection, obesity, PE and DM 
(43-45). According to previous researches done 
in this area of knowledge , H. pylori infection 
is associated with increased IL-6 and TNF-α 
levels (46).As such , The H. Pylori-positive 
group had significantly higher odds, and risks 
of hyperemesis gravidarum, iron deficiency 
anemia, preeclampsia, gestational diabetes 
mellitus, and preterm deliveries compared to 
H. Pylori-negative controls (47) , which all are 
risk factors for pterterm labor. 



24 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 202510 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025

Ahmed M. Hagras

In recent years, studies of H. pylori have 
become increasingly extensive, and the re-
lationships between H. pylori and various 
extragastric diseases have gradually been re-
ported, including pregnancy-related diseas-
es, such as HG, PE, fetal growth restriction 
(FGR), premature delivery, abortion, and fe-
tal malformation (48).

Conclusion
HP infection is prevalent among pregnant 
women especially women had preconcep-
tion DM. HP infection with or without DM 
increased the incidence of preeclampsia and 
preterm labor. HP infection also increased 
the incidence of GDM in non-diabetics and 
aggravation of DM in diabetics. Screening 
of women seeking for pregnancy for HP in-
fection and trial to eradicate the infection 
if present is mandatory to reduce pregnan-
cy-associated complications especially in 
those with preconception diabetes.
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Synopsis
Maternal DM is not associated with significant Doppler 
abnormalities. UA and MCA had low sensitivity in the 
prediction of adverse neonatal outcome.

Impact statement
What is already known on this subject? 
Cerebellar diameter is the least affected parameter by 
intrauterine growth restriction; therefore TCD measure-
ment is used in prediction of gestational age especially 
those with unknown last menstrual period. IUGR fetus-
es have decreased hepatic glycogen and subcutaneous fat 
stores which result in decreased AC, so AC is a sensitive 
parameter for prediction and diagnosis of fetal IUGR .
What do the results of this study add? 
A significant correlation between TCD/AC ratio and EFW 
was found. Also, the correlation between the EFW with 
either MTC or  FL/MTC ratio. However, the FL/MTC ra-
tio was not significant. 
What are the implications of these findings for clinical 
practice and/or further research? 
TCD/AC and FL/MTC ratios are good, easy to perform 
and reliable predictors of IUGR.      

Abstract
IUGR defined as fetal weight below the 10th percentile 
for gestational age. In Egypt it affects about 12.1% of 
cases with singleton pregnancy. Sonographic assessment 
of fetal growth for estimation of fetal weight (EFW) and 
diagnosis of intrauterine growth restriction (IUGR) is a 
common practice in obstetrics, providing valuable infor-
mation for timing and planning the mode of delivery and 
management of labor.  
Objectives: to compare TCD/AC ratio and FL/MTC in 
both normal and growth restricted fetuses in third trimes-
ters.  
Patient and methods : This prospective case-control 
study including 60 pregnant female are included in the 
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study (30 normal control group and 30 pa-
tients with IUGR fetus) all are subjected to 
US assessment. 
Results: Significant difference in TCD/AC 
and FL/MTC between the 2 studied groups.  
Conclusion: TCD/AC and FL/MTC ratios 
are good, easy to perform and reliable pre-
dictors of IUGR.      
Keywords: IUGR, mid-thigh circumference, 
trans-cerebellar diameter. 

Introduction
The time-dependent alterations to the fetal 
body measures that take place during preg-
nancy are referred to as fetal growth (1). Fetal 
weight that is less than the 10th percentile 
for gestational age is the most widely used 
criterion for growth restriction. In Egypt, 
12.1% of cases of singleton gestation are im-
pacted by IUGR (2),(3). A proportionately tiny 
fetus with symmetrical IUGR is typically the 
result of early damages like chromosomal 
anomalies, early teratogenic exposure that 
led to cellular hypotrophy/hypoplasia, or a 
decrease in overall number of cells (4). 
Abdominal circumference decreases more 
than head circumference in asymmetric 
IUGR. This is believed to be caused by the 
redirection of blood from non-vital organs 
(liver, abdominal viscera) to critical organs 
(heart, brain) as a result of decreasing pla-
cental blood supply (5). Because IUGR has a 
wide range of core explanations, a thorough 
history, physical, ultrasound fetal examina-
tion, and placental examination are necessary 
to determine the proper diagnosis, initiate 
appropriate treatment, and recognize fetuses 
susceptible for unfavorable outcomes (6).
In obstetrics, sonographic measurement of fe-
tal development is routinely used to estimate 
fetal weight (EFW) and diagnose intrauter-
ine growth restriction (IUGR). This method 
yields important data for managing labor and 
scheduling the mode of delivery. The major-
ity of fetal weight calculation formulas were 

first developed in the first half of the 1980s, 
and they made use of various combinations 
of specified fetal biometric characteristics, 
including femur length (FL), head circumfer-
ence (HC), abdominal circumference (AC), 
and biparietal diameter (BPD). Regrettably, 
considerable intra- and inter-observer vari-
ability compromises the reliability of EFW, 
and many of the current formulas can be in-
accurate, particularly when fetal weight is at 
an extreme (7). 
Since cerebellar diameter is the factor that 
is least impacted by intrauterine growth re-
striction, TCD estimation is used to forecast 
gestational age, particularly in cases where 
the last menstrual period is unreported. Fe-
tal IUGR is diagnosed and predicted by AC, 
a sensitive parameter due to reduced hepat-
ic glycogen and subcutaneous fat storage in 
IUGR fetuses (8).
The suggested technique in the current study 
for the determination of fetal soft tissue mass 
was a linear estimation of the tissue above 
the outer surface of the fetal femur, which 
serves as an intuitive and straightforward 
way to assess the volume of fat and muscu-
lar mass of the fetal thigh. This strategy was 
motivated by the fact that body weight can be 
calculated using using both of height as well 
as lean and fat mass (9).
The current research investigation compares 
the TCD/AC ratio and FL/MTC ratio in the 
third trimester of growth-restricted and nor-
mal fetuses to see if there is any relationship 
between them and estimated fetal weight 
(EFW). Assess the potential application of 
FL/MTC ratio and TCD/AC ratio in IUGR 
screening and diagnosis. 

Patients and Methods

This is prospective case-control clinical 
study. It was approved by Tanta University 
hospital ethical committee. This study con-
ducted on pregnant women admitted to Tanta 
University Hospital in period of May 2023 
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till December 2023.
Groups of the patients:  
Sixty singleton pregnant females in 3rd tri-
mester were enrolled in the study and divid-
ed to 2 groups:
Group I (control group) included 30 pregnant 
females with normally growing fetuses.
Group II:  included 30 pregnant females 
with growth restricted fetuses. This growth 
restricted fetus is diagnosed by fetal weight 
below the 10th percentile for gestational age.  
Any unexpected risk during the study will 
be cleared to the participants and the ethical 
committee.
Study Design:
All demographic data of enrolled patients 
were collected, including age, gestational 
age, gravidity, parity. Fetal wellbeing, and 
estimated fetal body weight  EFBW are also 
assessed.
All the patients are subjected to US assess-
ment of fetal parameter:  
1- Biparietal diameter (BPD) 
2- Head circumference (HC)
3- Abdominal circumference (AC) 
4- Femur length (FL)
5-The transverse cerebellar diameter (TCD)
6- Mid-thigh circumference (MTC) (calipers 
are placed on the outer margin of the skin 
and the outer margin of the femur shaft)
Table (1): Demographic and clinical data:

Group I Group II
T P

range Mean ± SD range Mean ± SD
Age (in years 19-36 28.35± 4.524 22-33 27.17 ± 3.142 2.769 0.099 NS

Gravidity 1-3 1.70 ± 0.72 1-3 1.82 ± 0.75 0.782 0.378 NS

Parity 0-2 0.70 ± 0.70 0-2 0.82 ± 0.75 0.788 0.365 NS

Gest. age by LMP 26-40 31.9 ± 4.05 26-38 31.8 ± 4.27 0.082 0.998 NS

Gest. age by US 25-38.2 31.77 ± 3.7 21-38 30.01 ± 4.99 0.088 0.130 NS

EFBW (gram) 824-3740 1992.7±801.30 340-2457 1510.03±990.11 8.616 0.004*
LMP: last menstrual period  US: ultrasound   NS: non-significant EFBW: estimated fetal body 
weight

Also the three ratio (HC) / (AC), TCD/AC 
and FL/MTC were calculated and compared 
in both groups.
The privacy of patients and confidentiality of 
data collected are guaranteed.
Statistical methods
The data were analyzed using SPSS version 
26, USA. The tests used were mean, standard 
deviation and P value. P value less than 0.05 
was considered significant.

Results

A total of 60 patients were recruited in this 
study. In the group 1
Only 30 pregnant female with normal fetal 
weight are included. In group 2 the pregnant 
female with diagnosed IUGR fetus are re-
cruited.
The enrolled patients in both group were sim-
ilar regarding baseline demographic charac-
teristics including age, parity and gestational 
age at time of examination  (Table 1). There 
is no difference in  age  gravidity and pari-
ty in both groups and P value were (0.099, 
0.378, 0.365 respectively). The mean dura-
tion of pregnancy was the same whatever the 
method of calculation either by LMP or by 
US. But There was significant difference be-
tween both groups (P= 0.004) as regard to 
EFW.
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When the fetal parameters were compared between two groups as shown in Table 2 all the 
parameters of the fetuses in group 2 were less than that of group. There was significant differ-
ence between both groups as regard to BPD (P= 0.001), HC ( P=0.002),  AC (P=0.002) and 
MTC(P=0.001) with non-significant FL=(p=0.052),and TCD(P=0.061). 
Table (2): ultrasonic measurements: 

Measurements
(in cm)

Group (I) Group (I) Signifi-
canceRange Mean S.D. Range Mean S.D.

Biparietal diameter (BPD) 6.50-9.67 8.05 0.93 4.94-9.48 7.34 1.38 T = 10.824
P =0.001*

Head circumference (HC) 23.88-33.5 29.11 3.18 18.03-
32.95 26.67 5.21 T = 9.556

P =0.002*

Abdominal circumfer-
ence(AC) 21.52-35.95 27.72 4.03 13.37-

35.03 24.77 6.32 T = 10.540
P = 0.002*

Femur length (FL) 4.44-7.50 6.06 0.91 3.60-7.44 5.92 1.23 T = 10.512
P =0.052

Transcerebellar diameter 
(TCD) 3.08-5.26 4.01 0.72 1.87-4.90 3.966 0.883 T = 13.540

P = 0.061

Mid-thigh circumference 
(MTC) 8.49-16.52 11.96 2.26 5.11-13.02 9.13 2.45 T = 43.164

P < 0.001*

Table 3 shows that when the ration were estimated and compared in both groups all the three 
ratios show the same significant difference between both groups. The mean HC/AC was 1.048 
in group 1and 1.099 in group 2( P=0.004). As for  TCD/AC the mean was 0.142, 0.151 
respectively with  P =0.023* (statistically significant ). As such, Femur length to mid-
thigh circumference ratio(FL/MTC) shows mean 0.515± 0.074 in group 1 0.632 ±0.224in 
group 2 with P < 0.001*(statistically significant).
Table (3): HC/AC, TCD/AC, FL/MTC ratios:

Measurements
Group (I) Group (I)

Significance
Range Mean S.D. Range Mean S.D.

HC/AC 0.93-1.13 1.048 0.059 0.84-1.43 1.099 0.117 T = 8.812
P = 0.004*

TCD/AC 0.12-0.16 0.142 0.012 0.14-0.18 0.151 0.001 T = 3.570
P =0.023*

Femur length to mid-thigh 
circumference ratio
(FL/MTC)

0.40-0.70 0.515 0.074 0.32-1.40 0.632 0.224 T = 14.747
P < 0.001*

On studying table 4, the correlation between TCD/AC ratio and EFW was found. Also, the 
correlation between the EFW with either MTC or  FL/MTC ratio. The MTC showed signifi-
cant correlation but the ratio was not significant.
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Table (4): correlation study:
Correlation between 

EFW with: Group (I) Group (II)

TCD/AC ratio

Thigh circumference

FL/MTC ratio

R= 0.746
P= 0.001*
R= 0.732
P= 0.001*
R= 0.144

P= 0.079NS

R= 0.785
P= 0,001*
R= 0.751
P= 0.001*
R= 0.239

P= 0.088NS

Discussion
Intrauterine growth restriction (IUGR) has 
been a prevalent and intricate obstetric con-
cern. It is believed that between 10% and 
15% of pregnant women have IUGR. As 
opposed to 8.4 for screened/detected SGA 
(10), the perinatal rate for unscreened/unde-
tected SGA is 21.3 per 1,000 live births. To 
reduce neonatal mortality, it is thus impera-
tive to recognize these fetuses, initiate early 
antenatal surveillance, and promptly deploy 
obstetric procedures. It has been shown that 
IUGR babies are more likely to experience 
negative short- and long-term impacts than 
SGA children.(11)
Asphyxia or a reduction in the flow of ute-
ro-placental blood are common causes of 
IUGR. The heart, brain, and adrenal glands in 
the center get the majority of blood flow (7). 
A study found that the redistribution of car-
diac output during acute hypoxia maintained 
steady cerebral blood flow. Since IUGR has 
less of an impact on cerebellar growth in hu-
man beings, TCD measurement is mostly 
useful in estimating gestational age. Reduced 
AC is the result of decreased hepatic glyco-
gen and subcutaneous fat reserves in IUGR 
fetuses. So far, the AC has shown sensitivity 
in predicting IUGR in fetuses. As far as bio-
metric parameters go, the TCD/AC ratio has 
shown to be the least impacted and could be 
a sensitive technique to identify asymmetric 
IUGR at any gestational age (12).
The principal of this study is that  trans-cer-
ebellar  diameter (TCD) is the factor that is 
least impacted by intrauterine growth restric-
tion . In case if the pregnant patient is unsure 

of her LMP , we can use TCD to calculate the 
gestational age regardless of the fetal weight 
for age . In our study , there was no signifi-
cant difference between appropriate for GA 
and SGA regarding TCD  . We concluded 
that only TCD and FL was not different with 
EFW affection , thus more accurate for their 
specific gestational age. Conversely , AC is 
the most affected parameter in cases of FGR 
, A TCD/AC ratio will be affected (increased 
TCD/AC ratio) in all cases of FGR. This ra-
tio may be used to confirm a diagnosis of 
FGR. And also there is a strong significant 
difference between MTC in normal fetuses 
compared to IUGR fetuses. The standard 
morphometric biometry of the fetus (HC, 
AC, FL, etc.) was also evaluated in relation 
to fetal growth.
As for  TCD/AC the mean was 0.142, 0.151 
respectively with  P =0.023 (statistically sig-
nificant). As such, Femur length to mid-thigh 
circumference ratio (FL/MTC) shows mean 
0.515± 0.074 in group 1 0.632 ±0.224in 
group 2 with P < 0.001 which was also statis-
tically significant.
In coincidence with our study, and accord-
ing to Lees et al., the sensitivity of the TCD/
AC ratio in predicting IUGR was only 71% 
in symmetrical IUGR but as high as 98% in 
asymmetrical IUGR. The theory that human 
cerebellar growth is comparatively refracto-
ry to prolonged low oxygen levels as a con-
sequence of the brain sparing effect is sup-
ported by the fact that TCD is only slightly 
reduced in prenatal growth restriction. The 
optimal TCD/AC ratio threshold value for 
IUGR prediction was 13.75%, resulting in 
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100%, 63.33%, 73.17%, and 100% for sen-
sitivity, specificity, positive predictive value, 
and negative predictive value, respectively 
(13).
 The TCD/AC ratio and EFW showed a pos-
itive association in our investigation. Ac-
cording to Chawan et al., the mean TCD/AC 
ratio was substantially higher in the IUGR 
newborns than in the control group, and the 
TCD/AC ratio was aberrant in 16 out of 20 
(80%) of the IUGR infants (10).
Our research demonstrates a statistically sig-
nificant difference in MTC between IUGR 
and normal fetuses. The basis for this assess-
ment stems from the need to obtain an accu-
rate estimation of the fetal thigh's lean and fat 
mass in order to develop a unique formula for 
EFW. Furthermore The current study's objec-
tive was to assess the relationship between 
birth weight in normal and IUGR cases and 
this sonographic ratio (FL/MTC) metric.
Our opinion was supported by the findings 
of Scioscia et al., who demonstrated the po-
tential of the linear measurement of MTC 
as a useful parameter for the sonographic 
evaluation of fetal growth and EFW. There 
were 388 singleton pregnancies in this study. 
They evaluated the accuracy of the mid-thigh 
soft-tissue density measurement (11). Addi-
tionally, as has been demonstrated by a num-
ber of studies, including those conducted by 
Brown et al., the use of subcutaneous fat tis-
sue indicators (including MTC) in the future 
may offer a chance to identify and gauge the 
effects of various innovative therapies, such 
as the use of maternal amino acid infusions 
on the growth-restricted fetus (12,13).
This study had limitations. Despite we ad-
opted the standard definition of SGA, the 
wide gestational age range (26-40 weeks) 
and the subsequent age-specific EFW the 
mean EFW in the normal group looked 
smaller (1992.7±801.30) but the range was 
(842-3740). We should have standardized 
a narrower gestational age range for proper 
comparison and analysis. However, multiple 

comparisons were done to confirm our results 
and to exclude other measures that may have 
the same impact on results as TCD & FL.

Conclusion
According to our research, MTC is a useful 
new metric for estimating birth weight and 
assessing fetal growth sonographically. This 
measurement is highly reproducible and sim-
ple to perform. Additionally, the TCD/AC 
and FL/MTC ratios are accurate, simple to 
use, and dependable indicators of IUGR.
Source of funding: This study was self-fund-
ed.
Conflicts of interest: Authors declared no 
conflicts of interest.
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comparisons were done to confirm our re-
sults STT was measured linearlyin the stan-
dard longitudinal section used for FLmea-
surement5,6(Figure 1): after the appropriate 
sectionwas obtained, the image was frozen 
on the screen and thenmagnified. STT was 
then measured from the outer marginof the 
skin to the outer margin of the femur shaft, 
with thefemur lying parallel to the transduc-
er. The measurementwas taken in the mid-
dle third of the fetal thigh, providingthat the 
greater and the lesser trochanters were turn-
edupwards. This section ensured the correct 
view of thelateral side of the femur (vastus 
lateralis, which is thelargest part of the quad-
riceps femoris). In each case, threesatisfac-
tory images from different frozen images 
weremeasured (in mm to one decimal place) 
and the meanvalue was recorded.
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Abstract
Background: Ovarian cancer is the most lethal gynecologic 
malignancy and every attempt should be made to develop 
screening programs to detect it at its early stages in order 
to improve survival rate. Using the ADNEX model in 
screening for ovarian cancer will help in triaging patients 
with adnexal masses before undergoing surgery which 
will help in optimizing outcomes particularly for those 
with ovarian malignancy.
Patients & methods: This was a prospective study which 
included fifty postmenopausal patients with adnexal 
mass. All the included patients underwent ultrasound 
assessment of the adnexal mass and measurement of CA 
125 level. Then, the data were collected to calculate the 
RMI, and integrated to IOTA ADNEX calculator. The 
primary outcome was determining the predictive accuracy 
of both RMI and ADNEX model for differentiating 
between benign and malignant ovarian tumors by setting 
both against the gold standard histopathology.
Results: Out of the included 50 patients, 56% had benign 
ovarian lesions, 12% had borderline ovarian tumors, 
and 24% had malignant ovarian tumors. The Area under 
the receiver operating characteristic curve (AUC) for 
the RMI was 0.799 and with cutoff value of 115, the 
sensitivity was 81.8%, the specificity was 60.7% while 
the AUC was 0.864 for the ADNEX model and at 10% 
cutoff, the sensitivity was 91.1% and the specificity was 
65%. Performance of the ADNEX for the five tumor types 
was highest when benign histopathology was compared 
as stage □ - □ malignant cases with AUC of 0.823. 
Conclusion: ADNEX model is more sensitive than 
RMI for differentiating between benign and malignant 
tumors and it can be used as screening test. However, 
the application of ADNEX model needs significant 
experience in ultrasound evaluation of adnexal masses 
before it can be an integral part in the screening pathway 
of ovarian malignancy in postmenopausal patients with 
adnexal masses.
Clinicaltrials.gov ID: NCT05755841 – Data of 
registration:  3/30/2024 “retrospectively registered”.
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Introduction
Ovarian cancer (OC) is the third most 
common gynecological malignancy 
worldwide and is associated with the highest 
mortality rate. OC has an incidence of 11.7 
- 12.1 per 100,000 in the USA and Europe, 
with slightly lower rates of disease in Asia 
and the Middle East. About 60% of patients 
are diagnosed at an advanced stage which 
contributes to the high mortality rate (1). 
Stage of ovarian cancer is the most important 
element influencing prognosis and searching 
for a tool to detect the disease at an early 
stage is of paramount importance. At the time 
being, there is no effective screening strategy 
for ovarian malignancy (2). In 1990, Jacobs 
et al. developed a scoring system known 
as the risk of malignancy index 1 (RMI □) 
to stratify ovarian masses into benign and 
malignant before intervention (3). RMI is a 
combined parameter that is simple, specific, 
and highly sensitive for the evaluation of 
adnexal masses. It is a product of ultrasound 
findings (U), the menopausal status (M), and 
serum CA-125 levels (RMI = U X M XCA-
125). Tingulstad et al., modified the RMI □ 
to the RMI □ (4) and again to RMI □ (5) with 
the last modification named RMI □ made 
by Yamamoto et al., by adding the size of 
the tumor to the equation (6). A systematic 
review of diagnostic studies concluded that 
the RMI I was the most effective for women 
with suspected ovarian malignancy (7). 
Management of ovarian malignancies and 
borderline ovarian tumors in specialized 
oncology centers by experienced gyne-
oncologists has a favorable impact on 
prognosis. Different diagnostic models have 
been developed to help in triaging ovarian 
masses and predicting the probability of 
malignancy and based on this prediction, a 
treatment plan can be implemented (8).  The 
Assessment of Different NEoplasias in the 

adenXa (ADNEX) model is a model which 
has been developed by the International 
Ovarian Tumor Analysis Group (IOTA) that 
includes a detailed description of the adnexal 
mass. The model includes six ultrasound 
parameters and three clinical variables and 
distinguishes the mass into five subtypes; 
benign, borderline, stage □ OC, stage □ - □ 
OC, and metastatic deposits in the ovary (9).
This study aims to determine the diagnostic 
performance of the ADNEX model in 
differentiating between benign and malignant 
ovarian tumors by testing its accuracy against 
the gold-standard histopathology.

Patients and Methods

This was a prospective diagnostic test 
accuracy study that was carried out during the 
period from January 2022 to January 2023 at 
the Department of Obstetrics and Gynecology, 
Faculty of Medicine, Ain Shams University. 
Before the initiation of the study, approval 
of the Ethical Committee of the Faculty 
of Medicine, Ain Shams University was 
obtained (MS 585 /2020, FWA 000017585). 
The sample size was calculated using the 
PASS program, setting the type-1 error (α) at 
0.05 and the power (1-β) at 0.8. Results from 
a previous study showed that the sensitivity 
of ADNEX was 96% (2). Data from the 
RCOG guide showed that the sensitivity of 
RMI was 78% (10). Calculation according 
to these values produced a minimal sample 
size of 50 cases. The study participants were 
50 postmenopausal patients who presented 
to the general gynecology or gynecological 
oncology outpatient clinic with adnexal mass.
All the included patients were postmenopausal; 
postmenopausal status was defined as having 
≥ 1 year of amenorrhea without using any 
contraceptive method in women ≥ 45 years 
while for women < 45 years, two consecutive 
FSH samples 1 month apart with levels ≥ 30 
IU/L were required to confirm menopause. 
Patients with the accidental discovery of 
ovarian mass during surgery for other reasons 
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and patients with known ovarian cancer who 
were scheduled for interval debulking after 
neoadjuvant chemotherapy were excluded 
from the study. Moreover, asymptomatic 
patients with ovarian cysts with the following 
criteria; simple, less than 5cm, unilocular, 
unilateral, and clear were also excluded from 
the study.
Informed consent was taken from study 
participants before enrollment and after a 
thorough explanation of the purpose of the 
study. After history taking and physical 
examination to confirm that the patient meets 
the inclusion / exclusion criteria, both RMI 
and ADNEX model were evaluated. 
The RMI is measured as follows; 
Menopausal status (score is 3 as all patients 
were postmenopausal X Ultrasound score 
which is based on assessment of 5 features 
and with the presence of one feature, the 
score is 1 while if more than one feature is 
present, the score is 3; the five ultrasound 
features are the presence of solid components, 
multilocularity, bilaterality, ascites, and 
metastases X CA – 125 level. The ADNEX 
model includes nine parameters; Age, CA-
125 level, Oncology center (yes/no), and 6 
ultrasound features which are the maximal 
diameter of the lesion, maximal diameter of 
the largest solid part, more than 10 locules 
(yes/no), number of papillary projections 
(0/1/2/3/more than 3), acoustic shadow, and 
ascites. All data were entered and calculation 
of the risk of malignancy was done through 
the ADNEX model calculator available at 
the website: iotagroup.org. All ultrasound 
evaluations were performed by the same 
specialist who had more than 10 years of 
experience in ultrasound evaluation of 

adnexal masses.
The primary outcome of the study was to 
assess the predictive accuracy of both the 
RMI and ADNEX model for differentiating 
between benign and malignant ovarian 
tumors by setting both against the gold 
standard which is histopathology.
Regarding the statistical analysis, Data 
were analyzed using the Statistical Package 
for Social Sciences (SPSS version 25). 
Descriptive analyses were performed 
to obtain the means, median, standard 
errors (SE) or SD, IQR, and frequencies. 
Bivariate analyses were performed using an 
independent samples t-test and ANOVA test. 
ROC curves were constructed and the Area 
under the receiver operator characteristic 
curves (AUC) with binomial exact 95% 
confidence intervals were calculated between 
benign ovarian tumors and malignant ones. 
The diagnostic performance of the models 
was also expressed as AUCs. Regarding the 
comparison between the ADNEX and RMI 
diagnostic performance AUC, sensitivity, 
specificity, and positive and negative 
likelihood ratios were calculated, and 
MedCalc Software Ltd. Comparison of AUC 
of independent ROC curves was used to 
calculate the difference between two AUCs.

Results

A total of 76 patients were recruited. 
Twenty-six patients were excluded due to 
the following: 18 patients didn’t meet our 
inclusion criteria; 6 patients had missing 
data; and 2 patients underwent the operation 
in another hospital. Fifty patients had their 
data analyzed.
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The sociodemographic data and the relevant 
data from history are shown in table 1. The 
presence of each component of the RMI in 
the study participants is shown in table 2 
while table 3 represents the prevalence of 
each component of the ADNEX model in the 
study population.
Table 4 describes the different pathologic 
findings among the study cohort; Among 
the studied patients; 28 patients (56%) had 
benign pathology, 16 patients (32%) had 
malignant pathology, and the histopathologic 
examination of the specimens of the 
remaining 12% revealed borderline ovarian 
tumors. Among the patients with malignant 
ovarian neoplasms, 11 patients (68.75%) 
were stage □ - □, 4 patients (25%) had 
metastatic ovarian deposits while only 1 
patient (6.25%) had stage □ ovarian cancer. 
Among the patients with benign lesions, the 
two predominant pathologies were serous 
and mucinous cystadenomas with both 
representing about 42.8% (21.4% each) while 
high grade papillary serous carcinoma was 
the predominant histopathology in patients 
with malignant OC (63.3%). 
Table 5 compares the RMI values among 
the five histopathologic results with the 
values being significantly higher in patients 
with stage □ - □ OC. Table 6 correlates 

Figure 1: Flow chart of study participants

between the sociodemographic data and the 
histopathologic subtypes with no significant 
association between any sociodemographic 
data and a particular subtype. Table 7 
showed that both ascites and CA-125 level 
are significantly higher among patients 
with stage □ - □ OC while the presence of 
0-10 locules is significantly associated with 
benign pathology, there was no significant 
difference between the histopathologic 
subtypes regarding the other components of 
the ADNEX model. 
Table 8 shows the AUC set to distinguish 
adnexal mass as benign or malignant for both 
ADNEX model and RMI (0.864 and 0.799 
respectively). Sensitivity, specificity, positive 
likehood ratio, and negative likehood ratio 
for both screening models are shown in the 
same table; the best cutoff value obtained by 
this study was 10% for the ADNEX model 
and 115 for the RMI.
Table 9 shows the AUC when the ADNEX 
model is used for discrimination the type of 
the tumor among the five histopathologic 
subtypes. The highest AUC is 0.864 when 
the model was used to discriminate between 
benign and malignant cases and the lowest 
AUC is 0.722 when the model was used to 
discriminate between benign and borderline 
ovarian tumors.
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Table 1: Sociodemographic data for the studied group (N=50)

Variable

Age
Mean (SD) 59(6)

Median (IQR) 59( 56-61)

Parity
Mean (SD) 4 (2)

Median (IQR) 3(2-5)

N (%)

Education

Illiterate 3 (6)

Primary 3(6)

Secondary 5(10)

Post -secondary 39(78)

PH of cancer
No 49(98)

Yes 1(2)

FH of cancer

No 42(84)

Yes 8(16)

Breast 1(12.5)

Endometrium 3(37.5)

Ovary 1(12.5)

Others 3(37.5)

Degree of relativity
First 6(75)

Second 2(25)

HRT No 50(100)

Infertility

No 42 (84)

Yes 8 (16)

Primary 5(10)

Secondary 3(6)

Duration
Mean (SD) 8(2)

Median (IQR) 9     (6-10)

Treatment

No treatment 3(37.5)

Induction of ovulation 4(50)

IVF 3(37.5)
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Table 2:  Ultrasound components of the RMI among the studied group:
N (%)

Solid areas No 25 (50)
yes 25(50)

Bilaterality No 38(76)
yes 12(24)

Multilocularity No 26(52)
yes 24(48)

Ascitis No 41(82)
yes 9(18)

Metastasis No 48(96)
yes 2(4)

RMI value

Mean(SD)
Min-Max

1557.6 (2988.6)
149 (62- 1431)

Table 3: Components of the ADNEX model among the studied group

Age Mean (SD) 59 (6)
Median (IQR) 59(56-61)

Max. diameter of 
lesion(mm)

Mean (SD) 138(67)
Median (IQR) 130(83-180)

Max. diameter of largest 
solid part (mm)

Mean (SD) 29( 40)
Median (IQR) 0 (0-39)

CA125 Mean (SD) 216.48(390.1)
Median (IQR) 44.70 (17.9- 217.5)

N (%)
Oncology Center Yes 50 (100)

Locules
No 1 (2)

0-10 38 (76)
>10 11 (22)

No. of papillary projections

0 33 (66)
1 5(10)
2 5(10)
3 4(8)

>3 3(6)

Acoustic shadow
No 36(72)
Yes 14(28)

Ascites
No 36 (72)
Yes 14(28)
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Table 4: Pathological findings among the studied group

 N (%)

Pathology
(n=50)

Benign 28 (56)

Serous cystadenoma 6 (21.4)

Mucinous cystadenoma 6 (21.4)

Mature cystic teratoma 3 (10.7)

Serous cystadenofibroma 3 (10.7)

Fibroma 5 (17.8)

Thecoma 1 (3.5)

Paraovarian simple cyst 2 (7.1)

Tubo-ovarian abscess 1 (3.5)

Endometriotic cyst 1 (3.5)

Borderline 6 (12)

Mucinous 4 (66.7)

Clear 1 (16.7)

Serous 1 (16.7)

Malignant stage I
(Mucinous 

cystadenocarcinoma)
1(2)

Malignant Stages II- IV 11 (22)

HGSC 7 (63.6)

Low grade serous carcinoma 1 (9.09)
Endometrioid 

adenocarcinoma 3 (27.2)

Metastatic 4 (8)

Breast 1 (25)

Appendix 1 (25)

GIT 1 (25)

Uterus 1 (25)
HGSC: High grade papillary serous carcinoma
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Figure 2: Average predicted risk by ADEX for different 
pathology results among the studied group

Gold standard pathology 

Figure 3: Error bar shows the mean and 95% CI of RMI 
va lues among different pathology
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Table 5: Comparison of different pathology results and RMI value among the studied 
group (n=50)

RMI.  Value Test of sig

Pathology

benign
Mean (SD) 439.38 (1348.2)

Median (IQR) 81.30 (50.3- 
165.6)

ANOVA
F= 12.68
P value = 
<0.001*

borderline
Mean 372.69 (372.69)

Standard Deviation 373.52
Median 174.58(117-762)

Malignant 
stage I

Mean 6.00 (0)
Median 6.00

Malignant Stag-
es II- IV

Mean 5611.55 (3941)
Median 4599 (2394- 7110)

Metastatic Mean 402.52 (458.2)
Median 261.0 (60- 744.3)

* P value < 0.05: significant
Table 6: Comparison between sociodemographic data and pathology results among the 
studied group

Pathology

Total
(N=50)

Benign
(N=28)

Border-
line

(N=6)

Malig-
nant 

Stages 
I

(N=1)

Malig-
nant 

Stages 
II- IV

(N=11)

Meta-
static
(N=4)

Chi-
square 
p-value

Age cat
<59 30 (60) 18(64.3) 2(33.3) 1(100) 7 (63.6) 2(50)

0.577
> 59 20(40) 10(35.7) 4(66.7) 0 4(36.4) 2 (50)

Parity cat
<3 26(52) 13(46.4) 2(33.3) 1(100) 8(72.7) 2(50)

0.408
> 3 24(48) 15(53.6) 4 0 3(27.3) 2(50)

Education

literate 3(6) 1(3.6) 0 0 2(18.2) 0(0)

0.604
primary 3(6) 1(3.6) 0 0 2(18.2) 0(0)

Secondary 5(10) 3(10.7) 1 0 0(0) 1(25)

University 39(78) 23(82.1) 5 1(100) 7(63.6) 3(75)

PH of 
cancer

No 49(98) 28(100) 6 1(100) 11(100) 3(75) 0.019*Yes 1(2) 0(0) 0 0 0(0) 1(25)
FH of 
cancer

No 42(84) 25(89.3) 4 1(100) 8(72.7) 4(100) 0.418Yes 8(16) 3(10.7) 2 0 3(27.3) 0(0)
* P value < 0.05: significant
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Table 7: Components of the ADNEX models in different histopathologic subtypes

Benign
(N=28)

Border-
line

(N=6)

Malig-
nant 

Stages 
I

(N=1)

Malignant 
Stages II- 

IV
(N=11)

Meta-
static
(N=4)

 
p-value

ADNEX. 
age Mean(SD) 58.75( 7) 61 (3) 46 60 (5) 63(9) 0.199

Max. di-
ameter of 

lesion(mm)
Mean(SD) 135.4 (75) 162(37) 180 123(59) 148 (85) 0.790

Max. di-
ameter of 
the largest 
solid part 

(mm)

Mean(SD) 19.5(40) 29(35) 0 50(38) 41(47) 0.262

CA125 Mean(SD) 82.04(174) 57.16(34) 2.30 726.3(543) 47.9(48) <0.001*

Locules
N(%)

No 0 (0) 0(0) 0(0) 1 (9.1) 0(0)

0.031*0-10 26(92.9) 5(83.3) 0(0) 5(45.5) 2(50)

>10 2 (7.1) 1(16.7) 1 
(100) 5(45.5) 2(50)

No. of 
papillary 

projections
N(%)

0 22(78.6) 5(83.3) 1 
(100) 4(36.4) 1(25)

0.106
1 2(7.1) 1(16.7) 0(0) 1(9.1) 1(25)

2 4(14.3) 0(0) 0(0) 1(9.1) 0(0)

3 0 (0) 0(0) 0(0) 3(27.3) 1(25)

>3 0(0) 0(0) 0(0) 2(18.2) 1(25)

Acoustic 
shadow
N(%)

No 22(78.2) 6(100) 1 
(100) 5(45.5) 2(50)

0.087
Yes 6(21.4) 0(0) 0(0) 6(54.5) 2(50)

Ascites
N(%)

No 26(92.9) 5(83.3) 1 
(100) 2(18.2) 2(50)

<0.001*
Yes 2(7.1) 1(16.7) 0(0) 9(81.8) 2(50)

* P value < 0.05: significant
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Table 8: Comparison between RMI value and ADNEX Performance for differentiating 
benign from malignant tumors

Varia-
ble(s) AUC Sensi-

tivity
Speci-
ficity LR + LR - SE P value 95% CI

Lower Upper
AD-
NEX 0.864 91.1% 65% 2.66 0.257 0.057 <0.001* 0.752 0.976

RMI 0.799 81.8% 60.7% 2.06 0.299 0.067 <0.001* .667 .930

P value 0.460 Difference 
=0.065

SE of differ-
ence=0.088 Z test =0.73

Cutoff for ADNEX = 10%, and for RMI=115
LR +: positive likehood ratio /  LR - : negative likehood ratio

Table 9: Performance of Assessment of Different NEoplasias in the adneXa (ADNEX) 
model for five tumor types, expressed as area under the receiver–operating characteris-
tics curve (AUC)

Types of tumors AUC P value 95% CI
Lower Upper

Benign vs malignant 0.864 <0.001* 0.752 0.976
Benign vs Borderline 0.722 0.007* 0.575 0.870

Benign vs Stage 1 0.724 0.007* 0.579 0.869
Benign vs Stage II-IV 0.823 <0.001* 0.694 0.953
Benign vs Metastatic 0.791 <0.001* 0.663 0.918

Figure 4: ROC curve for both RMI and ADNEX model
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Figure 5: ROC curve shows AUCs for different pathology results

Discussion
Ovarian cancer is predominantly a cancer 
of postmenopausal women, and it is rare in 
women below the age of 40 years. Thus, it 
is classically described as a disease of old-
er women. The median age for women with 
ovarian cancer ranges from 60 to 65 years in 
most developed countries. As life expectancy 
has increased in most countries worldwide, 
and because the incidence rate of ovarian 
cancer increases with age, more and more 
postmenopausal women will have ovarian 
cancer (11).
Regarding the sociodemographic data of the 
study participants, the overall median age of 
the study participants was 59 years. All of the 
included participants were postmenopausal 
and so, age didn’t affect the RMI value as all 
patients got a score of 3. However, age is a 
component of the ADNEX model and with 
increasing age, the probability of malignan-
cy increase. Our study showed no significant 
difference between those who were older 
than 59 years and those who were 59 years or 
younger regarding histopathology results as 

no certain pathologic entity was significant-
ly higher in either group. Our results were 
consistent with Huwidi et al., who assessed 
the diagnostic value of RMI among patients 
with adnexal mass; there was no significant 
difference between different age groups re-
garding either benign or malignant patholo-
gy however, the study included different age 
groups and was not restricted to postmeno-
pausal women (12). Zhang et al., showed no 
significant age difference between those with 
benign pathology and those with borderline 
ovarian tumors in their retrospective study 
which tested the predictive ability of the 
RMI among the study patients (13). The per-
formance of ADNEX model for prediction of 
ovarian cancer was assessed and there was 
no significant age difference between differ-
ent pathology groups in the study conducted 
by Yang et al., however, the study conducted 
by Lam Huong et al., showed significantly 
higher median age among patients who were 
diagnosed with cancer which can be attribut-
ed to the much smaller number of patients 
with cancer (65 VS 396) (14,15). As for par-
ity, the median parity in our study was 3 and 
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there was no remarkable difference at any 
histopathologic group between patients who 
were para 3 or less and those who were more 
than para 3.
The level of education of the study partici-
pants was assessed in our study. More than 
75% of the study cohort reached university 
level. Alberg et al., evaluated the socioeco-
nomic status of African-American women 
and their relation to the risk of ovarian can-
cer, the study revealed an inverse relation-
ship between educational level and ovarian 
cancer risk after adjustment for ovarian can-
cer risk factors (16). Such relationship could 
be explained the cross sectional study which 
was conducted by Elshami et al., and showed 
higher level of awareness about risk fac-
tors and protective factors of ovarian cancer 
among those with post-secondary education 
(17).
Regarding past history of cancer among 
the study participants, only one patient in 
the study cohort had past history of cancer 
which was cancer breast and the histopa-
thology revealed that the ovarian mass was 
already a metastatic deposit. Studies with 
much larger sample size which targets the re-
lation between past history of gynecological 
or GIT cancer and present ovarian cancer as 
its primary outcome and the associated syn-
dromes as BRCA1 or 2 mutation and Lynch 
syndrome can be of value for better assess-
ment of the relationship between certain ma-
lignancy and ovarian cancer
Family history of ovarian or ovarian cancer 
is well known risk factor for development of 
OC. At our study, 16% of the study partici-
pants had family history of malignancy; only 
one case had past history of breast cancer but 
ultimately she had benign pathology and one 
case with borderline ovarian tumor had fam-
ily history of ovarian cancer. 
Studies that have thoroughly adjusted for the 
effects of factors like duration of oral contra-
ceptive use and number of full-term pregnan-
cies, have not noted a strong association be-

tween difficulty in conceiving and the risk of 
ovarian cancer among parous women. How-
ever, an increased risk among infertile wom-
en who remain childless despite long periods 
of unprotected intercourse has been reported 
in two large, pooled analyses. It remains to 
be understood whether such women are at 
risk due to the primary basis for their infer-
tility, some correlate of infertility such as ex-
posure to ovulation-inducing drugs, a shared 
genetic susceptibility to ovarian cancer and 
infertility, or some other reason (18). Previ-
ous studies have debated whether OI could 
increase the risk of invasive ovarian cancer 
(IOC) and borderline ovarian tumors (BOT). 
Although most studies have concluded that 
OI does not contribute to the risk of IOC and 
BOT, some scholars still proposed that OI 
may be associated with them (19). Infertil-
ity, its duration and the management which 
was adopted to deal with it was assessed in 
our study; 8 patients representing 16% of the 
study participants had history of infertility 
and out of those 8 patients, 3 received induc-
tion of ovulation for treatment of their fertili-
ty problems with only one patient developing 
ovarian cancer. Retrospective cohort studies 
with much larger sample size is more suit-
able for evaluating the relationship between 
infertility and ovarian cancer.
The RMI was evaluated in different histo-
pathologic subtypes and it was shown to be 
significantly higher among those with malig-
nant pathology stages □ - □ and in those with 
metastatic ovarian cancer. Our results were 
similar to those obtained by Lycke et al., 
who showed significantly higher mean RMI 
among patients with FIGO stage □, □ ovar-
ian cancer compared with those with benign 
or borderline ovarian tumors whether the pa-
tients were premenopausal or postmenopaus-
al (20). Similar results were also achieved by 
Dora et al., who showed significantly higher 
RMI among patients with malignant ovar-
ian masses (21). Only one patient among 
our study cohort was diagnosed with stage 
□ ovarian cancer and so a comparison with 
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benign cases regarding the RMI value needs 
further studies with more cases ultimately di-
agnosed with stage □ ovarian cancer.
The components of the ADNEX model 
were evaluated in the five histopathological 
categories; the three components which were 
significantly different between the were the 
CA-125 level, the presence of ascites, and the 
number of locules. The first 2 were associated 
with malignant cases while from 1-10 locules 
were predominant in the benign cases. Lam 
Huong et al., showed that ascites was more 
prevalent in the cancer group however, there 
was significant difference regarding all other 
components; this difference can be attribut-
ed to the fact that the study wasn’t limited to 
postmenopausal women. Moreover, the his-
topathological results were either benign or 
malignant i.e the analysis was not based on 
the five histopathological groups which can 
be predicted by the ADNEX model (15). The 
results obtained by Yang et al., showed sig-
nificant difference between benign and ma-
lignant cases regarding all ultrasound com-
ponents of the ADNEX model however, the 
authors included the patients with borderline 
ovarian tumors into the malignant category 
despite being completely different entity and 
this could affect the reliability of the findings 
(14). In daily practice, the two most preva-
lent histological subtypes are the benign and 
the stage □ - □ OC and so, for prospective 
assessment, comparison between these two 
subtypes in particular would be more reliable 
in identifying which ultrasound feature cor-
relate better with a given subtype. The oth-
er 3 histological subtypes are relatively rare 
and so, multicentric and retrospective studies 
would be more suitable for evaluation of the 
ultrasound features of these 3 subtypes.
The diagnostic performance of both RMI 
and ADNEX model for differentiating be-
nign from malignant ovarian tumors was as-
sessed; the ROC curve showed a bigger area 
under the curve (AUC) for the ADNEX mod-
el. Regarding the RMI, a cutoff of 115 was 
associated with 81.8% sensitivity, 60.7% 

specificity, positive likehood ratio of 2.06 
and negative likehood ratio of 0.299 while 
the ADNEX model at a cutoff level of 10 
was associated with 91.1% sensitivity, 65% 
specificity, 2.66 positive likehood ratio and 
0.257 negative likehood ratio. By using the 
ADNEX model, Yoeli-Bik et al., achieved a 
sensitivity of 91%, specificity of 86%, LR+ 
of 6.7, and LR- of 0.7 and these results were 
obtained at 10% cutoff; such higher specific-
ity could be attributed to the fact that 33% 
of the study cohort didn’t undergo surgical 
intervention and were included in the study 
if they had adequate clinical or imaging fol-
low-up which can point to a tendency to-
wards operating on cases with high probabil-
ity of malignancy which shall decrease the 
incidence of false positive results (22). An-
other muticenter cohort study by Van Calster 
et al., which included 4905 patients from 
36 oncology centers assessed the predictive 
ability of the ADNEX model and the RMI 
for detecting ovarian cancer; regarding the 
ADNEX model, the overall sensitivity was 
91% and the overall specificity was 85% and 
this was achieved with 10% risk threshold 
and 0.94 AUC. The higher AUC compared 
to our study can be attributed to the much 
larger sample size and the fact that 2151 pa-
tients (44%) of the study cohort were post-
menopausal women which would increase 
the probability of ovarian malignancy in the 
cohort. Regarding the RMI, at a cutoff of 
200, the overall sensitivity was 60% and the 
specificity was 95%, such lower sensitivity 
and higher specificity compared to our study 
is attributed to the lower cutoff value which 
was set (115 vs 200) (23). Another study by 
Pelayo et al., which assessed the predictive 
accuracy of the ADNEX model yielded 94% 
sensitivity and 82% specificity with 0.92 
AUC; the lower false positive cases com-
pared to our study can be attributed to the 
fact that 39% of the study participants suffer 
from digestive symptoms which should in-
crease the probability of malignancy in con-
trast to our study participants who were as-
ymptomatic besides the fact that 16 % of the 
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study participants underwent sonography by 
non-expert sonographers and 8 % came from 
the emergency room; such diversity could 
affect the reliability the interpretation of the 
ultrasound findings (24). Results obtained 
by Poonyakanok et al., showed 98% sensi-
tivity and 87% specificity when using 10% 
threshold of malignancy probability; the 
higher sensitivity and specificity compared 
to our study can be attributed to the fact that 
the authors excluded 13 patients from those 
who were recruited as they were ultimately 
diagnosed with uterine or abscess lesions 
which would indirectly raise the accuracy 
of the ultrasound which is integral part of 
the ADNEX model (25). Results were also 
similar to those obtained by Peng et al., who 
achieved with the same cutoff value a 94% 
sensitivity, 74% specificity, 3.06 LR+ and 
0.08 LR-; both studies were conducted at a 
tertiary oncology centers and the incidence 
of benign and malignant pathology were also 
similar (26). Yang et al., achieved 93% sensi-
tivity, 73% specificity, 3.39 LR+ and 0.1 LR- 
using 10% malignant probability; the authors 
excluded masses which didn’t originate from 
the ovary on the histopathology specimen; 
this exclusion will raise the predictive ability 
of the ultrasound and will decrease the false 
positive results (14).
The ADNEX model discriminates ovarian 
tumors into five subtypes; benign, borderline, 
malignant stage □, malignant stage □-□, and 
metastatic ovarian deposits. At our study, the 
model performed best at discriminating be-
tween benign and malignant ovarian tumors 
with AUC of 0.864 while the least perfor-
mance was observed with differentiating be-
tween benign and borderline and stage I OC 
with AUC of 0.722 and 0.724 respectively. 
Results achieved by Sayasneh et al., showed 
the highest performance when discriminat-
ing between benign and stage □- □ OC with 
AUC of 0.99; the higher AUC compared to 
our study in particular when the model dis-
criminated between benign and stage □ OC is 
attributed to the much higher sample size in 

the that multicenter study which led to higher 
percentage of patients with stage □ OC com-
pared to our study (8% vs 2%) and the fact 
that the percentage of cases diagnosed with 
stage □ - □ OC in our study was the double 
(22% vs 11%) had led to the lesser AUC in 
our study when ADNEX model was used to 
discriminate between benign and malignant 
cases (0.864 vs 0.99) (27). Meys et al., as-
sessed the performance of the ADNEX mod-
el for the five tumor subtypes and the highest 
AUC was obtained when the model was used 
to discriminate between benign and stage □ 
- □ OC (0.97) which is higher compared to 
our study (0.823) which could be related to 
the fact that the percentage of benign cases 
was lower in our study (56 % vs 64%) (28). 
These results are in agreement with the re-
sults obtained by Van Calster et al., which 
also showed in their multicentric study that 
the highest AUC obtained when benign le-
sions are compared against stage □ - □ OC; 
the comparison of power of discrimination 
between benign and all other four histolog-
ical subtypes showed excellent performance 
by ADNEX model with all AUCs higher than 
0.9; the high percentage of benign lesions 
among the studied cohort (67%) in compari-
son with other histological subtypes can con-
tribute to this performance (29).
The ADNEX model can change the future 
management of ovarian cancer by prediction 
of the staging of ovarian cancer which is par-
ticularly important as it largely improves the 
prognosis when the cancer is detected at stage 
□. It has better sensitivity and specificity for 
differentiating between benign and malignant 
tumors when compared with RMI; however, 
it needs more experience in the ultrasound 
evaluation of adnexal masses so it can be im-
plemented in screening programs on a large 
scale. Moreover, the discrimination between 
the five histopathologic subtypes is of a great 
value as it can lead to proper triaging of the 
patients; when the model predicts that the 
mass is benign, the patient can be managed 
by in a general gynecology hospital while if 
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it predicts a malignant nature of the mass, the 
patient must be referred to a gynecological 
oncology for multidisciplinary team (MDT) 
consultation as this will largely influence 
the management and prognosis. Such MDT 
consultation will guide the management to 
achieve the best possible results; when the 
model predicts borderline or stage □ OC, the 
patient should have optimum surgical stag-
ing by an experienced gyne-oncologist while 
patients with high probability of stage □ - □ 
can have further imaging as Computed To-
mography (CT) scan abdomen and pelvis for 
better detection of advanced disease and then 
receive neoadjuvant chemotherapy first fol-
lowed by interval debulking. Finally, if the 
model predicts that the mass is metastatic, 
other investigations can be ordered to find 
out the primary origin such as mammogram, 
upper and lower GIT endoscopy or even Pos-
itron Emission Tomography (PET)-Scan and 
the patient can avoid surgery and its potential 
complications.
The major drawback of the ADNEX model 
is the fact that it needs significant experience 
in the field of ultrasound so as to be fruitful 
and of value. Training programs must be ad-
opted in order to upgrade the skills needed 
for precise evaluation of adnexal masses by 
ultrasound which is extremely important be-
fore using the ADNEX model for screening 
purposes.
Our study was not without limitations; data 
were collected from single tertiary center and 
this can negatively impact the representation 
of different regions of the country in this 
study. Further studies from different centers 
are needed so as to produce a larger sample 
size which will be a better representative of 
the predictive ability of the ADNEX model 
particularly for rare findings such as border-
line and stage □ OC

Conclusion
ADNEX model is more sensitive than RMI 

for differentiating between benign and ma-
lignant tumors and it can be used as screen-
ing test. However, the application of AD-
NEX model needs significant experience in 
ultrasound evaluation of adnexal masses be-
fore it can be an integral part in the screening 
pathway of ovarian malignancy in postmeno-
pausal patients with adnexal masses.
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Abstract
Background: Copeptin is a stable by-product of the syn-
thesis of arginine-vasopressin (AVP); it can be accurately 
and quantitatively measured in plasma and mimics the re-
lease of AVP.    
Aim of work: to assess the importance of maternal serum 
copeptin levels in diagnosis of threatened preterm labor 
and prediction of preterm birth.  
Subjects & methods: This study was carried out as a pro-
spective case control on 88 pregnant women at Obstet-
rics and Gynecology Department, Faculty of Medicine, 
Menoufia University. They were divided into two groups: 
Group I (Case group n=58): including 58 pregnant la-
dies who admitted for threatened preterm labor.  Group 
II (Control group n=30): including 30 healthy pregnant 
ladies of matched age, parity, and gestational age.   
Results: Serum copeptin was significantly higher in cas-
es with preterm labor than term controls (641.29±167.87 
pg/ml vs 192.67±71.16 pg/ml) respectively. Regard-
ing the outcome serum copeptin was significantly high-
er in cases with preterm birth than cases with term birth 
(751.57±169.923 pg/ml vs 642±163pg/dl) respectively. 
The serum copeptin cutoff value is ≥ 380 pg/ml, the area 
under the curve is equal to 1.00, according to our ROC 
data. The sensitivity, specificity, positive predictive and 
negative predictive values of serum copeptin were 98.3%, 
100%, 100% and 96.8% respectively.  
Conclusion: Maternal serum copeptin levels can serve as 
a valuable diagnostic and predictive marker in cases of 
threatened preterm labor and preterm birth.
Keywords: Serum Copeptin, Diagnostic and Prognostic 
Marker, Threatened Preterm Labor. 

Introduction
Globally, preterm birth is the leading cause of perinatal 
mortality and morbidity. There is some chance of treating 
and preventing premature birth. To prevent needless ex-
penses and adverse effects, a precise diagnosis and efficient 
treatment are crucial. Ensuring effective therapy may also 
help to lower perinatal morbidity or mortality (1).
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Merely 10% of the women diagnosed with 
premature labor give birth before their due 
date. Interventions aimed at improving neo-
natal outcomes are less successful when 
preterm delivery is identified in later stages 
of pregnancy and when it is difficult to dis-
tinguish between true and false labor. Predic-
tive biomarkers that are precise and timely 
are therefore required (2).
Preterm labor is predicted using cervical 
length measurement. Only a small fraction 
of patients who are predisposed to premature 
labor may be distinguished using this meth-
od. Depending on the sample population's 
risk of preterm labor, cervical length mea-
surement can predict preterm delivery with a 
sensitivity of 35–70% (3).
Copeptin is a dependable measure of argi-
nine vasopressin (AVP) and an endogenous 
stress marker. Copeptin is actually a useful 
biomarker that is raised in a variety of stress-
ful situations and is utilized to help distin-
guish between various cases of acute myo-
cardial infarction (4).
During pregnancy, copeptin levels rise; in 
preeclamptic pregnancies, this rise is more 
pronounced than in normal pregnancies. Co-
peptin levels during the first trimester may 
also be a predictor of gestational diabetes 
and preeclampsia in the future (5; 6).
The purpose of this study was to assess the 
predictive value of maternal serum copeptin 
levels for preterm birth and the identification 
of impending preterm labor. 

Patients and Methods

A case control study conducted on 88 preg-
nant women at obstetrics and gynecology 
department, Faculty of medicine, Menoufia 
University during the period from November 
2022 to April 2023.
Sample size estimation:
Sample size was calculated using PASS 11.0 
and according to the power analysis results, 
with a 95% confidence interval and 80% test 

power, a one-way analysis of variance anal-
ysis should include a minimum of 88 preg-
nant women (58 of whom have threatening 
preterm labor and 30 of whom are healthy).
Ethical consideration:
After clarifying the purpose of the study, 
all of the women who were part of it gave 
their written informed consent. The Menou-
fia Faculty of Medicine's Ethical Scientif-
ic Committee approved the study protocol 
(IRB: 11-2022OBSG20).
Eligibility criteria:
 Study included all pregnant in the second 
and third trimester at 24-34 weeks of gesta-
tion. Pregnant women having any of these 
issues were not include from our study: 
1. Hypertension and diabetes either preges-

tational or gestational, Premature rupture 
of membranes, cardiac disease, kidney 
illness, and multiple pregnancies.

2. Those for whom continuing the pregnan-
cy to term posed a serious risk to the fetus 
or mother.

3. Mothers suffering serious illnesses like 
sepsis, infections, and myocardial infarc-
tion.

Patients grouping:
Study included 88 pregnant women classi-
fied into:   
• Group I (Case group): consisted of 58 

pregnant ladies who were admitted for 
threatened preterm labor. We depended 
on painful uterine contractions and the 
existence of changes in the cervix for the 
diagnosis of preterm labor. Group I was 
further subdivided into: Preterm birth 
including cases who gave birth prema-
turely before 37 weeks gestation & Term 
birth including cases who delivered at or 
after 37 weeks gestation.

• Group II (Control group): consisted of 
30 healthy pregnant ladies matching cas-
es in age, parity and gestational age.
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Study progress and evaluation:
All pregnant women included in the study had 
a full history taken including personal histo-
ry, past history, present history and obstetric 
history with emphasis on age, special habits 
of medical importance, medical illness, gra-
vidity, parity, miscarriage and last menstrual 
period. This was along with detailed clinical 
examination including general examination 
e.g. vital signs and BMI and abdominal & 
local examination e.g. fundal height, fundal 
grip, lateral or umbilical grip, 1st &2nd pel-
vic grip, auscultation of fetal heart sound, 
assessment of the membrane, determining 
of the presenting part, sterile speculum ex-
amination and fetal biometric measurements. 
Obstetric ultrasound was done for all includ-
ed pregnant women to asses cervical length, 
cervical dilatation, status of membranes, fetal 
biometric measures, CTG and doppler study. 
Also, they were subjected to routine labo-
ratory investigations where cases were sub-
jected to CBC, CRP, Urea, Creatinine, AST, 
ALT, coagulation profile and blood grouping 
while controls were subjected to CBC and 
blood grouping.
Blood samples for the specific marker:
The laboratory work was done at Menou-
fia University's Faculty of Medicine, at the 
Clinical Pathology Department. We used me-
ticulous aseptic precautions and obtained 5 
mL peripheral blood samples in sterile tubes 
from each of the study's participating wom-
en. The Human Copeptin ELISA Kit (Shang-
hai Sunred Biological Technology Co., Ltd., 

Shanghai, China) was used to measure the 
level of copeptin in the serum.

Statistical analysis

Data was gathered throughout history, clin-
ical examination and laboratory investiga-
tions, and SPSS (statistical program for so-
cial science) version 25 (Armonk, NY: IBM 
Corp.) was used to code, input, and analyze 
outcome measures. Using the Shapiro-Wilk 
and Kolmogorov-Smirnov tests, the data was 
examined for normality. Two types of statis-
tics were done:
Descriptive statistics: Depending on the 
type of data, mean ± SD was used to describe 
quantitative data while numbers and percent-
ages were used to represent qualitative data.
Analytic statistics: When comparing two 
groups with quantitative variables that had 
a normal distribution, the student t-test was 
employed (for parametric data). When com-
paring two groups with quantitative vari-
ables that don’t have normal distribution, 
Mann-Whitney U Test was employed (for 
non-parametric data). To examine the rela-
tionship and comparison between two qual-
itative variables, the chi-square test (χ2) 
was employed. Spearman's Correlation 
was used for studying correlation. Receiver 
operating characteristic (ROC) curves were 
created to evaluate the parameters' clinical 
performance. For two-tailed tests, a P-value 
of less than 0.05 was considered significant 
statistically, while less than 0.001 indicated a 
very significant outcome.                                          

Results
Table (1): Comparison between study group and control group regarding cervical length 
and dilatation:

Cases group
 (n=58)

Control group 
(n=30) t P-value

Cervical length(mm)
(Min. – Max.)
Mean ± SD.

11.00  -  50.00
32.47  ±  8.19

30.00  -  52.00
42.77  ±  5.88

9.757 0.001**
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Cervical dilatation(cm)
(Min. – Max.)
Mean ± SD.

1.00  -  6.00
2.26  ±  1.26

0.00  -  0.00
0.00  ±  0.00

-6.682 0.001**

t: Independent Samples t Test     
p: p value for comparing between the studied groups
**: Highly significant, *: significant 
This table shows us that the cervical length mean in cases group was 32.47±9.04 mm and 
ranged from 11 to 50 mm, and in controls it was 42.77±5.88 mm ranging from 30 to 52 mm 
which was significantly higher in controls than cases. In the other hand, cervical dilatation 
mean in cases was 2.26±1.26 cm, and the range was from 1 to 6 cm, and in controls it was 
zero, cervical dilatation was significantly higher in cases than controls. 
Table (2): Comparison between study group and control group regarding Serum Co-
peptin:

Cases group
 (n=58)

Control group 
(n=30) U P-value

Serum Copeptin(pg/ml)
(Min. – Max.)
Mean ± SD. 350.00  -  950.00

641.29  ±  167.87
110.00  -  350.00
192.67  ±  71.16

0.500 0.001**

U: Mann-Whitney U test, p: p value for comparing between the studied groups
**: Highly significant, *: significant 
Serum Copeptin mean was 641.29±167.87 pg/ml, and the range was from 350 to 950 pg/ml 
in cases, and in controls it was 192.67±71.16 pg/ml ranging from 110 to 350 pg/ml, serum 
copeptin was significantly higher in cases than controls. 
Table (3): Comparison between study group outcome and control group outcome re-
garding Serum Copeptin:

Cases group (n=58)
Control group 

(n=30) F P-value
Term birth 

(n=51)
Preterm birth 

(n=7)

Serum Copeptin(pg/ml)
(Min. – Max.)
Mean ± SD. 350  -  950

642  ±  163
400  -  900
751  ±  170

110  -  350
192.67  ±  71.16 104 0.001**

Post hoc test P1=0.028*   P2<0.001**   P3<0.001**

P1: Term birth vs Preterm, P2: Term birth vs Control, P3: Preterm birth vs Control 
F: ANOVA test, p: p value for comparing between the studied groups **: Highly significant
Serum Copeptin mean was 642±163 pg/ml, and the range was from 350 to 950 pg/ml in cases 
with term birth, was 750±170 pg/ml, and the range was from 400 to 900 pg/ml in cases with 
preterm birth and in controls it was 192.67±71.16 pg/ml ranging from 110 to 350 pg/ml, se-
rum copeptin was significantly higher in cases with preterm birth than term birth and controls.
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Table (4): Correlation between serum copeptin and the other parameters
Serum Copeptin

r P
Demographic data

Age -0.384 0.000**
BMI -0.363 0.001*

Obstetric data
Gravidity -0.373 0.000**

Parity -0.397 0.000**
GA 0.058 0.592

Cervical Length -0.586 0.000**
Cervical dilatation 0.784 0.000**

Vital signs data
MBP 0.084 0.435
Pulse -0.148 0.168
RR 0.251 0.018*

Temp. -0.117 0.278
Laboratory data

HB -0.071 0.508
WBCs -0.333 0.002*
PLT -0.301 0.004*
Urea 0.610 0.000**

Creatinine 0.705 0.000**
ALT 0.711 0.000**
AST 0.806 0.000**
INR 0.501 0.000**
RBG 0.394 0.002*

r: Spearman’s correlation coefficient     p: p value for comparing between the studied groups
**: Highly significant, *: significant 
Serum copeptin was positively correlated with Cervical dilatation respiratory rate, Urea, Cre-
atinine, ALT, AST, INR, and RBG. Serum copeptin was negatively correlated with age, BMI, 
gravidity, parity, cervical Length, WBCs, and PLT. Serum copeptin was not correlated with 
GA, MBP, pulse, temperature, and hemoglobin.
Table (5): Receiver operating characteristic (ROC) Curve and diagnostic indices of Co-
peptin for prediction of TPL

AUC P-value

95% Confidence 
Interval Cut off

Value
Sensi-
tivity

Speci-
ficity PPV NPV

Lower 
Bound

Upper 
Bound

Copeptin 1.000 0.000** 0.999 1.000 ≥ 380 98.3% 100% 100% 96.8%
AUC: Area Under a Curve             p-value: Probability value
NPV: Negative predictive value   PPV: Positive predictive value 
*: Statistically significant at p ≤ 0.05        **: Statistically highly significant at p ≤ 0.001
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ROC curve was used to determine the best 
cut off value of serum copeptin in predicting 
the threatened preterm labor. Our ROC re-
sults revealed that the serum copeptin cutoff 
value is ≥ 380 pg/ml and the area under the 
curve is equal to 1.00 which indicates that 
it is an excellent predictor. The sensitivity, 
specificity, positive predictive and negative 
predictive values of serum copeptin were 
98.3%, 100%, 100% and 96.8% respectively. 

Discussion

Globally, preterm birth is the leading cause 
of perinatal mortality and morbidity. There is 
some chance of treating and preventing pre-
mature birth. To prevent needless expenses 
and adverse effects, a precise diagnosis and 
efficient treatment are crucial. Ensuring ef-
fective therapy may also help to lower peri-
natal morbidity or mortality (1).
Copeptin is a dependable measure of argi-
nine vasopressin (AVP) and an endogenous 
stress marker.
During pregnancy, copeptin levels rise; in 
preeclamptic pregnancies, this rise is more 
pronounced than in normal pregnancies. Co-
peptin levels during the first trimester may 
also be a predictor of gestational diabetes 
and preeclampsia in the future (5; 6).
The aim of this study was to evaluate the role 
of maternal serum copeptin levels in diagno-
sis of threatened preterm labor and predic-
tion of preterm birth.
This was a prospective case control study 
that was conducted on 88 pregnant women 
at Obstetrics and Gynecology Department, 
Faculty of Medicine, Menoufia University. 
All pregnant women included in this study 
were divided into two groups: Group I (Case 
group n=58): including pregnant ladies who 
were admitted for threatened preterm labor. 
We depended on painful uterine contractions 
and the existence of changes in the cervix 
for the diagnosis of preterm labor. Group II 
(Control group n=30): including 30 healthy 

pregnant ladies matching cases in age, parity 
and gestational age.
In our study, the cervical length mean in cas-
es group was 32.08±9.04 mm and ranged 
from 25 to 50 mm, and in controls it was 
42.77±5.88 mm ranging from 30 to 52 mm 
which was significantly higher in controls 
than in cases. On the other hand, cervical dil-
atation mean in cases was 2.26±1.26 cm, and 
the range was from 1 to 6 cm, and in controls 
it was zero, cervical dilatation was signifi-
cantly higher in cases than controls. 
In accordance, Tulmac et al. (1) reported that 
cervical dilatation and length showed a sig-
nificant difference between the groups, sug-
gesting that an appropriate risk assessment 
was done while constructing the groups. 
It was observed that women who had cervical 
dilatation had a higher risk of preterm deliv-
ery, and that preterm birth was independently 
correlated with short cervical length (7).
According to Ibrahim and Ahmed (8), full-
term delivery is usually related to a cervical 
length of greater than 2.3 centimeters. Fur-
thermore, Fuchs et al. (9) shown that in a 
group presenting with painful contractions (< 
32 weeks), a cervical length of < 15 mm was 
associated with a 5.5-fold greater risk (44%) 
of delivery within a week, whereas a cervi-
cal length of ≥ 15 mm was associated with 
a 2% risk. Transvaginal cervical length (CL) 
measurement is a good indicator of increased 
risk of spontaneous preterm birth, according 
to Hamzaoğlu et al. (10).
In our study, serum copeptin was significant-
ly higher in cases than controls.  serum Co-
peptin mean was 641.29±167.87pg/ml, and 
the range was from 350 to 950 pg/ml in cas-
es, and in controls it was 192.67±71.16 pg/
ml ranging from 110 to 350 pg/ml.
This is in harmony with Tulmac et al. (1) 
who reported that, The threatened preterm 
labor group had a higher level of serum Co-
peptin 7.76(0.39–35.62) ng/mL compared to 
6.23(1.64–36.88) ng/mL for control group.
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Our findings were consistent with Foda and 
Abdel (11) who showed that level of copeptin 
was greater in patients in labor compared to 
those who are not in labor.
The level of copeptin in serum during preg-
nancy has been a subject of extensive re-
search especially in the aspect of its relation 
to the complications of pregnancy (5). When 
it was initially examined in preeclamptic pa-
tients, it was discovered to be higher than in 
normotensive pregnant controls (12).
In our study, serum Copeptin mean was 
642±163pg/dl, and the range was from 350 
to 950 pg/dl in cases with term birth, was 
750±170pg/dl, and the range was from 400 
to 900 pg/dl in cases with preterm birth and 
in controls it was 192.67±71.16 pg/dl ranging 
from 110 to 350 pg/dl, serum copeptin was 
significantly higher in cases with preterm 
birth than term birth and controls. 
A study by Yeung et al. (13) concluded that 
higher copeptin levels were associated with 
increased risk of preterm birth not affected 
by preeclampsia; however, the association 
did not persist after adjustment for race. An-
other study by Tulmac et al. (1) assessed the 
serum copeptin levels by categorizing the pa-
tients according to the state of their preterm 
and term deliveries. There was no difference 
between the groups. This may be due to larg-
er sample size in that study.
In our study, serum copeptin was negatively 
correlated with age. This comes in agreement 
with Yeung et al. (13) who found that higher 
copeptin levels were significantly (P<0.05) 
related to younger maternal age. In contrary, 
Tuten et al (14) found that there was no cor-
relation between copeptin level and maternal 
age.
In our study, serum copeptin was negatively 
correlated with BMI, while it was positively 
correlated with respiratory rate, Urea, Cre-
atinine, ALT, AST, INR, and RBG. Howev-
er, serum copeptin was not correlated with 
MBP, pulse and temperature.

Ghorab et al. (15) observed that serum co-
peptin levels have a positive correlation with 
the body mass index (BMI), blood pressure, 
serum creatinine, uric acid, ALT and AST. 
Tuten et al (14) found that in women with 
preeclampsia, copeptin correlated positively 
with systolic and diastolic blood pressure, 
creatinine, AST, ALT. Also, Kehinde et al 
(16) showed that serum Copeptin level was 
positively correlated to serum transaminases.
ROC curve was used to determine the best 
cut off value of serum copeptin in predict-
ing the threatened preterm labor. Our ROC 
results revealed that the serum copeptin cut-
off value is ≥ 380 pg/ml and the area under 
the curve is equal to 1.00 which indicate that 
it is an excellent predictor. The sensitivity, 
specificity, positive predictive and negative 
predictive values of serum copeptin were 
98.3%, 100%, 100% and 96.8% respectively.
No previous studies have been done to deter-
mine the cutoff point of serum copeptin level 
in diagnosis of preterm labor or prediction of 
preterm birth. However, copeptin levels in 
the diagnosis and prognosis of preeclamp-
sia have been the subject of numerous other 
research, all of which found copeptin to be 
potentially helpful. (13; 17;18).
In a study by Niranjani (19), ROC analysis is 
used to evaluate the third trimester marker's 
sensitivity and specificity as well as the di-
agnostic performance of the serum Copeptin. 
Serum Copeptin levels between the Pre-ec-
lampsia group and the control group may be 
distinguished using the optimal cutoff value 
of 313.57 pg/ml, which results in 82.35% 
specificity and 96.30% sensitivity. 93.33% is 
the negative predictive value and 89.66% is 
the positive predictive value.
Another study by Ola Sayed Mohamed et 
al., (20) found that the cut off value of serum 
Copeptin in discriminating preeclampsia 
and control group was 280 pg/ml, with 80% 
specificity and 73.33% sensitivity.
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Despite these promising findings we have 
found of serum copeptin, it is essential to ac-
knowledge some limitations, including the 
relatively small sample size and single-cen-
ter design of the study. Further large-scale, 
multicenter research is needed to validate the 
utility of serum copeptin in a broader popula-
tion and to assess its potential clinical impli-
cations in the management of preterm labor. 

Conclusion

Maternal serum copeptin levels can serve as 
a valuable diagnostic and predictive mark-
er in cases of threatened preterm labor and 
preterm birth. More reliable results can be 
obtained with a larger number of patients.
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Abstract
Background: Antenatal diagnosis of PAS and a 
multidisciplinary team approach are necessary to reduce 
maternal and fetal intrapartum complications. 
Objectives: To establish a scoring system for the 
prediction of the severity of placenta accrete spectrum 
(PAS) in women with placenta previa.
Methods: This is prospective observational study was 
conducted on 35 pregnant females  with sonographic 
confirmation of placenta previa, All patients were 
subjected to complete detailed personal and medical 
history, complete gynecologic and obstetric history, 
general examination including vital signs systems 
review including examination of different systems, 
laboratory investigations including preoperative routine 
investigations (CBC, liver function tests, kidney function 
tests, coagulation profile, virology, detailed ultrasound 
examination for placental lacunae, bladder uterus interface 
vascularity, bladder line, uterine muscle thickness, loss 
of demarcation between uterus and placenta and cervical 
length as parameters of PAS scoring system. 
Results: The mean age of  study group was 31.14±5.80 
years with mean body weight was 85.57 ±7.96 Kg, 11  
females experienced antenatal vaginal bleeding.  The 
mean PAS score in females without PAS , Accreta, Increta, 
Percreta was 4.00 1±.4, 8.60 ±1.72,12.50 ±1.29, 13.50 
±0.71 which was significantly higher in females with PAS  
p value < 0.001.  The scoring system of PAS has (AUC 
=0.986, SE= 0.015) with p value<0.001 with cutoff point 
5.5, sensitivity of 100%, specificity of 86%.
Conclusion: Scoring System for severity prediction of 
PAS is simple and feasible  modality to ascertain the 
presence of PAS in women with placenta previa. 
Keywords: PAS, Placenta Previa, Prenatal Diagnosis, 
scoring system, 
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Introduction
Placenta accreta spectrum (PAS) appears 
when the chorionic villi invade into the 
muscle layer of the uterus [1]. Depending 
on how deeply the placental villi invade into 
the uterine muscle, known as the basalis of 
the decidua of the myometrium, there are 
PAS 2 types: placenta accreta and placenta 
increta.[2]. Percreta placenta appears when 
villi penetrate the myometrium and spread 
beyond the serosa [2].
The most important factor that increases 
the placenta previa (PP) prospect is the 
location of placenta low in the uterus and 
blocks the internal cervical opening [3]. 
The frequency of cesarean sections (CS) 
is increasing in parallel with the incidence 
of postoperative scar tissue (PAS). This is 
because trophoblastic villi can penetrate the 
uterine scar, which is a weaker region of the 
myometrium [4].
In pregnancy, PAS in high-risk patients’ early 
detection is crucial for planning the correct 
management at delivery. This is because 
the placenta may adhere to the myometrium 
without detaching, leading to severe bleeding 
that can be life-threatening [5]; Patients with 
PAS might need preventive uterine artery 
embolization and blood transfusions [6].
In addition to clinical risk factors (CRF), 
imaging performances a critical role in the 
early detection of placental accreta spectrum 
(PAS). Ultrasound (US) serves as the primary 
imaging technique for this purpose. Both 
grayscale and color Doppler ultrasound have 
proven increasingly valuable in identifying 
abnormal placental invasion. In the trimesters 
of second and third, PAS key ultrasonographic 
indicators include the following: placental 
lacunae, thinning of the myometrium, the 
bladder wall interruption, increased the 
placental bed vascularity, and the clear zone 
loss. PAS presence can be reliably suspected 
by these signs when assessed properly [4,7]. 
This study aimed to create a scoring system 
to assess placenta accreta spectrum (PAS) 
severity in women who have placenta previa.

Methods
This is a prospective observational study 
was conducted at department of obstetrics 
and Gynecology of Menoufia University 
hospitals from October 2023 to April 2024 
conducted on 35 pregnant females with 
sonographic confirmation of placenta previa 
diagnosis.
Ethical consideration: The study protocol 
received approval from the ethical committee 
at the Faculty of Medicine, Menoufia 
University. Written informed consent was 
obtained from all participants prior to the 
start of the trial. Every participant knew what 
was going to happen and may withdraw from 
the research at any time without explanation.
Participants had to be between the ages of 19 
and 44 and have a confirmation of sonography 
of placenta previa after 28 gestational weeks 
to be eligible for the study. Women who 
were excluded had to have undergone an 
emergency referral for severe vaginal bleeding 
and needed surgery without a previous 
routine ultrasonographic examination at 
our hospital. Methods: All patients were 
evaluated in great detail, with a full medical 
history, physical exam, abdominal exam, 
and vaginal exam. Laboratory investigations 
included a complete blood count, Rh typing, 
a coagulation profile (prothrombin time, 
partial thromboplastin time, and INR), liver 
function tests, serum creatinine levels, and 
liver function tests. An ultrasound scan was 
also performed.
Estimated score scale for PAS:
Here are some of the ultrasonographic 
parameters that were examined: placental 
lacunae, vascularity at the interface of 
uterus-bladder, the anterior wall myometrial 
thickness, the hypoechoic retroplacental 
zone, the line of bladder, length of cervix, 
and previous cesarean sections history.
These seven characteristics formed the basis 
of a score system for evaluating the spectrum 
of placenta accreta (PAS).
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Placental lacunas were classified based on  
the study of Finberg [8]  as follows: level 
one, no lacunae detected; level two, one and 
three lacunae, typically round and small, less 
than two cm in size; level three, four and six 
lacunae, usually irregular, ranging from 2 to 
4 cm; and level 4, extensive irregular lacunae 
covering significant portions of the placenta 
or the entire placenta, four cm or larger. The 
main of uterine wall at the site of attachment 
of placental was categorized as: level one, 
posterior; level two, lateral; and level three, 
anterior.
The interface of uterus–bladder vascularity 
was graded according to the study of  Luo 
et al. [9] showed that levels 1–3 are to be 
considered: low flow, moderate flow, and 
fewer than ten vessels (often less than 1 mm 
in diameter). Level 2 is higher flow, with 
more than ten small vessels and/or numerous 
visible main vessels. Level 3 is the interface 
completely filled with vessels or bridging 
vessels.
According to the evaluation of the hypoechoic 
retroplacental zone, the myometrial thickness 
was classified into three levels: level 1, 
myometrium ≥1 mm with a clear zone; level 
2, myometrium ≥1 mm with an ambiguous or 
lost zone; and level 3, myometrium <1 mm 
with a lost zone.
 A complete and clear bladder line is indicated 
by a level 1, an unclear or irregular line by a 
level 2, and a lost line by a level 3. 
There were three levels of cervical length 
classifications: level 1, greater than 3 cm; 
level 2, between 1 and 3 cm; and level 3, less 
than 1 cm.
The measurements of the myometrial 
thickness were taken in the sagittal plane at 
the lower anterior region, close to the internal 
cervix. In order to evaluate vascularity and 
myometrial thickness, a trained sonographer 
used transvaginal ultrasound, color Doppler, 
transabdominal ultrasound, and grayscale 
imaging.

Clinical procedures: Our research shows 
that the surgical team was informed of 
the anticipated PAS scores. Obstetricians 
with expertise in PAS performed cesarean 
sections on patients whose scores were 4 or 
higher. Patients whose scores were 3 or lower 
were considered to have an extremely low 
likelihood of PAS, on the other hand. Skilled 
surgeons or, in the case of hysterectomy, 
histological examination verified the PAS 
level. The patient was deemed to not have PAS 
if the placenta was delivered spontaneously.

Study outcome
Primary Outcome: Develop a scoring system 
to assess spectrum of placenta accreta (PAS 
severity) in women having placenta previa.
Secondary outcome: Estimate the incidence 
of neonatal and maternal outcomes based 
on the different levels of placenta accreta 
spectrum (PAS).
Statistical analysis 
Statistical Package for the Social Sciences 
(SPSS) version 26 was utilized on an IBM 
compatible computer for data tabulation and 
analysis.
Normally distributed quantitative data was 
denoted by mean (x̅) and standard deviation 
(SD), whereas qualitative data was denoted 
by number and percentage (No & %), and 
non-normally distributed quantitative data 
was depicted by median, interquartile range 
(IQR), and range.
The following test types are used in analytical 
statistics: chi-square test (χ2), one way 
ANOVA test (F), and the Kruskal Wallis test.
The receiver operator characteristic (ROC) 
curves were built with highest sensitivity and 
specificity cutoffs to assess the biomarker 
effectiveness. The test's accuracy is measured 
by the area under the ROC curve, or AUROC. 
A test's area of 0.5 is not meaningful, whereas 
a test's area of 1 is desired. For statistical 
significance, we set the cutoff at p-values 
less than 0.05.
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Results
Demographic data and clinical characteristics 
were as follows: the study group had 31.14 
years mean age, a mean body weight of 85.57 
kg, and an average height of 165.06 cm. The 
children median number was 3, varying from 
2 to 3. The mean age of gestation at recruitment 
was 33.74 weeks, and 11 pregnant women 
experienced antenatal vaginal bleeding. The 
details are illustrated in Table 1.
The frequency and distribution of the 
Placenta Accreta Spectrum (PAS) parameters, 
including grading scores related to placental 
lacunae, attachment of placental to the wall 
of utreus, factors such as the amount of prior 
cesarean sections, cervical length, myometrial 
thickness, and vascularity at the uterine-
bladder contact, are shown in Table 2.
Table 3 showed the scoring system according 
to PAS, as a statistically substantial difference 
was found among without PAS females and 
with PAS females as regard placental lacunae 
grades as most of with PAS females had 
grade 3and 4 , also a statistically substantial 
difference was found among without PAS 
females and with PAS females as regard 
main uterine wall placental attachment, 
as most of with PAS females had level 3 
placental attachment, also females with 
PAS significantly had more vascularity in 
the uterine bladder interface.  Most females 
with PAS significantly had bladder line at 
level 2 and 3, Also, most females without 
PAS significantly had cervical length at level 
1. Also females with PAS had significantly 
lower myometrial thickness and more times 
of CS,
Also as regard PAS score the mean score 
un females without PAS , Accreta, Increta, 
Percreta was 4.00 1±.4, 8.60 ±1.72,12.50 
±1.29, 13.50 ±0.71 which was significantly 
higher in females with PAS and was higher 
in patients having Percreta than Increta than 
Accreta p value < 0.001.
The outcome of maternal and fetal rendering 
to PAS are illustrated in table 4, no substantial 

difference was found among females without 
PAS,  with accreta, with increta or placenta 
percreta females as regard uterine artery 
ligation, bladder injury, ICU admission, 
conservative CS, CS hysterectomy  fetal 
outcome and the time of operation p 
value>0.05, While a statistically substantial 
difference was found as regard the need of 
hemostatic sutures and blood transfusion as 
females with PAS needed uterine hemostatic 
sutures and blood transfusion than without 
PAS p value 0.002 and 0.001 respectively. 
Also a statistically substantial difference was 
found regarding the type of CS as 85.7% 
females without PAS, 26.7% with accreta 
, had emergent CS. While one  case with 
placenta percreta and no cases with placenta 
increta had emergent CS.
Diagnostic accuracy of scoring system in 
prediction of PAS is illustrated in table 5, the 
scoring system of PAS has (AUC =0.986, 
SE= 0.015) with p value<0.001 with cutoff 
point 5.5, sensitivity of 100%, specificity 
of 86%, accuracy of 94%, PPV of 91% and 
NPV of 100%. 

Discussion

This was a prospective observational study 
included 35 pregnant women with placenta 
previa, aimed at developing a systemic score 
to predict the Placenta Accreta Spectrum 
likelihood.
Spectrum of Placenta Accreta (PAS) 
disorders involve several abnormal 
attachment types or trophoblastic cells 
invasion into the myometrium. Damage to 
the endometrial-myometrial interface is what 
causes this disorder to interfere with proper 
placentation. The outcome is an excessively 
deep penetration of the placental villi and an 
overabundance of trophoblastic infiltration 
due to insufficient decidualization at the 
uterine scar site [6].
Our study showed that our study group 
mean age was 31.14±5.80 years with mean 
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body weight was 85.57 ±7.96 Kg, the mean 
height was 165.06 ±6.25 cm, with median 
parity of 3 (2-3) offsprings, the age of 
gestation mean at recruitment was 33.74 
±2.56 weeks, there were 11 pregnant females 
experienced antenatal vaginal bleeding, Of 
the participants, 32 women had experienced 
at least 1 previous cesarean section.Which 
is in agreement with Shih et al.[10] his 170 
women were included in the research, and 
their average age when they were diagnosed 
was 32.1 ± 4.7 years. One hundred twenty-two 
of them had undergone a caesarean section in 
the past, and forty-six had a history of uterine 
procedures like myomectomy or curettage. 
Twenty-one of the pregnant women in this 
study reported bleeding before the baby was 
born. At the time of sonographic diagnosis of 
placenta accreta, the mean age of gestation 
was 30.7 ± 2.2 weeks; at birth, it had increased 
to 34.3 ± 1.7 weeks. Also, Tovbin et al.[11] 
noticed that the average age of the mother at 
the ultrasound was 33.8 ± 4.5 years, and the 
mean age of gestation at diagnosis was 33.9 
weeks of pregnancy. On average, there were 
4.0 ± 1.6 gestations per mother, and 2.0 ± 
1.2 live births per mother. There was a mean 
of gestational age of 37.7 ± 1.7 weeks at the 
delivery time. Zhang et al.[12]  conducted a 
study that involve 532 women, whose ages 
ranged from twenty to fifty years and whose 
age  of gestion at delivery ranged from 28 
to 40.5 weeks. The aim was to validate a 
prenatal PAS score for diagnosing Placenta 
Accreta Spectrum (PAS). According to PAS 
classification there were 14(40%) pregnant 
females without PAS, 15 (42.9%) females 
with placenta accreta, 4 (11.4%) with placenta 
increta and 2(5.7%) with percreta. Among 
them there were  26 females had conservative 
CS while 9 had CS hysterectomy,16 females 
with PAS had uterine hemostatic sutures, 
Also the mean operative time was 35.71 
±1.56 minutes, also according to Neonatal 
APGAR score there were 23 neonates with 
good APGAR score, and 12 neonates were 
admitted to NICU. The study of Shih et al., 
[10] found that 39 patients were detected 

with Spectrum of Placenta Accreta (PAS) 
depend on criteria of antenatal sonographic. 
To prevent severe postpartum hemorrhage, 
cesarean hysterectomy was performed on 37 
of these women. Final pathological analysis 
identified 6 cases (3%) of placenta accreta, 
24 cases (24.6%) of placenta increta, and 
9 cases (5.3%) of placenta percreta. Of the 
170 patients, 131 (77%) were ultimately 
diagnosed with placenta previa without 
accrete. Saxena et al. [13] reported that 
14.29% of cases with grade 1 PAS showed no 
invasion, while 85.71% exhibited invasion, 
including 9.52% with placenta percreta, 
19.05% with placenta increta, and 57.14% 
with placenta accreta. Additionally, Luo 
et al. reported that 60 women (40%) were 
diagnosed with Placenta Accreta Spectrum 
(PAS). Within this group, placenta accreta 
was identified in 79 cases (20%), increta 
in 53 cases (13%), and percreta in 28 cases 
(7%). Also Saxena et al.[13] noticed that 
cesarean hysterectomy was performed on all 
women with PAS grades 1–3 (42%) due to 
placenta non-separation and the postpartum 
hemorrhage risk. In contrast, none of the 
women with PAS grade 0 (58%) required 
a hysterectomy; they underwent a cesarean 
section instead.
Regarding the PAS score, the average scores 
were 4.00 ± 1.4 for women without PAS, 8.60 
± 1.72 for those with accreta, 12.50 ± 1.29 for 
those with increta, and 13.50 ± 0.71 for those 
with percreta. Scores were significantly higher 
in women with PAS, with the highest scores 
observed in those with percreta, followed by 
increta and accreta, with a p-value of < 0.001. 
Moreover, all sonographic criteria used to 
determine the PAS score were significantly 
linked to the diagnosis of PAS, which aligns 
with the findings of Tovbin et al.[11] who 
observed a statistically substantial difference 
in the MAP prevalence across different 
probability groups based on the scoring 
system. The prevalence rates were 0.9% in 
the group of low probability, 29.4% in the 
group of moderate probability, and 84.2% 
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in the high probability group, with a p-value 
of < 0.0001. They also found that all criteria 
of sonography used in the scoring system 
were substantially related with MAP, with 
a p-value of < 0.0001.Which is also agreed 
with Ağaoğlu & Çağlar.[14] found that the 
mean PAS scores were 2.8 ± 1.4 for women 
without PAS, 3.6 ± 1.9 for those with accreta, 
5.1 ± 2.4 for those with increta, and 9.8 ± 
1.6 for those with percreta, with a p-value 
of 0.001. The score of PAS was significantly 
superior in the group of percreta related to 
the other groups (p = 0.000). However, there 
were no significant differences in scores of 
PAS among the no PAS, accreta, and groups 
of increta (p > 0.05).
Saxena et al.[13]  observed that a substantial 
correlation was found among the prior 
cesarean sections number and the score of 
PAS (p = 0.004). The majority of women 
(52%) exhibited lacunae as an ultrasound 
finding, followed by loss of the clear zone 
(42%), bladder wall interruption (34%), 
uterovesical hypervascularity (16%), and 
increased vascularity in the inferior part of 
the placenta (8%).Additionally, a significant 
association was reported among the PAS 
score and the degree of placental invasion (p 
< 0.0001).Which is also agreed by Zhang et 
al.[12]and Del Negro et al.[14].
Gao et al.[15] found that a substantial 
correlation was discovered among 
sonographic criteria of PAS diagnosis 
and previous times of cesarean section 
with patients with PAS and its severity p 
value<0.05. Also, Zhang et al.[12] reported 
that a substantial correlation among PAS and 
factors such as placental location, placental 
thickness, the presence or absence of the 
retroplacental space, the thickness of the 
retroplacental myometrium, the presence of 
placenta lacunae, retroplacental myometrial 
blood flow, and a history of cesarean 
sections. However, there were no significant 
associations with the presence or absence 
of a cervical sinus, cervical morphology, or 
bladder line interruption.

The scoring system of PAS showed a high 
diagnostic performance with an AUC of 
0.986 (SE = 0.015) and a p-value < 0.001 at 
a cutoff point of 5.5. It demonstrated 100% 
sensitivity, 86% specificity, 94% accuracy, 
91% positive predictive value (PPV), and 
100% negative predictive value (NPV). 
Shih et al. (2009) determined that 3D power 
Doppler, with a sensitivity of 97% and 
specificity of 92%, was the only criteria 
that provided the best accurate diagnosis 
of placenta accreta, as determined by ROC 
analysis. Although they had almost perfect 
specificities, the criteria "disrupted bladder 
mucosa" (18%) and "exophytic placenta 
invading the bladder" (10%) had low 
sensitivity for detecting placenta accreta, 
while the criteria "loss of retroplacental 
echolucent zone" and "abnormal lacunae" 
were less effective. 
Which is consistent with Tobvin et al.[11] 
reported that for diagnosing MAP, a high 
probability score had 69.6 % overall 
sensitivity, 98.7% specificity , 84.2% positive 
predictive value, and 97.1%. negative 
predictive value When both high and 
moderate probability scores were considered, 
the sensitivity increased to 91.3% and the 
specificity was 93.6%, with an AUC of 0.94 
(95% CI, 0.86–1.00).
 Also consistent with Saxena et al.[13] 
reported that, using histopathology as the 
gold standard, the PAS score achieved 
100% overall sensitivity, 90.62% specificity, 
85.71%positive predictive value (PPV), 
100% negative predictive value (NPV), and 
diagnostic accuracy of 94%.
Gao et al.[15] reported that the scoring 
system for diagnosing PAS had a sensitivity 
of 82.6%, specificity of 81.8%, positive 
predictive value of 82.6%, and negative 
predictive value of 81.8%. Clinical diagnosis 
indicated that 23 of the 45 patients in the 
scoring set had PAS, while 22 did not. The 
37 cases where the diagnosis was in line with 
the "gold standard" resulted in a concordance 
rate of 82.2% (37/45).

Doaa Maher Abd Elrouf
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Zhang et al.[12] found that using the final 
ultrasound scoring system, a total score of 
less than 3 points indicated no PAS. Placenta 
accreta was diagnosed with a score of 3 or 
higher, showing 84% sensitivity and 53% 
specificity. A score of 5 or higher identified 
PAS, with 69% sensitivity and 92% 
specificity. Placenta increta was diagnosed 
with a score of 7 or higher, yielding 58% 
sensitivity and 91% specificity. Finally, 
placenta percreta was identified with a score 
of 10 or more, with 74% sensitivity and 83% 
specificity.
In contrast to Yang et al.[16] discovered that 
the PAS scoring system had a sensitivity 
of 98.1%, specificity of 31.4%, and overall 
accuracy of 74.3% for detecting placenta 
percreta at a cutoff of 6 points. The prenatal 
ultrasound staging system and the placenta 
accreta scoring system both offered precise 
predictions for placenta percreta. When 
compared to clinical classification, their 
areas under the curve were 0.872 (95% CI: 
0.793-0.951) and 0.864 (95% CI: 0.779-
0.949), respectively, and the p-value was 0. 
0001.
Luo et al.[9] found that using the threshold 
scores of <2.25, 2.25-6.20, 6.20-8.95, and 
≥8.95 for diagnosing no PAS, accreta, increta, 
and percreta, respectively, the scoring system 
established a high positive predictive value 
(PPV) of 95.44% for no PAS and 81.81% for 
percreta. It also showed moderate PPVs of 
80.26% for accreta and 75.47% for increta.
Del Negro et al.[14] found that when the 
PAS score was below 5.5, all patients were 
correctly classified as non-PAS (group 0). 
Conversely, patients with scores above 
15.5 were accurately diagnosed with 
placenta percreta. However, a score of 13 
showed an overlap between PAS and non-
PAS cases. The analysis demonstrated 
strong performance metrics, with a 100% 
sensitivity, 89% specificity, 92% accuracy, 
and 0.94 AUC. To corroborate these findings 
and further verify the PAS score for prenatal 
prediction of morbidly adherent placenta, 

multicenter studies are needed, as this study 
had significant limitations, such as a limited 
sample size and being done at a single site.

Conclusion

The scoring system for predicting the 
severity of Placenta Accreta Spectrum (PAS) 
is a straightforward and practical method for 
determining the presence of PAS in women 
with placenta previa.The scoring system for 
predicting the severity of Placenta Accreta 
Spectrum (PAS) is a straightforward and 
practical method for determining the presence 
of PAS in women with placenta previa.
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Table (1): Maternal characteristics of studied participants (n=35)

Variable No. of studied participants=35

Age (Years)
Mean ±SD 

Range
31.14 ±5.80

20-44
Weight (Kg)
Mean ±SD 

Range
85.57 ±7.96

69-105
Height (cm)
Mean ±SD 

Range
165.06 ±6.25

150-179
BMI (Kg/m2)

Mean ±SD 
Range

31.48 ±3.34
25.04-42.22

Parity 
Median (IQR) 

Range
3 (2-3)

0-6
Gestational age (Weeks)

Mean ±SD 
Range

33.74 ±2.56
28-37

Previous vaginal deliveries 
Median (IQR) 

Range
0 (0-0)

0-4
Previous abortions 

Mean ±SD 
Range

0 (0-1)
0-4

Antenatal vaginal bleeding (No& %)
Present 
Absent 

11 (31.4%)
24 (68.6%)

SD: Standard deviation, IQR: Interquartile range, BMI: Body Mass Index
Table (2): Scoring system for prediction of PAS

Variable
No. of studied participants=35

No. %

Placental lacunes 
1
2
3
4

1
20
11
3

2.9
57.1
31.4
8.6

Main uterine wall of placental attachment 
1
2
3

8
7
20

22.9
20

57.1
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Vascularity in uterus-bladder interface
1
2
3

18
14
3

51.4
40
8.6

Bladder line
1
2
3

17
11
7

Cervical length
1
2
3

23
11
1

Myometrial thickness and hypoechoic 
retro-placental zone

1
2
3

12
16
7

Times of previous CS
0
1
2

≥3

3
6
9
17

Total score
Median (IQR)

Range
7 (4-11)

2-14
IQR: Interquartile range
Table (3): Scoring system according to PAS (n=35)

Variables
Without 

PAS (n=14)
Accreta 
(n=15)

Increta
(n=4)

Percreta
(n=2)

Test of 
signifi-
cance

p-value
No. % No. % No. % No. %

Placental lacunes
1
2
3
4

1
12
0
1

7.1
85.7

0
7.1

0
8
6
1

0
53.3
40
6.7

0
0
4
0

0
0

100
0

0
0
1
1

0
0
50
50

χ2=22.36 0.008*

Main uterine wall of placental attachment
1
2
3

5
6
3

35.7
42.9
21.4

3
0
12

20
0
80

0
1
3

0
25
75

0
0
2

0
0

100
χ2=14.91 0.018*

Vascularity in uterus-bladder interface
1
2
3

13
1
0

92.9
7.1
0

5
10
0

33.3
66.7

0

0
3
1

0
75
25

0
0
2

0
0

100
χ2=40.43 <0.001*

Bladder line
1
2
3

13
1
0

92.9
7.1
0

4
8
3

26.7
53.3
20

0
2
2

0
50
50

0
0
2

0
0

100
χ2=27.03 <0.001*
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Cervical length
1
2
3

8
5
1

57.1
35.7
7.1

14
1
0

93.3
6.7
0

0
4
0

0
100
0

1
1
0

50
50
0

χ2=15.31 0.018*

Myometrial thickness and hypoechoic retro-placental zone
1
2
3

12
2
0

85.7
14.3

0

0
11
4

0
73.3
26.7

0
3
1

0
75
25

0
0
2

0
0

100
χ2=34.78 <0.001*

Times of previous CS
0
1
2
≥3

3
5
4
2

21.4
35.7
28.6
14.3

0
1
4
10

0
6.7
26.7
66.7

0
0
0
4

0
0
0

100

0
0
1
1

0
0
50
50

χ2=17.42 0.036*

Total score
Mean ±SD 

Range
4.00 1±.4

2-7
8.60 ±1.72

6-11
12.50 ±1.29

11-14
13.50 ±0.71

13-14 F=51.12 <0.001*

*: Statistically significant, SD: Standard deviation, χ2: Chi-squared test, F: One Way ANOVA test
Table (4): Maternal and fetal outcome according to PAS (n=35)

Variables
Without 

PAS (n=14)
Accreta 
(n=15)

Increta
(n=4)

Percreta
(n=2)

Test of 
signifi-
cance

p-value
No. % No. % No. % No. %

Uterine artery ligation
Yes
No

12
2

85.7
14.3

15
0

100
0

4
0

100
0

2
0

100
0 χ2=3.18 0.468

(NS)
Hemostatic sutures Or uterine remodeling

Yes
No

2
12

14.3
85.7

12
3

80
20

3
1

75
25

1
1

50
50 χ2=13.53 0.002*

Bladder injury
Yes
No

1
13

7.1
92.9

1
14

6.7
93.3

1
3

25
75

0
2

0
100 χ2=1.67 0.573

(NS)
Blood transfusion (Units )

Median (IQR) 
Range

0.5 (0-1)
0-5

2 (1-2)
1-4

3.5 (2.25-
4.75)
2-5

4.5 (4-5)
4-5 K=16.76 0.001*

ICU admission
Yes 
No

1
13

7.1
92.9

3
12

20
80

2
2

50
50

1
1

50
50 χ2=4.82 0.156

(NS)
Maternal outcome
Conservative CS
CS hysterectomy 

13
1

92.9
7.1

9
6

60
40

3
1

75
25

1
1

50
50 χ2=4.75 0.184

(NS)
Fetal outcome
Good APGAR 
NICU admission

10
4

71.4
28.6

10
5

66.7
33.3

3
1

75
25

0
2

0
100 χ2=4.20 0.306

(NS)
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Type of operation
Elective 
Emergent 

2
12

14.3
85.7

11
4

73.3
26.7

4
0

100
0

1
1

50
50 χ2=14.39 0.001*

Time of operation (Minutes)
Mean ±SD 
Range

35.71 ±1.33
33-37

35.67 ±2.02
29-38

36.00 ±0.82
35-37

35.50 ±0.71
35-36 F=0.06 0.982

(NS)
*: Statistically significant, IQR: Interquartile range, SD: Standard deviation, χ2: Chi-squared test, 
K: Kruskal Wallis test, F: One Way ANOVA test
Table (5): Diagnostic accuracy of scoring system in prediction of PAS

Scoring system
AUC 0.986
SE 0.015

p-value <0.001*
95% CI 0.957-1.000

Cutoff point 5.5
Sensitivity 100%
Specificity 86%
Accuracy 94%

PPV 91%
NPV 100%

AUC: Area under curve, SE: Standard error, CI: Confidence interval, PPV: Positive predictive value, 
NPV: Negative predictive value
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Abstract
Background: Although minimally invasive approaches 
to hysterectomy are the preferred route, an open abdomi-
nal hysterectomy remains an important surgical option for 
some patients.   
Objective: Assessment of single pedicle ligation as a new 
surgical technique aiming to decrease abdominal hyster-
ectomy related bleeding and costs among developing 
countries compared with conventional sutures.    
Patients and Methods: A total of 40 women candidates 
for elective total abdominal hysterectomy and/or bilateral 
salpingio-oophorectomy were enrolled and divided into 
two equal groups. Group A (control group) was subjected 
to classic technique and group B (study group) subjected 
to single pedicle ligation technique. After surgery, both 
groups were compared regarding number of polyglactin 
910 suture ampoules used all over the surgery and esti-
mated blood loss. 
Results: The study revealed that although there were dif-
ferences favouring this new surgical technique over clas-
sic surgical technique, as drop 0.78% less in Hematocrit 
value, 4%less in mean estimated blood loss , 25% less in 
drain use and 25% less blood transfusion.But these results 
had no statistical significant difference. 
Conclusion: In women undergoing abdominal hyster-
ectomy single pedicle ligation surgical technique help in 
lowering surgical related blood loss and costs with no sta-
tistically significant difference compared with traditional 
methods.
Keywords: Single Pedicle Ligation; Abdominal Hyster-
ectomy; Developing Countries.

INTRODUCTION
The surgical operation known as hysterectomy is often 
performed on a global scale. Hysterectomy is most often 
performed for symptomatic uterine leiomyomas (51.4%), 
abnormal uterine hemorrhage (41.7%), endometriosis 
(30%), and prolapse (18.2%), but there may be some in-
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stances when these criteria overlap (Huang 
et al., 2020). 
Hysterectomies may be performed by sever-
al methods, including vaginal, laparoscopic 
approaches (such as complete laparoscopic 
hysterectomy with or without robotic assis-
tance or laparoscopically assisted vaginal 
hysterectomy), or abdominal approaches 
(Eggemann et al., 2018). 
Analysis of U.S. surgical data between 1998 
and 2010 sheds light on evolving practice 
patterns in this area and underscores a trend 
of the decreasing number of hysterectomies 
performed through the abdominal route—
from 65% to 54% during this period—in fa-
vor of minimally invasive techniques (Lin et 
al., 2021). 
The obstetrician–gynecologist should dis-
cuss the options with the patient and make 
clear recommendations on which route of 
hysterectomy will maximize benefits and 
minimize risks given the specific clinical sit-
uation (Higgins et al., 2022). 
Although minimally invasive approaches to 
hysterectomy are the preferred route, open 
abdominal hysterectomy remains an import-
ant surgical option for some patients (Po-
len-De et al., 2021). 
Open abdominal hysterectomy may be nec-
essary when the vaginal or laparoscopic 
approach is not appropriate to manage the 
patient’s clinical situation, when facilities 
cannot support less invasive surgical ap-
proaches, or when an attempt at a minimally 
invasive route to hysterectomy fails intraop-
eratively (Ali et al., 2019).
The occurrence of bleeding issues after a hys-
terectomy is influenced by many factors. The 
median range of expected blood loss during 
abdominal hysterectomy, as determined by 
randomized studies, is 238-660.5 ml. There 
exists a correlation between various blood 
loss parameters, such as transfusion, decline 
in hemoglobin, hematoma, and vascular in-
jury. Additionally, numerous variables have 

been identified as contributing to the escala-
tion of bleeding complications. These vari-
ables encompass the proficiency of the sur-
geon, the volume of the surgeon's practice, 
the surgical volume of the hospital, and the 
surgical technique employed (Naveiro-Fuen-
tes et al., 2018).

AIM OF THE WORK

This study aims to assess single pedicle li-
gation as a new surgical technique aiming to 
decrease  abdominal hysterectomy related 
bleeding and to reduce of the surgery Cost in 
developing countries as  decrease vicryl am-
poules numbers and keeping all the pedicles 
by the same knot  reduces the incidence  of 
bleeding in-between the pedicles and double 
securing of the pedicles.   

PATIENTS AND METHODS
This interventional study (pilot study) was 
conducted at Obstetrics and Gynecology De-
partment, Faculty of Medicine, Ain Shams 
University Hospitals from April 2023 till 
February 2024. A total of 40 women were 
enrolled and divided into two equal groups. 
To achieve the objective, pilot study was 
conducted on at least 40 women; they were 
subdivided into 2 equal groups (20 women in 
the standard abdominal hysterectomy and 20 
women in the single pedicle ligation group) 
including (the dropout rate.

Inclusion criteria:
Age: 40-60 years old, Women candidate for 
elective total abdominal hysterectomy and/
or bilateral salpingio-oophorectomy for any 
cause as abnormal uterine bleeding due to 
uterine fibroids or endometrial hyperplasia 
or dysfunctional uterine bleeding resistant to 
medical treatment, adenomyosis resistant to 
medical treatment.

Exclusion criteria:
Women unfit for surgery, women with chron-
ic debilitating disease, women with bleeding 
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tendency or taking anticoagulant therapy, 
women refusing to participate or sign in-
formed consent, pelvic inflammatory disease 
(PID), endometriosis, diffuse intra-abdomi-
nal adhesions necessitating extensive dissec-
tion, gynecological cancer/ sarcoma.
Study interventions and procedures:
a) Complete history taking of clinical im-
portance including:
Personal history: age, residence, occupation, 
marital status and special habits as smoking, 
alcohol, etc, present history of bleeding or 
pain including onset, duration, and criteria 
of pattern, menstrual history: day of last 
menstrual period, regularity and amount of 
bleeding, obstetric history: gravidity, parity, 
previous miscarriages or obstetric complica-
tions, contraceptive history: type, duration 
of use before pregnancy, medical history: 
medical comorbidities with pregnancy as he-
patic, renal, endocrinal, psychosocial condi-
tion, cardiovascular, diabetes, chronic hyper-
tension, surgical history: Previous cesarean 
sections and its neonatal outcomes, family 
history of maternal or fetal complications 
with pregnancy.

b) Clinical examination with special em-
phasis on: 
General (pulse, blood pressure and tempera-
ture), cardiac, chest, neurological, abdomi-
nal, lower limb and pelvic examinations in a 
form of bimanual and speculum examination 
to detect any abnormal findings and to ex-
clude any local cause of bleeding or pain.

c) Investigation: 
Routine investigations as complete blood 
picture, liver and kidney function tests, co-
agulation profile “prothrombin time (PT), 
partial thromboplastin time (PTT) and in-
ternational normalized ratio (INR)”, viral 
hepatitis markers: hepatitis B and C viruses, 
Blood group (ABO) and Rh, urinalysis, ECG 
and chest X-ray examination, cervical Pap 
smear, endometrial sampling if indicated.
d) Imaging: Transvaginal and pelvic ultra-

sounds were done by Samsung HS60 ultra-
sound device in Ain Shams University Ma-
ternity Hospital to detect conditions such as 
uterine fibroids, adenomyosis, and endome-
triosis.
e) All ultrasound examinations were done by 
an expert and professional medical person-
nel to ensure the accuracy of examination 
results.
1. A total of 2 units of packed RBCs were 

reserved after making ABO matching.
2. Surgical procedure in both groups:
• The procedure team was lecturer and 

assistant lecturer or senior resident. The 
surgery team was fixed to avoid variation 
in the technique.

• The patient was positioned supine on the 
operation table and spinal anesthesia was 
used unless contraindicated.

• Sterilization, catheterization and towel-
ing.

• Laparotomy and development of the vi-
sual field.

• Clamping and cutting of the round liga-
ment.

• Double clamping, cutting, and ligation of 
the ovarian ligament and Fallopian tube 
(or the infundibulopelvic ligament) using 
coated, synthetic, absorbable, polyglactin 
910, braided, 0 or 1, dyed, 75 cm, curved 
rounded needle (Vicryl®; EGYSORB, 
Egypt) all over the surgery.

• Mobilization of the bladder.
► Then in group A:
• Clamping, cutting, and ligation of the 

uterine artery and vein using coated, syn-
thetic, absorbable, polyglactin 910, braid-
ed, 0 or 1, dyed, 75 cm, curved rounded 
needle (Vicryl®; EGYSORB, Egypt) all 
over the surgery

• Pushing down the cutting stump with 
gauze.
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• Clamping, cutting, and ligation of the 
sacrouterine ligament and the posterior 
half of the cardinal ligament using coat-
ed, synthetic, absorbable, polyglactin 
910, braided, 0 or 1, dyed, 75 cm, curved 
rounded needle (Vicryl®; EGYSORB, 
Egypt) all over the surgery. 

• Clamping, cutting, and ligation of the 
vesicouterine ligament and the anterior 
half of the cardinal ligament using coat-
ed, synthetic, absorbable, polyglactin 
910, braided, 0 or 1, dyed, 75 cm, curved 
rounded needle (Vicryl®; EGYSORB, 
Egypt) all over the surgery. 

• Clamping of the boundary between the 
portio vaginalis and the vagina

• Incision of the vagina and removing the 
uterus.

• Disinfection of the vagina and closure of 
the vaginal cuff using coated, synthetic, 
absorbable, polyglactin 910, braided, 0 
or 1, dyed, 75 cm, curved rounded needle 
(Vicryl®; EGYSORB, Egypt) all over 
the surgery.

► While in group B 'single pedicle ligation': 
Aiming to use 2 ampoules of coated, syn-
thetic, absorbable, polyglactin 910, braided, 
1, dyed, 75 cm, curved rounded needle (Vic-
ryl®; EGYSORB, Egypt) all over the sur-
gery.
• Clamping, division and ligation of uter-

ine vessels with Vicryl 1 suture (keeping 
the Vicryl threads intact).

• Clamping, division and ligation of Mack-
enrodt's ligament to the previous knot 
(keeping the Vicryl threads intact).

• Clamping, division and ligation of para-
vaginal tissue to the previous knot (keep-
ing the Vicryl threads intact).

• Opening of vaginal cuff, removal of the 
uterus and closure of vaginal vault with 
the previous Vicryl 1 threads.

► Then in both groups;
• Hemostasis
• Closure of the abdominal wall:
• Closing the rectus sheath with a con-

tinuous looped suture using of coated, 
synthetic, absorbable, polyglactin 910, 
braided, 1, dyed, 75 cm, curved rounded 
needle (Vicryl ; EGYSORB, Egypt).

• Subcutaneous wound closure using in-
terrupted technique of suturing using of 
coated, synthetic, absorbable, polyglac-
tin 910, braided, 0, dyed, 75 cm, curved 
rounded needle (Vicryl®; EGYSORB, 
Egypt).

• Closing the skin using Ethicon®; PRO-
LENE Polypropylene Suture, 8411H, 
Synthetic Non-absorbable, CT-2 (26 
mm), 1/2 Circle needle.  

Statistical analysis
Recorded data were analyzed using the sta-
tistical package for social sciences, version 
23.0 (SPSS Inc., Chicago, Illinois, USA). 
The quantitative data were presented as 
mean± standard deviation and ranges when 
their distribution was parametric (normal) 
while non-normally distributed variables 
(non-parametric data) were presented as me-
dian with inter-quartile range (IQR). Also 
qualitative variables were presented as num-
ber and percentages. Data were explored for 
normality using Kolmogorov-Smirnov and 
Shapiro-Wilk Test. The p-value was consid-
ered significant as the following:  P-value 
<0.05 was considered significant, P-value 
<0.001 was considered as highly significant, 
P-value >0.05 was considered insignificant.

Eman Abdallah Hassan Salem
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RESULTS 
Table 1: Comparison between Group A: Control group and Group B: Study group ac-
cording to Demographic data. 

Demographic 
data

Group A: Control 
group (n=20)

Group B: Study 
group (n=20) Test value p-value Sig.

Age "years"
Mean±SD 47.00±4.40 46.45±3.72

0.182 0.672 NS
Range 42-56 40-53

BMI [wt/ ht2 ]
Mean±SD 28.30±6.23 27.69±4.71

0.124 0.727 NS
Range 20-44 23-41

Wt. (kg)
Mean±SD 81.45±15.98 78.85±10.78

0.364 0.550 NS
Range 60-120 65-105

Height (cm)
Mean±SD 1.63±0.06 1.63±0.04

0.000 1.000 NS
Range 1.5-1.7 1.6-1.7

Using: t-Independent Sample t-test for Mean±SD; 
NS: Non significant
Table 2: Comparison between group A: Control group and Group B: Study group ac-
cording to premenopause, postmenopause, myoma, adenomyosis and endometrial hy-
perplasia without atypia.

Group A: 
Control 

group (n=20)

Group B: 
Study group 

(n=20)
Test 

value p-value Sig.

Premenopause 19 (95.0%) 19 (95.0%) 0.000 1.000 NS

Postmenopause 1 (5.0%) 1 (5.0%) 0.000 1.000 NS

Myoma 17 (85.0%) 14 (70.0%) 1.290 0.256 NS

Adenomyosis 2 (10.0%) 6 (30.0%) 2.500 0.114 NS

Endometrial hyperplasia without atypia 2 (10.0%) 0 (0.0%) 2.105 0.147 NS
Using: x2: Chi-square test for Number (%) or Fisher’s exact test, when appropriate
NS: Non significant
Table 3: Comparison between Group A: Control group and Group B: Study group ac-
cording to Hematocrit (Hct) before and after operation& Drop of Hematocrit.

AAW
Group A: 
Control 

group (n=20)

Group B: 
Study group 

(n=20)
Test value p-value Sig.

Before operation
Mean±SD 35.22±2.88 35.44±5.75

0.022 0.882 NS
Range 29-39.8 28.6-54
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After operation
Mean±SD 30.01±3.07 31.00±5.40

0.508 0.480 NS
Range 23-34 24-45

Drop of HCT
Mean±SD 5.22±2.88 4.44±1.88

1.016 0.320 NS
Range 1.1-11 1.2-9

Using: t-Independent Sample t-test for Mean±SD; 
NS: Non significant.
This table shows drop of Hematocrit 0.78% less in group B but without statistically signifi-
cant difference between both groups, with p-value (p>0.05).
Table 4: Comparison between Group A: Control group and Group B: Study group ac-
cording to Estimated Blood loss.

Estimated 
Blood loss

Group A: Control 
group (n=20)

Group B: Study 
group (n=20)

Test 
value p-value Sig.

Mean±SD 243.30±131.13 221.85±78.04
0.395 0.533 NS

Range 60-455 59-354
Using: t-Independent Sample t-test for Mean±SD; 
NS: Non significant
This table shows 4% less in the mean estimated blood loss in group B, but without statistically 
significant difference between both groups with p-value(p>0.05).
Table 5: Comparison between Group A: Control group and Group B: Study group ac-
cording to No. of vicryl 0, No. of vicryl 1.

Group A: Control 
group (n=20)

Group B: Study 
group (n=20) Test value p-value Sig.

No. of vicryl 0
Median (IQR) 3 (3-4) 3 (3-4)

0.428 0.517 NS
Range 1-5 1-4

No. of vicryl 1
Median (IQR) 5 (4-6) 5 (4-7)

0.631 0.432 NS
Range 1-8 3-8

Using: Mann-Whitney test
NS: Non significant.
Table 6: Comparison between Group A: Control group and Group B: Study group ac-
cording to Drain.

Drain Group A: Control 
group (n=20)

Group B: Study 
group (n=20) Test value p-value Sig.

No 9 (45.0%) 14 (70.0%)
2.558 0.110 NS

Yes 11 (55.0%) 6 (30.0%)
Using: x2: Chi-square test for Number (%) or Fisher’s exact test, when appropriate
NS: Non significant.
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This table shows 25% less in drain use in group B, but without statistically significant differ-
ence with p-value (p>0.05).
Table 7: Comparison between Group A: Control group and Group B: Study group ac-
cording to Blood transfusion after operation.

Blood trans-
fusion

Group A: Con-
trol group (n=20)

Group B: Study 
group (n=20) Test value p-value Sig.

No 13 (65.0%) 18 (90.0%)
3.584 0.058 NS

Yes 7 (35.0%) 2 (10.0%)
Using: x2: Chi-square test for Number (%) or Fisher’s exact test, when appropriate
NS: Non significant.
This table shows 25% less blood transfusion in group B, but without statistically significant 
difference with p-value (p>0.05).

DISCUSSION 
Hysterectomy is the second most frequently 
performed surgical procedure for women of 
reproductive age (Gartner et al., 2018). Re-
gardless of the surgical technique used, it is 
associated with short- and long-term (Lin et 
al., 2021).
Consequently, this study was conducted to 
assess efficacy of single pedicle ligation as a 
new surgical technique in decreasing bleed-
ing, related number of polyglactin 910 suture 
ampoules used and costs of abdominal hys-
terectomy among developing countries.
This interventional pilot study was conducted 
at Ain Shams University Maternity Hospital 
during period from April 2023 till February 
2024. A total of 40 participates candidate for 
elective total abdominal hysterectomy and/or 
bilateral salpingio-oophorectomy were en-
rolled and divided into 2 equal groups. Group 
A (control group) was subjected to classic 
surgical technique and group B (study group) 
subjected to single pedicle ligation suturing 
technique. After surgery, both groups were 
compared regarding estimated blood loss 
and total number of polyglactin 910 suture 
ampoules used all over the surgery.
Our study revealed that although there were 
differences favouring this new surgical tech-
nique over classic surgical technique; as 
drop 0.78% less in Hematocrit value,4% less 

in mean estimated blood loss , 25% less in 
drain use and 25% less blood transfusion.But 
these results had no statistical significant dif-
ference.
Regarding our knowledge, no previous stud-
ies assessed the efficacy of single pedicle 
ligation as a new surgical technique in de-
creasing abdominal hysterectomy related 
bleeding and costs. 
Dutta and Dutta (2014) in acomparative pro-
spective study that was undertaken at Mul-
ticare hospital and J.N.M hospital, Kalyani 
West- Bengal, India during the period from 
January 2000 to December 2009. During this 
period 1000 abdominal hysterectomy opera-
tion were performed by this procedure (Group 
A) and 450 (Group B) by conventional meth-
od, reported that ligation of uterine and ovar-
ian arteries, prior to conventional abdominal 
hysterectomy procedures is found to be ex-
tremely safe procedure thereby reducing the 
risk of intra-operative and post- operative 
complications such as haemorrhage caused 
by trauma or slipping and retraction of uter-
ine arteries and ovarian arteries are of great 
concern to a gynecologist working especial-
ly in rural settings where there infrastructure 
and facilities like blood transfusion etc are 
not available easily. 
In this method, no traumatic injury of left 
and right ovarian vessels were reported, only 
0.4% cases which had traumatic injury to left 
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uterine vessel and 0.3% cases with right uter-
ine vessel which was managed immediately. 
This has got no significance statistically.
Aziz et al. (2022) showed in a randomized 
single blind controlled trial was carried on 
70 women undergoing total abdominal hys-
terectomy. They were randomly allocated 
in two equal groups: misoprostol group: pa-
tients received two tablets of Misoprostol 
(=200 μg) 30 minutes before operation and 
a control group (placebo group): patients re-
ceived two tablets of Placebo 30 minutes be-
fore operation.
Haemoglobin and Haematocrit reductions 
were significantly lower among misoprostol 
group than among placebo group. 
Regarding preoperative haemoglobin and 
haematocrit, the study discovered no signifi-
cant variation among the studied groups,but 
postoperative haemoglobin and haematocrit 
were significantly elevated among the miso-
prostol group rather than the placebo group . 
Regarding blood loss(ml), it was significant-
ly decreased among the misoprostol group 
in contrast to placebo group. Regarding side 
effects among the studied groups, Nausea & 
vomiting were significantly more frequent 
among the misoprostol group than the place-
bo group while diarrhea, headache, fever and 
shivering were non-significantly prevalent 
with the misoprostol group in contrast to the 
placebo group.
That agrees with Tabatabai and colleagues 
(2015) in double blind randomized clinical 
trial was conducted with 80 candidates for 
abdominal hysterectomy, used a 400-micro-
gram rectal dose before TAH and demon-
strated that a single rectal misoprostol dose 
significantly reduced peri-operative bleeding 
in comparison to a placebo.
This disagree with Chai and colleagues 
(2011) who designed a pilot study on 64 
TAH women and didn’t give any significant 
decrease in intraoperative blooding during 
TAH when compared to placebo (570 mL vs 
521 mL; P = 0.904); This may be due to not 

excluding females with major adhesions and 
a fewer sample.
Parashi & Astaraei (2022) aimed to investi-
gate the effect of a single preoperative dose 
of sublingual misoprostol on reducing blood 
loss during total abdominal hysterectomies.
In a single-blind randomized controlled tri-
al (RCT), The statistical population included 
all women who were candidates of hysterec-
tomy in 2017 and 2018. A total of 132 pa-
tients were randomly selected and classified 
into two groups of misoprostol (N=66) and 
placebo (N=66). Examining intraoperative 
blood loss was considered a primary out-
come. Moreover, levels of hemoglobin be-
fore and 24 hours after the surgery, the need 
for a blood transfusion, febrile morbidity, 
and the duration of hospitalization were re-
garded as secondary outcomes. The mean of 
hemoglobin values was lower in the placebo 
group compared to the misoprostol one, and 
this difference was statistically significant (P 
< 0.001). There was a significant difference 
in intraoperative blood loss between the two 
groups, and it was significantly higher
Topsoee et al. (2015) showed in adou-
ble-blinded randomized placebo-controlled 
trial conducted on atotal of 332 women, that 
the primary outcome of intraoperative total 
blood loss was reduced in the group treated 
with tranexamic acid compared to the place-
bo group when estimated both subjectively 
by the surgeon and objectively by weight 
(98.4 mL vs 134.8 mLand 100.0 mL vs 166.0 
mL). The incidence of blood loss ≥500 mL 
was also significantly reduced (6 vs 21), as 
well as the use of open-label tranexamic acid 
(7 vs 18). Furthermore, the risk of reopera-
tions owing to postoperative hemorrhage 
was significantly reduced in the tranexamic 
acid group compared to the placebo group (2 
vs 9). This corresponds to an absolute risk 
reduction of 4.2% and number needed to 
treat of 24. No incidence of thromboembolic 
events or death was observed in any of the 
groups.
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This reported that prophylactic treatment 
with tranexamic acid reduces the overall total 
blood loss, the incidence of substantial blood 
loss, and the need for reoperations owing to 
postoperative hemorrhage in relation to be-
nign hysterectomy. No incidences of serious 
adverse events occurred. 
Nivedhana et al. (2018) in arandomized, 
double-blind, placebo-controlled study that 
conducted on hundred patients undergoing 
abdominal hysterectomy. Group T (n = 50)- 
received TXA 15 mg/kg in 100 ml Normal 
saline and Group N (n = 50) received the 
same volume of Normal saline infused over 
15 minutes. Estimated blood loss, need for 
blood transfusion, duration of surgery, post-
operative hemoglobin and incidence of ad-
verse events were noted. 
There was statistically significant reduction 
in mean blood loss in group T when com-
pared to group N (360 ml versus 540 ml). 
Accordingly, there was significant difference 
in the number of patients requiring blood 
transfusion (12% versus 42%) and also the 
postoperative hemoglobin levels. The group 
T patients had a significantly shorter oper-
ating time (127.86 versus 148.64 minutes). 
None of the patients developed any major 
adverse events.

CONCLUSION
In women undergoing abdominal hysterecto-
my, single pedicle ligation surgical technique 
help in lowering surgical related estimated 
blood loss and costs although no statistically 
significant difference compared with classic 
traditional method.  
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Abstract
Background: More often than any other type of contra-
ception, intrauterine contraceptive devices (IUCDs) are 
used in Egypt. In most cases, a non-guided procedure is 
used to insert IUCDs in office settings. Blind insertion 
possibly causes various complications including perfora-
tion. It is recommended to conduct TVUS prior to inser-
tion in order to determine the uterus's size and orienta-
tion, as well as to rule out the possibility of pregnancy or 
pathology. Moreover use of TVUS during regular follow 
up may improve outcomes and help reduce IUCD related 
complications. 
Aim of the work: Compare ultrasound-guided and 
non-ultrasound-guided IUCD insertion techniques for 
proper placement, problems, time, and patient satisfaction 
during insertion and follow-up.
Patients and methods: The study recruited 200 women 
using copper TCu-380A that were randomly divided into 
two groups (Each of 100 females), subgroup U (where 
ultrasound guided technique before insertion, during in-
sertion and follow up and subgroup B (with non-ultra-
sound guided technique for IUCD insertion). The prima-
ry outcome was measuring the proper device placement 
post-insertion and after the next menstruation. Secondary 
outcomes included measuring the incidence of complica-
tions including perforation, expulsion, cervical problems, 
bradycardia, syncope, measuring patient satisfaction, as-
sessment of difficult IUCD insertion and pain scores.  
Results: The overall incidence of complications was sta-
tistically significantly higher in the non-ultrasound guid-
ed technique group as compared to the ultrasound group. 
The duration for insertion was statistically significantly 
longer in the non-ultrasound guided technique group as 
compared to the ultrasound group. The Pain score during 
insertion was statistically significantly higher in the 
non-ultrasound guided technique group as compared to 
the ultrasound group. The degree of satisfaction was sta-
tistically significantly higher in the ultrasound technique 
group.



86 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 20252 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025

Hind Saad Ibrahem Ali El Shoubaky

Conclusions: Several positive outcomes 
were linked to the use of TVUS during the 
insertion of IUCD, including a shorter inser-
tion duration, lower pain levels, a higher de-
gree of satisfaction, and a smaller frequency 
of problems. Also, TVUS scan during regu-
lar follow up substantially help reduce IUCD 
related complications and improve continui-
ty of the method.
Key words: IUCD, Ultrasound, Blinded, In-
sertion, Satisfaction.

Introduction
Negative effects on maternal and fetal health 
can result from unwanted pregnancies in a 
number of ways, including unsafe abortion, 
postponed prenatal care, negative conse-
quences for children, and diminished edu-
cational and economic possibilities for the 
pregnant woman [1].
The Intrauterine Device (IUCD) is the most 
used reversible contraception worldwide 
with a prevalence usage rate of 15%. IUCDs 
offer simple, efficient, safe, and low-cost re-
versible and long-term contraception [2].
Traditional technique of IUCD insertion and 
lack of regular follow up approach may re-
sult from problems, failure, or difficulties as-
sociated with intrauterine contraceptive de-
vice insertion [3]. Five to fifteen percent of 
women will have their IUCD removed in the 
first year following insertion due to irregular 
uterine bleeding caused by device-endome-
trium contact and uterine muscle pressure. 
Most bleeding problems are caused by the 
IUCD's disharmonious interaction with the 
uterus, hence inappropriate position should 
be ruled out before switching birth control 
methods [4].
TVUS is the gold standard choice for guid-
ance of insertion and assessing IUCD posi-
tion and consequences [5].
Researchers have conducted a comparison 
between ultrasound guided and blind IUCD 
insertion techniques in terms of the correct 

placement of the IUCD in the uterus, the 
occurrence of problems, the time required 
for the procedure, and patient satisfaction. 
According to their findings, ultrasonogra-
phy-guided IUCD insertion is superior to 
blind techniques in terms of achieving the 
desired fundal position of the device with a 
lower risk of problems, less discomfort, and 
higher patient satisfaction [6, 7]. 
It is intended in this current study to compare 
both techniques and use of TVUS during fol-
low up visits. 

Patients and Methods
Over the course of a year, researchers at 
Mansoura University Hospital's Obstetrics 
and Gynecology Department performed a 
prospective randomized interventional trial.
The study included 200 women using cop-
per TCu-380A in Reproductive and Fertili-
ty Unit at Mansoura University Hospitals. 
The females were randomly divided into two 
groups (Each of 100 females), subgroup U 
(Ultrasound guided technique before inser-
tion , during insertion and follow up and sub-
group B (Blind technique)
The current study included regularly men-
struating women before IUCD insertion in 
the age between 20 and 45 years who didn’t 
receive non-steroidal anti-inflammatory at 
24 hours before the examination.
The cases with the following criteria were 
excluded; septic abortion, unexplained ab-
normal vaginal bleeding, cervical cancer, 
malignant, benign gestational trophoblastic 
disease, uterine cancer, uterine anomalies, 
endometrial polyps and uterine fibroids, pel-
vic infection within the past three months 
and presence of pelvic pathology as ovarian 
cysts, pelvic endometriosis.
All procedures adhere to the 2013 Helsinki 
Declaration [8]. All subjects provided writ-
ten informed consent after the study was ap-
proved by the Mansoura university faculty of 
medicine's institutional review board.
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Full medical history, detailed physical exam-
ination and routine laboratory investigations 
were conducted to all the included females.
Ultrasound
TVUS was conducted before insertion for 
both subgroups (B and U) for measurements 
of dimension of the uterus, determination of 
the position of the uterus (RVF, lateral posi-
tion) and to detect any associated abnormali-
ties (cervical, uterine or adnexal). Ultrasound 
was also used during the insertion for U sub-
group to assure proper fundal placement of 
the device.  US guidance helps prevent uter-
ine perforation. 
Technique for IUCD insertion:
• Encourage women to micturate for emp-

tying the bladder.
• Placing women in a lithotomy position.
• Under aseptic and antiseptic measures the 

cervix was seen with sterile Cusco's spec-
ulum.

• We used a vulsellum to tract the cervix 
and introduce uterine sound to assess 
uterine length and orientation.

• TVUS scan was performed to confirm 
uterus position and its measurments .

• Inserting IUCD in the uterine cavity with-
out touching it. Safety is best with “no-
touch” implantation. This includes keep-
ing the loaded IUCD and uterine sound 
away from unsterile surfaces.

• The no-touch technique involves:
• IUCDs should be loaded into the in-

serter when still in their sterile pack-
age to avoid direct contact.

• Prior to inserting the IUCD, make 
sure to clean the cervix well with an-
tiseptic.

• When using the uterine sound or load-
ed IUCD inserter, avoid touching the 
vaginal wall or speculum blades.

• Making just one trip through the cer-
vical canal with the uterine sound and 
the loaded intrauterine contraceptive 
device (IUCD) inserter.

• Following insertion, TVS was performed 
to verify proper placement of the IUCD.

Follow up was performed for both groups at 
the following time points, after one month 
or next menstruation, after 3 regular cycles 
or 3 months, after 6 months, after 9 months 
and after 12 months for both groups or when 
complications occur as bleeding, pain, preg-
nancy, malposition and missed threads. 
Study outcomes
The main outcomes after insertion and follow-
ing the subsequent menstruation, measure the 
appropriate positioning of the device.
The secondary outcomes were to asess the 
incidence of the associated complications 
included perforation, expulsion, cervical 
problems, bradycardia, syncope, measuring 
patient satisfaction, identification of difficult 
IUCD insertion and assesment of pain score 
during insertion.
Difficulty of IUCD insertion was measured 
by whether uterine sound with a diameter 
of 4 mm or smaller can pass through the in-
ternal cervical os or not. Internal cervical os 
resistance as a measure of IUCD insertion 
difficulties. Using the following scale, re-
searchers were to ascertain how challenging 
it was to pass both the sound and the IUCD: 
Easy (1-2) Normal (3-4) Mild difficulty (5-
6), Severe difficulty (9-10).
All women were taught how to express their 
pain (during insertion) on an eleven-point 
scale (VAS), from 0 to 10, with 0 for no pain, 
and 10 for the maximum pain ever felt [9].
Any intrauterine contraceptive device 
(IUCD) that was more than 3 mm away from 
the fundal endometrial surface was deemed 
misplaced [10]. It was determined that ex-
pulsion had occurred if the intrauterine con-
traceptive device had passed through the ex-
ternal cervical os, even marginally [10].  

Statistical analysis
Coding, processing, and analysis of the data 



88 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 20254 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025

were carried out using the SPSS 26 for Win-
dows® application. The qualitative data was 
presented in percentage and number form. To 
compare groups, researchers used the Chi-
Square test, which is also known as Fischer's 
Exact test or the Monte-Carlo test. Quantita-
tive data was examined for normalcy using 
the Kolmogorov-Smirnov test. The range and 
mean ± SD were the ways the data was shown.
A Mann Whitney U test was employed in the 
event that the data did not follow a normal dis-
tribution, and an independent samples t-test 
was utilized to compare the two groups with 
normally distributed quantitative variables. P 
values <0.05 are considered significant.

Results
The study included 200 women using cop-

Table (1): Demographic characteristics among the studied groups

Variables

Groups

P value Ultrasound technique
(Subgroup U)

(N=100)

Non ultrasound guided 
technique (Subgroup B) 

(N=100)

Age (years)
Mean ± SD 31.02 ± 7.20 33.15 ± 8.26

0.153
Range 19 - 42 19 – 41

BMI (Kg/m2)
Mean ± SD 30.26 ± 4.90 31.04 ± 6.54

0.340
Range 20.48 – 34.15 20.28 – 35.12

Parity
Mean ± SD 2.76 ± 1.14 2.93 ± 1.27

0.352
Range 1- 6 1- 6

Previous vaginal 
delivery

Mean ± SD 1.71 ± 0.92 1.95 ± 0.97
0.137

Range 0 - 5 0 – 6
Previous CS Mean ± SD 1.36 ± 0.90 1.24 ± 0.92 0.234

Table (2) reveals that there was no statistically significant difference between the two study 
groups regarding the sounding status. Successful sounding was reported in 97% and 94% in 
the ultrasound technique group and blinded technique group respectively
Table (2): Sounding status among the studied group

Groups
Test of 

significanceUltrasound technique
(Subgroup U) (N=100)

Non ultrasound guided tech-
nique (Subgroup B) (N=100)

Sounding status
Success 97 97 % 94   94 %

0.306
Failure 3 3 % 6  6 %

per TCu-380A in Reproductive and Fertili-
ty Unit at Mansoura University Hospitals. 
The females were randomly divided into two 
groups (Each of 100 females), subgroup U 
(Ultrasound guided technique) before inser-
tion, during insertion and follow up and sub-
group B (Blind technique).
Table (1) shows that there was no statistically 
significant difference between the two study 
groups regarding the Age, BMI, parity, pre-
vious vaginal delivery, and previous CS. The 
mean age in the ultrasound technique group 
was 31.02 ± 7.20 years while in the non-ul-
trasound guided technique group, the mean 
age was 33.15 ± 8.26 years. The mean BMI 
in the ultrasound technique group was 30.26 
± 4.90 kg/m2 while in the non-ultrasound 
guided technique group, the mean BMI was 
31.04 ± 6.54 kg/2.
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Table (3) discloses that at the baseline, the fundal distance was statistically significantly high-
er in the non-ultrasound guided technique group as compared to the ultrasound technique 
group (5.70 ± 3.40 mm versus 3.30 ± 1.02 mm respectively).
Table (3): Fundal Distance (D) immediately after insertion among the studied groups

Groups
Test of 

significanceUltrasound technique
(Subgroup U) (N=100)

Non ultrasound guided 
technique (Subgroup B) 

(N=100)
Fundal 
distance

Mean ± SD 3.30 ± 1.02 5.70 ± 3.40
0.001*

Range 1.5 – 5 -4 – 12.4
Fundal distance grades

0 – 3 mm 41 41 % 27 27 %
3.1 – 10 mm 59 59 % 68 68 %

0.001*
> 10 mm 0 0 % 5 5 %

Table (4) records that at one month follow up, the fundal distance was statistically signifi-
cantly higher in the non-ultrasound guided technique group as compared to the ultrasound 
technique group (6.68 ± 2.58 mm versus 5.75 ± 2.32 mm respectively).
Table (4): Fundal distance (D) at follow up postmenstrual after one month among the 
studied groups.

Variables

Groups
Test of 

significanceUltrasound technique
(Subgroup U) (N=100)

Non ultrasound guided 
technique (Subgroup B) 

(N=100)
Fundal 
distance

Mean ± SD 5.75 ± 2.32 6.68 ± 2.58
0.014*

Range 2.7 - 10 2.7 – 13.3 
Fundal distance grades

0 – 3 mm 22 22 % 15 15 %
0.016*

3.1 – 10 mm 78 78 % 78 78 %
> 10 mm 0 0 % 7 7 %

Table (5) demonstrates that follow up downward displacement (mm) postmenstrual after one 
month didn’t show a statistically significant difference between the two groups.
Table (5): Follow up downward displacement (mm) postmenstrual after one month 
among the studied groups.

Groups
Test of 

significanceUltrasound technique
(Subgroup U) (N=100)

Non ultrasound guided 
technique (Subgroup B) 

(N=100)

Displace-
ment

Mean ± SD 2.74 ± 1.75 2.80 ± 1.89 z = - 0.310
p= 0.756Range - 0.6 – 5.4 - 1.5 – 5.9

Displacement > 5 mm 9 9 % 14 14 % c2 = 1.228
P = 0.268
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Table (6) reveals that the overall incidence of complications was statistically significantly 
higher in the non-ultrasound guided technique group as compared to the ultrasound group 
(12% versus 2%). In the ultrasound group, complications were bradycardia in 2% while in the 
non-ultrasound guided technique group, complications were bradycardia 4%, partial perfora-
tion 6%, Low lying IUCD in 6%, cervical displacement in 2% and expulsion in 2%. 
Table (6): Complications in the two studied groups

Groups
Test of 

significanceUltrasound technique
(Subgroup U) (N=100)

Non ultrasound guided 
technique (Subgroup B) 

(N=100)

Bradycardia 2 2 % 4 4 % FET = 0.338
P = 0.561

Syncope 0 0 % 0 0 % -----------

Partial perforation 0 0 % 6 6 % FET= 3.046
P = 0.081

Low lying IUCD 0 0 % 6 6 % FET= 3.046
P = 0.081

Cervical displacement 0 0 % 2 2 % FET= 1.005
P = 0.316

Expulsion 0 0 % 2 2 % FET= 2.020
P = 0.155

Overall 2 2 % 12 12 % FET= 5.664 P = 
0.002*

Table (7) the following table discloses that the duration for insertion was statistically signifi-
cantly longer in the non-ultrasound guided technique group as compared to the ultrasound 
group (7.58 ± 0.90 minutes and 5.94 ± 1.19 minutes respectively).
The Pain score during insertion was statistically significantly higher in the non-ultrasound 
guided technique group as compared to the ultrasound group (1.77 ± 0.72 and 0.98 ± 0.65 
respectively). The degree of satisfaction was statistically significantly higher in the ultrasound 
technique group. 
Table (7): Evaluation of pain and patients’ satisfaction in the two study groups.

Groups

Test of 
significance

Ultrasound tech-
nique (Subgroup 

U) (N=100)

Non ultrasound guided 
technique

(Subgroup B) (N=100)

Time (minutes)
Mean ± SD 5.94 ± 1.19 7.58 ± 0.90 t = - 11.001

p < 0.001*Range 4 - 8         6 – 9
Pain score during

insertion
Mean ± SD 0.98 ± 0.65 1.77 ± 0.72 z= - 6.920

p < 0.001*Range 1 (0 -2) 2 (1 – 3)
Degree of satisfaction

Dissatisfied 16 16 % 38 38 % C2 = 15.742
P < 0.001*Satisfied 84 84 % 62 62 %
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Discussion
The purpose of this research was to evaluate 
the efficacy of ultrasonography-guided ver-
sus non-ultrasound-guided intrauterine con-
traceptive device insertion procedures with 
respect to the following: correct fundal posi-
tioning of the IUCD, frequency of problems, 
time required for insertion and follow-up, 
and patient satisfaction.
The study included 200 women using copper 
TCu-380A and were randomly divided into 
two groups (Each of 100 females), subgroup 
U (where ultrasound guided technique be-
fore insertion, during insertion and follow up 
and subgroup B (with non-ultrasound guided 
technique for IUCD insertion).
The current study showed that both groups 
are comparable regarding demographic data 
as Age, BMI, parity, previous vaginal deliv-
ery, and previous CS.
This was similar to the trial that random-
ized 300 eligible women for IUCD insertion 
into two groups of 150 women, TAS-guided 
IUCD insertion versus non-TAS-IUCD in-
sertion (no ultrasonography). The mean age, 
parity, number of previous CSs, BMI, and 
IUCD insertion time did not differ between 
the two groups (P=0.9, P=0.08, P=0.1, and 
P=0.9, respectively) [11].
This was also confirmed by another study 
(Abbas), who randomly assigned 102 female 
IUCD implantation patients to the TAS-guid-
ed and traditional groups (51 in each group). 
Compared to age, gravidity, parity, BMI, pre-
vious deliveries, IUCD history and duration, 
and IUCD-associated problems, there was no 
statistical significance [6].
This indicates the process of effective ran-
domization to avoid the selection bias and ex-
clude this effect on the results.
In this study, sounding status did not differ sta-
tistically between groups. Successful sound-
ing was reported in 97% and 94% in the ul-
trasound technique group and non-ultrasound 
guided technique group respectively.

According to Elhoussieny et al., the ultra-
sound-guided and non-ultrasound-guided 
method groups had 98% and 96% success 
rates, respectively, with no statistically signif-
icant difference [7]
In contrast, El-Bahnasy et al. found that 3% 
of women who had ultrasound-guided IUCD 
insertion had failed insertion and 96% had 
it in place, while in traditional IUCD inser-
tion, 6% had failed insertion, 80% had it in 
place, and 14% had it low lying. High sta-
tistical differences existed between groups 
(P<0.001) [12].
Elsedeek examined the effectiveness of 
trans-abdominal ultrasonography guidance 
in IUCD insertion identification in her co-
hort study. She evaluated 80 parous women's 
IUCD after the operation and one week lat-
er. Proper IUCD fitting and placement were 
accomplished in 32 (80%) and 27 (68%) 
women compared to 39 (98%) and 38 (95%) 
women in the non-ultrasound guided and ul-
trasound guided groups (P = 0.04 and 0.02). 
Ultrasound guidance improved IUCD place-
ment and fit compared to non-ultrasound 
guidance [13].
In the current study, the fundal distance 
was statistically significantly higher in the 
non-ultrasound guided technique group as 
compared to the ultrasound technique group 
(5.70 ± 3.40 mm versus 3.30 ± 1.02 mm re-
spectively). At one month follow up, the 
fundal distance was statistically significant-
ly higher in the non-ultrasound guided tech-
nique group as compared to the ultrasound 
technique group (6.68 ± 2.58 mm versus 5.75 
± 2.32 mm respectively).
According to Elhoussieny et al., fundal dis-
tance (distance between the IUCD and inner 
uterine wall) 0.0 -0.3 mm was substantial-
ly more prevalent in group U than group B 
(P=0.009) shortly after insertion [7].
The current results showed that the Pain score 
during insertion was statistically significant-
ly higher in the non-ultrasound guided tech-
nique group as compared to the ultrasound 
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group (1.77 ± 0.72 and 0.98 ± 0.65 respec-
tively).
This matches a recent meta-analysis of sev-
en RCTs involving 1267 subjects. In the ul-
trasound-guided group, IUCD insertion re-
duced VAS pain (P = 0.001) [14].
In agreement with Samaha et al., TAS-IUCD 
insertion resulted in considerably decreased 
mean pain scores (1.3 ± 1.02 vs. 1.6 ± 0.76, 
P=0.0001) [11].
According to El-Bahnasy et al., ultra-
sound-guided IUCD insertion patients re-
ported discomfort between 1-5 with Median 
(IQR). 4 (3–5); conventional IUCD insertion 
group: 3-8 (IQR). 7 (6 – 8). Significant differ-
ences were found between groups (P<0.001) 
[12].
Elhoussieny et al. showed that pain per-
ception (VAS-100) was significantly lower 
among group ultrasound guided group than 
among group non ultrasound guided tech-
nique group [7]
Abbas observed that TAS-IUCD inser-
tion was statistically superior to regular 
IUCD insertion in participant pain assess-
ments (P<0.001) [6].This is because ultra-
sound-guided IUCD insertion eliminates un-
wanted manipulations (touch/push) of the 
cervix or uterus, which can cause additional 
pain.
In this study, the duration for insertion 
was statistically significantly longer in the 
non-ultrasound guided technique group as 
compared to the ultrasound group (7.58 ± 
0.90 minutes and 5.94 ± 1.19 minutes re-
spectively).This supported Baradwan et al.'s 
finding that ultrasonography guided reduced 
procedure insertion time compared to control 
(P < .001) [14].
El-Bahnasy et al. found that ultrasound-guid-
ed IUCD insertion took 25-45 seconds, with 
a mean ±S.D. of 35.56 ±6.323, while tradi-
tional IUCD insertion took 56-110 seconds, 
with a mean ±S.D. of 82.44±17.545. Signifi-
cant differences (P < 0.001) were found be-

tween groups, supporting our findings [12].
This also was in the same line with Abbas 
who reported that the mean time for IUCD 
insertion in the TAS-guided IUCD insertion 
was 32.2 ± 14.8 seconds versus 77.7 ± 30.6 
seconds in the traditional group (p < 0.001) 
[6].
In agreement with our findings, Elsedeek et 
al. (2016) found that US-guided procedures 
were shorter [13].
A key distinction between the two tech-
niques, in favor of the new methodology, 
was the number of stages and instruments 
needed by the old method. When a patient is 
in a lot of pain, they tend to move around a 
lot, which makes the treatment more difficult 
and takes longer.
However, according to Ali et al. (2019). 
Examined the time and pain of intrauter-
ine contraceptive device insertion using 
trans-abdominal ultrasound (US-guided) 
and the Uterine Sounding Sparing Approach 
(USSA). According to their research, USSA 
is a superior method that significantly reduc-
es treatment time and pain while increasing 
patient satisfaction [15].
Our results showed that the degree of satis-
faction was statistically significantly higher 
in the ultrasound technique group. Accord-
ing to El-Bahnasy et al., there was no statis-
tically significant difference between groups 
(P=0.436) in patient satisfaction, with 89% 
satisfied and 11% unsatisfied in the ultra-
sound-guided IUCD insertion group and 
41% with 59% in the traditional group [12].
Additionally, the ultrasound-guided group 
had a higher rate of satisfied women, accord-
ing to Baradwan et al. [14].
According to Elhoussieny et al., there was a 
marked decrease in patient dissatisfaction in 
the group that had ultrasonography guidance 
compared to the group that did not [7]
In the current study, the overall incidence 
of complications was statistically signifi-
cantly higher in the non-ultrasound guided 
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technique group as compared to the ultra-
sound group (12% versus 2%) (p= 0.002).
This agrees with the findings of Baradwan 
et al., who demonstrated that problems and 
misplaced IUCDs were significantly reduced 
when the insertion was guided by ultraso-
nography [14].This aligns with El-Bahnasy 
et al.'s findings of substantial differences (P< 
0.001) in IUCD insertion complications be-
tween groups. Ultrasound-guided IUCD side 
effect 71% of IUCD-inserted women had no 
complications, 16% suffered bleeding, 7% 
pelvic pain, and 6% backache. In traditional 
IUCD insertion, 69% of women experienced 
no complications, 20% bleeding, 9% pelvic 
pain, and 2% backache [12].
Maged et al. found that ultrasound-guided 
group ladies had fewer problems, including 
bleeding and procedure failure, than con-
trols. In terms of other problems, such as 
infection and perforation, both groups were 
comparable [16].
The overall complication rate was much low-
er in the group who underwent ultrasonogra-
phy guidance compared to the group that did 
not.
With just two cases recorded in the group 
using the non-ultrasound guided approach, 
there was no statistically significant differ-
ence in the incidence of expulsion between 
the two groups (p= 0.155).This was in line 
with the findings of Samaha et al., who found 
no statistically significant difference in the 
rate of IUCD expulsion between the groups 
who had TAS-IUCD insertion and those that 
did not (0.7% (1/150) versus 1.3% (2/150), 
respectively, P=0.6) [11].
A number of complications, including uter-
ine colic, bleeding, unplanned pregnancies, 
expulsion, and IUCD displacement, can 
arise from the use of IUCDs [17, 18]. In this 
study, one-month postmenstrual downward 
displacement (mm) did not differ between 
groups statistically. The incidence of cervical 
displacement was not statistically significant 
(p= 0.155) and only two cases of expulsion 

were documented in the non-ultrasound guid-
ed method group. This contradicted Samaha 
et al., who found that TAS-IUCD insertion 
considerably reduced cervical IUCD dis-
placement (0% (0/150) versus 2% (3/150), 
P=0.03) [11].
Also, TAS-guided IUCD insertion enables 
for correct IUCD placement and decreases 
the danger of expulsion and mal-positioning, 
according to Balica et al.,  Which could lead 
to fewer cases of unwanted pregnancies, less 
pain after the procedure, and happier patients 
who get intrauterine device [19].
In a study by McCool, 21% of symptomat-
ic women needed IUCD removal (19% due 
to incorrect IUCD position) and 18% of as-
ymptomatic women needed it based on ultra-
sound findings.
While perforation of the uterus during intra-
uterine device insertions occurs in 0.6–16% 
of all insertions, it is more likely to occur 
if the device is inserted within four to six 
weeks following either the delivery of the 
baby or an elective abortion [20].Neither the 
incidence of low-lying IUCD (p=0.081) nor 
the incidence of partial perforation (p=0.081) 
differed significantly between the two groups 
in the present work. The non ultrasound 
guided technique group, complications were 
bradycardia 4%, partial perforation 6%, Low 
lying IUCD in 6%.
Samaha et al. did not find any perforations, 
pregnancies, or mal-positioned IUCDs in 
their investigation, which is in line with the 
current findings [11].
The main limitation of the study is that is a 
single center study that couldn’t reflect the 
variations in the technical skills of the opera-
tor that could affect the results.

Conclusion
The use of ultrasound during the insertion 
of IUCD was associated with some favor-
able outcomes such as shorter duration of 
insertion, less pain scores and higher degree 
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of satisfaction lesser incidence of complica-
tions. Although the overall success rate was 
higher in the ultrasound group, it showed no 
statistically significant difference compared 
to the non-ultrasound guided technique 
group. A multicentric study is recommended 
based on regular follow up of IUCD,being 
guided by TVUS scan.
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Abstract
Background : Accurately predicting the possibility of 
pregnancy during an in vitro fertilization (IVF) or intra-
cytoplasmic sperm injection (ICSI) cycle has long been 
challenging.   
Aim of the Work : to determine whether the clinical 
pregnancy rate in IVF and ICSI cycles is affected by the 
alteration in endometrial thickness, volume, and perfu-
sion between the end of the estrogen phase and the day of 
embryo transfer.  
Patients and Methods: The present study was a prospec-
tive observational study conducted in the obstetrics and 
gynecology department of Mansoura University Hospi-
tals, Mansoura, Egypt. The present study was conducted 
on 25 subfertile women undergoing IVF and ICSI cycles. 
Endometrial preparation with the use of progesterone was 
done for all patients. In these 25 women candidates for 
ICSI, endometrial thickness and sub-endometrial perfu-
sion were measured with a trans-vaginal 2-dimensional 
ultrasound (2D U/S) and 3-dimensional power Doppler 
ultrasound (3D PD U/S), respectively, on the day of hu-
man chorionic gonadotrophin (hCG) trigger and embryo 
transfer (ET).  
Results: When comparing instances with positive preg-
nancy tests to those with negative pregnancy tests, there is 
a notable increase in endometrial volume and sub-endo-
metrial vascularization flow index (VFI), corresponding 
to the occurrence of pregnancy on the day of the hCG 
trigger and the day of embryo transfer. The average uter-
ine resistance index (RI) on the day of embryo transfer in 
positive pregnancy cases is considerably higher than in 
negative pregnancy instances, and it is also significantly 
higher on the day of embryo transfer compared to the day 
of HCG trigger in positive pregnancy cases. By contrast-
ing cases in which pregnancies were positive with those 
in which they were negative, there is a significant increase 
in the average uterine pulsatility index (PI) on the days of 
embryo transfer and HCG trigger as well as on the day of 
embryo transfer when compared to the day of HCG trig-
ger in positive pregnancy cases. 
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Conclusion: Endometrial volume, sub-endo-
metrial VFI, uterine RI, and uterine PI had an 
impact on the pregnancy outcome and clini-
cal pregnancy rate in IVF and ICSI cycles.
Keywords: Compaction, endometrial, IVF 
and ICSI cycles, pregnancy. 

Introduction
Endometrial receptivity is the term used to 
characterize the complex process by which 
the uterine lining gets ready for an embryo's 
implantation. The success of embryo apposi-
tion, adhesion, invasion, and ongoing preg-
nancy depends on the synchronization of 
endometrial preparation and embryo growth, 
which are independent but contemporaneous 
processes. [1].
Endometrial compaction can be defined as 
an increase in endometrial vascular density 
associated with the progressive coiling of the 
spiral arteries during the luteal phase. This 
feature is a characteristic of the late lute-
al phase, in which endometrial thickness is 
different from that at the end of the estrogen 
phase [2].
The term "assisted reproductive technology" 
(ART) describes techniques that manipulate 
oocytes outside of the body; the most popu-
lar kind of these techniques is in vitro fertil-
ization (IVF). The phrase "in vitro" refers to 
fertilizing oocytes outside of a living crea-
ture in a petri dish, whereas embryos grow 
into pregnancy in the uterus and oocytes ma-
ture in vivo in the ovary. [3].
Advances in in vitro fertilization (IVF) and 
embryo transfer (ET) have come about as a 
consequence of examining every stage of the 
procedure, comparing the effects of various 
approaches, and assessing the outcomes to 
determine which approach is best. This in-
cludes patient preparation, stimulation proto-
col selection, culture technique, embryo se-
lection, transfer mechanics, and post-transfer 
management. [4].
Age, the quality of the embryo, and endome-

trial receptivity are the primary factors that 
determine whether an assisted reproductive 
technology cycle is successful. An essential 
condition for embryonic implantation is the 
synchronization of endometrial and embry-
onic development. Most couples can now 
acquire high-quality embryos owing to ad-
vancements in laboratory technology. As a 
result, determining the patient's anticipated 
course of treatment depends greatly on the 
endometrial receptivity. 
While endometrial receptivity has a signifi-
cant guiding role in therapy that can signifi-
cantly increase the success rate of in vitro 
fertilization (IVF), one of the primary issues 
is the dearth of real clinical trials to assess 
endometrial receptivity. [5].
Endometrial compaction, which is the change 
in endometrial thickness between the end of 
the estrogen-only phase and the day of em-
bryo transfer, has been the subject of recent 
research evaluating its predictive power for 
success after frozen embryo transfer (FET). 
The endometrium's compaction upon pro-
gesterone initiation suggests that it is recep-
tive to the hormone, suggesting that it may 
serve as a surrogate for endometrial recep-
tivity. There have been inconsistent findings 
from three cohort studies on the connection 
between endometrial compaction and clini-
cal outcomes after ET. [2, 6].
However, when Bu et al. evaluated 1334 nat-
ural cycle blastocyst FETs as well as 1757 
medicated FETs, they discovered that cycles 
in which the endometrial lining expanded 
following the onset of progesterone had a 
higher clinical pregnancy rate (CPR) than 
cycles in which the lining either compacted 
or remained unchanged in both medicated 
and natural cycle FET. In this investigation, 
every embryo was a high-quality, untested 
blastocyst. [7].
The current study set out to determine if the 
clinical pregnancy rate and pregnancy out-
come in IVF and ICSI cycles were affected 
by changes in endometrial thickness, vol-
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ume, and perfusion between the end of the 
estrogen phase and the day of embryo trans-
fer.

Patients and Methods
The current study was a prospective observa-
tional study conducted at the obstetrics and 
gynecology department of Mansoura Uni-
versity Hospitals in Mansoura, Egypt.
Before their involvement in the study, all 
women who were chosen for participation 
provided written informed consent. The 
Mansoura Faculty of Medicine Institution-
al Research Board (MFM-IRB) granted ap-
proval.
Twenty-five subfertile women having IVF/
ICSI cycles participated in the current study. 
We excluded from our study any patient who 
was less than 20 years old or more than 40 
years old, had a body mass index (BMI) of 
less than 18.5 kg/m2 or more than 30 kg/m2, 
had lesions in the uterus, had poor quality 
embryos, and had chronic hypertension, lung 
disease, diabetes mellitus, renal disease, liver 
disease, endocrine disorder, or autoimmune 
disease.
If the endometrial thickness is not sufficient, 
estrogen treatment is continued, and ultra-
sound evaluation is done repeatedly until the 
endometrium becomes apparent to be suffi-
cient. Following ovulation induction and oo-
cyte retrieval, in every patient, progesterone 
was utilized to prepare the endometrium. Pa-
tients whose endometrial thickness at the end 
of the estrogen phase was less than 7 mm had 
their cycles cancelled and were not included 
in the analysis. Any naturally occurring or ar-
tificially created cycles were not included in 
this research.
On the day of the hCG trigger and embryo 
transfer (ET), endometrial thickness and 
sub-endometrial perfusion were examined in 
these 25 women who were eligible for ICSI 
using a transvaginal 2-D ultrasound and a 
3-D power Doppler ultrasound, respectively.

The endometrial volume (EV), thickness, and 
other angiographic power Doppler indexes 
(vascularization index (VI), flow index (FI), 
and vascularization flow index (VFI), which 
stand for the number of vessels, blood flow, 
and endometrial perfusion, respectively, plus 
uterine resistance index (RI) and pulsatility 
index (PI), were measured by utilizing the 
Samsung UGEO H60 device.
Endometrial compaction is assessed by ul-
trasound measurements of endometrial 
thickness, endometrial volume, and sub-en-
dometrial perfusion using a trans-vaginal 
2-D ultrasound and 3-D power Doppler on 
the day of triggering and the day of embryo 
transfer.
The main outcome measure is modifica-
tions to endometrial thickness, volume, per-
fusion, and ongoing pregnancy rate.

Results
Pregnancy rates were 40% (table 1).
Between instances with positive and negative 
pregnancy tests, there was not a significant 
difference in endometrial thickness based on 
the incidence of pregnancy on the day of the 
hCG trigger and the day of embryo transfer 
(p > 0.05). (table 2).
The endometrial volume significantly in-
creases in cases of positive pregnancy tests 
compared to negative pregnancy tests on the 
day of embryo transfer and the day of the hCG 
trigger occurs. However, in both the positive 
and negative pregnancy groups, there is no 
discernible difference in endometrial volume 
between both the day of the embryo transfer 
and the HCG trigger. (table 3).
Regarding sub-endometrial VI, there was 
no discernible difference between instances 
with positive and negative pregnancy tests 
based on the occurrence of pregnancy on the 
day of the embryo transfer and the hCG trig-
ger (p > 0.05). Between cases with positive 
pregnancy tests and negative pregnancy tests, 
there was no discernible change in sub-en-
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dometrial FI according to the occurrence of 
pregnancy on the day of the hCG trigger and 
the day of embryo transfer (p > 0.05). When 
compared to negative pregnancy tests, there 
is a notable increase in sub-endometrial VFI 
in cases of positive pregnancy tests based on 
the occurrence of pregnancy on the day of 
the hCG trigger and the day of embryo trans-
fer. In contrast, there is no discernible vari-
ation in sub-endometrial VFI in the groups 
of women who did not become pregnant 
between the day of the embryo transfer and 
the HCG trigger. Comparing the day of em-
bryo transfer to the current HCG trigger in 
the group of women who became pregnant, 
there is a significant rise in sub-endometrial 
VFI (table 4).
Regarding the average uterine RI, there was 
no discernible difference between instances 
with positive and negative pregnancy tests 
based on the incidence of pregnancy on the 
day of the hCG trigger (p > 0.05). The aver-
age uterine RI on the day of embryo transfer 
in positive pregnancy instances is significant-
ly higher than in negative pregnancy instanc-
es, and it is also significantly higher on the 
day of embryo transfer compared to the day 
of HCG trigger in positive pregnancy cases. 
By comparing instances with positive preg-
nancies to those with negative pregnancies, 
there is a significant increase in the average 
uterine PI on the days of embryo transfer and 
HCG trigger and on the day of embryo trans-
fer when compared to the day of HCG trigger 
in positive pregnancy cases (table 5).

Discussion
Since the first IVF was created in 1978, the 
processes used in assisted reproductive tech-
nologies (ART) have undergone significant 
change. [8]. There are currently methods 
for determining high-quality embryos and 
evaluating endometrial health. Additionally, 
ART procedures are always being improved 
to boost the number of successful pregnan-
cies, reduce the number of multiple births, 
and produce healthier offspring from geneti-

cally modified progenitors. [9]. The birth rate 
has not increased significantly over the past 
ten years, despite these improvements. This 
suggests that the low implantation rates in 
stimulated cycles will persist [10].
a variety of female reproductive processes, 
including implantation, endometrial expan-
sion, the formation of the corpus luteum, 
and the development of a dominant follicle, 
are undoubtedly influenced by angiogenesis. 
Therefore, in attempts to forecast the success 
of IVF treatment, a lot of research has con-
centrated on ovarian and endometrial vascu-
larization. Given that embryonic implanta-
tion occurs in the endometrium, endometrial 
blood flow provides a realistic representation 
of uterine receptivity. [11]. Nonetheless, the 
pregnancy rate increases when vessels are 
visible, reaching the endometrium and the 
sub-endometrial halo. [12].
This research project sought to ascertain if 
changes in the thickness of the endometrium, 
volume, and perfusion the day of embryo 
transfer and the completion of the estrogen 
phase possess an effect on the clinical preg-
nancy rate and pregnancy outcome in IVF/
ICSI cycles.
This study, which included 25 subfertile 
women having IVF/ICSI cycles, was a pro-
spective observational study performed in 
the obstetrics and gynecology department at 
Mansoura University Hospitals, Mansoura, 
Egypt. Progesterone was utilized in every 
case to prepare the endometrium. 
Most of the cases under investigation are ur-
ban dwellers, with an average age of 29.2 ± 
3.38 and a mean BMI of 25.69 ± 2.22. These 
findings were compared to those of Hashad 
et al., who found that women in the research 
cohort had a mean age of 26, whereas wom-
en in the control group had a mean age of 
27. [14]. El-Shourbagy et al. concluded that 
there was no discernible age difference be-
tween the groups that were fertile and infer-
tile [15]. The mean age of the study group 
was 26.9 ± 3.8 years, and the mean age of the 
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control group was 28.5 ± 4.9 years, neither 
group's differences were statistically differ-
ent. (P = 0.194) as regards age [16].
Pregnancy rates were 40%, according to the 
current study. This was comparable to other 
research, as live births occur in about one-
third of IVF and ICSI cycles [17, 18]. 44.8% 
was calculated to be the overall 1-year con-
tinuing pregnancy rate [19].
In terms of endometrial thickness, the cur-
rent study observed not a noticeable statis-
tical difference between instances with pos-
itive and negative pregnancy tests based on 
the occurrence of pregnancy on the day of 
embryo transfer and the day the hCG trigger 
occurs (p > 0.05).
Comparable to our results, other research re-
vealed no association between endometrial 
thickness on the day of the hCG application 
and pregnancy rates [20–23] or a distinction 
that is statistically significant in mean endo-
metrial thickness between groups who were 
pregnant and those who were not pregnant 
[24–26].
On the other hand, prior research by Kehila 
and colleagues revealed a statistically sig-
nificant correlation between the total preg-
nancy rate (PR) and endometrial thickness, 
which is evaluated before triggering ovula-
tion. They contend that if the endometrium 
measures more than 12 mm in width, the 
likelihood of a successful pregnancy increas-
es by around three times. [27]. Roughly the 
same conclusion is drawn from the Bozdag 
et al. study, which discovered a considerably 
higher clinical PR in individuals whose en-
dometrial thickness was greater than 14 mm 
on the day that hCG was administered [28].
The current study found that, in cases with 
positive pregnancy tests compared to nega-
tive pregnancy tests, there is a considerable 
increase in endometrial volume in accor-
dance with the occurrence of pregnancy on 
the day of the hCG trigger and the day of em-
bryo transfer. However, in both the positive 
and negative pregnancy groups, there is no 

discernible alteration in endometrial volume 
between the day of the embryo transfer and 
the HCG trigger.
Comparable to this, Kovachev et al. looked 
at the endometrial volume as determined by 
3-D ultrasound on the day of ET and discov-
ered that an endometrial volume of less than 
2 ml was associated with significantly lower 
implantation rates, while an endometrial vol-
ume of more than 2 ml was positively cor-
related with a successful outcome of ART. 
[29].
Additionally, a study found that women who 
were successful in becoming pregnant had a 
considerable increase in endometrial volume 
following hCG treatment, but not those who 
were unsuccessful. Nevertheless, they dis-
agreed with our findings since they demon-
strated that no variation was observed in en-
dometrial volume between conception and 
non-conception cycles on the day of oocyte 
aspiration. [30].
Additionally, Mercé et al. discovered that pa-
tients who became pregnant had a noticeably 
larger endometrial volume. [26].
According to our research, there was no dis-
cernible change in sub-endometrial FI or VI 
between instances with positive and negative 
pregnancy tests on the day of the embryo 
transfer and the hCG trigger (p > 0.05).
In keeping with what we discovered, on 
the day of embryo transfer, Kim et al. con-
ducted a prospective observational study on 
234 women (n = 113 pregnant group and n 
= 121 nonpregnant group) having their first 
IVF-ET utilizing a GnRH-long protocol with 
stimulation by recombinant follicular stimu-
lating hormone (rFSH). The women had col-
or Doppler ultrasonography and 3D power 
Doppler-US scans. While sub-endometrial 
region VI and FI did not vary throughout the 
groups, the group of pregnant women showed 
increased endometrial VI, FI, and VFI values 
than the nonpregnant group (p = 0.001, p = 
0.000, and p = 0.021, respectively) [31].
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These findings contrast with a study by 
Kupesic et al. that included 89 patients and 
revealed that, on the day of embryo transfer, 
pregnant patients had considerably higher 
sub-endometrial FI compared to non-preg-
nant patients, whereas sub-endometrial VI 
and VFI were equivalent in both groups [32].
In addition, Vohra et al. demonstrated that 
endometrial VI was substantially higher in 
the pregnant group than in the non-pregnant 
group. [33].
The current study demonstrated that, in cas-
es with positive pregnancy tests compared 
to negative pregnancy tests, there is a con-
siderable rise in sub-endometrial VFI in ac-
cordance with the occurrence of pregnancy 
on the day of the hCG trigger and the day of 
embryo transfer. In contrast, there is no dis-
cernible variation in sub-endometrial VFI in 
the negative pregnancy groups between the 
day of embryo transfer and the HCG trigger. 
There is a discernible increase in sub-endo-
metrial VFI when the day of embryo transfer 
is compared to the day of HCG trigger in the 
pregnant positive group.
Consistent with our results, Mishra et al. 
proved that there was a substantial difference 
in endometrial VI, FI, and VFI between the 
pregnant and non-pregnant groups. While 
sub-endometrial FI was identical between 
the two groups, there was a substantial dif-
ference in sub-endometrial VI and VFI [34].
More than half of pregnancies that are suc-
cessfully achieved in the absence of endome-
trial and sub-endometrial flow on the day of 
embryo transfer end in spontaneous miscar-
riage, indicating that the development of the 
endometrial vascular tree is crucial for sup-
porting the early stages of gestation [35].
According to Ng et al., the pregnant group 
had considerably higher levels of uterine RI, 
endometrial VI, and VFI than the non-preg-
nant group. [36].
According to our research, the average uter-
ine RI did not show any significant difference 
between the cases of positive and negative 

pregnancy tests on the day of the hCG trigger 
(p > 0.05). The mean uterine RI on the day 
of embryo transfer in cases of positive preg-
nancy is considerably higher than in cases of 
negative pregnancy; additionally, in cases of 
positive pregnancy, it is significantly higher 
on the day of embryo transfer in comparison 
to the day of HCG trigger.
These results might be related to the impact 
of elevated serum estradiol and the hormonal 
state during ovarian-controlled stimulation. 
When using recombinant HCG (rhCG) as a 
trigger, all parameters for both groups signifi-
cantly decreased; flowmetry parameters then 
recovered on the day of embryo transfer. Due 
to its up-regulation effect on vascular endo-
thelial growth factors, the rhCG effect on 
vascularization may be linked to a decrease 
in both resistance and pulsatility flow. [37].
Consistent with our findings, Ragheb et al. 
show that sub-endometrial RI does not differ 
statistically between pregnant and non-preg-
nant groups [38].
However, in contrast, a study conducted in 
Turkey by Adkan et al. used transvaginal 
color Doppler ultrasonography on the day 
of the hCG injection to compare uterine and 
arcuate blood flow parameters in 46 women 
having IVF therapy with and without a good 
outcome. They showed that women who had 
successful IVF had considerably lower mean 
uterine artery PI and RI as well as arcuate 
artery RI than those who had unsuccessful 
operations. [39].
The outcomes of the current investigation 
exhibited that there was a significantly high-
er increase in the average uterine PI on the 
days of embryo transfer and HCG trigger in 
positive pregnancy instances than in nega-
tive pregnancy instances. Additionally, in 
cases of positive pregnancy tests, the average 
uterine PI on the day of embryo transfer is 
greater than the day of the HCG trigger.
Conversely, Zollner et al. showed that in cryo 
cycles, no distinction was made. in the uter-
ine artery blood flow parameters (PI [3.2 vs. 

Mahmoud Thabet Mahmoud



102 Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 20257Egypt.J.Fertil.Steril. Volume 29, Number 2, March - April, 2025

Mahmoud Thabet Mahmoud

3.0], RI [0.9 vs. 0.9], and peak systolic ve-
locity (PSV) (53.2 vs. 51.2) between patients 
who were pregnant and those who were not. 
[13].
Furthermore, Ng and colleagues examined 
the impact of smoking, female age, different 
forms of infertility and parity, reasons for in-
fertility, and estradiol (E2) serum levels on 
Doppler ultrasound during IVF treatment. 
All the previously described parameters were 
discovered to have no effect on the endome-
trial and sub-endometrial Doppler flow indi-
ces. assessed on the day of the hCG injection 
during ICSI treatment. [40].
A study performed in 2011 demonstrated that 
in cases of recurrent miscarriage, there is a 
requirement for both healthy blood flow to 

Table ( 1 ): Pregnancy rate in the study cases.

Variables Study cases.  
n= 25

Number Percent

Pregnancy

Negative pregnancy 15 60

Positive pregnancy 10 40

Categorical data expressed as number (%)
Table (2): Analysis of endometrial thickness according to the occurrence of pregnancy

Variables Negative pregnancy  
(n= 15)

Positive pregnancy 
(n= 10)

Test of 
significance

On the day of the hCG trigger 10.27 ± 1.51 10.32 ± 2.05 t = - 0.075
P= 0.957

On the day of embryo transfer 10.31 ± 1.51 10.44 ± 2.04 t = - 0.186
P= 0.854

P1 0.638 0.116

t: Paired samples t-test   
*: Statistically significant (p˂ 0.05)
P1: Comparison between the value on the day of embryo transfer and the hCG trigger

the uterus and endometrium, as evidenced 
by decreased endometrial blood flow and in-
creased uterine artery blood flow resistance. 
Additionally, women who experience unex-
plained recurrent pregnancy loss may exhibit 
abnormalities in both uterine and endome-
trial blood flow. [41]. However, Alcázar and 
Ruiz Perez found no statistically significant 
variations in Doppler parameters between 
patients who had a threatened first-trimester 
abortion and those who did not. [42].

Conclusion
Endometrial volume, sub-endometrial VFI, 
uterine RI, and uterine PI all impact the clin-
ical pregnancy rate and pregnancy outcome 
in IVF/ICSI cycles.
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Table (3): Analysis of Endometrial Volume according to the occurrence of pregnancy 

Endometrial Volume Negative pregnancy 
 (n= 15)

Positive pregnancy  
 (n= 10)

Test of 
significance

On the day of the hCG trigger 3.14 ± 0.85 4.29 ± 1.25 t = - 2.746
P= 0.012*

On the day of embryo transfer 2.96 ± 0.84 4.16 ± 1.26 t = -2.862
P= 0.009*

P1 0.308 0.426

t: Paired samples t-test   
*: Statistically significant (p˂ 0.05)
P1: Comparison between the value on the day of the hCG trigger and the day of embryo 
transfer
Table (4): Analysis of sub-endometrial VI, FI and VFI according to the occurrence of 
pregnancy 

Negative 
pregnancy 

(n= 15)

Positive 
pregnancy  

 (n= 10)
Test of 

significance

Sub-endometrial VI

On the day of the hCG trigger 1.39 ± 0.63 1.74 ± 0.92 t = - 1.128
P= 0.271

On the day of embryo transfer 1.65 ± 0.63 2 ± 0.92 t = -1.119
P= 0.275

P1 0.284 0.280

Sub-endometrial FI

On the day of the hCG trigger 28 ± 4.84 30.42 ± 2.57 t = - 1.444
P= 0.162

On the day of embryo transfer 28.60 ± 4.83 30.84 ± 2.56 t = -1.340
P= 0.193

P1 0.457 0.695

Sub-endometrial 
VFI

On the day of the hCG trigger 0.35 ± 0.18 0.71 ± 0.29 t = - 3.745
P= 0.001*

On the day of embryo transfer 0.52 ± 0.18 0.99 ± 0.29 t = - 4.961
P ˂ 0.001*

P1 0.106 0.045*

t: Paired samples t-test 
*: Statistically significant (p˂ 0.05)
P1: Comparison between the value on the day of the hCG trigger and the day of embryo 
transfer 
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Table (5): Analysis of average uterine RI and PI according to the occurrence of preg-
nancy 

Negative 
pregnancy 

(n= 15)

Positive 
pregnancy  

 (n= 10)
Test of 

significance

average uterine RI

On the day of the hCG trigger 0.81 ± 0.03 0.80 ± 0.06 t = 0.221
P= 0.827

On the day of embryo transfer 0.82 ± 0.03 0.88 ± 0.06 t = -3.829
P= 0.003*

P1 0.642 0.001*

average uterine PI

On the day of the hCG trigger 1.86 ± 0.36 2.27 ± 0.51 t = - 2.369
P= 0.027*

On the day of embryo transfer 2.01 ± 0.35 2.50 ± 0.51 t = -2.864
P= 0.009*

P1 0.124 0.041*

t: Paired samples t-test   
*: Statistically significant (p˂ 0.05)
P1: Comparison between the value on the day of the hCG trigger and the day of embryo 
transfer 
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Abstract
Background: Endometriosis is defined as the presence 
of endometrial glands and stroma outside the uterus, is 
a frequent gynaecological disease. Accurate diagnosis 
and staging of endometriosis by imaging is essential to 
accurately guide the clinician in disease management. 
Transvaginal sonography (TVS) is a cost-effective meth-
od compared to MRI in the diagnosis of endometriosis 
specifics.  
Aim: To evaluate the accuracy of TVS in the detection of 
pelvic adhesions caused by endometriosis.
Methods: This prospective cohort study enrolled 80 cas-
es diagnosed with endometriosis were subjected to lap-
aroscopy. Transvaginal ultrasonography was done using 
2D and 3D scan without any bowel preparation and was 
guided by Adhesion scoring system. Transvaginal ultra-
sonography was used to detect the presence or absence of 
adhesions using the sliding sign approach.
Results: Concerning the severity of endometriosis based 
on the r-ASRM classification, the number of cases with 
disease stages I and II, stage III and stage IV were 3 
(2.3%), 32 (24.4%) and 96 (73.3%), respectively. There 
was statistical significance difference between TVS Tech-
nique versus laparoscopy as regard detection of mid ante-
rior adhesion, up anterior adhesion, up posterior adhesion, 
mid posterior adhesion, Rt-O-Ut adhesion, Inter O-O ad-
hesion, Rt-O-side adhesion, Lt-O-Ut adhesion, Lt-O-side 
adhesion and Low posterior adhesion (P<0.05).
Conclusion: Adhesion scoring system could simply and 
noninvasively predict the degree of endometriosis adhe-
sions. As a result, we could assess the actual condition of 
endometriotic adhesions with this approach both presur-
gically and postoperatively.    
Keywords: Transvaginal, Ultrasonography, Endometrio-
sis, Adhesions, Sliding Sign.

INTRODUCTION
Endometriosis is a frequent gynecological disorder de-
scribed by the existence of extrauterine stroma and ec-
topic endometrial glands. It has been a frequent and es-
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sential problem in females of reproductive 
age, presenting with pain and loss of fertil-
ity (1). Endometriosis affects around 6–10% 
of childbearing females who are fertile, with 
peak prevalence among those in their 25–
30s. Endometriosis can have a broad spec-
trum of manifestations which include irreg-
ular menstrual periods, chronic pelvic pain 
(CPP), painful menstruation, dyspareunia, 
dysphasia, dysuria, subfertility, and a poor 
life quality (2).
The most frequent site of endometriosis are 
the ovaries and the pelvic peritoneum, fol-
lowed by deep masses in pelvic subperitone-
al space, the gut, and the genitourinary sys-
tem (3). Endometrioma has been considered a 
frequent adnexal mass in premenopausal fe-
males, and it is often accompanied by adhe-
sions, which could make the operation more 
difficult with a subsequent increase in the 
operating time (4). US could be utilized in the 
presurgical diagnosis of females with sus-
pected endometriosis to decrease the number 
of unwarranted laparoscopies (negative lapa-
roscopy) (5).
The sliding sign approach using TVS is a 
non-invasive and efficient approach for de-
tection of endometriosis adhesions at the 
Douglas’ pouch (6). Unluckily, the size of an 
endometrioma measured by TVS assessment 
doesn’t correlate with the degree of adhesive 
disease. Additionally, small cysts may be as-
sociated with a considerable degree of pelvic 
adhesions (7). Numerous other approaches, 
which include the Enzian score, US map-
ping and endometriosis fertility index (EFI) 
approach are suggested as diagnostic proce-
dures for endometriosis (8).
A possible need for presurgical assessment 
has to be the recognition of extensive pelvic 
adhesions to allow referral to an appropriate 
surgeon with adequate experience in con-
ducting difficult laparoscopy. In fact, pelvic 
adhesions could limit the proper laparoscop-
ic surgery and have been considered the pri-
mary cause for conversion to laparotomy (9).

Aim of Study
This study aimed to evaluate the accuracy 
of TVS in the detection of pelvic adhesions 
caused by endometriosis. 

PATIENTS AND METHODS
This prospective cohort study was conducted 
in Mansoura University Hospital Obstetrics 
and Gynecology Department on (80) cases 
diagnosed with endometriosis. This study 
was performed within 1 year years January 
2021 to January 2022. This study enrolled 
patients aged from 18 to 45 years old with 
clinical diagnosis of pelvic endometriosis and 
were subjected to laparoscopy. Patients with 
pelvic tumors whether benign or malignant, 
patients with history of Pelvic Inflammatory 
Disease, patients have unilateral or bilateral 
adnexectomy at the time of surgery and pa-
tients refused to participate in the study were 
ruled out from this study.

Methods
Entire cases were subjected to history taking 
and general examination that included age, 
body mass index, previous medical treatment 
or previous surgery for endometriosis, oper-
ation time, blood loss. Abdominal and local 
examinations were also done for all patients. 
Transvaginal ultrasound was guided by Ad-
hesion scoring system (8) and this system in-
cludes 2 components, the adhesion mapping 
phase and the scoring phase. The total num-
ber of sites showing adhesions in the two im-
ages was directly described as an adhesion 
score ranging from zero to ten.
The adhesion mapping phase was used to de-
tect adhesions to measure the extent of the 
endometriosis adhesions. The presence or 
absence of adhesions was evaluated in a total 
of 10 sites: five in the uterus–ovarian cross- 
section (transverse) and five in the sagittal 
section of the uterus (sagittal). Five sites in-
cluded in the transverse plane were the spac-
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es between the right ovary and the uterus (Rt 
O-Ut) and between the left ovary and the uter-
us (Lt O-Ut), the space between the left and 
right ovary (Inter O-O), the spaces between 
the right ovary and the right pelvic sidewall 
(Rt O Side) and between the left ovary and 
the left pelvic sidewall (Lt O-Side).
While the five sites included in the sagittal 
plane were the upper 1/2 (Up Ant) and the 
lower half (Mid Ant) of the anterior side of 
the uterus, ranging from the upper uterine 
part to the vesicouterine pouch and the up-
per 3rd (Up Post), the middle 3rd (Mid Post) 
and the lower 3rd (Low Post) of the posterior 
uterine aspect, ranging from the upper uter-
ine part to Douglas’ pouch. 
Transvaginal ultrasonography was used to 
detect the presence or absence of adhesions 
using the sliding sign approach. The same 
ten areas were assessed by TVS and are as-
sessed under laparoscopy of the pelvis to 
detect whether the adhesions exist or not to 
confirm the accuracy of adhesion mapping 
detected before operation.
The existence of adhesions was evaluated 
by assessing the mobility between an object 
and its nearby adjacent structures according 
to the pressure on the laparoscopic forceps 
(when mobility could be detected between 
two structures, it has to be judged as a site 
negative for adhesion; otherwise, it should 
be judged as a site positive for adhesion). 
The overall number of areas revealing adhe-
sions could be defined as an intraoperative 
adhesion score ranging from zero to ten. The 
adhesion scoring phase included calculating 
the score according to the lesions determined.
Transvaginal ultrasonography was done 
using 2D and 3D scan without any bow-
el preparation. The region-of-interest was 
detected in US using a B-mode scan and a 
transvaginal volume transducer. The sliding 
sign approach consisted of detecting whether 

an object is sliding against its surroundings 
by pushing it with the examiner’s hand over 
the abdominal wall by using TVS. 

Ethical Consideration
Approval from the hospital's ethical commit-
tee (IRB) was obtained. Informed consent 
was obtained from all the studied women. 
Personal privacy was respected. The collect-
ed data was not used for any other purpose.

Statistical Analysis
Data were entered and analyzed using IBM-
SPSS software (IBM Corp. Released 2017. 
IBM SPSS Statistics for Windows, Version 
25. Armonk, NY). Qualitative data were ex-
pressed as frequency and percentage. Qual-
itative data for two groups were compared 
by Chi-Square test (or Fishers exact test). 
Quantitative data were initially tested for 
normality using Kolmogorov-Smirnov and 
Shapiro-Wilks tests with data being normally 
distributed if p>0.05. Quantitative data were 
expressed as mean±SD if normally distrib-
uted or median and IQR if not. Quantitative 
data between two groups were compared by 
Independent- Samples t test or the non-para-
metric alternative Mann-Whitney U test ac-
cording to the distribution of data. Results 
were considered as statistically significant if 
p value ≤ 0.050. 

RESULTS
Table (1) represents analysis of the laparo-
scopic findings in the cases of the study in 
which positive adhesions (mid anterior, up 
anterior, up posterior, mid posterior, low pos-
terior, Rt-O-Ut, Rt-O-side, Inter O-O, Lt-O-
Ut, Lt-O-side) represents the following ratios 
respectively (5%, 2.5%, 22.5%, 51.3%, 60%, 
50%, 40%, 41.3%, 68.8%, 48.8%). Table (1): 
Analysis of the laparoscopic findings in the 
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Table (1): Analysis of the laparoscopic findings in the cases of the study

Items Study subjects   N = 80
Positive adhesions Number Percent
Mid anterior 4 5
Up anterior 2 2.5
Up posterior 18 22.5
Mid posterior 41 51.3
Low posterior 48 60
Rt-O-Ut 40 50
Rt-O-side 32 40
Inter O-O 33 41.3
Lt-O-Ut 55 68.8
Lt-O-side 39 48.8

Table (2) shows predictive value of TVS Technique versus laparoscopy in detection of mid 
anterior adhesion, there is statistical significance difference between both methods. TVS Sen-
sitivity represents 25%, TVS specificity represents 98.7%, TVS accuracy represents 25%, 
TVS PPV is 50% and NPV is 96.25.
Table (2): Predictive value of TVS Technique versus laparoscopy in detection of Mid 
anterior adhesion

Laparoscopic findings
c2/FET PNegative (n= 76) Positive (n= 4)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=78) 75 (TN) 98.7 3 (FN) 75

8.754 0.003*
Positive (N= 2) 1 (FP) 1.3 1 (TP) 25
Sensitivity 25 %
Specificity 98.7 %
Accuracy 95 %
PPV 50%
NPV 96.2%

c2: Chi-square test  
FET: Fischer’s exact test                       *: Statistically significant 
PPV: Positive predictive value       NPV: Negative predictive value
Table (3): Predictive value of TVS Technique versus laparoscopy in detection of Up an-
terior adhesion

Laparoscopic findings
c2/FET PNegative (n= 78) Positive (n= 2)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=75) 75 (TN) 96.2 0 (FN) 0

30.769 < 0.001*
Positive (N= 5) 3 (FP) 3.8 2 (TP) 100
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Sensitivity 100 %
Specificity 96.2 %
Accuracy 96.2 %
PPV 40%
NPV 100%

c2 : Chi-square test  
FET: Fischer’s exact test                        *: Statistically significant 
PPV: Positive predictive value       NPV: Negative predictive value
Table (4) shows predictive value of TVS Technique versus laparoscopy in detection of Up 
posterior adhesion, in which statistical significance difference is found between them (p< 
0.001*). TVS sensitivity is 83.3%, TVS specificity is 87.1%, TVS accuracy 86.2%, TVS PPV 
is 65.2%, TVS NPV is 94.7%.
Table (4): Predictive value of TVS Technique versus laparoscopy in detection of Up pos-
terior adhesion

Laparoscopic findings
c2/FET PNegative (n= 62) Positive (n= 18)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=57) 54 (TN) 87.1 3 (FN) 16.7

33.781 < 0.001*
Positive (N= 23) 8 (FP) 12.9 15 (TP) 83.3
Sensitivity 83.3 %
Specificity 87.1 %
Accuracy 86.2 %
PPV 65.2%
NPV 94.7 %

c2: Chi-square test  
FET: Fischer’s exact test                        *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value
Table (5) shows predictive value of TVS Technique versus laparoscopy in detection of Mid 
posterior adhesion with statistical significance difference between them p< 0.001*. TVS Sen-
sitivity is 95.1%, TVS Specificity is 76.1%, TVS Accuracy is 86.2%, TVS PPV is 81.3%, 
TVS NPV is 93.8%.
Table (5): Predictive value of TVS Technique versus laparoscopy in detection of Mid 
posterior adhesion

Laparoscopic findings
c2/FET PNegative (n= 39) Positive (n= 41)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=32) 30 (TN) 76.9 2 (FN) 4.9

43.227 < 0.001*
Positive (N= 48) 9 (FP) 23.1 39 (TP) 95.1
Sensitivity 95.1 %
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Specificity 76.9 %
Accuracy 86.2 %
PPV 81.3%
NPV 93.8 %

c2 : Chi-square test  
FET: Fischer’s exact test                        *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value
Table (6) shows predictive value of TVS Technique versus laparoscopy in detection of Low 
posterior adhesion with statistical significance difference between them (p< 0.001*). TVS 
sensitivity is 89.6%, TVS specificity is 78.1%, TVS accuracy is 85%, TVS PPV is 86%, TVS 
NPV is 83.3%.
Table (6): Predictive value of TVS Technique versus laparoscopy in detection of Low 
posterior adhesion

Laparoscopic findings
c2/FET PNegative (n= 32) Positive (n= 48)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=30) 25 (TN) 78.1 5 (FN) 10.4

37.556 < 0.001*
Positive (N= 50) 7 (FP) 21.9 43 (TP) 89.6
Sensitivity 89.6 %
Specificity 78.1 %
Accuracy 85 %
PPV 86%
NPV 83.3 %

c2: Chi-square test  
FET: Fischer’s exact test                        *: Statistically significant 
PPV: Positive predictive value          NPV: Negative predictive value
Table (7) shows predictive value of TVS Technique versus laparoscopy in detection of Rt-O-
Ut adhesion with statistical significance difference between them (p< 0.001*). TVS sensitivi-
ty is 85%, TVS specificity is 82.5%, TVS accuracy is 83.8%, TVS PPV is 84.6%, TVS NPV 
is 82.9%.
Table (7): Predictive value of TVS Technique versus laparoscopy in detection of Rt-O-Ut 
adhesion

Laparoscopic findings
c2/FET PNegative (n= 40) Positive (n= 40)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=39) 33 (TN) 82.5 6 (FN) 15

36.473 < 0.001*
Positive (N= 41) 7 (FP) 17.5 34 (TP) 85
Sensitivity 85 %
Specificity 82.5 %
Accuracy 83.8 %
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PPV 84.6%
NPV 82.9 %

c2: Chi-square test  
FET: Fischer’s exact test                       *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value
Table (8) shows predictive value of TVS Technique versus laparoscopy in detection of Rt-O-
side adhesion with statistical significance difference between them p=0.003*. TVS sensitivity is 
50%, TVS specificity is 81.2%, TVS accuracy is 68.8%, TVS PPV is 64%, TVS NPV is 70.9%.
Table (8): Predictive value of TVS Technique versus laparoscopy in detection of Rt-O-side 
adhesion

Laparoscopic findings
c2/FET PNegative (n= 48) Positive (n= 32)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=55) 39 (TN) 81.2 16 (FN) 50

8.727 0.003*
Positive (N= 25) 9 (FP) 18.8 16 (TP) 50
Sensitivity 50 %
Specificity 81.2 %
Accuracy 68.8 %
PPV 64%
NPV 70.9 %

c2: Chi-square test  
FET: Fischer’s exact test                       *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value
Table (9) shows predictive value of TVS Technique versus laparoscopy in detection of Inter 
O-O adhesion with statistical significance difference between them (p< 0.001*). TVS sensitivity 
is 81.8%, TVS specificity is 81.5%, TVS accuracy is 87.5%, TVS PPV is 87.1%, TVS NPV is 
87.8%.
Table (9): Predictive value of TVS Technique versus laparoscopy in detection of Inter O-O 
adhesion

Laparoscopic findings
c2/FET PNegative (n= 47) Positive (n= 33)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=49) 43 (TN) 91.5 6 (FN) 18.2

43.898 < 0.001*
Positive (N= 31) 4 (FP) 8.5 27 (TP) 81.8
Sensitivity 81.8 %
Specificity 91.5 %
Accuracy 87.5 %
PPV 87.1%
NPV 87.8 %
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c2: Chi-square test  
FET: Fischer’s exact test                       *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value 
Table (10) shows predictive value of TVS Technique versus laparoscopy in detection of Lt-O-
Ut adhesion in which there is statistical significance difference between them p< 0.001*. TVS 
sensitivity is 85.5%, TVS specificity is 72%, TVS accuracy is 65%, TVS PPV is 87.1%, TVS 
NPV is 69.2%.
Table (10): Predictive value of TVS Technique versus laparoscopy in detection of Lt-O-Ut 
adhesion

Laparoscopic findings
c2/FET PNegative (n= 25) Positive (n= 55)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=26) 18 (TN) 72 8 (FN) 14.5

25.863 < 0.001*
Positive (N= 54) 7 (FP) 28 47 (TP) 85.5
Sensitivity 85.5 %
Specificity 72 %
Accuracy 65 %
PPV 87.1%
NPV 69.2 %

c2: Chi-square test  
FET: Fischer’s exact test                       *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value 
Table (11) shows predictive value of TVS Technique versus laparoscopy in detection of Lt-O-
side adhesion in which there is statistical significance difference between both methods (p< 
0.001*). TVS sensitivity represents 74.4%, TVS specificity represents 78%, TVS accuracy rep-
resents 76.2%, TVS PPV represents 76.3%, TVS NPV represents 46.2%.
Table (11): Predictive value of TVS Technique versus laparoscopy in detection of Lt-O-
side adhesion

Laparoscopic findings
c2/FET PNegative (n= 41) Positive (n= 39)

No % No %
Transvaginal ultrasondraphy findings
Negative (N=42) 32 (TN) 78 10 (FN) 25.6

25.863 < 0.001*
Positive (N= 38) 9 (FP) 22 29 (TP) 74.4
Sensitivity 74.4 %
Specificity 78 %
Accuracy 76.2 %
PPV 76.3%
NPV 46.2 %

c2: Chi-square test  
FET: Fischer’s exact test                       *: Statistically significant 
PPV: Positive predictive value         NPV: Negative predictive value
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DISCUSSION
Endometriosis presents as different patholo-
gies including endometrioma, deep infiltrat-
ing endometriosis (DIE) and endometriosis 
adhesions. Thus, it isn’t easy to expansively 
assess all such pathologies with a single test. 
As a result, focusing on one pathologic state 
and totally grasping its distribution and ex-
tent is important in terms of endometriosis 
management (10). Endometriosis adhesions 
are accompanied by loss of fertility. In ad-
dition, the presence of severe adhesions has 
been accompanied by with low pregnancy 
rates. Open surgery with colorectal excision 
for endometriosis apparently stimulated the 
development of extensive adhesions, which 
ultimately ended in worse pregnancy rates 
compared to laparoscopy (11).
As a result, it is clinically linked to precisely 
diagnose endometriosis adhesion to predict 
the likelihood of upcoming pregnancy. As a 
result, the traditional r-ASRM classification 
(reliant on surgical outcomes) is the only ap-
proach to totally describe the endometriosis 
adhesion condition, and no conclusive non-
invasive approach to describe endometriosis 
adhesions was confirmed (12).
Ultrasound could be utilized in the presur-
gical diagnosis of females with suspected 
endometriosis to decrease the number of 
unwarranted laparoscopies (negative lapa-
roscopy) (5). In addition, presurgical assess-
ment could recognize precisely the existence 
of endometrioma and other adnexal masses 
responsible for pain (13). The sliding sign 
approach using TVS is a noninvasive and ef-
ficient approach for detection of endometri-
osis adhesions within the Douglas’ pouch (6).
Unlikely, the endometrioma size measured 
by TVS doesn’t correlate with the degree of 
adhesion. Additionally, small cysts might be 
accompanied by a substantial degree of pel-
vic adhesions (7). Our study aimed to assess 
the accuracy of TVS in the detection of pel-
vic adhesions caused by endometriosis.
The demographic and clinical data in the cas-

es of the study were stated as the mean age 
was 27.54 ± 7.78 ranging from 19-40 yrs, 
BMI mean was 29.53 ± 5.6 ranging from 19-
54, gravidity mean was 3.06 ± 1.84 ranging 
from 1-6, parity mean was 1.68 ± 1.25 ranging 
from 0-5, abortion range from 0-3. Positive 
Family history of endometriosis was 37.5%. 
Menstrual history in the cases of the study is 
stated as mean age of menarche is 27.54 ± 
7.78 ranging from 19-40, cycle length was 
represented as (normal: 71.3 %, frequent: 
20%, infrequent: 8.8%), cycle amount was 
represented as (heavy: 55%, normal: 36.3%, 
scanty: 8.8%), and regular cycle represent-
ed 80%. In our study analysis of history of 
endometriosis in the cases in which symp-
toms (CPP, Dysmenorrhea, Menstrual distur-
bances) was represented as (36.6%, 58.8%, 
5%). Previous medical therapy accounts for 
35%, previous surgical treatment accounts 
for 11.3%. Distribution of Endometrioma in 
studied cases as (unilateral: 56.3%, bilater-
al: 38.8%, no: 5%). Staging (r-ASRM) was 
classified as (I: 3.8%, II: 5%, III: 23.8%, IV: 
67.5%). Likewise, Ichikawa et al. stated in 
his study that 48.1% had received oral ther-
apy for endometriosis and 9.2% had under-
gone preceding surgery for endometriosis (8). 
On the other hand, Ichikawa et al. demon-
strated in his research that 46.6% had unilat-
eral endometriomas and 51.9% had bilateral 
endometriomas (8).
With regard to the severity of endometrio-
sis based on the r-ASRM classification, the 
number of cases with disease stages I and 
II, stage III and stage IV were three (2.3%), 
32 (24.4%) and 96 (73.3%), respectively. In 
This study, analysis of the TVS findings in 
the cases of positive adhesions (mid anterior, 
up anterior, up posterior, mid posterior, low 
posterior, Rt-O-Ut, Rt-O-side, Inter O-O, 
Lt-O-Ut, Lt-O-side) represented the follow-
ing ratios respectively (3.8%, 6.3%, 28.8%, 
60%, 62.5%, 51.3%, 31.3%, 38.8%, 67.5%, 
47.5%). Total adhesions mean represented 
3.96 ± 1.60 ranging from 1-8. 
Similarly, Ichikawa et al. demonstrated in 
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their study that the percentages of adhesion 
were 70.5%, 61.1%, and 56.5% in Lt O-Ut, 
Low Post, and Mid Post, respectively. The 
sensitivity, specificity, PPV, NPV, LR+, LR− 
and accuracy of the adhesion mapping were 
80.4%, 86%, 78.8%, 87%, 5.8, 0.23 and 
83.9%, respectively (8). 
Analysis of the laparoscopic findings in the 
cases of the study in which positive adhe-
sions (mid anterior, up anterior, up posteri-
or, mid posterior, low posterior, Rt-O-Ut, 
Rt-O-side, Inter O-O, Lt-O-Ut, Lt-O-side) 
represented the following ratios respectively 
(5%, 2.5%, 22.5%, 51.3%, 60%, 50%, 40%, 
41.3%, 68.8%, 48.8%). In This study, predic-
tive value of TVS Technique versus laparos-
copy in detection of mid anterior adhesion, 
there was statistical significance difference 
between both methods. TVS Sensitivity 
represents 25%, TVS specificity represents 
98.7%, TVS accuracy represents 25%, TVS 
PPV is 50% and NPV is 96.25, predictive 
value of TVS Technique versus laparoscopy 
in detection of Up anterior adhesion in which 
there is statistical significance difference be-
tween them (p< 0.001*). TVS sensitivity is 
100%, TVS specificity 96.2%, TVS accura-
cy is 96.2%, TVS PPV is 40%, TVS NPV 
is 100%. The predictive value of TVS Tech-
nique versus laparoscopy in detection of Up 
posterior adhesion, in which statistical sig-
nificance difference is found between them 
(p< 0.001*). TVS sensitivity is 83.3%, TVS 
specificity is 87.1%, TVS accuracy 86.2%, 
TVS PPV is 65.2%, TVS NPV is 94.7%. 
In our study, predictive value of TVS Tech-
nique versus laparoscopy in detection of Mid 
posterior adhesion showed statistical signif-
icance difference between them p< 0.001*. 
TVS sensitivity is 95.1%, TVS specificity is 
76.1%, TVS accuracy is 86.2%, TVS PPV is 
81.3%, TVS NPV is 93.8%, predictive val-
ue of TVS Technique versus laparoscopy in 
detection of Rt-O-Ut adhesion with statisti-
cal significance difference between them (p< 
0.001*). TVS sensitivity is 85%, TVS speci-
ficity is 82.5%, TVS accuracy is 83.8%, TVS 

PPV is 84.6%, TVS NPV is 82.9%. predic-
tive value of TVS Technique versus laparos-
copy in detection of Inter O-O adhesion with 
statistical significance difference between 
them (p< 0.001*). TVS sensitivity is 81.8%, 
TVS specificity is 81.5%, TVS accuracy is 
87.5%, TVS PPV is 87.1%, TVS NPV is 
87.8%. Moreover, in this study, predictive 
value of TVS Technique versus laparoscopy 
in detection of Rt-O-side adhesion showed 
statistical significance difference between 
them p=0.003*. TVS sensitivity is 50%, TVS 
specificity is 81.2%, TVS accuracy is 68.8%, 
TVS PPV is 64%, TVS NPV is 70.9%, pre-
dictive value of TVS Technique versus lapa-
roscopy in detection of Lt-O-Ut adhesion in 
which there is statistical significance differ-
ence between them p< 0.001*. TVS sensitiv-
ity is 85.5%, TVS specificity is 72%, TVS 
accuracy is 65%, TVS PPV is 87.1%, TVS 
NPV is 69.2%.
In accordance, when the diagnostic accura-
cy of adhesions in each site was assessed in 
Ichikawa et al. study, the diagnostic accu-
racy of Mid Post, Rt O-Ut and Inter O- O 
was considered very high. On the other hand, 
the adhesion diagnostic accuracy at Rt O-Ut 
and Lt O-Side, which are extra-uterine areas, 
were to some extent lower than that of the 
former (8). 
Our study revealed that predictive value of 
TVS Technique versus laparoscopy in de-
tection of Low posterior adhesion showed 
statistical significance difference between 
them (p< 0.001*). TVS sensitivity is 89.6%, 
TVS specificity is 78.1%, TVS accuracy is 
85%, TVS PPV is 86%, TVS NPV is 83.3% 
and predictive value of TVS Technique ver-
sus laparoscopy in detection of Lt-O-side 
adhesion in which there is statistical signifi-
cance difference between both methods (p< 
0.001*). TVS sensitivity represents 74.4%, 
TVS specificity represents 78%, TVS accu-
racy represents 76.2%, TVS PPV represents 
76.3%, TVS NPV represents 46.2%.
Similarly, Fedele et al. and Shalev et al. record-
ed a high accuracy of TVS in terms of uterine 
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adhesion diagnosis (14, 15). In contrast, Niknejadi 
et al. study showed TVS failed to detect adhe-
sions in 67% of the studied cases (16). 

CONCLUSIONS
The adhesion scoring system can simply and 
noninvasively predict the extent and severity 
of endometriosis adhesions. As a result, we 
could assess the actual condition of endome-
triotic adhesions with such approach presur-
gically and postoperatively.
With regard to the issues with the adhesion 
scoring system, we have to consider the po-
tential measurement error among the inves-
tigators. In addition, any examiner who is 
familiar with TVS should be able to give 
outcomes that are comparable because both 
this system and the sliding sign approach 
are simple to use. Another problem is that 
various endometriosis presentations, includ-
ing endometriomas or DIE, may not be ade-
quately assessed using the adhesion grading 
system alone.

Recommendations
This work represented a small sized sample 
of Egyptian population. So, additional stud-
ies with larger number of patients would be 
useful to confirm the importance of TVS in 
the detection of pelvic adhesions caused by 
endometriosis. 
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Abstract
Objectives: Determination of different Candida species 
present in vagina of pregnant and non-pregnant women 
with recurrent vaginal candidiasis, and the susceptibility 
patterns of vaginal Candida to antifungal drugs.   
Patients & Methods: This study included 93 women 
with recurrent clear clinical picture of Candida vaginitis. 
Divided equally into 3 groups: 31 pregnant women in the 
third trimester, 31 non-pregnant women in the period of 
fertility using combined pills and 31 non-pregnant women 
not using contraception. Two high vaginal swabs were 
taken by sterile cotton wool swabs soaked in sterile saline. 
One swab was examined by Gram stain and the second 
swab was streaked onto a plate of sabouraud dextrose 
agar (SDA) with chloramphenicol. Identified Candida 
species were tested for susceptibility to antifungal drugs 
(Fluconazole, Itraconazole, Caspofungin, Voriconazole, 
Econazole and Nystatin) by disc diffusion method.   
Results: In this study, Candida albicans and Candida 
glabrata were the most common species isolated from 
vaginal specimen followed by Candida krusei. There was a 
statistically significant increase in the percentage of Candida 
krusei among non-pregnant not using oral contraception 
group than other groups. The resistance to Econazole, 
fluconazol and Itraconazole were significantly increased in 
C. non albicans more than their resistance in C.albicans. 
Conclusion:  Although Candida albicans was the most 
prevalent species causing vaginal candidiasis in pregnant 
and non-pregnant using contraception women, candida 
non albicans are also incriminated in high percentage, 
e.g. C.glabrata, and C. krusei. Both C. albicans and C. 
non albicans were highly sensitive to voriconazole and 
Caspofungin in contrast to other drugs tested. 
Keywords:  Candida, antifungal drugs, susceptibility, 
Vulvovaginal Candidiasis.
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INTRODUCTION

When Candida is found in the vagina without 
immunosuppression or mucosal damage, it is 
typically not accompanied by any symptoms 
and is therefore called colonization. 
Vulvovaginal Candidiasis (VVC), as 
opposed to asymptomatic colonization, is 
characterized by inflammatory signs and 
symptoms when Candida species are present 
but no other pathogenic cause is present. Ten 
years ago, VVC was divided into simple and 
complex cases; this division has now been 
adopted and recognized globally (1). 
An antifungal drug is a type of 
pharmaceutical fungicide that is used to treat 
and prevent dangerous systemic infections 
such cryptococcal meningitis, ringworm, 
athlete's foot, and candidiasis (thrush). These 
medications are typically only accessible 
with a prescription from a doctor, while some 
are over-the-counter (OTC) (2).
According to studies, the most common 
species responsible for pregnant women's 
vaginal candidiasis were Candida albicans. 
Most vaginal Candida species isolates showed 
a high level of azole drug susceptibility. In 
contrast to azole medications, topical nystatin 
had a propensity to decrease the sensitivity 
of certain isolates (3). 
It has also been noted that non-albicans 
species, particularly Candida krusei, are 
becoming more resistant to medications. This 
is the case with the exception of itraconazole. 
With the exception of topical nystatin, the 
continued use of antifungal medications 
for the treatment of vaginal candidiasis in 
pregnant women is supported by the observed 
susceptibility of vaginal Candida species to 
azole medicines. To find any new medication 
resistance, however, ongoing monitoring of 
antifungal resistance to Candida species is 
necessary (4).

AIM OF WORK

To determine the different Candida species 

present in the vagina of pregnant and non-
pregnant women, and the susceptibility 
patterns of vaginal isolates of Candida to 
antifungal drugs. 

PATIENTS AND METHODS

This observational cross-section study was 
conducted at the Obstetrics and Gynecology 
department of Benha University Hospitals 
after receiving approval by the Research 
Ethical Committee of Benha Faculty of 
Medicine with the code RC 42-1-2024. 
Written informed consent was obtained from 
all participants prior to commencing the 
study. This study enrolled 93 women divided 
into 3 groups.
• Group 1: Pregnant women in the 3rd 

trimester (n=31).
• Group 2: Non-pregnant women in the 

fertility period using combined pills 
(n=31).

• Group 3: Non-pregnant women not using 
contraception (n=31).

Inclusion criteria: 
1. Female patients with recurrent clear 

clinical picture of Candida vaginitis.
2. Age of female patients within the range 

of 20 to 38 years.
Exclusion criteria:
1. Women who did not consent and those 

who reported a history of vaginal 
bleeding, diabetic, hypertensive and 
thyroid problems.

2. Women used antifungal treatment, 
vaginal douches, lubricant or any local 
vaginal medication for at least 24 hours 
before sampling. 

Methods
A- History taking:
Each patient was subjected to full history 
taking which involve name, age, last normal 
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menstrual period, gravidity&parity state, 
residence, occupation and past history of 
preterm labor.
B-Sampling procedure:
Women were selected and recruited into the 
study after a health talk about the study which 
was given by the principal investigator or the 
nurse on duty. Two high vaginal swabs were 
taken one after the other by inserting a sterile 
vaginal speculum into the vagina, and then 
a sterile cotton wool swab soaked in sterile 
saline was inserted into the posterior vaginal 
fornix and rotated gently before withdrawing. 
Each swab was inserted back into the tube 
from which it was taken. The tube containing 
the swab was labelled with the patient study 
number and date.
C- Microscopic examination:
One swab was examined by Gram stain to 
give the preliminary results to the clinician 
for patient management. 
D- Cultivation and isolation of yeast
The second swab was streaked onto a plate 
of sabouraud dextrose agar (SDA) (Difco 
laboratories, USA) with chloramphenicol and 
incubated at 37°C for 48 hours. Pure yeast 
colonies (pasty, yellow-white) were isolated, 
and a Gram stained film was prepared.
E-Subculture and species identification:
Subculture of preserved yeasts was done 
twice on SDA with chloramphenicol medium, 
and inoculated plates were incubated at 37°C 
for 18 to 24 hours. Identification of Candida 
was then carried out by the germ tube test 
and subcultured on chromoagar media.
F-Antifungal susceptibility testing:
Antifungal susceptibility testing was done 
by disc diffusion method, Antifungal discs 
;Fluconazole (FLU)(25μg), Itraconazole 
(ITC) (10μg), Caspofungin (CAS) (5 mg) and 
Voriconazole(Vo) (1μg), Econazole(ECN) 
(10μg) and Nystatin (NY) (100 IU)
(LIOFILCHEM s.r.i –Italy) were used. 
Mueller-Hinton Agar supplemented with 

2%w/v glucose and 0.5μg/ml methylene 
blue dye was used as recommended by CLSI 
document M44A.
Statistical analysis:
Data were entered checked and analyzed 
using SPSS version 22 

RESULTS
Candida albicans (40, 43 %) and Candida 
glabrata (39, 41.9 %) were the most common 
species isolated from vaginal specimen 
followed by Candida krusei (14, 15.1 %). 
There was statistical significance increase in 
the percentage of Candida krusei (32.2 %) 
among non-pregnant not using contraception 
methods group than other groups Table (1). 
There were statistical significant differences 
in sensitivity of Candida albicans to 
different antifungal drugs with increased 
sensitivity to Caspofungin&Voriconazole, 
increased resistance to Econazole (67.5%), 
Fluconazole (55%), and increased percentage 
of dose dependent to Itraconazole (40%) 
and Nystatin(52.5%) Table (2). That there 
were statistical significant differences in 
sensitivity of Candida krusei to different 
antifungal drugs with increased sensitivity 
to Caspofungin(100%) & Voriconazole 
(71.4%), increased resistance to Econazole, 
Fluconazole (100% each) &Itraconazole 
(71.4%) and increased percentage of dose 
dependent to and Nystatin (71.4%) Table 
(3). There were statistical significance 
differences in sensitivity of Candida 
glabrata to different antifungal drugs with 
increased sensitivity to Caspofungin (76.9%) 
&Voriconazole(84.6%), increased resistance 
to Fluconazole, (66.7%) Econazole (84.6%) 
&Itraconazole (53.8%) and increased 
percentage of dose dependent to Nystatin 
(69.2%) Table (4). There was statistical 
significance increase in Econazole and 
fluconazol resistance in Candida krusei 
(100% each) compared to Candida glabrata 
(84.6% & 66.7% respectively) and Candida 
albicans (67.5% & 55% respectively). Also, 
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there was highly statistical significant increase 
in Itraconazole resistance among Candida 
krusei (71.4%) and Candida glabrata (53.8 
%) compared to Candida albicans (30%). 
There was statistical significant increase in 
Voriconazole resistance in Candida krusei 
(28.6%) compared to Candida glabrata 
(15.4%) and Candida albicans (7.5%). Finally, 
there was statistical significant increase in 
Caspofungin resistance in Candida glabrata 
(23.1 %) compared to Candida krusei (0%) 
and Candida albicans (7.5%) Table (5). 
There was statistical highly significant 
increase in Econazole resistance in Candida 

non albican (88.7%) more than C. albicans 
species (67.5%). Also, there was statistical 
highly significant increase in Itraconazole 
resistance in Candida non albicans species 
(58.5%) more than C. albicans species 
(30%). There was statistical non-significant 
increase in Fluconazole resistance in Candida 
non albican (75.5%) more than C. albicans 
species (55%). Finally, there was statistical 
highly significant increase in voriconazole 
resistance in Candid non- albicans species 
(18.9%) more than C. albicans species (7.5%) 
Table (6).

Table (1): Candida species among the studied groups:

Candida 
species(n)

Non pregnant 
using Contra-

ception methods
(n=31)

Non preg-
nant not using 
Contraception 

methods
(n=31)

Pregnant
 in the

 third trimester
(n=31)

χ2 P

No % No % No %
Candida albicans(40)
Candida krusei(14)
Candida glabrata(39)

15
4
12

48.4
12.9
38.7

9
10
12

29
32.2
38.7

16
0
15

51.6
0

48.4 13.5 0.009 **

χ2: Chi square test    **: Highly Significant (P<0.01)          n:number
Table (2): Susceptibility of Candida albicans to antifungal drugs.

Variable
Candida albicans

(n=40)
No %

Nystatin:
Dose dependent
Resistant
Sensitive

21
12
7

52.5
30

17.5
Econazole:
Dose dependent
Resistant 
Sensitive

6
27
7

15
67.5
17.5

Itraconazole:
Dose dependent
Resistant
Sensitive

16
12
12

40
30
30

Fluconazole:
Dose dependent
Resistant
Sensitive

14
22
4

35
55
10
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Voriconazole:
Dose dependent
Resistant
Sensitive

6
3
31

15
7.5
77.5

Caspofungin:
Resistant
Sensitive

3
37

7.5
92.5

P <0.001**
**: Very highly Significant (P<0.001)
Table (3):  Susceptibility of Candida krusei to different antifungal drugs.

Variable
Candida Krusei

(n=14)
No %

Nystatin:
Dose dependent
Sensitive

10
4

71.4
28.6

Econazole:
Resistant 14 100
Itraconazole:
Resistant
Sensitive

10
4

71.4
28.6

Flucanazole:
Resistant 14 100
Voricanazole:
Resistant
Sensitive

4
10

28.6
71.4

Caspofngin:
Resistant
Sensitive

0
14

0
100

P <0.001**
**: Very highly Significant (P<0.001)
Table (4) : Susceptibility of Candida glabrata to antifungal drugs in all studied groups.

Variable
Candida glabrata

(n=39)
No %

Nystatin:
Dose dependent
Resistant
Sensitive

27
6
6

69.2
15.4
15.4

Econazole:
Resistant 
Sensitive

33
6

84.6
15.4

Itraconazole:
Dose dependnat
Resistant
Sensitive

6
21
12

15.4
53.8
30.8
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Fluconazole:
Dose dependnat
Resistant
Sensitive

10
26
3

25.6
66.7
7.7

Voriconazole:
Resistant
Sensitive

6
33

15.4
84.6

Caspofungin:
Resistant
Sensitive

9
30

23.1
76.9

P <0.001**
**:Very highly Significant (P<0.001)
Table (5): Difference in susceptibility between three species of Candida to antifungal 
drugs.

Variable

Candida 
albicans
(n=40)

Candida krusei
(n=14)

Candida 
glabrata
 (n=39) χ2 P

No % No % No %

Nystatin:
Dose dependent
Resistant
Sensitive

21
12
7

52.5
30

17.5

10
4
0

71.4
28.6

0

27
6
6

69.2
15.4
15.4

7.48 0.11
NS

Econazole:
Dose dependent
Resistant 
Sensitive

6
27
7

15
67.5
17.5

0
14
0

0
100
0

0
33
6

0
84.6
15.4

11.90 0.02*

Itraconazole:
Dose dependnat
Resistant
Sensitive

16
12
12

40
30
30

0
10
4

0
71.4
28.6

6
21
12

15.4
53.8
30.8

13.66 0.008
**

Fluconazole:
Dose dependnat
Resistant
Sensitive

14
22
4

35
55
10

0
14
0

0
100
0

10
26
3

25.6
66.7
7.7

9.45 0.05*

Voriconazole:
I
Resistant
Sensitive

6
3
31

15
7.5
77.5

0
4
10

0
28.6
71.4

0
6
33

0
15.4
84.6

11.60 0.02*

Caspofungin:
Resistant
Sensitive 3

37
7.5
92.5

0
14

0
100

9
30

23.1
76.9

6.71 0.04*

χ2: Chi square test  **: Highly Significant (P<0.01)
*:Significant (P<0.05)        NS: Non significant (P>0.05)
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Table (6): Difference in susceptibility between Candida albicans and Candida non 
albicans to antifungal drugs.

Variable
Candida albicans

(n=40)
Candida non albicans

(n=53) χ2 P
No % No %

Nystatin:
Dose dependent
Resistant
Sensitive

21
12
7

52.5
30

17.5

37
10
6

69.8
18.9
11.3

5.23 0.07
NS

Econazole:
Dose dependent
Resistant 
Sensitive

6
27
7

15
67.5
17.5

0
47
6

0
88.7
11.3

9.86 0.007
**

Itraconazole:
Dose dependnat
Resistant
Sensitive

16
12
12

40
30
30

6
31
16

11.3
58.5
30.2 11.93 0.003

**

Fluconazole:
Dose dependnat
Resistant
Sensitive

14
22
4

35
55
10

10
40
3

18.8
75.5
5.7 4.30

0.11
NS

Voriconazole:
I
Resistant
Sensitive

6
3
31

15
7.5
77.5

0
10
43

0
18.9
81.1

10.10 0.006
**

Caspofungin:
Resistant
Sensitive

3
37

7.5
92.5

9
44

17
83 1.82 0.18

NS

χ2: Chi square test      **: Highly Significant (P<0.01)                  NS: Non significant (P>0.05)

Omar K. Naser 

DISCUSSION
In women who are still in the reproductive age, 
vulvovaginitis, or inflammation of the vulva 
and vagina, is typically caused by infectious 
organisms; approximately one-third of cases 
are caused by Candida vulvovaginitis (5).
Candida vulvovaginitis is a result of an 
infection with Candida species, most 
frequently Candida albicans, which causes 
inflammatory alterations in the vulval and 
vaginal epithelium. Many women have 
Candida as part of their regular flora, and it 
is frequently asymptomatic. Consequently, 
in order for Candida vulvovaginitis to occur, 
there must be Candida in the vagina or vulva 
in addition to discomfort, itching, dysuria, or 
inflammation (6).

Candida albicans is an endogenous 
commensal that is dimorphic and has been 
identified as the causative cause of most 
female lower reproductive tract infections. 
Even though they are less common than 
Candida albicans, other non-Candida species 
including Candida glabrata and Candida 
krusei can nonetheless result in serious 
opportunistic infections and show increased 
resistance to some antifungal drugs (7).
Our findings from this investigation 
indicate that Candida albicans significantly 
outnumbered Candida species that are not 
albicans. About 43% were made up of C. 
albicans, followed by C. glabrata (41.9%) and 
C. krusei (15.1%). The total prevalence of 
Candida species other than Candida albicans 
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(57%) was nearly equal to that Candida 
albicans (43%) and is somewhat comparable 
to the findings of Do Ngoc et al. (2019), 
who reported a very high proportion of non-
albicans Candida species (60%) with Candida 
glabrata being almost as frequent as Candida 
albicans. Candida tropicalis accounted for 
10.84 percent of all isolated cases, with C. 
krusei coming in second (8.43%) (8).
Additionally, our findings align with a study 
that reported a high prevalence of Candida 
albicans in China, with Candida glabrata, 
Candida tropicalis, and Candida parapsilosis 
following closely behind. Comparing isolated 
Candida species in Iran to non-albicans 
species, C. albicans was the most common 
species (9).
Our findings indicate that there was a 
significant predominance of Candida 
albicans over non-albicans Candida species 
in pregnant women. These findings are 
consistent with other studies that found 
Candida albicans to be the most common 
species causing vaginal candidiasis in 
pregnant women (4). Additionally, it was 
shown that Candida albicans predominated 
species in pregnant women with Candida 
vaginitis, accounting for 69.23 percent, 
followed by Candida glabrata (23.07%) and 
Candida andida tropicalis (7.69%) (10).
Knowing the antifungal susceptibility 
patterns of pathogenic fungus is essential for 
selecting the right treatment for mycoses. 
Testing for antifungal susceptibility can also 
be used to estimate the efficacy of antifungals, 
guaranteeing a positive course of therapy, 
tracking the emergence of drug resistance, 
and evaluating the therapeutic potential of 
novel drugs (11).
Treatment options for vulvovaginal 
candidiasis include polyene antifungals like 
amphotericin B and nystatin as well as azoles 
like fluconazole, ketoconazole, itraconazole, 
voriconazole, and clotrimazole. But the best 
medications for treating vaginal candidiasis 
in both pregnant and non-pregnant women 

are topical nystatin and azole antifungal 
medications (fluconazole, ketoconazole, 
itraconazole, and clotrimazole) (12).
Based on our findings, it was shown that 
Candida albicans was much more resistant 
to fluconazole (55%) and econazole (67.5%) 
and more susceptible to the antifungal 
medications casofungin (92.5%) and 
variconazole (77.5%). 
Concerning Candida species other than 
Candida albicans, C. krusei and C. Glabrata 
showed susceptibility to antifungal drugs 
such as capsofungin (100%, 76.9% 
respectively) and voriconazole (71.4%, 
84.6% respectively), but resistance to 
fluconazole (100% & 66.7% respectively), 
econazole (100%, 84.6% respectively), and 
itraconazole (71.4%, 53.8% respectively). 
All Candida species showed increased 
percentage of dose dependent sensitivity to 
Nystatin (52.2% for C. albicans, 71.4% for 
C. krusie and 69.2% for C. glabrata).
Both Candida albicans and non-Albicans (C. 
krusie, C. glabrata) exhibited considerable 
resistance to fluconazole (55%, 100%, and 
66.7%, respectively). Regarding econazole, 
C. krusie (100%) and C. glabrata (84.6%) 
demonstrated greater resistance than C. 
albicans (67.5%). Furthermore, C. krusie and 
C. glabrata had higher levels of resistance to 
itraconazole (71.4% and 53.8%, respectively) 
than did C. albicans (30%). Additionally, 
resistance to voriconazole began to emerge, 
and it was more common in C. non albicans 
(28.6% in C. krusie and 15.4% in C. glbrata) 
than in C. albicans (7.5%).
The findings align with the findings of Satora 
et al. (2023), who reported that the isolates of 
Candida found in the vagina were extremely 
resistant to fluconazole. Conversely, another 
study revealed that C. albicans had a very 
high susceptibility to fluconazole (96%)  
(12). 
A study using in vitro antifungal susceptibility 
analysis revealed that 41.7% of the C. 
krusei isolates were resistant to fluconazole. 
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Furthermore, a resistance to fluconazole 
has been observed in Candida glabrata. 
Furthermore, 100% resistance to itraconazole 
was demonstrated by C. glabrata and C. 
krusei. There was little resistance to nystatin 
and voriconazole (13). 
The majority of the non-Candida albican 
species, including Candida krusei and 
Cadida albican, were shown to be susceptible 
to itraconazole, which is in contrast to our 
findings (11).
Consequently, fungal infections are frequently 
difficult to treat; antifungal medications must 
be used carefully to prevent further resistance 
development, and they can only be taken as 
directed by a physician.

CONCLUSION
In contrast to Candida non albicans 
species, which showed greater resistance to 
Itraconazole, the majority of vaginal Candida 
species isolates showed low susceptibility 
to the azole medications (Fluconazole, 
Econazole, and Itraconazole). Furthermore, 
susceptibility to the drug increased with 
increasing dosage. There was also a trend to 
find that topical nystatin, particularly at higher 
doses, was more effective at suppressing both 
Candida albicans and non-Albicans. Unlike 
other medicines examined, voriconazole 
and capsaicin showed a significant degree 
of sensitivity for both Candida albicans and 
Candida non albicans. 
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Abstract
Background : Maternal mental health is a very important 
issue. A great proportion of pregnant women are at risk 
of antenatal depression. Hospital admission would be a 
contributing factor to develop depression.    
Objectives: To determine the association between hos-
pital admission and maternal depression among pregnant 
women.       
Study design: This cross- sectional study was conducted 
at the obstetrics and gynecology department at a tertiary 
hospital. The study recruited hospitalized pregnant wom-
en for variable causes. A control group including women 
attending for routine antenatal care was recruited. Screen-
ing for depression was done using Arabic validated form 
of the Edinburgh Postnatal Depression Scale. Compari-
son between both groups was done regarding depression 
scores, prevalence of depression, and suicidal thoughts.   
Results: There was no difference between both groups 
but for employment, BMI, and parity. The study group 
was admitted for a mean duration of 7.3 ± 3.3 days. Only 
1 patient (0.9%) in the study group had previous histo-
ry of depression. The depression score was significant-
ly increased among hospitalized women (13.24 ± 5.01) 
than the control group (10.32 ± 5.65) (p value 0.0001). 
High scores denoting depression was evident in a great 
proportion of the study group (52.8%) than the control 
group (29.3%). Suicidal thoughts were more prominent 
in the study group (52.8%) compared to the control group 
(28.5%) (p value 0.0001). None of the patients’ related 
factors was associated with depression scores (P value > 
0.05). 
Conclusions: Maternal depression occurred in a great 
proportion among hospitalized women.  
Key words: depression; pregnancy; hospital admission.

Introduction
Antepartum depression is a serious health problem affect-
ing mothers with an incidence of 7-13% (1). Multiple risk 
factors were encountered including family history of de-
pression, young maternal age < 20, multiparity (more than 
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3 children), smoking, intimate partner vio-
lence, low socioeconomic state, and low ed-
ucational level (2). It is also associated with 
adverse maternal and neonatal outcomes as 
preterm birth, low birth weight, altered neo-
natal development, and altered childhood 
growth (3). It leads to impaired maternal-fe-
tal bond which affects proper parenting (4) as 
well as increased future risk of depressive at-
tacks (5). There is also increased risk for in-
strumental delivery, emergency cesarean de-
livery (6), low birth weight (7), and preterm 
delivery (8). 
High risk pregnancies and hospital admis-
sion increased the risk of depression (9, 10) 
with an incidence of 32% among hospital-
ized patients (11) and the risk increased to 
44% among pregnant women hospitalized 
in high-risk units (12). It has been reported 
that antepartum depression is commonly un-
diagnosed without intended screening, with 
recommendations for screening at least once 
during the peripartum period (13, 14). How-
ever; this is not applied universally which 
leads to misdiagnosed cases (15). Addition-
ally, psychiatric consultation for inpatient 
obstetric cases was available for only 1.6% 
of cases (16). Few studies reported on the 
prevalence of depressive symptoms among 
hospitalized women with high- risk preg-
nancies. This study aimed to determining 
the association between hospital admission 
and maternal depression among hospitalized 
pregnant women. 

Methods
This cross- sectional study was conducted at 
the obstetrics and gynecology department, at 
Suez Canal University hospital. The study 
recruited pregnant women admitted in the 
ward fulfilling the following inclusion and 
exclusion criteria. Inclusion criteria: a) pa-
tients' age 18-45 years, b) pregnant wom-
en of any gestational age, and c) singleton 
pregnancy. Exclusion criteria: a) any patient 
refusing to participate in the study, and b) 
women admitted because of fetal demise. A 

control group was recruited from the outpa-
tient clinic including women attending for 
routine antenatal care.
After obtaining consent for participation in 
the study, eligible women were asked to fill 
in a self-administered questionnaire to de-
termine depression. A researcher was avail-
able for help with illiterate women. Depres-
sion was evaluated using Arabic validated 
form of the Edinburgh Postnatal Depression 
Scale (EPDS). The scale comprises 10 ques-
tions that represent patients' feelings in the 
last seven days. Each question has multiple 
choices for answering it. Questions 1, 2, and 
4 are scored 0, 1, 2, or 3 with the top choice 
scored as 0 while the last one as 3. Ques-
tions 3, 5- 10 are reverse scored with the top 
choice scored as 3 while the last one as 0. The 
maximum score is 30. Scores are interpreted 
as follows: a score less than 8 as depression 
is not likely, a score of 9- 11 as depression 
is possible, a score of 12- 13 as fairly high 
possibility of depression, and a score ≥ 14 as 
possible depression. Each situation was dealt 
with according to the recommendations of 
the reproductive health program (17, 18).
The sample size was calculated at a signifi-
cance level of 99% and an error level of 20%, 
with a prevalence of probable depression 
among non-hospitalized pregnant women 
as 49% (19) and high possibility of depres-
sion in hospitalized women as 24% (20). Af-
ter adding 10% drop out, the sample was 99 
pregnant women per group.
Ethical approval: This study was conduct-
ed after approval of the research ethics com-
mittee at Faculty of Medicine, Suez Canal 
University on 29/11/2021 with a number of 
4735.

Statistical Analysis
Data were statistically described in terms of 
mean and standard deviation, frequencies 
(number of cases) and percentages when ap-
propriate. P values less than 0.05 was con-
sidered statistically significant. All statistical 
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calculations were done using computer pro-
gram SPSS (Statistical Package for the Social 
Science; SPSS Inc., Chicago, IL, USA) re-
lease 23 for Microsoft Windows. Chi-square 
test was used for categorical variables and 
(t) test for continuous variables with normal-
ly distributed data. Regression analysis was 
done for the variables predicting increased 
depression scores.

Results
One hundred eleven and 125 women were el-
igible for the study and control groups. Three 
and 2 women declined to participate in each 
group respectively. This resulted in 108 and 
123 women included in the final analysis in 
the study and control groups respectively.
There was no difference between both groups 
but for employment, BMI, and parity. A great 
proportion of the control group was em-
ployed (30.1%) rather than the study group 
(21.3%). They have lower BMI (27.5 ± 3.9) 
than the study group (28.9 ± 5.7) (p value 
0.028). the study group had a significantly 
increased parity (1.9 ± 1.5) than the control 
group (0.7 ± 0.4) (p value 0.0001) (Table 1). 
None of the recruited patients had history of 
alcohol intake or smoking.
The study group was admitted for a mean 
duration of 7.3 ± 3.3 days. The most prev-
alent cause for admission was preeclamp-
sia (25.9%) followed by hyperemesis grav-
idarum (17.6%). 52.8% of the study group 
delivered during their admission. The most 
prevalent postpartum complication was me-
conium aspiration syndrome (19.3%) fol-
lowed by established preterm birth (14%) 
(Table 2).
Only 1 patient (0.9%) in the study group had 
previous history of depression. The depres-
sion score was significantly increased among 
hospitalized women (13.24 ± 5.01) than the 
control group (10.32 ± 5.65) (p value 0.0001). 
high scores denoting depression was evi-
dent in a great proportion of the study group 
(52.8%) than the control group (29.3%). Sui-

cidal thoughts were more prominent in the 
study group (52.8%) compared to the control 
group (28.5%) (p value 0.0001) (Table 3).
Using multivariate regression analysis, none 
of the patients’ related factors was associated 
with depression score (Table 4).

Discussion
A great proportion of the control group was 
employed rather than the study group. An 
earlier study reported that almost half (55%) 
of the hospitalized women were unemployed 
at admission (20). About two-thirds of both 
groups reported middle education or less. 
This agreed with previous results where 56% 
of the participants had high school education 
or less (20). One patient in the study group 
had previous history of depression. This con-
tradicted previous results where 47% of the 
studied population had previous history of 
depression or anxiety (20). This discrepancy 
would be rendered to different ethnic groups 
as they recruited African American (51%), 
while the current study recruited women of 
the same ethnicity. Also, a proportion (21%) 
of them reported history of intimate partner 
violence, while this was not evaluated in 
the current study. Additionally, 31% of their 
studied population were married, while all of 
our studied population were married. 
The study group was admitted for a mean 
duration of 7.3 ± 3.3 days. Another study re-
ported a mean hospital stay of 10 days (20). 
The most common cause of admission was 
prematurity issues (46%) (20), while pre-
eclampsia was evident in the current study. 
It has been reported by a meta-analysis that 
18% of the included population were evaluat-
ed immediately upon admission, while 34% 
were evaluated after 3 days. While more than 
half of the studies did not mention the timing 
of screening relative to hospital admission. 
This would reflect the nature of prehospital-
ization mental illness, rather than relation to 
hospitalization (21).
In the study group, 72.2% scored ≥ 12. This 
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was markedly elevated than the results re-
ported earlier as 24% of the participants 
scored ≥ 12 (20). Other studies reported 
scores ≥ 13 in 32.9% (22) and ≥ 10 in 28.3% 
of their participants (23). One patient in the 
study group reported to have previous histo-
ry of depression, while another study report-
ed no history of depression in their studied 
population (24). This would be related to 
social fears from reporting having mental 
illness (22). The depression score was sig-
nificantly increased among hospitalized 
women than the control group. High scores 
denoting depression were evident in a great 
proportion of the study group than the con-
trol group. This would be explained by the 
effect of frustration due to having a high- risk 
pregnancy (22). This striking increase in rate 
of depression among hospitalized women 
would be explained by the different races, 
as it has been mentioned that Muslim Bed-
ouin women were more liable to depression 
than Jewish (23). This was rendered to their 
suffering from domestic violence due to in-
creased parity and other additional factors 
(24). Although, the current study recruited 
Arab Muslim women, they were of the same 
ethnic group without recruitment of Bedou-
in. Additionally, domestic violence was not 
evaluated. Other contributing factors might 
include poverty, lack of social support, and 
neglect (23). Additionally, lack of privacy 
would result in underreporting which con-
tributed to the great difference in depression 
rates (23). 
Also, insufficient evaluation of pre-pregnan-
cy mood disorders in previous studies would 
affect the cumulative rate of depression re-
ported by different studies. Additionally, dif-
ferent cultural believes would affect symptom 
reporting because of fear of mental illness 
stigma. Different cut off values was noted 
between studies which relatively affects the 
rates of depression. The use of EPDS which 
is considered as a screening tool would result 

in overestimation of depression rates (21).  
Suicidal thoughts were more prominent in the 
study group (52.8%) compared to the control 
group (28.5%). An earlier study reported that 
only 2 women (2.7%) of their participants 
had suicidal thought (21). These variable 
results would be rendered to different tools 
used to evaluate depression among studies, 
different sample size, recruitment of women 
with certain adverse pregnancy disorder only 
(FGR) (21), exposure to other factors as low 
income, unemployment, unstable marital 
status (25), and increased alcohol intake and 
smoking (26).  
None of the patients’ related factors was as-
sociated with depression scores. This contra-
dicted previous results where depression was 
associated with maternal smoking and the 
gestational age on admission. However; this 
study recruited pregnant women with FGR 
only (22). Another study reported that mater-
nal depression was associated with preterm 
delivery (23), however; the association be-
tween pregnancy outcomes and depression 
was not evaluated in the current study.
Strength and limitations: This was the first 
study in Egypt to evaluate the association 
between hospital admission and maternal 
depression. The sample size was relatively 
small. The association between maternal de-
pression and adverse pregnancy outcome was 
not evaluated. The questionnaire was admin-
istered to women privately in the absence of 
her relatives to give her the chance to express 
her feelings. The duration of hospitalization 
was mentioned to avoid bias from possible 
preadmission mental illness. We used EPDS 
which is a screening tool and definitive diag-
nosis was not mentioned. 
Conclusion: Maternal depression occurred 
in a great proportion among hospitalized 
women.
Conflict of interest: None 
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Table 1: Basic demographic data of the studied population:
Study group (N= 108) Control group (N= 123) P value

Age (years) (Mean ± SD) 29.4 ± 7.5 28.7 ± 5.7 0.452

Education
N (%) 

None 34 (31.5%) 25 (20.3%)
0.149Middle 48 (44.4%) 62 (50.4%)

High 26 (24.1%) 36 (29.3%)
Job 
N (%)

Housewife 85 (78.7%) 86 (69.9%)
0.0001

Employee 23 (21.3%) 37 (30.1%)
BMI (kg/m2) (Mean ± SD) 28.9 ± 5.7 27.5 ± 3.9 0.028
Parity (Mean ± SD) 1.9 ± 1.5 0.7 ± 0.4 0.0001
GA (weeks) (Mean ± SD) 28.7 ± 11.3* 30.2 ± 7.9 0.263

*Gestational age at admission, BMI: body mass index, GA: gestational age
Table 2: Admission data of the study group
Duration of admission (Days) (Mean ± SD) 7.3 ± 3.3

Cause of admission 
N (%)

Antepartum hemorrhage 11 (10.2%)
Acute urinary tract infection 6 (5.6 %)
Uncontrolled hypertension 2 (1.9%)
Hyperemesis gravidarum 19 (17.6%)
preeclampsia 28 (25.9%)
Uncontrolled diabetes 17 (15.7%)
Ectopic pregnancy 3 (2.8%)
Premature rupture of mem-
branes 14 (12.9%)

Preterm labor 9 (8.3%)
Placenta previa 1 (0.9%)
Placenta accreta 3 (2.8%)
Eclampsia 1 (0.9%)
Diabetic ketoacidosis 1 (0.9%)

Delivered N (%)
Yes 57 (52.8%)
No 51 (47.2%)

Postpartum complications
N (%)

Postpartum hemorrhage 5 (8.8%)
Blood transfusion 6 (10.5%)
Superimposed preeclampsia 2 (3.5%)
Preterm birth 8 (14%)
Septic wound 2 (3.5%)
Meconium aspiration syndrome 11 (19.3%)
Neonatal hypoglycemia 4 (7%)
Bladder injury 3 (5.3%)
Neonatal tachypnea 1 (1.8%)
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Mode of delivery N (%)
Vaginal delivery 12 (21.1%)
Cesarean delivery 45 (78.9%)

Fetal weight (grams) (Mean ± SD) 2926.6 ± 659

Table 3: Depression scores between both groups
Study group 

(N= 108)
Control group 

(N= 123) P value

Depression score (Mean ± SD) 13.24 ± 5.01 10.32 ± 5.65 0.0001

Depression 
category
N (%)

No depression 20 (18.5%) 47 (38.2%)

0.0001
Possible depression 10 (9.3%) 19 (15.4%)
High possibility of depression 21 (19.4%) 21 (17.1%)
Depression 57 (52.8%) 36 (29.3%)

Suicidal 
thoughts N (%)

No 51 (47.2%) 88 (71.5%)
0.0001

Yes 57 (52.8%) 35 (28.5%)

Table 4: Multivariate regression analysis for the factors associated with depression score

β 95% confidence 
interval P value

Age 0.077 -0.114- 0.268 0.424
Education -0.496 -1.999- 1.006 0.514
Job 1.463 -1.275- 4.201 0.292
BMI -0.040 -0.241- 0.161 0.693
Parity 0.521 -0.369- 1.410 0.248
GA 0.074 -0.020- 0.168 0.122
Duration of admission -0.100 -0.382- 0.181 0.481
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