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Preparation of manuscripts
• Papers should be typed double- spaced, on white paper, size A4 (210 x 297 

mm). upper, lower, right and left margins should have a minimum of 25 mm.
• The pages should be numbered consecutively, beginning with the title 

page, each section of the manuscript should commence on a new page, 
in the following sequence: title page; abstract, synopsis, and key words, 
main text ( ending with acknowledgments); references; tables; and leg-
ends for illustrations.

Title page
The title page should contain:
1. The title itself, and subtitle if any.
2. The number(s) of the author(s), first name(s) mentioned and highest aca-

demic degree).
3. The number(s) of the department(s) and/ or institution(s) from which the 

study originated.
4. The name and full address (including telephone and tele-fax numbers) of 

the “corresponding” author.
5. A “running title” of maximum 40 characters, including word spaces.

Abstract, Synopsis and Key words
• Page 2 of the manuscript. shou’d carry an Abstract not exceeding 250 

words. A structured abstract is required for original research articles; 
excluded are case reports and brief communications. The structured ab-
stract should contain the following headings (each of them beginning a 
new paragraph): Background and aim: (main question or hypothesis ), 
Methods (Study design, number and type of subjects, treatment, and type 
of statistical analysis ), Results (outcome of study and statistical signif-
icance, if appropriate ). Conclusions (those directly supported by data, 
along with any clinical implications).

• The abstract should be followed by 3 - 7 key words or short phrases for 
Indexing purposes. Key words should be separated by semicolons.

Instrucions To Authors
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• When reporting research on human beings, 
the authors must include an assurance that 
the work was approved by a medical ethics 
committee and that the subjects gave their in-
formed consent to participate. do not repeat in 
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illustrations, do not repeat detailed data (num-
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unqualified statements and conclusions that are 
not supported by the data.
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Letter from the Editor:

Dear colleagues,
    

Very interesting subjects are included in this edition. Routine office hysteroscopy was not an added 
cost before ICSI even in cases with normal trans vaginal ultrasonography. It can diagnose and treat 
uterine cavity lesions on the same setting. An appreciable level of awareness about the HPV infection 
and the vaccination. Females had better awareness regarding the infection as well as the vaccine. 
Medical education has a positive impact on raising awareness regarding the causes of cervical cancer, 
the availability of the vaccine, and its protective efficacy.

The GnRH agonist could be an effective and safe alternative to the traditional HCG in ovulation 
triggering after sequential minimal ovarian stimulation in PCOS patients without affecting ovulation 
and clinical pregnancy rates. Progesterone primed ovarian stimulation is safe and effective for infertile 
PCOS women. It achieved appropriate LH suppression with nearly no profound suppression or 
moderate-to-severe OHSS. The outcomes of this protocol were comparable to the GnRH-antagonist 
protocol; however, it is more cost-effective.

Histopathological examination seemed to be a promising tool in the context of assessment of products 
of conception in which the prevalence of molar pregnancy was 7%. In addition, incidence of molar 
pregnancy has no significant correlations with all clinical features as well as with blood groups. 
Random PCR may be employed in urgent situations as a quick, simple, and accurate diagnostic for 
the detection of substantial proteinuria in hypertensive diseases during pregnancy. A short anovaginal 
distance predicted the occurrence of perineal tears significantly.

There is no clinical difference between using a multiple-dose regimen and using long-acting insulin 
analogues to control gestational diabetes regarding maternal and foetal outcomes. However, a 
multiple-dose regimen needs a shorter time for blood glucose control than long-acting insulin. It is to 
be noted that long-acting insulin is more expensive.    

Best regards.
Aboubakr Elnashar
MD
Chief Editor of EFSSJ
Prof. obs Gyn. Benha university, Egypt
elnashar53@hotmail.com
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2Department of Obstetrics 
and Gynecology, Faculty of 
Medicine, Ain Shams University.

Evaluation of the analgesic effect of Intraperitoneal instillation 
of lidocaine with and without meperidine versus non-steroidal 
anti-inflammatory drugs during and after gynecological 
laparoscopic procedures

Corresponding author: 
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Assistant Professor of Obstetrics 
and Gynecology, Faculty of 
Medicine, Zagazig University.
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Abstract
Background: Drugs are used in a wide range to control pain 
as they are easy to apply by any route, fast, and effective. 
Also, they do not need special skills or techniques. But 
it may be dangerous if overdoses are given, leading to 
addiction or withdrawal symptoms, especially if used 
alone without sedation or muscle relaxant. 
Methods: In this study, two hundred cases were classified 
into four groups of patients undergoing minor laparoscopic 
procedures as diagnostic, ovarian drilling, adhesiolysis, 
ovarian cystectomy, ectopic pregnancy, endometriosis 
ablation, etc. Every group included 50 patients. Group 
I received intraperitoneal lidocaine. Group II received 
intraperitoneal lidocaine with meperidine. Group III 
received intramuscular NSAID drugs (diclofenac 
sodium) 75 mg. Group IV received intraperitoneal saline. 
Postoperative pain was assessed using a numeric pain 
rating scale. A highly significant difference between 
Group II and Group I or III was seen when the pain 
score across the four groups was examined at 0, 2, and 6 
hours postoperatively. Comparing Group IV to the other 
groups, it is highly significant (high score). When the pain 
scores from the four groups were assessed at 12 hours 
postoperatively, groups I and II revealed a significant 
difference compared to group III. Comparing Group IV 
to the other groups reveals it is highly significant. So, 
We concluded that the "intraperitoneal lidocaine with 
or without meperidine" procedure was simple, risk-free, 
and without side effects. In contrast to non-steroidal 
anti-inflammatory drugs, intraperitoneally administered 
lidocaine, both with and without meperidine, significantly 
reduces postoperative discomfort after minor gynecologic 
laparoscopic surgery.

INTRODUCTION

Minor gynecological laparoscopic surgeries need 
the appropriate basic and special equipment to make 
challenging procedures technically viable and safe. A DRAFT
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suction and irrigator probe, two or three 
forceps, and a bipolar electrocoagulator are 
sufficient for most surgeries. Semi-reusable 
and reusable instruments are now readily 
available because of the operative laparoscopy 
industry's rapid growth. Cost and efficacy 
are taken into account while choosing the 
right instruments because having too many 
instruments might complicate operations and 
increase field clutter (1)
Hence, laparoscopy describes the surgical 
strategy and is linked to pain in addition to 
that brought on by intra-abdominal damage. 
Nonetheless, compared to the same surgical 
operation made possible via a laparotomy, 
discomfort experienced after laparoscopy 
is substantially less and lasts less time. The 
procedure's overall costs are lower, and the 
long-term morbidity is lower (2).
Early hospital discharge has been made 
possible by decreased pain, provided 
that the medication used to treat the pain 
is not simultaneously used to prohibit 
discharge due to nausea, ileus, or decreased 
consciousness and autonomous function. 
The early discharge also compromises the 
effectiveness of strong analgesics and makes 
it challenging to adequately assess and treat 
post-laparoscopy pain (3).
As they are simple to administer via any method, 
quick, and practical, drugs are used widely 
to manage pain. They don't also require any 
specialized knowledge or expertise. However, if 
an overdose is administered, especially if it is used 
without sedation or a muscle relaxant, it could 
be harmful and cause addiction or withdrawal 
symptoms. They are also pricey. These substances 
can be categorized as opioids, cyclo-oxygenase 
inhibitors, non-steroidal anti-inflammatory 
drugs, anti-depressants, anti-convulsants, 
neuroleptic agents, corticosteroids, and systemic 
administration of local anesthesia (4).
The study aimed to examine the effects of 
intraperitoneal lidocaine (local anesthesia) 

following minor gynecological laparoscopic 
procedures with and without meperidine and 
non-steroidal anti-inflammatory medicines 
(NSAIDs).

Patients and methods

Study design:
This study is a comparative interventional 
study in a randomized manner conducted at 
United Doctors Hospital, Jeddah, and Sajir 
General Hospital, KSA, in the period from 
July 2021 to January 2023. It included 200 
patients.
Inclusion criteria:
200 cases were classified into four patients 
undergoing minor laparoscopic procedures: 
diagnostic, ovarian drills, adhesiolysis, 
ovarian cystectomy, ectopic pregnancy, 
endometriosis ablation, etc. Every group 
included 50 patients.
Group I received intraperitoneal lidocaine. 
Group II received intraperitoneal lidocaine with 
meperidine. Group III received intramuscular 
NSAID drugs (diclofenac sodium ) 75mg. 
Group IV received intraperitoneal saline.
Exclusion criteria:
Laparoscopic hysterectomy and myomectomy 
patients were omitted. Cardiovascular, 
metabolic, hepatic, and vascular disorders 
were prohibited in the patients. Regular 
analgesic users and those with allergies to 
meperidine or lidocaine were excluded from 
the study.
Each patient underwent a standard 
gynecological examination and a general, 
abdominal, and local one. Patients were 
instructed verbally and in writing on how to 
complete the pain evaluation questionnaires 
during the pre-assessment session.
Preoperative tests: CBC, liver and kidney 
functions, coagulation profile (PT and PTT), 
and fasting blood sugar.

Ahmed M. Radwan
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Methods:
All operations were performed in the same 
manner, under general anesthesia. 
Analgesia for the four groups was as 
follows:
(1)Group I (n = 50 patients):
They received 20 cm lidocaine 2% (400 mg) 
injected into the intraperitoneal cavity at the 
end of surgery.
(2)Group II (n = 50 patients):
They received 20 cm lidocaine 2% (400 mg) 
intraperitoneally and 50 mg of meperidine 
diluted to 10 ml by normal saline injected 
into the intraperitoneal cavity at the end of 
surgery in the same manner.
(3)Group III (n = 50 patients):
They received non-steroidal anti-
inflammatory drug (declofenac sodium  75 
mg intramuscularly) after recovery.
(4)Group IV (n = 50 patients):
They received 20 ml normal saline 
intraperitoneally at the end of the surgery in 
the same manner.
Assessment of pain:
With the help of the facial rating scale, 
postoperative pain was evaluated. six 
faces in a pictogram, each with a different 
expression—from pleased or smiling to 
teary—are displayed. This scale is appropriate 
for patients with communication issues, such 
as young children, elderly patients, confused 
patients, or patients who do not speak the 
local language. In each group, the pain level 
was measured at recovery at two, six, and 
twelve hours. analysis of data Using Epi-Info 
version 6 and SPP for Windows version 8 for 
data entry, verification, and analysis. 

Results

Age, weight, and height were equivalent 
amongst the study groups (p > 0.05). 
Laparoscopic diagnostic procedures, ovarian 
cystectomy, drilling, IUd extraction, and 
adhesiolysis are among the mentioned 
indications for laparoscopy in table 1 and 2, 
respectively. Table (3) contrasts the duration 
of the operation. The length of the operation 
varied between the analyzed groups, with 
group II having the least time and group 
I having the longest. When the pain scores 
from the four groups were compared at the 
halfway point after surgery, group II had a 
significantly lower score than either group 
I  or group III (p 0.001). Comparing Group 
IV to the other groups, Group IV has a very 
significant (high score) result (8.5 0). (p < 
0.001). Comparing the pain scores of the four 
groups at 2 hours postoperatively revealed a 
significantly significant difference in group 
II (3 0.2) as opposed to the group I (4.36 0.6) 
or group III (5.3 0.5) (p 0.001). Comparing 
Group IV to the other groups, it is extremely 
significant (7 0; p 0.001). When the pain scores 
for the four groups were examined at 6 hours 
postoperatively, group II (2 0) demonstrated 
a significantly significant difference when 
compared to group I (2.4 0.4) or group III 
(3.3 0.4) (p 0.001). Comparing Group IV (6 
0) to the other groups, the difference is highly 
significant (p 0.001). Comparison of the pain 
score between the four groups after 12 hours 
postoperatively revealed a highly significant 
difference in groups I and II compared with 
group III (1 ± 0 and 1 ± 1 versus 2 ± 0.1) 
(p < 0.001). Group IV is highly significant 
compared to the other groups (p < 0.001). 
(Table 4).

Ahmed M. Radwan

DRAFT



6 Egypt.J.Fertil.Steril. Volume 28, Number 1, January 20244 Egypt.J.Fertil.Steril. Volume 28, Number 1, January 2024

Ahmed M. Radwan

Table (1): Demographic characteristics
I II III IV

Age (years) 31.8 ± 3 32.1 ± 4 32 ± 4 31.6 ± 3
Weight (kg) 67.1 ± 6.1 66.5 ±4.2 64.5 ± 9 65.9 ± 7
Height (cm) 160 ± 11 159 ± 12 158 ± 15 159 ± 11.9

ANOVA test
Table (2): Indications for laparoscopy

Indications
I

(n = 50)
II

(n = 50)
III

(n = 50)
IV

(n = 50)
No % No % No % No %

Diagnostic 12 24 15 30 17 34 20 40
Ovarian cystectomy 10 20 7 14 8 16 5 10
Drilling 18 36 20 40 15 30 16 32
Extraction of IUd 7 14 5 10 8 16 6 12
Adhesiolysis 3 6 3 6 2 4 3 6
Ectopic pregnancy 1 2 2 4 1 2 1 2

ANOVA test
Table (3): Operative time among study groups
Operative time (minutes) I II III IV
Mean ± SD 48.1 ± 9 45.5 ± 10 46.1 ± 11 47.1 ± 10
Range 40-60 40-60 40-60 40-60

ANOVA test
Table (4): postoperative Pain score

Pain score after ½ hour Mean ± SD
(range)

I 6.2 ± 0.5
(5-7)

II 4.5 ± 0.5
(4-5)

III 7.5 ± 0.5
(7-8)

IV 8.5 ± 0

Pain score after 2 hours Mean ± SD
(range)

I 4.Mean ± SD
(range)

II 3 ± 0.2
(3-4)

III 5.3 ± 0.5
(5-6)

IV 7 ± 0

Ahmed M. Radwan
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Pain score after 6 hours Mean ± SD
(range)

I 2.4 ± 0.4
(2-3)

II 2 ± 0

III 3.3 ± 0.4
(3-4)

IV 6 ± 0

Pain score after 12 hours Mean ± SD
(range)

I 1 ± 1
II 1 ± 0

III 2 ± 0.1
(3-4)

IV 5 ± 0
p < 0.001

Discussion

Following laparoscopic operations, 
acute postoperative pain is typical. After 
laparoscopy, using local anesthetics for 
postoperative pain reduction may enhance 
initial pain management and reduce the 
requirement for postoperative analgesia (5).
Improved early postoperative pain 
management is crucial because some 
laparoscopic surgeries are done on a day-case 
or fast-track basis. Laparoscopic day-case 
surgery may be made more common by using 
local anesthetic infiltration for postoperative 
analgesia (6).
Many analgesics have been researched in the 
quest for the ideal postoperative regimen. 
Local anesthetic drugs have potential 
theoretical and practical benefits for day-case 
surgery. The use of local anesthetics to relieve 
peripheral discomfort during laparoscopic 
procedures has been studied in more than 
60 published trials.  Nonetheless, despite the 
abundance of published data, the results of 
these trials are challenging to evaluate due to 
the range of clinical situations, medications, 
doses, application sites, comparators, and 
reported pain effects (7).

The main goal of the current study was 
to assess non-steroidal anti-inflammatory 
drugs (NSAIDs) and intraperitoneal local 
anesthesia with and without meperidine for 
analgesics following minor gynecological 
laparoscopic procedures.
The current study was conducted on patients 
receiving quick diagnostic or minimally 
invasive surgical gynecologic laparoscopic 
procedures. We predicted that these 
operations would take about the same time 
to complete.
Comparison of the pain scores across the four 
groups in our study at 30 minutes, 2 hours, and 
6 hours postoperatively revealed a significant 
difference in group II compared with group I 
or III. Group IV is highly significant (high 
score) compared to the other groups.
When the pain scores from the four groups 
were assessed at 12 hours postoperatively, 
groups I and II revealed a significant difference 
compared to group III. In comparison to the 
other groups, Group IV is very important.
Due to the handling during surgery and the 
irritation of the diaphragm by dissolved 
carbon dioxide, this form of surgery resulted 
in significant postoperative discomfort. 

Ahmed M. Radwan
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The abdominal wall holes made for the 
trocars also contributed less to the somatic 
component of the pain. Other than nausea 
and vomiting in the patients, which may have 
been caused by lidocaine or other factors, no 
side effects were noted. Drugs can be easily, 
safely, and without side effects administered 
intraperitoneally for analgesia. (8)
The primary benefit of utilizing local 
anesthetics is that they do not have the side 
effects of opioids, which can cause recovery 
and hospital discharge to be delayed. Common 
side effects include pruritis, drowsiness, 
impaired gastrointestinal motility recovery, 
and postoperative nausea. Also, if the use of 
opioids is avoided by using local anesthetics 
during the postoperative period, the time it 
takes for bowel function to return may be 
shortened (9).
For minimally invasive procedures like 
gynecological laparoscopy, local anesthetics 
have been injected into the peritoneal cavity 
(10).
Meperidine's local anesthetic effects after 
subarachnoid delivery seem comparable 
to lidocaine's. Along with having a local 
anesthetic effect when administered alone, 
meperidine has also been proven to increase 
the block level generated by another 
established local anesthetic (11).
In our study, lidocaine and meperidine 
administered intraperitoneally showed 
efficacy and decreased pain scores at each 
period tested compared to IM NSAIDs.
After local anesthetic and an opioid have 
been administered, the intraperitoneal cavity 
is a useful postoperative analgesia route. In 
our clinical study of 200 patients undergoing 
minor laparoscopic procedures, patients who 
received a combination of intraperitoneal 
meperidine 50 mg and intraperitoneal 
lidocaine 400 mg showed significantly lower 
pain scores at rest when compared to patients 
who received an intramuscular non-steroidal 
administration.

Rapid peritoneal distension may be 
accompanied by blood vessel tearing, 
traumatized nerve traction, and the release of 
inflammatory mediators. The pain is present 
often after laparotomy, and both laparotomy 
and laparoscopy are associated with 
persistent pneumoperitoneum, sometimes 
for three days (12).
Hohlrieder et al. (2017) discovered that 
whereas 70% of patients experienced the 
most pain 24 hours following gynecological 
laparoscopic surgery, only 1% of patients 
experienced it two hours after the procedure. 
(13).

Conclusion

t is easy, secure, and free from side effects 
to administer intraperitoneal lidocaine with 
or without meperidine. Compared to non-
steroidal anti-inflammatory medicines, 
intraperitoneally administered lidocaine, 
both with and without meperidine, effectively 
lessens postoperative discomfort following 
minor gynecologic laparoscopic surgery.
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Abstract 
Aim: To evaluate the clinical efficacy of office 
hysteroscopy (OH) in  infertile women with looking 
normal uterine cavity as detected in by TV/US, before 
starting primary ICSI cycles. Also to evaluate the value of 
hysteroscopy (HSC) and new ICSI outcomes in women 
with RIF, (history at least two previous failed ICSI 
attempts). 
Study Design: A prospective clinical comparative cohort 
study.
Setting: Obstetrics and Gynecology Department, Menofia  
University and a private assisted reproduction unit in Cairo, 
Egypt.
Methodology: ICSI after hysteroscopy  was performed 
in two groups of infertile women. Patients with normal 
uterine cavity (group I, No. 125 ) and patients with RIF 
( group II, No. 125). Then, ICSI was performed for all 
enrolled women in study groups with no statistically 
significant difference (p > 0.05) regarding demographic 
data ( except age) and the number of oocytes retrieved 
and the number of embryo transfer. Then, all subjects 
were followed up for 3 weeks after embryo transfer for 
detection of pregnancy by ultrasound.
Result: There was no statistically significant difference in 
IR both groups (15.8%  Vs. 10.2%). Also, the PR showed 
no statistically significant difference (32% vs. 22.4%). 
There was a statistically significant association between 
PR and hysteroscopy before ICSI in  group II. Also, 
hysteroscopy had detected uterine cavity lesions in more 
than half of cases with normal TV/US.
Conclusions: In this study routine office hysteroscopy 
(OH) was not  an added cost before ICSI even in cases 
with normal TV/US. OH can diagnose and treat uterine 
cavity lesions on the same setting. Robust and high-quality 
multicentric RCTs are advised before hysteroscopy can be 
included during the basic clinical infertility investigation.
Keywords: Hysteroscopy; ICSI; pregnancy rate; uterine 
cavity lesions.DRAFT
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Introduction
Implantation is vital and complex process 
to start pregnancy, its failure could be due 
to a variety of reasons, including embryonic 
and/or endometrial factors, but remains 
unexplained in many cases. RIF is diagnosed 
in  women having history of at least two 
previous failed ICSI attempts[1].
The presence of intrauterine pathologies can 
negatively affect the chance of implantation 
and pregnancy rates in women undergoing 
assisted reproduction, as implantation failure 
were present , has been reported to be as high 
as 50% in women with uterine pathology [2,3].
Hysteroscopy is considered as the gold 
standard for diagnosis of intrauterine 
pathologies.  HSG, TV/US and saline infusion 
sonography are other tools to assess the inner 
architecture of the uterus [4,5] . World Health 
Organization (WHO) recommends HSG 
alone as one of the  basic investigations for 
infertile couples. Office hysteroscopy is only 
recommended by the WHO when clinical 
or complementary exams (ultrasound, 
HSG) suggest  or diagnose uterine cavity 
abnormality or there is IVF/ICSI failure [4].
Currently, there a debate for examination of 
uterine cavity by OH before starting IVF/
ICSI[5]. Basically ,the best methods for 
assessing uterine abnormalities typically 
include some combination of TV/US, HSG, 
and hysteroscopy (HSC) can only be used 
if uterine cavity pathology is suspected 
[6]. But, HSG has low specificity, high false-
negative and false-positive rates[7].  TV/US is 
a non-invasive and reproducible technique, 
but it is not very sensitive [11].  . OH can be 
typically  performed after RIF , if there is 
evidence of an abnormal uterine cavity from 
investigations[8,9]. HSC allows reliable visual 
assessment of the uterine cavity to diagnose 
intrauterine adhesions, endometrial polyps, 
submucous fibroids, endometritis, or uterine 
malformations that could interfere with 
implantation, and on the same time provides 
the opportunity to perform therapy in the 

same setting such as removing endometrial 
polyps, submucosal fibroids[10,11]. Therefore, 
hysteroscopy is considered as one of the 
common investigations proposed for women 
undergoing IVF treatment is to evaluate the 
uterine cavity[13].
HSC can identify minor intra uterine 
abnormalities in 30% to 45% in cases with 
normal TV/US. The abnormalities found by 
HSC were significantly higher in women with 
previous assisted reproductive techniques 
failure[13-16].  The value of HSC in women 
with RIF were confirmed by two prospective 
RCTs demonstrating significantly increased 
clinical pregnancy rates  [17,18]. Pregnancy 
outcomes can be improved in patients with/
without RIF or with/without identifiable 
uterine pathology undergoing routine OH 
before IVF [14,19]. Also, a meta-analysis 
performed in 2008 suggested that HSC 
could improve the outcomes in women with 
RIF[12]. On the other hand, other studies have 
suggested there is no value for routine  OH 
in patients undergoing ICSI assessment or 
in patients with RIF.  In a RCT, study was 
designed to assess whether routine OH 
before the first IVF treatment cycle could 
increase the PR. But these results revealed 
that routine OH does not improve live birth 
rates in infertile women with a normal TV/
US of the uterine cavity [20]. A retrospective 
study suggested that HSC should be used 
as a routine infertility examination because 
its diagnostic rate is high in patients with 
repeated IVF failure. However, the clinical 
outcomes in patients with repeated IVF 
failure who had HSC with no pathology 
and with pathology when compared, no 
statistical differences were found . So, doing 
OH before ICSI was of no significant value 
in improving pregnancy outcomes [21]. On 
the other hand in a review the conclusion  
was that small number of prospective RCTs 
cannot clearly demonstrate that removal of 
uterine cavity lesions by HSC can improve 
IVF outcomes[22].
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Nowadays hysteroscopes are available with 
smaller diameter and this has made the use of 
outpatient or office hysteroscopy feasible as 
a routine examination[1,6].
OH can provide accurate visual assessment, 
and on the same time provides a therapeutic  
chance to treat any detected cavitary  pathology. 
 The concept nowadays, in women with one or 
more failed ICSI cycles there is evidence that 
hysteroscopy before starting ICSI treatment 
could increase the chance of pregnancy rate 
in the subsequent ICSI cycle. On the other 
hand, the value of routine hysteroscopy prior 
to starting the first ICSI treatment cycle are 
lacking and not recommended [1,6,9].

Aim of study
The aim of the present study was  designed 
to evaluate the clinical efficacy of office 
hysteroscopy (OH) before starting primary 
ICSI cycle in women with normal uterine 
cavity by TV/US, also to evaluate the effect 
of hysteroscopy (HSC) on new ICSI cycle 
outcomes in women RIF.

Patients and Methods
Study design: Clinical prospective 
observational comparative  study.
Setting:  at Obstetrics and Gynecology 
Department, Menofia University and a 
private Reproduction & IVF Unit, Cairo 
,Egypt. 
Duration: Started May 2019 and completed 
April 2021
Patients: 250 participants selected for ICSI 
divided in two groups
• Group 1: included 125 participants, for 

office hysteroscopy (OH) that was done 
before starting primary ICSI cycle.

• Group 2: included 125 participants with 
history of RIF after ICSI. Hysteroscopy 
(HSC) was done before starting new ICSI 
cycles.

Ethical consideration: Ethical approval No. 
19519OSGN-2019 of the institutional board 
committee before the start was given and a 
written informed consent from each included 
patient was a must during the study.
Inclusion Criteria:
• Women indicated for IVF/ICSI using the 

standard long GnRH-a protocol.
• Ages eligible for the study: 20 years to 

38 years.
• No evidence of uterine pathology by TV/

US and HSG .
• BMI between 20 and 35.
• Normal male factor (WHO semen 

critrria,2010)
Exclusion Criteria:
• Unexplained poor responders during the 

pending ICSI cycle,( AFC 4 or less and 
AMH 0.8 ng /m )

• Past or current medical disorders.
All patients that included in the study the 
following were done:
• Proper history, examination and 

investigations including TV/US,
HSG and fertility hormonal profile 
, F S H , L H , A M H , E 2 .
• Office hysteroscopy performed during 

the he proceeding menstrual cycle, using 
a rigid hysteroscope. 

• Controlled ovarian hyper stimulation-
embryo transfer (COH-ET) using the 
standard long protocol of the private  
ART Unite.

• Study Outcomes documented : by
• Biochemical pregnancy: a positive 

pregnancy test performed 2 weeks after 
ET. HCG >5 IU/l was considered as 
chemical pregnancy.

• Clinical pregnancy: using B-mode TV/
US performed 5 weeks after E T. shows a 
gestational sac. 
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• Implantation rate: calculated as the viable embryo numbers divided by the transferred 
embryo numbers, multiplied by 100.

• Live birth rate: based on the number of live births out of the total number of transfer 
cycles. 

• Miscarriage rate: the miscarriages before 20 weeks of pregnancy out of the total 
pregnancies.

Results
This study was conducted at Obstetrics and Gynecology Department, Menofia University and 
ART private center, Cairo, Egypt . The included  women were 250 who were selected and  
prepared for hysteroscopy and ICSI. 
The enrolled women were divided into 2 main groups: 
• Group 1: 125 women without  any uterine cavity  abnormalities detected  by TV/US.
• Group 2: 125 women with RIF (at least 2 previous failed ICSI     attempts) 
The analyzed data were collected and tabulated. 
The following results were obtained.
Table (1): Personal and demographic data of women in the study groups

Group 1
(n= 125)

Group 2
(n= 125) P-value3

Age: (years)

Mean ± SD 29.57 ± 5.31 31.45 ± 5.13 0.005*
Duration of marriage: (years)
Mean ± SD 7.57 ± 4.83 8.63 ± 5.02 0.092
Median (Range) 7 (3-15) 8 (2-20)
Weight (kg):
Mean ± SD 72.59 ± 12.81 71.85 ± 10.45 0.621
Height (cm):

Mean ± SD 156.25 ± 6.35 157.39 ± 6.19 0.157
BMI:
Mean ± SD 29.75 ± 5.01 29.02 ± 3.99 0.209
Duration of  infertility: (years)

Mean ± SD 7.15 ± 4.69 7.72 ± 4.82 0.311
Median (Range) 5.5 (1.0-20.0) 7.0 (1.0-22.0)
Type of infertility:
Primary 90 72% 92 73.6% 0.882
Secondary 35 28% 33 26.4%

*p <0.05 is significant
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No statistically significant differences between the demographic data  of women in the two 
groups. Age only was statistically significant higher group 2 .
Mean infertility duration in the two groups was more than 7 years with no statistical differ-
ences. Most of the women had primary infertility (more than 72% in the study groups) with 
no statistically significant differences.

Group 1  (No  125) Group 2  (No  125)
p-value

No. % No. %
C P R 40 32% 28 22.4% 0.089

Chemical pregnancy 3.3 7.6% 0 0.0 0.251
Pregnancy:

Single 30 75% 22 78.6%
Twins 10 25% 6 21.4% 0.406

Miscarriage 10 25% 8 28.6 0.245
Implantation rate: 15.80%  (49/310) 10.2%  (37/363) 0.03*
Mean ± SD no. of 
embryo transferred 2.22 ± 0.84 2.46 ± 0.95 0.419

Maturity:
Pre-term 10* 33.3% 10# 50% 0.485
Full-term 20 66.7% 10 50%

Take home baby rate 30 24% 20 16% 0.334
* <0.05 is significant
The results of ICSI cycles in both groups were presented in table (2) CPR was 32%  in group 
1 Vs. 22.4%  in group 2 with no statistically significant difference.
Also were no statistically significant differences in miscarriage rate and take-home-baby in 
both groups . There was no statistically significant difference between the mode of delivery 
between the two groups as 26 women of group 1 patients delivered by CS, only 4 underwent 
normal vaginal delivery, and 18 women of group 2 patients delivered by CS, only 2 under-
went normal vaginal delivery.
This highlighted the high rate of CS nearly in 88% of patients.
In each group one preterm newborn died in the incubator within hours.
Table (3): Cases with positive pregnancy test for each specific detected subtle lesions

No.(82) % of cases with +ve preg-
nancy test in each lesion +ve pregnancy test CP CPR

Mucosal elevation 6 33.3% 2 2 33.3%
Uni cornuate uterus 2 50.0% 1 1 50.0%
Pale endometrium 14 50% 7 6 85.71%
Endometrial defect 2 0.0% 0 0 0.0%
Arcuate uterus 30 40% 12 12 40%
Hypervascularization 8 37.5% 3 3 37.5%
Single adhesion band 6 16.7% 1 1 16,7%
Micro polypi 14 7.1% 1 1 7.1%
Total 82 36.6% 30 29 35.4%
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This table shows the num bers and type of subtle lesions and the clinical pregnancy rate for 
each specific lesion.
Table (4) Clinical pregnancy rate in each specific corrected lesion by hysteroscopy in  
group 2.

No. (125) % CP CPR
Polyp 44 33.6% 14 31,8%

Septum 16 128% 6 37.5%
Adhesions 10 8% 3 30%

Hysteroscopic myomectomy, grade 0 6 4.8% 2 33.3%
Myoma and polyp 2 1.6% 0 0%

(CS Niche) 2 1.6% 0 0%
Table 4 shows the type of  detected and corrected lesions in group 2 with RIF and the clinical 
pregnancy rate for each specific lesion. All lesions were treated by  hysteroscopy. The CPR 
after correction and ICSI occurred in 64% ,(80/125).. The CPR was 22.4% in group 2 in com-
parison with 32% in group 1.

Discussion
In clinical practice, evaluation of the uterine 
cavity is usually done TV/US prior to IVF/
ICSI. Due to the perceived advantages 
of hysteroscopy ,it is considered the gold 
standard for the diagnosis of uterine cavity 
pathology [23, 24]. Also it has the potential 
for simultaneous detection and treatment of 
diagnosed intrauterine lesions, so pre-IVF/
ICSI screening OH has gained widespread 
acceptance[25]. 

Hysteroscopy prior to IVF/ICSI is an issue 
with debate. Pre-IVF hysteroscopy in women 
with unexplained infertility for detecting 
effect of unsuspected intrauterine lesions 
on pregnancy outcome was evaluated. High 
prevalence rate of unsuspected intrauterine 
lesions was found in women with unexplained 
infertility and clinical pregnancy rates were 
not significantly higher in patients who 
underwent pre-IVF hysteroscopy[26].
All women included in our study were selected 
and prepared for ICSI and hysteroscopy, in 
group 1 women had  normal uterine cavity as 
revealed by TV/US. In group 2 ,all included 
women had history of RIF after previous 
ICSI. Unification of study parameters and 
exclusions of fertility barriers were done 
in both groups  to avoid  their effect on 

the results. Women in groups 1 and 2 were 
comparable with their demographic data 
, duration, and type of infertility. Age and 
AMH were statistically significant higher in 
group 2. This difference can be zexplained 
by time needed for diagnosis  and correction  
of lesions.
In this work the mean duration of infertility 
at the time of ICSI was relatively long, more 
than 7 years in study groups. Which to some 
extent may be reflected in the decrease in the 
take home baby rate.
There was no statistically significant 
difference in the basal endometrial thickness 
in the group of women with corrected uterine 
lesions and those with normal uterine cavity.
The AMH level as a test for ovarian reserve 
was lower in group 2 women with uterine 
lesions than those with normal uterine 
cavity in group 1. This can be explained by 
the statistically significant increased age of 
women in both groups (31.45 years in group 
2 versus 29.57 years in group 1; respectively). 
Throughout the induction period there 
were no statistically significant response 
differences in both groups. Also IR, CPR and 
take-home baby rate were insignificant  in 
both groups. 
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In 12% of women undergoing first IVF 
[20] and in 27% of women with RIF [27], 
screening hysteroscopy prior to IVF revealed 
intrauterine pathology that may not be 
detected by routine TV/US. Hysteroscopy 
allows detection and treatment of many of 
uterine cavity lesions which may improve 
IVF outcomes[13]. In our study uterine 
cavity lesions were detected during HSC 
before new ICSI in 64%,( 80/125) of women 
with RIF .  Endometrial polypi were found 
and treated  in 33.6%  ( 44/125 ). 
Implantation and subsequent ICSI outcomes 
can be affected  by different intracavitary 
lesions. Endometrial polyps are the most 
frequently observed pathological finding, 
reported 82% of the women implicated in 
about 50% of cases of abnormal uterine 
bleeding and in 35% of infertility cases [29],  
and are usually benign lesions.[28]. Polyp 
removal by hysteroscopy prior to IUI can 
increase the chance of CPR compared with 
simple diagnostic hysteroscopy [24]. This 
clearly explains the comparable CPR and 
take-home baby rate in both groups in our 
present study . CPR after polyp  removal in 
our study was 31.8% in women underwent 
ICSI after polypectomy .
Cochrane review about hysteroscopic 
resection of endometrial polyps prior to 
infertility treatments, did not identify 
any analyzable randomized trials which 
allow them to reach any sound scientific 
evidence on the safety and efficacy of 
endometrial polypectomy in sub fertile 
women, and concluded that well designed, 
methodologically sound, randomized 
controlled trials are urgently needed. On the 
other hand, removal of endometrial polyps 
in sub fertile women is commonly practiced 
in many clinics to improve the reproductive 
outcome because the procedure is minimally 
invasive and hysteroscopic polypectomy 
provides an opportunity for a histological 
diagnosis to exclude malignancy[24].
Based on that  if an endometrial polyp is 
detected during an ART cycle and less than 

20 mm in size, it can be managed expectantly 
without compromising clinical pregnancy or 
live birth rates. Also, when polyp 10 mm 
in size are found in symptom-free patients 
prior to ART, expectant management may 
be considered, given that spontaneous 
regression following the menstrual cycle has 
been observed in 27% of cases [30].
Hysteroscopic polypectomy prior to infertility 
treatment was cost-effective for both IUI and 
IVF/ICSI treated women when comparing 
sensitivity analysis between pregnancy 
rates and polypectomy costs. The procedure 
doubles the pregnancy rate, shortens time 
to pregnancy, and is cost-effective across a 
range of polyp sizes.
It was found  in Cochrane review that there 
is a large benefit with the hysteroscopic 
removal of submucous fibroids for 
improving the chance of clinical pregnancy 
in women, but unexplained subfertility 
cannot be excluded. Removal of endometrial 
polyps suspected on ultrasound in women 
by HSC prior to IUI may increase the 
clinical pregnancy rate. The review advised 
randomized studies to substantiate the 
effectiveness of the hysteroscopic removal 
of suspected endometrial lesions in women 
with unexplained subfertility or prior to IUI, 
IVF or ICSI[24].
Results in our study were in favor of 
hysteroscopic adhesolysis in 8%, (10/125) 
of cases with mild to moderate intrauterine 
synechia with improved CPR of 30% ,(3/10) 
comparable to the 32% in  group 1.
The most common subtle abnormality 
observed in the current study were arcuate 
uterus, pale endometrium and micro polypi 
with 35.9% and 16.7% and 11.5% of cases 
and their pregnancy rate were 39.3%, 53.8% 
and 11.1% respectively. These results 
matched with the finding of the In-SIGHT 
study performed in 2016 that found women 
who were known to have small submucous 
myoma or polyp in the endometrium or other 
subtle uterine cavity  lesion had not decrease 
pregnancy outcomes[32].
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Reproductive performance in women with 
subtle lesions in comparison to women 
with normal uterine cavity, there was no 
statistically significant difference. CPR and 
take-home baby rate were comparable in 
both groups. So the presence of these subtle 
uterine lesions did not affect the take-home 
baby rate and hence it does not need any 
specific treatment.
This confirms the data of TROPHY study 
published in the Lancet in 2016 concluded 
that OH before IVF in women with a normal 
TV/US of the uterine cavity and a history 
of failed IVF treatment cycles does not 
improve the live birth rate. Further research 
was recommended to evaluate the value  of 
surgical correction or therapy of specific 
uterine cavity abnormalities before IVF.
The  results of this didn't match also with 
meta-analysis that was done in 2014 and 
found women who had OH before doing IVF, 
got high live birth rate[33]. Also, didn't match 
with several studies that found performing 
hysteroscopy preceding IVF improve rate of 
pregnancy [20, 34, 35].
Finally, although "statistically significant" 
generally  means that the result obtained 
is real and cannot be chancified,  yet not 
everything that can be counted counts , and 
not everything that counts can be counted. 
This is because, the statistical significance 
is based on three factors; the magnitude of 
difference observed, the range of variations 
in the values obtained, and the sample size 
taken.
Therefore, p value is not an absolute indication 
of the importance of the result as it  depends 
on the result itself and its implications.
Having said that, statistically significant or 
even highly significant differences may be 
of little or no importance in itself. In another 
words, difference is a difference if it makes 
difference. And attaching a fancy p value to 
trivial observations does little to enhance 
their importance.

In contrast, difference may not be statistically 
significant - but still important - may be 
because the number of subjects is not large 
enough to show the difference, i.e. the study 
may not have the power to show an effect of 
that size.

Conclusions
In this study routine office hysteroscopy 
(OH) was not  an add cost before ICSI even in 
cases with normal TV/US. OH can diagnose 
and treat uterine cavity lesions on the same 
setting.

Recommendations
• The study supports the importance of 

the correction of any significant uterine 
cavity lesion to have a successful IVF/
ICSI cycle with outcomes comparative to 
patients with normal uterine cavity.

• Intervention to correct any subtle uterine 
abnormalities is not needed as this does 
not add to the success rate of IVF/ICSI 
cycle.

• Robust and high-quality multicentric 
RCTs are advised before hysteroscopy 
can be included during the basic clinical 
infertility investigation.
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Abstract
Background: Cervical neoplasm is the second most 
common type of malignancy in female genital organs 
worldwide, and it affects quality of life in most cases. The 
most important risk factor for cervical cancer is exposure 
to Human Papilloma Virus types 16 and 18. Although 
vaccines are available and eliminate HPV infection, there 
is a lack of awareness regarding them. Therefore, the 
present study has been proposed. 
Objective: was to study the awareness of human papilloma 
virus (HPV) vaccination among the medical students at 
Suez University.
Methods: An observational cross-sectional study through 
a structured online questionnaire about HPV Awareness.
Results : The study included 157 Suez University medical 
students. They were classified according to their gender 
(male vs. female), Marital status (single, married, divorced, 
and widowed), and residence (rural vs. urban areas). The 
medical colleges included faculty of Medicine students who 
were also classified according to their age (≤ 21 years vs. 
> 21 years). Of the total medical students, female students 
showed higher knowledge about the HPV but no statistical 
difference (68.1%, p = 0.08), and the diseases caused by 
it (84.1%, p = 0.18), and also showed significantly higher 
awareness about the mode of HPV transmission (79.1%, 
p = 0.04). Female students also showed higher knowledge 
about the presence of a vaccine against the HPV (75.8%, 
p = 0.75), as well as the safety of the vaccine (74.7%, p 
= 0.48) compared to male students, but with no statistical 
difference.), and also showed significantly higher 
awareness about the mode of HPV transmission (79.1%, 
p=0.04), female  students also showed higher knowledge 
about the presence of a vaccine against the HPV (75.8%, 
p =0.75.8) as well as the safety of the vaccine (74.7%, p 
=0.48 ) compared to male students but with no statistical 
difference. 
Conclusion: Our study revealed an appreciable level of 
awareness about the HPV infection and the vaccination. 
Females had better awareness regarding the infection as DRAFT
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well as the vaccine. We found that medical 
education has a positive impact on raising 
awareness regarding the causes of cervical 
cancer, the availability of the vaccine, and its 
protective efficacy. 

Introduction
Human papillomavirus (HPV) can affect 
different parts of the body in males and 
females [1].
There are over 100 sub-types of HPV, 
including types that cause skin warts, 
especially on the hands, feet, and face. About 
30 HPV strains can affect the anogenital 
region, including the cervix, vagina, vulva, 
penis, and scrotum, in addition to the rectum 
and anus. [2].
The different sub-types of the virus can be 
subclassified into low-risk and high-risk 
according to their ability to induce dysplasia 
[3].
The low-risk HPV types (6 and 11) are non-
oncogenic and are associated with anogenital 
warts, cutaneous warts, and recurrent 
respiratory papillomatosis [4,5].
However, high-risk types (16 and 18) 
are oncogenic and are associated with 
cervical, vaginal, vulvar, anal, penile, and 
oropharyngeal cancers [6].
Regular screening and treatment of 
precancerous lesions can prevent the 
progression of cervical cancer. Identification 
of precancerous lesions has been primarily 
achieved by cytologic screening of cervical 
cells (Pap testing), HPV primary screening, 
and HPV co-testing and cytology [7].
The HPV vaccine could dramatically reduce 
the number of new cases of cervical cancer 
and other malignancies caused by HPV 
exposure. Globally, there are three types of 
vaccines available on the market: bivalent, 
quadrivalent, and nonavalent [8].
The Quadrivalent vaccine protects against 
four HPV types (6, 11, 16, and 18), and the 

bivalent vaccine guards against 16 and 18. 
Finally, the nonavalent (nine-valent) vaccine 
offers protection against five HPV types: 31, 
33, 45, 52, and 58, in addition to the types 
covered by the quadrivalent vaccine [8].
WHO has recommended that the HPV 
vaccine be given to girls and boys at the age 
of 9. It's ideal to receive at least one dose of 
the vaccine before sexual contact [9].
It has been reported that HPV types 6, 11, 16, 
and 18 have decreased by approximately 90%, 
with a reduction in condyloma acuminata of 
approximately 90% and high-grade cervical 
lesions of approximately 85%. The estimated 
vaccine compatibility with one dose or more 
of the HPV vaccine was 83–96.1% [10].
Studies have reported that all three vaccines 
are tolerated excellently with no to minimal 
side effects [13]. The most commonly 
encountered adverse effects were injection-
site reactions such as pain and swelling, 
headaches, and fatigue. Fever, dizziness, 
nausea, vomiting, and diarrhea have also 
been reported [11].
Despite the protective and preventive value 
of the HPV vaccine, not all people are aware 
of it, so we aim to assess the awareness, 
knowledge, and attitude of Suez University 
medical students towards the Human 
Papilloma Virus vaccine (HPV).

Materials and Methods

Study area and subjects
The study was conducted during May 
and June 2023 at Suez University. 
The targeted population was Suez 
University medical students.
A structured online questionnaire designed 
by the lecturers of the OBS & GYN 
department of Suez University is used in this 
observational cross-sectional study to assess 
the awareness, knowledge, and attitude of 
Suez University medical students toward 
the Human Papilloma Virus vaccine. (HPV).
The questionnaire consisted of 15 questions: 
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4 questions assessing the demographic 
information (age, marital status, residence, 
gender), 2 questions assessing the knowledge 
about HPV (Do you know HPV? Do you 
know about diseases caused by the virus?), 
four questions assessing awareness about 
HPV (Do you know about the mode of 
transmission of HPV? To your knowledge, 
Is there a vaccine for protection from HPV? 
What do you know about the safety of the 
vaccine? Do you know from where you can 
buy it?), and two questions assessing the 
attitude towards HPV (If there is a vaccine, 
Will you accept to receive it?). If you know 
that the price is around $937 per dose, will you 
think about receiving it? The questionnaire 
was in English. You can access the online 
form of the questionnaire through this link.
https://docs.google.com/forms/d/12ESF48-
WCJdKxmRae32cMEo__HDOExeuo1i-
tORKBIc/edit?usp=drivesdk 
Consent 
It was written at the top of the online form 
of the questionnaire. "Filling out this 
Questionnaire means you agree to be part 
of this study."
Sample size and questionnaire
For a confidence level of 95%, the margin 
of error equals 0.05, and assuming the 
population proportion (P) equals 50%, 
these conditions require at least 384 
students. 157 questionnaires were collected.
Students were categorized into groups based 
on three factors: age, gender, and residence, 
in order to examine which of these factors 
is strongly associated with their knowledge, 
awareness, and attitude towards HPV.
Statistical Analysis
Statistical analysis was done using SPSS 
application version 26.0. Demographic and 
other qualitative variables were expressed 
in frequencies and percentages. Data was 
described as mean +/- SD, and categorical 
data was analyzed using the Chi-square test. 
A P-value <= 0.05 is considered statistically 
significant.

Results
The study included 157 Suez University 
medical students. They were classified 
according to their gender (male vs. female), 
Marital status (single, married, divorced, and 
widowed), and residence (rural vs. urban 
areas). The medical colleges included a faculty 
of medicine. Students were also classified 
according to their age (≤ 21 years vs. > 21 
years), as shown in Table I.
Of the total  medical students, female  students 
showed higher knowledge about the HPV but 
no statistical difference (68.1%, p =0.08.) and 
the diseases caused by it(84.1% ,p =0.18.), and 
also showed significantly higher awareness 
about the mode of HPV transmission (79.1%, 
p=0.04), female  students also showed higher 
knowledge about the presence of vaccine 
against it (75.8%, p =0.75.8), the safety of the 
vaccine (74.7%, p =0.48 ) as well as from where 
to get the vaccine (11.0%, p 0.06 ) compared to 
male students but with no statistical difference 
as illustrated in Tables II & III.

Discussion
Carcinoma of the cervix is the second most 
common female malignant tumor worldwide 
and has a high incidence of morbidity and 
mortality. The lady is usually diagnosed in a 
locally advanced stage, so most cases will not 
be candidates for surgery at the time of the 
diagnosis [12].
It has been proven that high-risk HPV types 
are the main cause of cervical cancer [13].
According to the WHO and the International 
Agency for Research on Cancer (IARC), there 
were 529,000 new cases of cervical cancer 
globally in 2008. In developing countries, the 
prevalence of cervical cancer was 452,000 and 
ranked second among malignancies in female 
patients [14]. 
Conversely, the number of new cases of 
cervical cancer was 77,000 among developed 
countries and ranked tenth among female 
malignancies. Recently, the incidence of 
cervical malignancy has increased without a 
corresponding increase in awareness regarding 
screening programs, vaccinations, reporting 
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any abnormal symptoms, and early detection.
A screening program of the cervix plays an 
essential role in prevention and detection of 
early cellular changes and can diagnose pre-
invasive lesions along with HPV infection 
[15].
The present study was carried out at Suez 
University to get information regarding 
the level of Awareness, Knowledge, and 
Attitude of Suez University medical students 
towards the Human Papilloma Virus vaccine 
(HPV). The study participants included 
undergraduate medical students at our medical 
school. In the present study, there were 58% 
female and 42% male medical students; 
only one participant was married at the time 
of the study, and more than half (60.55%) 
were aged more than 21 years. [Table 1]
Among the study participants, 84.1% were 
aware of HPV-related diseases and cancers 
caused by HPV infections. This result was 
higher compared to the results reported by 
Netra G et al. (72.4%) and Mehta et al. (50%) 
and low compared to the studies held by 
Panday et al. (81.5%) and Joshi et al. (96%) 
[16, 17, 18, 19].
This difference might be because the majority 
of the participants in our study were from the 
3rd year of medical students who were aware 
of the infection, compared to other studies in 
which the majority of the participants were 
from the first academic year and might not be 
aware of the infection yet [17].
The awareness regarding modes of transmission 
of HPV was lower in the present study 
(77.7%) when compared to the study done 
by Nagasireesha Challa et al. (81.1%) [20].
The awareness regarding the availability 
of vaccines is low in this study (75.2%) 
compared to the results reported in the study 
by Nagasireesha Challa et al. (90.5%) [20].
The awareness is higher than in the study 
performed by Snigdha Kamini et al. (50.4%) 
[21].
Awareness regarding the mode of transmission 
of HPV infection and availability of vaccines 
for female students is higher than for male 
students (77.7% and 75.8%), and the same 
results were reported by Priya et al.'s study 

(999.7% and 789.8%) [22]. This may be 
attributed to the higher number of female 
students participating in our study.
With the increase in the study year, the 
knowledge has been increasing, indicating 
that the study curriculum also plays a vital 
role in creating awareness, which will help to 
increase the knowledge provided to the general 
population. Moreover, the present study 
showed a greater percentage of students (77%) 
lack knowledge regarding how they can get the 
vaccine, and about 1.3% are worried about the 
safety of the vaccine. These findings were like 
those of Mehta et al. and Kamini et al. [17, 21].
The power of our study was that we had 
continuous data collection, and we held an 
awareness session about the HPV vaccination. 
The limitation of our study was that we could 
not approach all the students as they were 
occupied in exam preparation and due to their 
absence during data collection. The level 
of knowledge, information, and awareness 
regarding HPV hazards should be raised 
through awareness campaigns, audio-visual 
programs, and flyers. It is suggested that HPV 
vaccination should be a part of the national 
immunization program in order to eliminate 
cervical cancer.

Conclusion
Our study revealed an appreciable level of 
awareness regarding the HPV infection and 
vaccination. Females had better awareness 
regarding the infection as well as the vaccine. 
We found that medical teaching had a positive 
impact on awareness regarding the etiology of 
cervical cancer, the availability of the vaccine, 
and its protective efficacy. This will have a 
positive impact on increased awareness and 
knowledge among the general population in 
the near future.
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Table I: Baseline demographic characteristics of the participants (N = 157)

Characteristics Categories Number (N) Percentage %

College Medical

Gender
Male 66 42.0

Female 91 58.0

Marital status

Single 156 99.4

Married 1 0.6

Divorced 0 0

Widow 0 0

Residence
Urban 94 59.9

Rural 63 40.1

Age
≤ 21 95 60.5

> 21 62 39.5

Mean ± SD (Min – Max)

Ahmed SewidanAhmed Sewidan

DRAFT



27Egypt.J.Fertil.Steril. Volume 28, Number 1, January 2024 7Egypt.J.Fertil.Steril. Volume 28, Number 1, January 2024

Table II: Knowledge of Suez University medical students about the Human Papilloma 
Virus (HPV) based on their medical background

Parameter
(N = 157)

P-valueMale
N (%)

Female
N (%)

Total
N (%)

1. Do you find HPV in-
fection related to evident 
health problems in EGYPT?

Yes 47 (71.2%) 62 (68.1%) 109 (69.4%)
0.08No 10 (15.2%) 19 (20.9%) 29 (18.5%)

Abstinence 9 (13.6%) 10 (11.0%) 19 (12.1%)
2. Are cervical, anal, vulvar 
and oropharyngeal cancers 
can be directly caused by 
HPV infection

Yes 52 (78.8%) 80 (87.9%) 132 (84.1%)
0.18No 11 (16.7%) 5 (5.5%) 16 (10.8%)

Abstinence 3 (4.5%) 6 (6.6%) 9 (5.7%)

X2; Chi-Square test
Table III: Awareness of Suez University students about the Human Papilloma Virus 
(HPV) based on their medical background

Parameter P-valueMale
N (%)

Female
N (%)

Total
N (%)

1. Do you know about mode 
of transmission of HPV?

Yes 50 (75.8%) 72 (79.1%) 122 (77.7%)
0.04*No 12 (18.2%) 14 (15.4%) 26 (16.6%)

Abstinence 4 (6.1%) 5 (5.5%) 9 (5.7%)
2. Many countries have 
adopted HPV vaccine in 
their routine programs

Yes 49 (74.2%) 69 (75.8%) 118 (75.2%)
0.78No 8 (12.1%) 8 (8.8%) 16 (10.2%)

I don’t know 9 (13.6%) 14 (15.4%) 23 (14.6%)
3. To your knowledge, HPV 
infection can be prevent-
ed by 2 or 3 doses of HPV 
vaccine

Yes 44 (66.7%) 50 (54.9%) 94 (59.9%)
0.19No 5 (7.6%) 15 (16.5%) 20 (12.7%)

I don’t know 17 (25.8%) 26 (28.6%) 43 (27.4%)
4-To your knowledge, Cost 
of HPV vaccine (1 dose = 
937EGP) is too much for 
average Egyptian families

Yes 50 (75.8%) 77 (84.6%) 127 (80.9%)
0.37No 7 (10.6%) 6 (6.6%) 13 (8.3%)

I don’t know 9 (13.6%) 8 (8.8%) 17 (10.8%)

5. Do you know from where 
you can buy it?

Yes 12 (18.2%) 10 (11.0%) 22 (14.0%)
0.06No 47 (71.2%) 78 (85.7%) 125 (79.6%)

I don’t know 7 (10.6%) 3 (3.3%) 10 (6.4%)
6. HPV vaccine can be given 
in national projects supplied 
by governments

Yes 51 (77.3%) 71 (78.0%) 122 (77.7%)
0.34No 9 (13.6%) 7 (7.7%) 16 (10.2%)

I don’t know 6 (9.1%) 13 (14.3%) 19 (12.1%)

7. What do you know about 
the safety of the vaccine?

Safe 50 (75.8%) 68 (74.7%) 118 (75.2%)
0.48Unsafe 0 (0%) 2 (2.2%) 2 (1.3%)

I don’t know 16 (24.2%) 21 (23.1% 37 (23.6%)
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Abstract 
Objective: To assess the efficacy and safety of gonadotropin 
releasing hormone agonist (GnRHa) as an alternative to 
conventional human chorionic gonadotropin (HCG) for 
triggering of ovulation in patients with polycystic ovarian 
syndrome (PCOS) undergoing sequential minimal ovarian 
stimulation followed timed intercourse.
Methods: A randomized controlled study that was 
conducted on PCOS patients subjected to sequential 
minimal ovarian stimulation followed by timed 
intercourse. All participants were randomly allocated at 
time of triggering of ovulation into 2 groups; GnRHa group 
in which ovulation was triggered by single SC injection of 
0.2 mg of triptorelin, and HCG group in which ovulation 
was triggered by single IM injection of 5000 IU of urinary 
HCG. The main study’s outcome measures included 
ovulation rate, clinical pregnancy rate and incidence of 
early ovarian hyperstimulation syndrome (OHSS).
Results: Final analysis was performed for data of 47 
participants in the GnRHa group and 46 participants 
in the HCG group. There was no significant difference 
between the GnRHa and the HCG groups in the ovulation 
rate (95.7% vs 93.5%; P = 0.628) and clinical pregnancy 
rate (23.4% vs 21.7%; P = 0.848). There was no cases of 
OHSS in the GnRHa group and just one case in the HCG 
group, with no significant difference in the incidence of 
OHSS between the 2 groups (P = 0.495).
Conclusion: The GnRHa could be an effective and safe 
alternative to the traditional HCG in ovulation triggering 
after sequential minimal ovarian stimulation in PCOS 
patients without affecting ovulation and clinical pregnancy 
rates.
Keywords: PCOS, GnRHa, HCG, OHSS.

Introduction
The polycystic ovarian syndrome (PCOS) is a condition 
affecting 5-20% of women in the child bearing 
period worldwide, and it is the commonest cause of DRAFT
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oligomenorrhea. Many of PCOS women are 
subfertile, however, only a small percentage 
require fertility treatment and most of 
them require long time to become pregnant 
naturally. There are different phenotypes of 
PCOS women, based on the definition of 
PCOS. Many possible treatment options are 
suggested for management of subfertility in 
PCOS women. The success and morbidity of 
these treatment options could be affected by 
the PCOS phenotype (1).
A class of medications known as aromatase 
inhibitors was first introduced in 2001 to 
induce ovulation in subfertile women, both 
in ovulatory and anovulatory cycles (2). 
Letrozole is the most popular aromatase 
inhibitor used for induction of ovulation, 
and is administered in a typical dose of 5 
mg every day for 5 days (3). When used for 
induction of ovulation with timed intercourse, 
letrozole was found to have higher pregnancy 
rates and similar ovarian hyperstimulation 
syndrome (OHSS) rate, compared to 
clomiphene citrate (CC) (4). Sequential 
minimal ovarian stimulation protocol 
consists of administration of CC or letrozole, 
followed by low dose of gonadotropins. This 
protocol was used in both assisted reductive 
technology (ART) and non-ART treatment 
of subfertility with comparable safety and 
efficacy in comparison to other ovarian 
stimulation regimens (5-8).
Gonadotropin releasing hormone (GnRH) is 
a hormone secreted from the hypothalamus 
in pulses. It binds to surface receptors on the 
gonadotrophs of the anterior pituitary, and 
this results in secretion of follicle stimulating 
hormone (FSH) and luteinizing hormone 
(LH) into peripheral circulation. Within the 
ovary, FSH binds to receptors on granulosa 
cell, while LH binds to receptors on theca 
cell, and this simulates folliculogenesis and 
ovarian steroidogenesis. At the midcycle, 
estrogen level rises rapidly resulting in LH 
surge which is responsible for final oocyte 
maturation (completion of the first meiotic 
division then progression to the metaphase 

stage of the second meiotic division). 
Ovulation occurs approximately 36-40 hours 
after LH surge (9).
Human chorionic gonadotropin (HCG) is 
usually used as a substitute for endogenous 
LH surge to trigger final oocyte maturation 
and ovulation at the end of the ovarian 
stimulation. The main disadvantage of HCG 
is its longer half-life than LH, which results 
in a prolonged luteotropic effect and as a 
result increases the risk of OHSS especially 
in high risk cases that have large number of 
preovulatory follicles (10).
In in vitro fertilization (IVF) and 
intracytoplasmic sperm injection (ICSI) 
cycles that use the GnRH antagonist protocol, 
triggering of final oocyte maturation could 
be achieve by a single injection of a GnRH 
agonist (GnRHa) preparation (11). Because 
GnRHa acts by inducing the endogenous 
LH (mimics the normal physiological 
mechanism), it was found that single 
injection of a GnRHa preparation may be  
useful in reducing the risk of occurrence of 
OHSS when compared to HCG (12). In IVF/
ICSI cycles, HCG is used in doses of 5000-
10000 IU, while GnRHa is used in variable 
doses with the most commonly used drug is 
triptorelin in a dose of 0.2 mg subcutaneously 
(13).
To the best of our knowledge, very few 
studies had evaluated the efficacy and safety 
of using GnRHa in comparison to HCG for 
triggering of ovulation in timed intercourse 
cycles stimulated by CC or letrozole (14, 
15), or stimulated by sequential minimal 
ovarian stimulation protocol (16, 17). 
Therefore, we aimed in the current study 
to assess the efficacy (in terms of ovulation 
rate and clinical pregnancy rate) and safety 
(in terms of prevention of OHSS) of GnRHa 
as an alternative to conventional HCG for 
triggering of ovulation in patients with PCOS 
undergoing sequential minimal ovarian 
stimulation followed timed intercourse.
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Patients and methods

Study design and population:
This was a randomized controlled trial that 
was conducted during the period from June 
2021 through September 2022 in the Fertility 
Care Unit in Mansoura University Hospital, 
Egypt. The study protocol was reviewed 
and approved by the Mansoura Faculty of 
Medicine Institutional Research Board (Code 
No. MS.21.03.1399). Women selected for 
participation in the study were those with 
PCOS, diagnosed according to the Rotterdam 
Consensus 2004 (18), based on presence of at 
least two criteria of the following three criteria: 
1) anovulation or oligo-ovulation; 2) clinical or 
biochemical evidence of hyperandrogenism; 
and 3) polycystic ovarian morphology on 
transvaginal sonography (TVS) assessment. 
All the possible participating women were 
interviewed, received sufficient information 
on the protocol of the study, and then counseled 
to be enrolled in the study.
The potential participants were then assessed 
for meeting the inclusion and exclusion criteria. 
The main inclusion criterion were PCOS 
women who were planned to be subjected 
to sequential minimal ovarian stimulation 
followed by timed intercourse. The exclusion 
criteria were: 1) age is > 35 or < 18 years; 
2) body mass index (BMI) is ≥ 35 < 18.5 
kg/m2; 3) abnormal hysterosalpingography 
(HSG); 4) pelvic adhesions with disturbance 
of the tubo-ovarian relationship diagnosed by 
laparoscopy; and 5) abnormal husband semen 
analysis according to WHO 2010 criteria (19).
Initial evaluation:
Complete history was taken from each 
participant, including personal history, 
menstrual history, obstetric history (gravidity 
and parity to clarify the type and duration 
of infertility), medical history, and surgical 
history. General examination was performed 
with recording of the patient’s height in 
centimeter (cm) and weight in kilograms (kg) 
and calculation of the BMI. Basal serum FSH, 
LH, prolactin, thyroid stimulating hormone 

(TSH), and antimullerian hormone (AMH) 
levels were assessed for all participants.
Ovarian stimulation protocol:
The sequential minimal ovarian stimulation 
was started by giving letrozole (Femara®, 
Letrozole 2.5 mg, oral tablets, NOVARTIS, 
New Jersey, United States) in a dose of 5 mg 
every day for 5 days (from the 2nd day to 
the 6th day of the menstrual cycle) followed 
by a gonadotropin preparation (Gonapure®, 
Follitropin alpha 75 IU, IM/SC injection, 
MINA PHARM, Egypt) in a low dose (75 
IU every day) from the 7th day to the 9th 
day of the menstrual cycle. Monitoring of 
growth of the follicles by TVS scanning 
(folliculometry) was started on the 10th day 
of the stimulation cycle. In women with at 
least one follicle ≥ 12 mm, the gonadotropin 
was continued without further increase in the 
dose and folliculometry was performed every 
2-3 days, then ovulation was triggered when 
there was at least one follicle with a diameter 
≥ 18 mm. Women who did not achieve 
mature follicle ≥ 18 mm were excluded from 
randomization.
At the time of ovulation triggering, the 
study’s participants were randomly allocated 
into 2 groups; the GnRHa group and the 
HCG group. The randomization process 
was performed by a nurse using opaque, 
unlabeled, sealed envelopes containing 
computer-generated random numbers. The 
randomization was balanced (allocation 
ratio to each group was 1:1) and simple, and 
the study was an open label study (i.e. the 
participants, investigators and caregivers 
were aware of group allocation).
For participants in the GnRHa group, ovulation 
was triggered by single SC injection of 0.2 
mg of a GnRHa preparation (Decapeptyl®, 
Triptorelin 0.1 mg, SC injection, Ferring, 
Germany) while for participants in the HCG 
group, ovulation was triggered by single 
IM injection of 5000 IU of urinary HCG 
(Choriomon®, HCG 5000 IU, IM injection, 
IBSA, Switzerland). All women were then 
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advised for a timed intercourse at the day of 
triggering of ovulation and the next day.
Documentation of ovulation:
All participants were subjected for follow 
up 3 days after ovulation triggering by TVS 
scanning for detection of signs of ovulation 
including: 1) vanishing of the follicle or 
sudden reduction in its size; 2) presence of 
free fluid in the pelvis or Douglas pouch; 
3) increased echogenicity of the follicle, 
indicating formation of corpus luteum; and 
4) replacement of the triple line endometrial 
shape by the hyperechoic, homogenous 
luteinized endometrium.
Luteal phase support:
All participants were supplemented one 
day following triggering of ovulation 
with progesterone vaginal suppositories 
(Prontogest®, Progesterone 200 mg, vaginal 
or rectal pessaries, MARCYRL, Egypt) in a 
dose of 200 mg every 12 hours.
Documentation of pregnancy:
In women who missed a menstrual period 
for one week, quantitative serum beta-
HCG (β-HCG) level was assessed using 
immunoassay and a serum β-HCG level 
> 10 mIU/ml was considered an indicator 
of biochemical pregnancy. Women with 
biochemical pregnancy were examined by 
TVS scanning at 6-8 weeks from the first 
day of the last menstrual period to diagnose 
clinical intrauterine pregnancy which was 
defined as the presence of at least one 
intrauterine gestational sac with fetal pole 
and cardiac pulsation on TVS scanning at 
6-8 weeks of gestation.
Outcome measures:
The main study’s outcome measures were:
• Ovulation rate: calculated by dividing 

the number of women with documented 
ovulation by the number of women 
received triggering of ovulation.

• Clinical pregnancy rate: calculated by 
dividing the number of women with 

clinical pregnancy by the number of 
women received triggering of ovulation.

• Incidence of early OHSS.
Statistical analysis:
The IBM® SPSS® Statistics, version 20.0 
for Windows was used for tabulation and 
analysis of data. Quantitative variables were 
displayed as mean ± standard deviation 
(SD) and median (minimum and maximum) 
while qualitative variables were displayed as 
number and percentage. The Student t test 
and the Mann Whitney U test were used to 
compare between the 2 groups for normally 
and non-normally distributed quantitative 
variables, respectively after testing normality 
distribution using Kolmogorov-Smirnov and 
Shapiro-Wilk tests. The Chi-Square and 
Fischer’s exact tests were used for comparison 
of the qualitative variables between the 2 
groups as appropriate (Fischer's exact was 
used when > 25% of cells have count less than 
5). The P values were considered statistically 
significant at level ≤ 0.05.

Results

As shown in the flow diagram of the study 
(Figure 1), 264 women were evaluated for 
eligibility to participate in the study; and 164 
of these women were excluded (82 women 
did not meet the inclusion criteria of the study, 
17 women refused to participate in the study, 
and 65 women did not achieve mature follicle 
≥ 18 mm). The remaining 100 women were 
included in the study and were randomized 
into the 2 study groups. Out of the 100 
participants who were randomized, 3 women 
in the GnRHa group and 4 women in the HCG 
group were lost to follow-up. Therefore, data 
of 47 participants in the GnRHa group and 46 
participants in the HCG group were subjected 
to final analysis.
No significant difference between the 2 groups 
in the demographic, clinical and hormonal 
characteristics (tables 1 and 2). Regarding 
the cycle characteristics and outcomes (table 
3), the number of follicles ≥ 18 mm and the 
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endometrial thickness were comparable among both groups. Also, there was no significant 
difference between the GnRHa group and the HCG group in ovulation rate (95.7% vs 93.5%; P 
= 0.628) and clinical pregnancy rate (23.4% vs 21.7%; P = 0.848). There was no cases of OHSS 
in the GnRHa group and only one case in the HCG group with no significant difference between 
both groups in the incidence of OHSS (P = 0.495).

Figure 1. Study flow diagram
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Table 1. Demographic and clinical characteristics among both groups

GnRHa group (n = 47) HCG group (n = 46) P value

Age (years)

0.877Mean ± SD 24.02 ± 3.25 24.11 ± 3.44

Median (min-max) 24 (19-35) 24 (19-35)

BMI (kg/m2)

0.170Mean ± SD 28.28 ±1.72 27.80 ± 1.61

Median (min-max) 28.20 (24.84-32.37) 28.08 (24.84-31.21)

Infertility type

0.508Primary 34 (72.3%) 36 (78.3%)

Secondary 13 (27.7%) 10 (21.7%)

Duration of infertility (years)

0.555Mean ± SD 1.74 ± 0.98 1.75 ± 1.17

Median (min-max) 1.5 (1-5) 1.25 (1-5)

Table 2. Hormonal characteristics among both groups

GnRHa group (n = 47) HCG group (n = 46) P value

Serum AMH (ng/ml)

0.570Mean ± SD 4.88 ± 1.70 4.69 ± 1.38

Median (min-max) 4.25 (3.17-11.50) 4.19 (3.21-10.60)

Basal serum FSH (mIU/ml)

0.899Mean ± SD 6.52 ± 1.76 6.56 ± 1.65

Median (min-max) 6.36 (2.03-9.80) 6.27(2.80-9.90)

Basal serum LH (mIU/ml)

0.356Mean ± SD 5.98 ± 1.97 5.67 ± 2.07

Median (min-max) 5.72 (2.60-9.83) 5.15 (2.03-9.70)

Serum prolactin (ng/ml)

0.996Mean ± SD 13.64 ± 4.73 13.63 ± 5.33

Median (min-max) 12.77 (5.60-21.61) 13.20 (0.66-21.70)

Serum TSH (mIU/ml)

0.730Mean ± SD 1.82 ± 0.82 1.77 ± 0.78

Median (min-max) 1.77 (0.38-3.40) 1.62 (0.38-3.15)
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Discussion

Many treatment options are available for 
subfertile women with PCOS, including: 1) 
weight reduction and lifestyle modification 
in obese women; 2) metformin and/
or inositol administration for several 
months; 3) induction of ovulation with CC 
or letrozole; 3) low-dose gonadotropin 
stimulation or laparoscopic ovarian drilling 
in case of resistance to CC and/or letrozole; 
and 4) IVF/ICSI in case of failure of the 
other management option (20). Sequential 
minimal ovarian stimulation, consisting of 
administration of CC or letrozole followed 
by low dose of gonadotropins, has been used 
for induction of ovulation in PCOS women 
with comparable safety and efficacy to other 
ovarian stimulation regimens (7). Ovulation 
triggering is a crucial step in infertility 
treatments, both in natural and stimulated 
cycles (21, 22).
Both LH and HCG have biological and 
structural similarities and therefore, they can 
bind to and stimulate the same receptor but 
HCG has much longer half-life (24 hours) 
than LH (1 hour). For several decades, HCG 
has been the traditional method used, as 
a substitute for LH surge, for triggering of 
ovulation but due to its longer half-life than 
LH, HCG exerts a continuous stimulation 
of ovarian steroid hormones production for 
up to 5 days, and thus predisposes to OHSS. 

Table 3. Cycle characteristics and outcomes among both groups

GnRHa group (n = 47) HCG group (n = 46) P value

No. of follicles ≥ 18 mm 2 (1-6) 1 (1-5) 0.148

Endometrial thickness (mm)

0.706Mean ± SD 11.06 ±1.94 10.91 ± 1.99

Median (min-max) 11 (8-14) 11 8-14)

Ovulation 45 (95.7%) 43 (93.5%) 0.628

Clinical pregnancy 11 (23.4%) 10 (21.7%) 0.848

OHSS  0 (0.0%) 1 (2.2%) 0.495

Moreover, there were reported negative 
effects of HCG on oocyte quality and 
endometrial receptivity (23).
Administration of a GnRHa preparation can 
activate the GnRH receptor in the pituitary, 
resulting in LH surge that mimic the natural 
LH surge. This GnRHa-induced LH surge 
can efficiently trigger oocyte maturation and 
ovulation. The natural LH surge consists of 3 
phases, with a duration of 48 hours while the 
GnRHa-induced LH surge is composed of 2 
phases, with a total duration of 24-36 hours. 
Therefore, the amount of gonadotropins 
secreted from the pituitary are lower with 
using GnRHa for ovulation triggering (24, 
25).
Triggering of ovulation with GnRHa instead 
of HCG has the advantage of being more 
physiological as it acts by inducing the 
endogenous LH surge and it is well known 
that LH has a shorter half-life than HCG. 
Not only that but also, GnRHa stimulates 
the midcycle FSH surge which was shown 
to up regulate the LH receptors on granulosa 
cells. However, the main drawback of using 
GnRHa for triggering of ovulation is early 
corpus luteum degeneration that results in 
reduction of the serum progesterone level 
which is known as a luteal phase deficiency, 
which lowers the chance of pregnancy and 
increase the pregnancy loss rate. Thus, 
adequate luteal phase support is required 
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when using GnRHa as an ovulation trigger 
(26).
Many studies have evaluated the efficacy and 
safety of GnRHa as an ovulation triggering 
agent in comparison to HCG in IVF/ICSI 
treatment (27-30), however, to the best of 
our knowledge, very limited number of 
studies had evaluated both types of trigger in 
stimulated intrauterine insemination cycles 
(31, 32), and in timed intercourse cycles 
stimulated by CC or letrozole (14, 15), or 
by sequential minimal ovarian stimulation 
protocol (16, 17). Therefore, the current study 
was conducted to assess the efficacy and 
safety of GnRHa as an alternative to HCG 
for triggering of ovulation in PCOS women 
undergoing sequential minimal ovarian 
stimulation followed by timed intercourse.
Concerning demographic, clinical and 
hormonal characteristics in the current 
study, no significant difference was found 
between the GnRHa group and the HCG 
group in these parameters. Also, the 
number of mature dominant follicles and 
the endometrial thickness on the triggering 
day were comparable between both groups. 
These findings agree with what was reported 
in other studies (14-17, 31, 32), and indicate 
that adequate randomization was conducted 
in the current study, and also, refute any bias 
that might have slanted the results in favor of 
one group rather than the other.
In the current study, the used GnRHa 
preparation was triptorelin in a dose of 0.2 
mg SC and the used HCG preparation was 
urinary HCG (uHCG) in a dose of 5000 IU 
IM. Similar to the current study, Li et al used 
the same triptorelin and uHCG doses (32). 
On the other hand, some authors used the 
same triptorelin dose (0.2 mg) and a higher 
uHCG dose (10000 IU) in their studied (15-
17). Bathwal et al used a lower triptorelin 
dose (0.1 mg) and the same uHCG dose 
(5000 IU) (31), and Shalev et al used a lower 
triptorelin dose (0.1 mg) and a higher uHCG 
dose (10000 IU) (14).

Ovulation was assessed in our study by TVS 
scanning for detection of signs of ovulation. 
The ovulation rate was high in both groups 
but without significant difference (95.7% 
in the GnRHa group vs 93.5% in the HCG 
group, P = 0.628). Similar to our study, Le 
and his colleagues (32) and Bathwal and 
his colleagues (31) have assessed ovulation 
by TVS scanning for detection of ovulation 
signs and they did not find significant 
difference in the ovulation rate between 
both groups. In other studies, ovulation was 
assessed by midluteal measurement of serum 
progesterone level, however, in agreement 
with our results, the ovulation rate was 
comparable between the GnRHa and the 
HCG groups (14, 15).
In our study, we provided luteal phase 
support to all patients in the form of 
progesterone vaginal suppositories in a dose 
of 200 mg every 12 hours. Likewise, luteal 
phase support was provided in some studies 
(17, 31, 32), however, in contrast, Ammar 
and his colleagues (15) and Shalev and his 
colleagues (14) did not provide luteal phase 
support.
Our results revealed clinical pregnancy rate 
of 23.4% (11 cases) in the GnRHa group and 
21.7% (10 cases) in the HCG group without 
significant difference between both groups 
(P = 0.848). These results were keeping 
with Ammar and his colleagues who did 
not find significant difference in the clinical 
pregnancy rate between the GnRH group and 
the HCG group (21.6% vs 22.6%, P = 0.87) 
(15). In the same line, Shalev et al. reported 
similar pregnancy rates in their GnRH and 
HCG groups, however, their reported clinical 
pregnancy rates were lower than what was 
reported in the current study (12% in the 
GnRHa group and 12.6% in the HCG group) 
(14). In contrast to our findings, Elmahdy 
and Elsharkawy have found a significantly 
higher pregnancy rate in the HCG group 
than in the GnRHa group (30.5% vs 21.1%, 
P = 0.049) (17). On the other hand, Bathwal 
and his colleagues disagreed with Elmahdy 
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and Elsharkawy by finding a significantly 
higher clinical pregnancy rate in favor of the 
GnRHa group (10.33% in the GnRHa group 
vs 4.96% in the HCG group, P = 0.026) (31).
In the current study, no recorded cases of 
OHSS in the GnRHa group while only one 
case of mild OHSS was detected in the HCG 
group. This OHSS developed 3 days following 
trigger and the patient was candidate for 
conservative management.  In the same line, 
Elmahdy and Elsharkawy found one case 
of moderate OHSS in the HCG group, and 
there were no such cases in the GnRHa group 
(17). Also, Ammar et al reported 3 case of 
mild OHSS in the HCG group, and they did 
not report any case of OHSS in the GnRHa 
group (15). Moreover, no reported cases of 
OHSS in either groups in the study by Shalev 
and his colleagues (14). In contrast, BuTalag 
and his colleagues reported a significantly 
higher OHSS rate in the HCG group than in 
the GnRHa group after one cycle of ovarian 
stimulation (17.39% vs 4.33%, P < 0.05) (16). 
This could be attributed to the use of high 
HCG dose (10000 IU) in a high risk group 
of patient (PCOS patients) having different 
phenotypes that could affect the morbidity of 
treatment (1).
The main strength point in the current study 
came from the fact that it was a randomized 
study with adequate randomization 
that appeared in absence of significant 
difference between the two groups regarding 
any demographic, clinical or hormonal 
parameter. Another strength point in our 
study is that, to the best of our knowledge, 
this is one of the very limited number of 
studies that assessed the efficacy and safety 
of GnRHa as an alternative to HCG for 
triggering of ovulation in PCOS women 
undergoing sequential minimal ovarian 
stimulation followed by timed intercourse. A 
limitation of the current study lies in the lack 
of blinding of participants and assessors. 
Another limitation is the small sample size 
which may have limited the study’s power to 
detect significant differences in the outcomes 
measures.

In conclusion, the GnRHa could be 
an effective and safe alternative to the 
traditional HCG in ovulation triggering after 
sequential minimal ovarian stimulation in 
PCOS patients without affecting ovulation 
and clinical pregnancy rates. Using GnRHa 
for triggering of ovulation could avoid the 
occurrence of OHSS, which is one of the 
nightmares in patients with PCOS undergoing 
fertility treatment.
Conflicts of Interest: The authors declare 
that they have no conflicts of interest.
Ethical considerations: This paper has been 
adapted from the MSc. thesis written by Mr. 
Ammar Hesham Dorra.
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Abstract 
Background: Molar pregnancy is a rare complication 
of pregnancy characterized by the abnormal growth of 
trophoblasts, the cells that normally develop into the 
placenta. Routine histopathologic examination of uterine 
products is beneficial in protecting obstetrician and 
gynecologist from medico legal recrimination, but it is 
unclear whether this practice is medically justified.  
Objective: The aim of this study is to evaluate Prevalence 
of molar pregnancy in histopathological examination 
of products of conception following first trimester 
miscarriages.
Patients and Methods: This was a cross sectional study 
conducted on cases with products of conception in the 
first trimester miscarriages up to 12 weeks gestation. 
Entire cases were subjected to full history taking, clinical 
examination after that the samples were collected via 
manual vacuum aspiration for histopathological analysis.
Results: The prevalence of molar pregnancy among the 
studied cases was 7%. About 93% of the studied cases were 
normal. Most of the studied histological specimens were 
products of conception which accounts for 85% of cases. 
The incidence of complete vesicular mole, degenerated 
Products of conception, Hyper secretory Endometrium, 
Infected Products of conception, Necrotic Products of 
conception and Partial Hydatidiform moles were 4.2, 1.4, 
2.8, 1.4, 1.4 and 2.8 respectively.
Conclusion: Histopathological examination seemed to be 
a promising tool in the context of assessment of products 
of conception in which the prevalence of molar pregnancy 
was 7%. In addition, incidence of molar pregnancy has no 
significant correlations with all clinical features as well as 
with blood groups.
Keywords: Molar pregnancy, Histopathological 
examination, Products of conception. DRAFT
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Introduction
Molar pregnancy is a subcategory of diseases 
under gestational trophoblastic disease 
(GTD), which originates from the placenta 
and can metastasize. It is unique because 
the tumor originates from gestational tissue 
rather than from maternal tissue (1). Vaginal 
bleeding and early pregnancy loss are the most 
common problems encountered in the first 
trimester. The miscarriages can be classified 
as incomplete or complete miscarriage, 
missed and anembryonic miscarriage (2, 3).
There is a medico-legal aspect related to 
clinical practice suggesting that in all uterine 
evacuations, a sample of tissues should be 
submitted for histopathological examination 
to confirm the presence of intra-uterine 
fetal tissue (4). Examples of such areas are 
subsequent trophoblastic disease, and missed 
ectopic pregnancies or heterotopic gestations 
that might lead to claims of negligence. In 
some cases, this examination may be of some 
value in determining the possible causes of 
recurrent pregnancy loss, or it may show an 
unexpected pathology (5). Traditionally, most 
women who had spontaneous miscarriage 
have undergone surgical uterine evacuation 
of retained products of conception (RPOC). 
In recent years, more women are being treated 
on an outpatient basis and more diagnostic 
techniques and therapeutic interventions are 
being applied (6). 
The majority of these women have 
evacuation of retained product of conception; 
but there is no agreement about the value 
of histopathological evaluation of products 
of conception in these cases. Routine 
histopathologic examination of uterine 
products passed spontaneously or evacuated 
surgically or medically is beneficial in 
protecting obstetrician and gynecologist from 
medico legal recrimination, but it is unclear 
whether this practice is medically justified. 
An alternative approach is to examine 
the products only when there is a definite 
indication, such as when there is uncertainty 

about the diagnosis, either preoperatively or 
at the time of surgery (7).
Aim of the Work
The aim of this study is to evaluate Prevalence 
of molar pregnancy in histopathological 
examination of products of conception 
following first trimester miscarriages. 

Patients and methods

Study Design:
This was a cross sectional study conducted on 
a total of 71 cases with products of conception 
of patients with first trimester miscarriages up 
to 12 weeks gestation were histopathologically 
analyzed at Mansoura University Hospital, 
Obstetrics and Gynecology Department 
from February 2020 to February 2021.   
Inclusion criteria include all ages with missed, 
incomplete abortion and anemberyonic 
miscarriage, gestational age between 5 weeks 
up to 12 weeks. Cases with illegal abortion 
and criminal miscarriage were excluded from 
the study.
Sample Size Calculation:
Sample size calculation was based on 
results of histo-pathological examination 
of products of misconception depending 
on proportion of complete hyditiform mole 
(0.2 ) retrieved from previous study   (Zanco 
,2017) .  Using G*power version 3.0.10 to 
calculate difference between 2 proportions 
(the other expected from other study with 
the difference of 0.23 in proportion) using Z 
test =1.95 ,2-tailed , With α error =0.05  and  
power  = 80.0%. The total calculated sample 
size is 63 and by adding 10% to compensate 
for drop out then the total calculated sample 
size is 70 patients at least.
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Methods:
All patients were subjected to full history 
taking which include age, sex, occupation, 
residency and special habits. Complete general 
examination was performed which include 
blood pressure, heart rate, respiratory rate 
and temperature. After that; the samples were 
collected via manual vacuum aspiration kit 
under general anesthesia and complete aseptic 
precautions. The samples were examined 
macroscopically by a histopathologist before 
being embedded in paraffin blocks for 
further processing. The paraffin blocks were 
stained with haematoxylin and eosin. The 
sections were examined microscopically by a 
histopathologist. Averages of five blocks were 
examined for each patient, and additional 
blocks were sometimes being required to 
detect chorionic villi.
An intrauterine pregnancy was confirmed if 
fetal tissues, trophoblasts, or chorionic villi 
were identified in addition to other tissues, 
such as deciduae or secretory endometrium. 
For each patient, the report included a note 
about the absence or presence of trophoblastic 
disease, including molar pregnancy.
Ethical considerations:
The study was submitted to IRB committee 
in faculty of medicine, Mansoura University 
for approval. Informed verbal consent was 
obtained from every patient share in the 
study after confirmation of confidentiality 
and personal privacy. The data collected 
from patients were used in other purposes 

rather than the present research.
Statistical analysis:
Data were fed to the computer and analyzed 
using IBM SPSS Corp. Released 2013. IBM 
SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp. Qualitative data 
were described using number and percent. 
Quantitative data were described using mean, 
standard deviation for parametric data after 
testing normality using Kolmogrov-Smirnov 
test. Significance of the obtained results 
was judged at the (0.05) level. Concerning 
qualitative data; Chi-Square , Fischer exact 
and Monte Carlo test for comparison of  2 
or more groups of qualitative variables as 
appropriate. Regarding quantitative data 
between groups (Parametric tests) Student 
t-test was used to compare 2 independent 
groups.

Results

Table (1) demonstrates socio-demographic 
characteristics and obstetric history of the 
studied cases. The mean age of the studied 
cases was 30. Most of the studied cases were 
living in rural areas (64.8%), while 35.2% of 
which were living in urban areas. The median 
gravidity value was 3 in which 50% were ≤3 
and 49.3% were >4. The median parity value 
was 2 in which 66.2 % were ≤2 and 33.8% 
were >3. The mean gestational age was 9. All 
patients had normal vital signs.

Table (1): Socio-demographic characteristics and obstetric history of the studied cases:
N=71 %

Age/years
mean±SD
(min-max)

30.44±7.39
(17-45)

Residence
Rural
Urban

46
25

64.8
35.2

Gravidity
Median (min-max) 3(1-9)
≤3
>4

36
35

50.7
49.3
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Parity
Median (min-max) 2(0-7)
≤2
>3

47
24

66.2
33.8

Gestational age /weeks
mean±SD
(min-max)

9.02±2.17
(5-15)

Vitals
normal 71 100.0

Table (2) demonstrates associated medical conditions of the studied cases. Most of the studied 
cases were associated with no medical conditions (80.3%), while only 19.7% of which had 
positive history of medical troubles. Diabetes (9.9%) and hypertension (8.5%) were the most 
frequently recorded medical problems followed by IHD or cardiomyopathy (4.2%) and lastly 
APS, Bronchial asthma, Hepatic lobe and Hypothyroidism representing 1.4% of each.
Table (2): Associated medical conditions of the studied cases:

N=71 %
Associated medical condi-
tions
- ve
+ve

57
14

80.3
19.7

APS 1 1.4
Bronchial asthma 1 1.4
Hypertension 6 8.5
Diabetes 7 9.9
IHD or cardiomyopathy 3 4.2
Hepatic lobe 1 1.4
Hypothyroidism 1 1.4

Table (3) and figure (1) illustrate histological report of the studied cases. Most of the studied 
histological specimens were products of conception which accounts for 85% of cases. The 
incidence of complete vesicular mole, degenerated Products of conception, Hyper secretory 
Endometrium, Infected Products of conception, Necrotic Products of conception and Partial 
Hydatidiform moles were 4.2, 1.4, 2.8, 1.4, 1.4 and 2.8 respectively.
Table (3): Histological report of the studied cases:
Histological report n %
Complete vesicular mole 3 4.2
Degenerated Products of conception 1 1.4
Hyper secretory Endometrium 2 2.8
Infected Products of conception 1 1.4
Necrotic Products of conception 1 1.4
Partial Hydatidiform mole 2 2.8
Products of conception 61 85.9
Total 71 100.0
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Table (4) and figure (2) display total incidence (molar vs normal), partial to total, partial 
to complete. About 93% of the studied cases were normal. The incidence of Partial mole, 
complete vesicular mole, Molar vs normal, Partial to total and Partial to complete were 2.8, 
4.2, 7.6, 2.8 and 66.7 respectively. 
Table (4): Total incidence (molar vs normal), partial to total, partial to complete:

N=71 %
Normal 66 93.0
Partial mole 2 2.8
Complete vesicular mole 3 4.2
Molar vs. normal
Partial to total
Partial to complete

5/66
2/71
2/3

7.6
2.8
66.7

Figure (1): Histological report of the studied cases.

Figure (2): Total incidence (molar vs. normal), partial to total, partial to complete.
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able (5) illustrates relation between clinical characteristics and incidence of molar pregnancy. 
There were no statistically significant correlations between all clinical characteristics (Mater-
nal age, Gestational age, Gravidity, Parity, Residence, Associated medical conditions, APS, 
Bronchial asthma, Hypertension, Diabetes, IHD or cardiomyopathy, Hepatic lobe, Hypothy-
roidism, N/A and Hb) and incidence of molar pregnancy (P>0.05).
Table (5): Relation between clinical characteristics and incidence of molar pregnancy:

Normal Molar Test of significance
Maternal  age/years
mean±SD 30.63±7.31 27.80±8.98 t=0.825

p=0.412

Gestational age/weeks
mean±SD 9.0±2.24 9.40±1.14 t=0.394

p=0.695

Gravidity 
≤3
>4 33(50)

33(50)
3(60)
2(40)

 □2FET=0.186
P=0.666

Parity 
≤2
>3

43(65.2)
23(34.8)

4(80)
1(20)

□2=0.458
P=0.499

Residence
Rural
urban 42(63.6)

24(36.4)
4(80)
1(20)

□2FET=0.546
P=0.460

Associated medical conditions
-ve
+ve 52(78.8)

14(21.2)
5(100)

0
□2=1.32
P=0.250

APS
-ve
+ve

65(98.5)
1(1.5)

5(100)
0

□2FET=0.08
P=0.782

Bronchial asthma 1(1.5) 0 □2FET=0.08
P=0.782

Hypertension 6(9.1) 0 □2=0.497
P=0.481

Diabetes 7(10.6) 0 □2=0.588
P=0.443

IHD or cardiomyopathy 3(4.5) 0 □2FET=0.237
P=0.626

Hepatic lobe 1(1.5) 0 □2FET=0.08
P=0.782

Hypothyroidism 1(1.5) 0 □2FET=0.08
P=0.782
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N/A
A +ve
A -ve
AB +v
AB- v
B +ve
B -ve
O +ve
O -ve

28(42.4)
15(22.7)
3(4.5)
4(6.1)
1(1.5)
7(10.6)
2(3.0)
5(7.6)
1(1.5)

1(20)
2(40)

0
0
0
0
0

2(40)
0

□2MC=7.47
P=0.487

Hb (gm/dl)
mean±SD 11.58±0.95 11.20±0.0 t=0.387

p=0.702
t:Student t test MC: Monte Carlo test , FET: Fischer exact test 
□2:Chi-Square test   *statistically significant
Table (6) reveals relation between clinical characteristics and incidence of partial molar preg-
nancy. There were no statistically significant differences among all clinical characteristics 
(Maternal  age, Gestational age, Gravidity, Parity Residence, Associated medical conditions 
and Blood groups) and incidence of partial molar pregnancy (P>0.05).
Table (6): Relation between clinical characteristics and incidence of partial molar pregnancy:

Partial Complete Test of significance
Maternal  age/years
mean±SD 22.50±0.707 31.33±10.69 t=1.11

p=0.349

Gestational age/weeks
mean±SD 9.0±1.41 9.67±1.15 t=0.586

p=0.599

Gravidity
≤3
>4 1(50)

1(50)
2(66.7)
1(33.3)

□2FET=0.139
P=1.0

Parity
≤2
>3 2(100)

0
2(66.7)
1(33.3)

□2FET=0.833
P=0.361

Residence
Rural
urban 2(100)

0
2(66.7)
1(33.3)

□2FET=0.833
P=1.0

Associated medical conditions
-ve
+ve 2(100)

0
3(100)

0
Blood groups
N/A
A +ve
O +ve

0
1(50)
1(50)

1(33.3)
1(33.3)
1(33.3)

□2MC=0.833
P=0.659

t:Student t test MC: Monte Carlo test , FET: Fischer exact test, 
*statistically significant
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Discussion

Hydatiform mole is a subcategory of diseases 
under gestational trophoblastic disease 
(GTD), which originates from the placenta 
and can metastasize. It is unique because 
the tumor originates from gestational 
tissue rather than from maternal tissue. The 
management of gestational trophoblastic 
disease (GTD) depicts one of the success 
stories of modern medicine. As the majority, 
if not all, GTDs are potentially curable with 
the retention of reproductive function, once 
the correct diagnosis is made and treatment is 
commenced early enough (8). The incidence 
of GTD varies greatly in different parts of the 
world, with 0.4 per 1000 birth in United States 
of America to 12.5 per 1000 births in Taiwan  
(9). In Nepal, hospitals in Kathmandu valley 
have recorded its incidence as 5.1, 2.9, 2.8, 
and 4.1 per 1000 live births (10).
This was a cross sectional study conducted 
on a total of 71 specimens of the products 
of conception of patients with first trimester 
miscarriages up to 12 weeks gestation 
who were histopathologically analyzed to 
evaluate Prevalence of molar pregnancy in 
histopathological examination of products 
of conception following first trimester 
miscarriages.
Concerning socio-demographic characteristics 
and obstetric history of the studied cases, the 
current study demonstrated that the mean age 
of the studied cases was 30. Most of the studied 
cases were living in rural areas (64.8%), while 
35.2% of which were living in urban areas. 
The median gravidity value was 3 in which 
50% were ≤3 and 49.3% were >4. The median 
parity value was 2 in which 66.2 % were ≤2 
and 33.8% were >3. The mean gestational age 
was 9. All patients had normal vital signs.
Alsibianiand his colleagues have found 
that; during the study period, a total of 558 
women were admitted with the diagnosis 
of first-trimester miscarriage. Their mean 
age was 33.7 ± 7.5 years and mean parity 

was 3.1 ± 2.2. A history of miscarriage was 
present in 0.45 ± 1.0 patients (11). Agrawal 
and his colleagues have illustrated that 
more than one third of the patients were in 
the age group of 20–35 years and majority 
of them were of Hindu religion. For more 
than one third (41.7 %) of the patients, it was 
their first pregnancy while about 10 % gave 
a positive past history of molar pregnancy. 
Abnormal uterine bleeding (86.3 %) was the 
most frequent complaint, suction evacuation 
was the most common method of treatment 
and more than half of the patients required 
prolonged care after initial management (12).
The current study demonstrated that; the 
prevalence of molar pregnancy was7% 
of which 4.2% were complete vesicular 
mole and 2.8% were Partial Hydatidiform 
mole. Such prevalence came in the average 
values of the previously foamed researches. 
Mulisya and his colleagues have illustrated 
that; the prevalence of hydatidiform mole 
was 6.1% (11/181). All detected moles were 
complete hydatidiform moles, and there 
were no diagnosed partial hydatidiform 
moles. Clinical diagnosis of molar 
pregnancy was suspected in 13 patients, but 
only 69.2% (9/13) were confirmed as molar 
pregnancies histologically. Two cases were 
clinically unsuspected (13). Likewise, in 
Germany, Horn and his colleagues found a 
similar prevalence, to ours, of 5.1% of HM, 
specifically complete hydatidiform mole 
confirmed with a molecular genotyping (14).
Higher incidence was recorded by 
Thirukumar who have reported that; the 
Molar pregnancy was confirmed in 32.8% 
samples and the majority (78.3%) was 
dominated by complete mole. There were 
66 patients ultrasonically suspected to 
have H Mole; among them 46 patients had 
either complete or partial mole. Further, this 
study showed no molar pregnancies were 
identified from specimens obtained following 
evacuation of ultrasonically diagnosed 
missed or incomplete miscarriage where no 
H Mole was suspected (15).
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In addition, our prevalence is lower than the 
rates of 12.8% in Tanzania reported in a cross-
sectional study in a similar setting (16). But 
in this study in Tanzania, there was no quality 
control by expert review or special studies. 
They reported 20/180 (11.1%) as partial 
mole and 3/180 (1.7%) as complete mole. 
The diagnosis of partial hydatidiform mole 
based solely on histopathology is difficult 
even for experienced pathologists (17). Their 
report of 1.7% of complete moles is lower 
than our findings of 4.2%. We suggest that, 
in the study in Tanzania, many of the cases 
diagnosed as partial hydatidiform moles 
were in fact complete moles and many others 
likely nonmolar, but this would require 
reexamination of their histology to confirm.
In the context of histopathologic examination, 
the current study demonstrated that; most 
of the studied histological specimens were 
products of conception which accounts for 
85% of cases. The incidence of complete 
vesicular mole, degenerated Products of 
conception, Hyper secretory Endometrium, 
Infected Products of conception, Necrotic 
Products of conception and Partial 
Hydatidiform moles were 4.2, 1.4, 2.8, 1.4, 
1.4 and 2.8 respectively. In addition, about 
93% of the studied cases were normal. The 
incidence of Partial mole, complete vesicular 
mole, Molar vs normal, Partial to total and 
Partial to complete were 2.8, 4.2, 7.6, 2.8 and 
66.7 respectively.
Histologic examination is a reliable method 
of diagnosing pathologic pregnancies. 
Excluding hydatidiform mole histologically 
has obvious medical value, as it rules out the 
possibility of persistent trophoblastic disease 
or choriocarcinoma. To rule out gestational 
trophoblastic disease after miscarriage, the 
pathologist should examine all recovered 
material. The material should be examined 
macroscopically and microscopically with at 
least five cassettes if the appearance suggests 
gestational trophoblastic disease (18).
This came in the same line with Alsibianiand 
his colleagues, who have demonstrated that 

histopathologic examination confirmed 
products of conception in 537 (96.2%) 
patients, no products of conception in 17 
(3%) patients, molar pregnancy in 2 (0.4%) 
patients, and decidual tissues without 
chorionic villi (Arias-Stella reaction) in 2 
(0.4%) patients (11).
Likewise, Tasci and his colleagues have 
displayed that histopathologic examination 
revealed the product of conception in 1119 
patients (69.7%), while partial hydatidiform 
mole was diagnosed in 33 patients (2.1%). 
Complete hydatidiform mole was detected 
in only seven cases (0.43%). Exaggerated 
placental site and placental site trophoblastic 
nodule was detected in two cases (0.12%). 
Decidual tissue without chorionic villi was 
reported in 272 patients (16.9%), raising the 
suspicion of presence of other pathology (19). 
Also, Paradinas showed that 120 patients 
(18%) with unsuspected molar pregnancy 
in a series of 670 non-selected cases were 
diagnosed as having molar pregnancies 
on account of their abundant trophoblastic 
features in early pregnancy or in the presence 
of hydrops (20).
In addition, Sebire and his colleagues 
reported that in a series of 155 cases with 
histologically confirmed complete or 
partial hydatidiform moles, only 34% were 
suspected to have molar pregnancy following 
ultrasonography (21). Fram has displayed 
that; the histopathology reports confirmed the 
pregnancy in all patients and revealed partial 
mole in 51 patients (17%), undiagnosed 
abnormality in 8 patients (2.7%), suggesting 
the possible cause for recurrent pregnancy 
loss in 4 patients (1.4%) (18).
The incidence of gestational trophoblastic 
disease in the region is a factor that may 
influence the value of routine histopathologic 
examination of obtained tissues. In Asia, the 
incidence of hydatidiform mole is as high as 
1 in 80 pregnancies, whereas in the western 
world, it is 1 in 500–1500 pregnancies (22, 
23). The incidence in Saudi Arabia is similar 
to the latter: 1 in 452–1098 pregnancies, 

Mohamed Abdelmawla EzzatMohamed Abdelmawla Ezzat

DRAFT



48 Egypt.J.Fertil.Steril. Volume 28, Number 1, January 202410 Egypt.J.Fertil.Steril. Volume 28, Number 1, January 2024

and it has decreased over time, paralleling 
sociomedical improvements (24, 25).
The current study demonstrated that there 
was no significant correlation between 
blood groups and incidence of molar 
pregnancy (P>0.5). In accordance, Sasaki 
and his colleagues have displayed that; the 
distribution of ABO blood groups in patients 
with hydatidiform mole did not deviate 
significantly from the distribution in the 
controls (26).
With regard to relation between clinical 
characteristics, the current study 
demonstrated that there were no statistically 
significant correlations between all clinical 
characteristics (Maternal age, Gestational 
age, associated medical conditions, Parity, 
Residence and Gravidity) and incidence of 
molar pregnancy. Mulisya and his colleagues 
were in agreement regarding the fact that, the 
parity, socioeconomic status, blood group, 
and history of contraception use were not 
associated with hydatidiform mole. However 
they were in disagreement as regards that 
factors that had a significant relationship 
with complete hydatidiform mole included 
maternal age of 35 years and above (p=0.00), 
gestational age beyond the first trimester 
at the time of uterine evacuation (p=0.04), 
and history of previous abortion (p=0.05) 
(13). Also, Al-Talib and his colleagues 
have displayed that advanced maternal age 
and nullipara could be risk factors of molar 
pregnancy development. They have reported 
that the majority of patients with molar 
pregnancy (63.7%) were older than 35 years, 
and were nulliparous (45.5%) (27).
It is likely that the oocytes of the older 
women are more apt to unnatural fertilization 
(28). Studies show a significant increase in 
risk in women with pregnancy above the age 
of 35 years and even further increase of 10-
fold beyond the age of 40 years (29).
Previous history of abortion was reported in 
44 (24.3%) participants of our study, and 7 
(15.9%) of them were found to have complete 

mole. We found this history to be strongly 
associated with a diagnosis of hydatidiform 
mole, which is in accordance with others 
(30, 31). Hydatidiform mole was found to 
be more common in women with history of 
two or more abortions as well in the study in 
Ethiopia (30). This could be due to the fact that 
many women do not know the nature of the 
previous abortion because histopathological 
examination is rarely done, yet hydatidiform 
mole may be one of the previous causes 
because history of hydatidiform mole has 
been established as a strong risk factor for 
subsequent hydatidiform mole (32).

Conclusion

Histopathological analysis seemed to be a 
promising tool in the context of assessment 
of products of conception in which the 
prevalence of molar pregnancy was 7%. In 
addition, incidence of molar pregnancy has 
no significant correlations with all clinical 
features as well as with blood groups.
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Abstract 
Background: The Protein-Creatinine ratio (P/C Ratio) 
measurement is an alternative diagnostic method for 
quantitatively evaluating proteinuria in pre-eclampsia. This 
study aimed to assess the precision of the protein/creatinine 
ratio as a diagnostic tool for proteinuria in preeclamptic 
pregnant patients.  
Methods: A prospective study was conducted at the 
Obstetrics and Gynecology Department of a private 
hospital in KSA from July 2021 to January 2023, 100 
pregnant women with preeclampsia were included in the 
study. All patients in the study underwent a history taking, 
physical examination, routine laboratory investigations, 
and urine protein/creatinine ratio assessment.  
Results: The findings found substantial positive 
connections between 24-hour protein, proteinuria, and 
serum creatinine, as well as strong positive P/C ratio and 
24-hour protein correlations. Urine creatinine and P/C 
ratio were shown to have strong negative correlations. 
The P/C ratio needs to be less than 0.29 to detect more 
than 300 mg of protein excretion per 24 hours, detecting 
300 mg/24 hours of protein excretion with sensitivity of 
95.3% and specificity of 71%.
Conclusion: Random PCR may be employed in urgent 
situations as a quick, simple, and accurate diagnostic for 
the detection of substantial proteinuria in hypertensive 
diseases during pregnancy.

Introduction
Many illnesses can raise blood pressure and even cause 
proteinuria; hence, as the diagnosis becomes more precise, 
so does the need for meticulous evaluation and delivery 
planning. (1,2).
Quantifying proteinuria in preeclampsia is essential for 
diagnosing the disease's severity and prognosis. (3). 
Although the gold standard for quantifying proteinuria, 
24-hour urine collection has some drawbacks. The 
patient finds it difficult; it is frequently inaccurate due 
to under-collection, and results are delayed for at least 
24 hours while the collection is finished. (4).  In non-DRAFT
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pregnant people, the threshold for urine 
protein excretion is typically 150 mg/day, 
while lower and higher amounts have been 
proposed. These threshold values often 
double during pregnancy, with 300 mg/d 
being the most typical value (5).
The spot P/C ratio has been tested for usage 
during pregnancy with inconsistent results. 
While some researchers have emphasized 
caution in its implementation because the 
renal function can become unstable in 
preeclampsia within hours, others have 
endorsed its use by establishing significant 
correlations between spot P/C and 24-hour 
collections. (6)
The ratios of spot albumin to creatinine and 
spot protein to creatinine have both been 
extensively studied and are used outside of 
pregnancy. The National Kidney Foundation 
currently recommends these tests (instead 
of 24-hour urine collection) to detect 
proteinuria, without addressing pregnancy 
specifically (7).
The Society of Obstetric Medicine of 
Australia and New Zealand, the International 
Society for the Study of Hypertension in 
Pregnancy, and the Society of Obstetricians 
and Gynecologists of Canada have all 
approved the spot urine ACR, but not all 
international consensus bodies, including the 
American Congress (2).
This study's objective is to evaluate the 
accuracy of the protein/creatinine ratio as 
a diagnostic tool for pregnant people with 
preeclampsia who have proteinuria. 

Patients and methods

A prospective investigation was conducted at 
the Obstetrics and Gynecology Department 
of a private hospital in KSA in the period 
from July 2021 to January  2023, hundred of  
pregnant women with a possible preeclampsia 
diagnosis were included in the study after 
being fully told of its purpose, the necessary 
procedure, and the follow-up schedule. After 

agreeing to participate, they signed the consent 
form.
Exclusion standards:
• A recognised kidney disorder.
• Vigorous workout (more than one hour 

of vigorous exercise on the day of urine 
collection).

• Bacteriuria is present.
• More than 24 hours in bed.
• Gestational diabetes.
• Ladies gave birth on the day that urine was 

collected.
Methods: Each pregnant participant in the 
study underwent:
Complete history taking and physical 
assessment come first:
• Vital indicators, including respiration rate, 

temperature, blood pressure, and heart 
rate.

• A thorough examination of the heart, 
lungs, legs, eyes, and nervous system.

• Fundal examination of the abdomen 
,Leopard's manouver, FHS.

3- Investigations:
Full blood count, blood and Rh grouping, 
kidney function tests, urine analysis and 
culture, determination of urine protein/
creatinine ratio, Urine from the previous 24 
hours was also taken in order to measure total 
protein ,  liver function tests
The amount of protein in urine was detected 
using the Bradford method using BSA (also 
from Bio-Rad) as a calibrator (Bio-Rad Protein 
Assay Kit, Bio-Rad Laboratories). Spinreact 
kits were used to measure the creatinine 
levels in urine using the modified kinetic Jaffe 
reaction in a 96-well plate with a filter at 490 
nm. The CVs for each assay were under 1.2%. 
By dividing the urinary protein concentration 
by the urine creatinine concentration, both 
stated in (mg/dl), one can determine the urine 
protein to creatinine ratio.
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The shift in the complex's absorption spectra 
from 460 to 600 nm that happens at an acidic 
pH between Pyrogallol Red and Molibdate 
is the primary way to evaluate the presence 
of protein in urine (PRM)  and the basic 
amino groups of urine. The intensity of the 
colored complex formed if proportional to the 
concentration of protein in the sample.

Statistical analysis

Data were entered checked and analyzed 
using Epi-Info version 6 and SPP for 
Windows version 8.

RESULTS

The included women's median age was 29.1 
± 6.7 years (range:19-42) At recruiting, the 
average gestational age was 32.2 weeks 
(range: 20-38). The mean blood pressure 
readings were 100± 12.2 mmHg for the 
mean diastolic reading and 154.3± 12.9 
mmHg for the mean systolic reading. (table 
1). Significantly favourable relationships 
between 24 hour protein, proteinuria, and 
serum creatinine were found. (table 3). Very 
positive relationships between the P/C ratio 
and the 24 hour protein were found. P/C ratio 
and urine creatinine were shown to have 
substantial negative associations. (table 4) 
To detect protein excretion greater than 300 
mg per 24 hours, the P/C ratio must be less 
than 0.29..(table 5).
able ( 1 ): Demographic data

Median
(range)

Age (19-42)

Gestational age 
(week)

32.2 ± 3.6
(20-38)

Systolic blood 
pressure

154.3 ± 12.9
(110-180)

Disatolic blood 
pressure

100 ± 12.2
(70-110)

Table (2): Laboratory findings, liver function 
tests and urine examination among studied cases

Laboratory findings Mean ± SD
Hb 11.2 ± 1.6
Platelet x 103 185.5 ± 70.7
creatinine level(mg / dl) 0.80 ± 0.12
Liver function tests
Albumin 2.6 ± 0.7
SGOT 26± 2
SGPT 28± 6
Urine examination
Volume  (ml) 1315 ± 690.7
Protein (mg/dl) 189.6± 56
Creatinine (mg/dl) 81.5± 26
24 hour protein(mg/24h) 1965± 43
P/C ratio 2.1± 0.3

Table (3): Correlation between protein 
and other parameters
24 hour protein R P

Volume -0.04 0.76 
(NS)

Proteinuria 0.37 0.01
(S)

Creatinine 0.12 0.47
(NS)

Serum creatinine 0.47 0.00
(S)

Albumin -0.27 0.05
(NS)

SGOT 0.04 0.76
(NS)

SGPT 0.01 0.97
(NS)

GA -0.06 0.66
(NS)

SBP 0.17 0.25
(NS)

DBP 0.19 0.62
(NS)

Hb 0.39 0.29
(NS)

Platelets -0.08 0.56
(NS)
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Table (4): The correlation between P/C 
ratio and other variables
P/C ratio R P

Proteinuria 0.65 0.00
(S)

Volume -0.2 0.16
(NS)

Creatinine -0.32 0.02
(S)

24 hour proteinuria 0.122 0.039
(S)

Serum creatinine 0.12 0.41
(NS)

Albumin 0.19 0.19
(NS)

SGOT 0.03 0.86
(NS)

SGPT 0.03 0.84
(NS)

GA -0.007 0.96
(NS)

SBP 0.12 0.41
(NS)

DBP 0.36 0.34
(NS)

Hb 0.04 0.8
(NS)

Table (5): Accuracy  of P/C ratio at cut off 
< 0.29
cutoff value of P/C ratio 0.29
Sensitivity 95.3%
Specificity 71%
PPV 98.4%
NPV 94.8%

Discussion

Hypertensive disorders of pregnancy 
complicate 12-22% of pregnancies. It 
includes a spectrum ranging from non-
proteinuric gestational hypertension to severe 
pre-eclampsia with heavy proteinuria (8,9).
The main goal of this study was to assess the 
precision of the protein/creatinine ratio as a 
diagnostic tool for proteinuria in a sample 

of 100 preeclamptic pregnant patients. 
Pregnancy-related hypertension, such as 
gestational hypertension, mild pre-eclampsia, 
or severe pre-eclampsia, is present in all of 
the women who were included in the study. 
This condition is identified by a systolic 
arterial blood pressure of at least 140 mm Hg 
and a diastolic arterial blood pressure of at 
least 90 mm Hg, with or without proteinuria.
(detected by dipsticks).
The included women's median age was 29.1± 
6.7 years (range: 19-42 years). At recruiting, 
the average gestational age was 32.2 weeks 
(range: 20-38weeks).
A random urine sample from each included 
woman was collected to examine her levels 
of protein and creatinine, and the urinary 
protein-to-creatinine ratio was computed. 
Urine from the previous 24 hours was also 
taken in order to measure total protein.
Very positive relationships between the P/C 
ratio and the 24 hour protein were found. P/C 
ratio and urine creatinine were shown to have 
substantial negative associations. The cutoff 
value for the P/C ratio is 0.29 to identify 
protein excretion > 300 mg / 24 hours with 
sensitivity 95.3% and specificity 71%. The 
correlation coefficient between random urine 
p/c ratio and 24-hour urine protein and the 
cutoff point for the P/C ratio is 0.29
Numerous studies have been conducted 
over the past 20 years on the reliability of 
measuring the protein to creatinine ratio 
in random urine samples as an alternative 
to the gold standard 24-hour urinary total 
protein. Some of these studies found a strong 
correlation between the two, while others 
found a weak correlation.
The findings of this study concur with those 
of Wheeler et al(2017) .'s investigation into 
the predictability of a random urine protein to 
creatinine ratio in determining the presence of 
severe proteinuria. The study comprised 126 
women with comparable demographics who 
were admitted for pre-eclampsia evaluation. 
In this investigation, the connection between 
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the 24-hour urine protein and the random 
urine protein to creatinine ratio was highly 
significant (r=0.88, p0.001). Random urine 
protein's ideal cutoff value is used to 0.21 for 
24-hour urine protein ≥ 300 mg per 24h .(10)
A P/C ratio of less than 0.21 (300 mg every 24 
hours) exhibited an 83.3% NPV, or negative 
predictive value.
According to the International Society for 
the Study of Hypertension in Pregnancy's 
(ISSHP) guidelines for classification and 
diagnosis of hypertensive disorders of 
pregnancy, the random protein to creatinine 
ratio is said to be equivalent to total protein 
excretion in a 24-hour sample when it comes 
to identifying significant proteinuria (11)
The value of the random urine protein to 
creatinine ratio in the diagnosis of severe 
proteinuria was thoroughly reviewed by Price 
et al. (2015), who looked at 16 studies. The 
24-hour urine protein concentration and the 
random urine protein to creatinine ratio have 
consistently been reported to have strong, 
positive associations, with correlation values 
ranging from 0.8 to 0.97..(12)
The first urine protein to creatinine ratio 
after 4 hours was investigated by Saikul et 
al. (2016) as a potential indicator of severe 
proteinuria. With similar demographics, 
164 pregnant women who also experienced 
hypertension during pregnancy were 
included. The included women had a pre-
eclampsia severity of 48, 74 mild cases, and 
52 gestational hypertension. The optimal 
cutoff value according to the ROC curve 
was 0.3 (area under the curve = 0.845; 95% 
confidence interval: 0.79-0.9, p0.001). The 
sensitivity and specificity of this value were 
81% and 88% respectively. (13)
(2018) Shahbazian and Hosseini-Asl 
investigated the relationship between 
spot urine P/C ratio and 24-hour urine 
protein excretion in patients undergoing 
preeclampsia evaluation. They came to the 
conclusion that a random urine P/C ratio can 
forecast the amount of protein excretion in 

urine during a 24-hour period collection in 
pregnant women. (14)
The usefulness of this ratio to identify 
substantial albuminuria in patients with a 
suspicion of preeclampsia was also assessed 
by Nisell et al. in a 2016 study. They 
recommended that the more practical protein/
creatinine ratio on spot pee can typically take 
the place of the more time-consuming 24-
hour urine collection (15)
In order to find the optimum spot PC ratio 
cutoff values for moderate and severe 
preeclampsia, Haung et al. (2019) analysed 
the correlation between albuminuria as 
measured by PCR and the amount of albumin 
in a 24-hour urine collection in women with 
preeclampsia. It was discovered that a spot 
PC ratio in a midstream urine samples is 
less complicated, more practical, and more 
precise than measuring total protein in a 24-
hour urine collection.  (2)
The findings of a study carried out by 
Ragip et al. (2014) were not particularly 
encouraging. In the later study, records of 
185 pregnant women with late-pregnancy 
moderate hypertension were examined. 
(9)\s. The correlation coefficient between the 
24-hour urine protein and the random urine 
protein to creatinine ratio was less than what 
was predicted in the current investigation. 
The random urine protein to creatinine ratio's 
best cutoff value was 0.19 (sensitivity: 85%, 
specificity: 73%).
Ragip et al(2014) .'s study came to the 
conclusion that the random urine protein to 
creatinine ratio was not a reliable indicator 
of severe proteinuria in this group of women.
(9)
Wikstrom et al. (2016) investigated the 
relationship between the amount of albumin 
in 24-hour urine samples from women with 
pre-eclampsia and severe albuminuria, as 
defined by the protein to creatinine ratio. 
(11) They did not advise using a random PC 
ratio to detect proteinuria in manifest pre-
eclampsia because this ratio varies during the 
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day and has a limited correlation to the 24-
hour urine protein test. In order to quantify 
proteinuria in preeclamptic women with 
substantial proteinuria, they advised 24-hour 
urine collection with protein to creatinine 
ratio or total albumin measurement(11)

Conclusion

In hypertensive diseases during pregnancy, 
severe proteinuria might be diagnosed 
quickly, easily, and accurately using random 
PCR, making it useful in urgent cases. With 
sensitivity of 95.3% and specificity of 71%, 
PCR in random urine correlates well with 
24-hour urine protein at a threshold value of 
0.29. 
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Abstract
Background: As Clomiphene citrate (CC) is widely used 
in treatment of infertility in polycystic ovarian syndrome 
(PCOS).  
Aim: To evaluate rate of ovulation using CC “stair step 
protocol” compared to “traditional protocol”. 
Methods: A randomized clinical trial conducted on 60 
infertile PCO were randomly divided to 2 groups, group 
(A) “Stair Step protocol” in which CC was administrated 
on day 2 to day 6 of menses then transvaginal ultrasound 
(TVUS) was done, if follicular diameter less than 18 mm 
on day 14 increasing dose to 100 mg days for further 5 
days, then TVUS on day 21, if no response, an increasing 
the dose to 150 mg daily. In group (B), “Traditional 
protocol” started with CC 50 mg on day 2 to day 6 of 
menses, if no response, in subsequent cycles the dose 
increased by 50 mg till dose 150 mg daily.
Metformin dose was 500mg daily then increased weekly 
by 500 mg till 1500 mg daily.
Results: the rate of ovulation and pregnancy were higher 
in the stair-step than the traditional group (76.7 vs. 63.3 
%, respectively) (40 vs. 26.7 %, respectively). With 
significantly shorter duration of treatment was in stair-
step than traditional protocol (21 ± 7.0 vs. 49 ± 24 days, 
respectively).
Conclusion: the stair step protocol has a higher efficacy 
than traditional protocol.
Keywords: Clomiphene citrate, metformin, ovulation, 
stair-step.
Synopsis: stair step protocol has higher ovulation 
and pregnancy rate and significant shorter duration of 
treatment making it superior on traditional protocol. 

Introduction
PCOS is common endocrinal metabolic disorder affecting 
females at childbearing period (1), with reported global 
prevalence varies between 3-10%(2). Diagnosis of DRAFT
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PCOS is based on the Rotterdam criteria(3) 
that requires 2 of the 3 diagnostic criteria, 
namely: - Oligo\anovulatory menstrual 
cycle, - Hyperandrogenic state that presented 
clinically or biochemically, and - Polycystic 
ovaries by high resolution transvaginal 
Ultrasound, in this setting follicle count per 
ovary should be ≥ 20 or ovarian volume ≥ 
10 mL(4). Treatment of infertility in women 
with PCOS includes non-pharmacological 
counseling about importance of life style 
modification and weight loss that would 
improve ovulation rates resulting in higher 
birth rates (5). Pharmacological treatment for 
ovulation induction in PCOS includes CC and 
aromatase inhibitors are considered the first 
line, while gonadotropins are considered as 
second line, when the previous lines fail the 
next steps are laparoscopic ovarian drilling 
or assisted reproductive technologies(6).
CC acts as selective estrogen receptor 
modulator (SERM) that competes with 
estrogen ,consequently increasing levels of 
endogenous gonadotropins and the dominant 
follicle with highest number of FSH receptors 
is recruited, the antiestrogenic effect affects 
endometrium as well as cervical mucus thus 
potentially inhibits implantation(7).According 
to the “traditional dosage protocol” an initial 
dose 50 mg daily is given for five days 
starting in days 2 to day 5 of menstrual cycle 
then TVUS is done to measure follicular 
diameter, if it is found less than 18 mm on 
cycle day 14, the dose increased by 50 mg in 
the subsequent cycles till reaching maximum 
dose 150 mg daily (7). On the other hand, in 
“stair step protocol” CC is administrated 
after onset of menses for 5 days then TVUS 
is done to measure follicular diameter, if it 
is found less than 18 mm on cycle day 14, 
the dosage is increased to 100 mg daily for 
5 days and re-evaluate by TVUS after one 
week of increasing dose, an increasing of in 
the same manner till reaching a maximum 
dose (8). Previous studies showed that the 
ovulation rate was increased in the stair step 
group in comparison with traditional group(9). 
This study aims to compare the efficacy of 

clomiphene citrate by stair step protocol 
with traditional protocol in combination with 
metformin in induction of ovulation of PCOS 
patients. 
Aim of the work: To evaluate the rate of 
ovulation using Clomiphene Citrate (CC) 
and Metformin “stair step protocol” versus 
“traditional protocol” in PCO and determine 
the uterine side effect & systemic side effects 
of cumulative doses in one cycle.

Patients and Methods

Study design: Randomized clinical trial 
(RCT)
Study setting: The study was carried out 
at obstetrics and Gynecology department 
outpatient clinic in Suez Canal University 
Hospital from the start of August 2021 to 
July 2022.
Study population and sample:  A 60 
participants diagnosed as PCO based on 
“Rotterdam 2003 criteria” after approval 
by local ethics committee and filling an 
informed written consent to participate in the 
study after receiving full information about 
the study.
Inclusion criteria: 
1. Patients ages between 20 -35 years. 
2. Patients diagnosed as PCOS based on 

“Rotterdam 2003 criteria”. 
3. Tubal patency confirmed by either 

hysterosalpingogram or during diagnostic 
laparoscope. 

4. Normal husband semen analysis 
according to WHO criteria (2010).

Exclusion criteria: 
• Patient ages < 20 years or > 35 years. 
• Patients who do not meet criteria for 

PCOS.
• Other causes of infertility as tubal factor 

or male abnormalities. 
• Presence of endocrinological disease as 
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hypo, hyperthyroidism, hyperprolactinemia 
or other pelvic causes of infertility.

• Pregnancy or receiving other ovulation 
induction medications.

Randomization and Allocation:  A probability 
simple random sampling was done by 
computer generated program. - 
Allocation: two groups with 1:1 ratio. 
• Group (A): stair step protocol (n=30). 
•  Group (B): traditional protocol (n=30).
Procedure
All selected patients are subjected to:
1. complete history. 
2. full general and local examination. 
3. laboratory tests: liver, renal function tests, 

TSH, prolactin, FSH, LH and husband 
semen analysis 

4. TVUS: 7.5 MHz vaginal probe of 
ultrasound (Models DC 60, MINDRAY, 
CHINA) to identify ovarian cysts before 
starting treatment.

Ovulation induction groups:
Group (A): 50 mg of CC was administrated 
daily on cycle day 2 for consecutive 5 days 
then TVUS is done on day 9 to measure 
follicular mean diameter. If less than 18 mm 
on day 14, the dose i ncreased immediately 
to 100 mg daily for consecutive 5 days 
and re-evaluated by TVUS on day 21, if 
follicular mean diameter less than 18 mm, 
the dose increased immediately to 150 mg 
for consecutive 5 days and U/S is performed 
1 week after the second U/S, as shown in 
figure (1).
Group (B): 50 mg of clomiphene citrate 
was administrated daily on cycle day 2 
for consecutive 5 days then transvaginal 
ultrasound is done on day 9 and day after 
day to measure follicular mean diameter. 
If less than 18 mm on cycle day 14, the 
dose increased to 100 mg in the next cycle 
in the same manner till reaching 150 mg 
of CC. When the follicular mean diameter 

was18 mm or more, HCG was administered. 
Metformin: For both protocols, the starting 
dose was 500 mg once daily then increased 
weekly by 500 mg till reaching maximum 
dose of 1500 mg daily.
The measures of primary outcome through:
• Rate of ovulation: TVUS folliculometry 

assessing number and mean diameter of 
growing follicles during the given cycle.

• Detection of the ovulation by transvaginal 
ultrasound through:

• Sudden decrease in follicular size with 
irregularity of margins. 

• appearance of intra follicular echoes. 
• Follicle suddenly becomes more echogenic. 
• Free fluid in pouch of Douglas.
The measures of secondary outcome through:
Uterine side effect of CC through:
• Uterine artery doppler US pulsatility and 

resistivity index between 8:00 am-12:00 pm
• Endometrial thickness by TVUS as 

an indirect marker for endometrial 
receptivity

Systemic side effect of CC: was evaluated by 
questionnaire that investigates hot flushes, 
mood changes, nausea, vomiting, breast 
tenderness and headache.
Statistical Analysis:
• The collected data was computerized 

and statistically analyzed using SPSS 
program (Statistical Package for Social 
Science) version 26.

• Data was tested for normal distribution 
using the Shapiro Walk test.

• Qualitative data was represented as 
frequencies and relative percentages.

• Chi square test (χ2) and Fisher exact 
was used to calculate difference between 
qualitative variables as indicated.

• Quantitative data was expressed as mean 
and standard deviation.
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• Student t test and Mann Whitney test 
were used to calculate difference between 
quantitative variables in two groups for 
parametric and non-parametric variables.

• Level of P-value < 0.05 indicates 
significant while, P≥ 0.05 indicates non-
significant difference.

Results

from the beginnings of August 2021 to the 
end of July 2022, RCT study conducted on 60 
infertile PCO patients after exclusion of 18 
patients who dropped out during study, then 
were randomly allocated into Group (A)" 
stairstep protocol" & Group(B) " traditional 
protocol". there were no statistically 
significant differences between the study 
group means regarding: the age, BMI, parity, 
residency & occupation, as shown in table 
(1).
There was a higher ovulation rate in the 
group (A) than group B (76.7% V.S 63.3%), 
although not statistically significant. When 
comparing ovulation rates by dose, there 
was higher ovulation rate (43.3%) on dose 
100 mg at group (A) compared to higher 
ovulation rate (33.3%) on 150 mg in group 
B. regarding clinical pregnancy rate, group 
(A) was significant higher clinical pregnancy 
rate compared to group B. When comparing 
pregnancy rate by dose, there was higher 
pregnancy rate on dose 100 mg at group (A) 
while the rate was higher on dose 150 mg in 
group B. That was statistically significant. 
Overall, the treatment duration was 
statistically significantly shorter in group (A) 
(21±7 days) compared to group B (49±24 
days), as shown in table (2). 
There was no statistically significant 
difference for systemic side effects of CC 
between the two studied groups, as shown 
in figure (2). While local side effects, the 
endometrial thickness was less in group 
(A) than group (B) that was statistically 
significant. Regarding mean uterine artery PI 
and RI, the mean for each was significantly 
higher in group (A), as shown in table (3). 

Discussion

In the current study, CC was administrated 
with metformin using stair step protocol 
compared with traditional protocol to assess 
the ovulation rate in both protocol and to 
compare the systemic and local side effect of 
both protocols.
A meta-analysis had suggested that about 
52% ovulate in response to treatment with 
clomiphene citrate 50 mg, the dose dependent 
ovulation rate was higher " 64%" at 100 mg 
in stairstep protocol compared to "22%" for 
traditional protocol, with shorter duration 
of treatment by 32-53 days in comparison 
to traditional protocol(10). on these grounds, 
the use of stairstep protocol in ovulation 
induction shows higher ovulation rate with 
shorter duration of treatment and this effect 
enchanced with combination with metformin 
in order to improve ovulation and pregnancy 
rate. This is why the study was selected to 
compare the efficacy of use of clomiphene 
citrate combined with metformin by stairstep 
protocol with traditional protocol regarding 
ovulation, pregnancy rate and duration of 
treatment for both protocols.
In the current study results have revealed that 
There was a higher ovulation rate of (76.7%) in 
the stair-step protocol group when compared 
to (63.3%) in the traditional protocol 
group, however it did not reach statistical 
significance. When comparing ovulation 
rates by dose, there was higher ovulation rate 
43.3% on dose 100 mg and 23.3% at dose 150 
mg observed at stair step protocol compared 
with 20% ovulation on 100 mg and 33.3% 
ovulation on 150 mg in traditional protocol. 
These results were in coincidence with Ali et 
al., 2018 study that found that the ovulation 
rate was higher in stair step group (80%) in 
comparison to traditional group (63.3%) but 
not statistically significance(9). In addition 
Deveci et al., 2014 study  found  the higher 
ovulation rate in stair step group 43.3% 
versus 33.3% in traditional group was not 
statistically significance (8). However, Kader 
et al., 2021 study stated that the ovulation 
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rate was statistically significant higher in 
stairstep group (71.43%) compared with 
traditional group (55.68%) with higher dose 
dependent ovulation rate at dose 150 mg in 
stairstep group  34.52% compared to 20.45% 
in traditional group(11). High ovulation rate is 
thought to be the result of a cumulative effect 
of multiple doses. As Clomiphene citrate 
formed of two geometric isomers mixed in 
3:2 ratio , Enclomiphene and Zuclomiphene, 
respectively. Enclomiphene is more potent 
with short half-life about 5–7 days and is 
primarily responsible for ovulation induction. 
When patients take their next dose, active 
isomers are still circulating in the system, 
making the total circulating concentration 
higher than in traditional protocols. In current 
study, there was statistically significant 
difference between the two groups regarding 
clinical pregnancy rate that was about 40% 
in stair step group compared to 26% in 
traditional group. That was high at dose 100 
mg in stair step group (23.33%) but was high 
at dose 150 mg in traditional group (13.33%) 
Which is consistent with previous studies. In 
line with our results, Kader et al., 2021 study 
showed higher pregnancy rate  difference 
that reach significance statistically between 
both groups, that was  45.24% in stairstep, 
while 30.68%  for traditional group(11). These 
results disagreed with result obtained by 
Jones et al., 2018 study that revealed there 
was no difference in pregnancy rates per 
ovulatory cycle in the stair-step (16.3%) and 
traditional groups (18.1%) (12).This difference 
in pregnancy rate between our study and 
his study could be explained that in Jones 
retrospective study depended on historical 
results not comparison of study and control 
groups ,also administration of metformin play 
important role in improving ovulation and 
pregnancy rate as demonstrated in previous 
studies (13). although the ovulation rate 
increased significantly, the pregnancy rates 
remain low. the low pregnancy rates explained 
by many reports through antiestrogenic 
effect of clomiphene and its metabolites on 
cervical mucus, endometrial, and oocytes. 

Further, decrease in uterine vascularity 
in periovulatory period and endometrial 
thinning may disturb implantation and cause 
increase in pregnancy loss (13) . The results 
of our work revealed that there was no 
statistically significant difference between the 
two studied groups regarding the distribution 
of systematic side effects of the used drugs 
including hot flushes, mood changes, nausea, 
vomiting, breast tenderness and headache. 
These results are similar to that of studies 
conducted by Ali et al., 2018 and Deveci et 
al., 2014 studies (8, 9).
Since CC causes a central misperception 
of low estrogen levels, natural vasomotor 
symptoms may be observed. Nausea and 
vomiting are the most side effects related to 
CC (60%). Mood changes and transient hot 
flushes occur in 56.7 % of women. Headache 
was reported in 50 % and breast tenderness 
in 43.3% of cases. Visual disturbances 
were the least side effects (36.7%). In the 
current study, the rate of systemic side 
effects was higher in the stair-step protocol 
but did not reach statistical significance.
The major anti-estrogenic effect of CC 
interferes with the estrogen proliferation 
of endometrium. Endometrial receptivity 
is evaluated indirectly by measuring the 
endometrial. That was reported that the 
endometrial thickness should be at least 6 
mm for implantation.
In the current study, there was statistically 
significant difference between both groups 
regarding endometrial thickness, RI and PI. 
These results showed disagreement with 
those of Eran Horowitz and Ariel Weissman 
2020  and Deveci et al., 2014 studies 
which showed no statistically significant 
difference between the two groups regarding 
endometrial thickness and uterine artery 
Doppler ultrasound (7, 10). On the other hand, 
there was partial agreement between our 
results and those of Ali et al., 2018 study 
which showed the difference between both 
groups was statistically significant regarding 
endometrial thickness and RI but not the PI. 
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that may explain decreased pregnancy rate in 
comparison to ovulation rate in each group (9).
The strengths and limitations of the current 
study:
The main strengths of this study include 
prospective study between study group and 
control group with strict selection of our samples 
and evaluation of different clinical outcomes and 
assessment of the ultrasound images in ovulation 
induction by clomiphene citrate in both groups. 
While the main limitation of this study was the 
small sample size of the study. Therefore, the 
presented study is accepted as a pilot study. A 
multicenter study is needed to provide required 
sample size for power. Also, this protocol 
requires multiple visits in a shorter period of 
time and more ultrasound monitoring.
Recommendations for future studies:
Further studies are needed to assess the efficacy 
of stair step protocol using letrozole and 
gonadotropins in ovulation induction.
Conclusion
The current study outcomes suggest that stair step 
regimen combined with metformin improves the 
ovulation rate and pregnancy rate with shorter 
course of treatment of infertility in PCOS.
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Figure (1): these images demonstrating the ovarian morphology” 
left image” and endometrial thickness “RT image”

After ovulation induction using stair step protocol on dose 100 mg of CC

Table (1): Basic characteristtics of the two studied groups.
Variable Group A

n= 30
Group B

n= 30 P value

Age (years)
Mean ± SD 26.9± 4.5 27.8± 4.9

0.495
Median (Range) 26.5 (21, 35) 29 (20, 35)

BMI
Mean ± SD 25.8± 2.5 27.0± 2.6

0.066
Median (Range) 25 (22, 31) 27 (20,30)

Parity
Mean ± SD 1.0± 0.9 1.0± 0.9

0.910
Median (Range) 1 (0, 3) 1 (0, 3)

Residency
Rural, n (%) 13 (43.3) 16 (53.3)

0.606
Urban, n (%) 17 (56.7) 14 (46.7)

Occupation
Employed, n (%) 11 (36.7) 10 (33.3)

>0.999
Unemployed, n (%) 19 (63.3) 20 (66.7)

(c) Dominant follicle measuring 19*21 mm (d) Endometrial 
thickness was 7 mm 

Before starting ovulation induction using stair step protocol

(a) PCOM (b) Endometrial thickness was 9 mm
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Table (2): Ovulation rate and pregnancy rate among the two studied groups.
Variable Group A

n= 30
Group B

n= 30 P value

Ovulation rate
Yes, n (%) 23 (76.7) 19 (63.3)

0.260
No, n (%) 7 (23.3) 11 (36.6)

Dose dependent 
ovulation rate

50 mg 3 (10) 3 (10)
100 mg 13 (43.3) 6 (20)
150 mg 7 (23.3) 10 (33.3)

Clinical Pregnancy 
rate \ cycle

Yes, n (%) 12 (40.0) 8 (26.7) 0.017*
50 mg 2 (6.67) 1 (3.33)
100 mg 7 (23.33) 3 (10)
150 mg 3 (10) 4 (13.33)
No, n (%) 18 (60.0) 22 (73.3)

Duration of treatment 
(days)

Mean ± SD 21± 7 49± 24
<0.001*

Median (Range) 21 (14, 28) 49 (21, 73)

Table (3): Endometrial thickness and uterine artery doppler US among the two studied 
groups.
Variable Group A

n= 30
Group B

n= 30 P value

Endometrial thickness
Mean ± SD 7.4± 1.1 8.8± 1.8

0.001*
Median (Range) 7.7 (6.2, 9.2) 8.5 (6.3, 11.9)

PI
Mean ± SD 1.1± 0.19 0.9± 0.31

<0.001*
Median (Range) 1.2 (0.98, 1.58) 1.41 (0.85, 1.84)

RI
Mean ± SD 0.66± 0.19 0.57± 0.11

0.020*
Median (Range) 0.71 (0.21, 0.9) 0.58 (0.40, 0.78)

Figure (2): Side effects of used drugs among the two studied groups.
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Abstract
Background: Vaginal delivery is an important event in 
women’s life. It has a great impact on maternal health and 
efforts are directed towards safe vaginal delivery. Perineal 
tears cause great distress to laboring women.  
Objective: to determine the role of the anovaginal 
distance in the prediction of perineal tears in primiparous 
women.
Study design: This prospective observational study was 
conducted at the labor and delivery ward at Suez Canal 
University hospital from June 2021 to December 2022. 
We recruited primiparous women attending for delivery 
at the labor ward following predetermined inclusion and 
exclusion criteria. At 36 weeks of gestation, the recruited 
women had transvaginal ultrasound for evaluation of the 
anovaginal distance. Intrapartum evaluation included 
nature of labor (spontaneous or induced), gestational age, 
duration of the first stage of labor, duration of the second 
stage of labor, state of the membranes, the number of 
vaginal examinations, and fetal biometry.
Results: The mean age of the studied population was 
25.52 ± 3.84 years. The mean BMI was 22.95 ± 1.12. 
The anovaginal distance was 15.33 ± 2.45 mm. Perineal 
tears occurred in 39/102 (38.2%) patients. There was no 
significant difference in the anovaginal distance between 
both groups (p value 0.834). A decrease in the anovaginal 
distance and smaller gestational age at birth predicted the 
occurrence of perineal tears significantly (p value 0.037 
and 0.006, respectively). ROC curve determined a cut off 
value of 13.1mm for the AVD, below which perineal tears 
would occur with a sensitivity of 25.64% and a specificity 
of 88.89%. 
Conclusions: A short anovaginal distance predicted the 
occurrence of perineal tears significantly. 
Keywords: vaginal delivery; perineal tears; anovaginal 
distance; prediction. 

Introduction
Childbirth is a great event in women’s life with a series 
of processes that result in expulsion of the baby and its DRAFT
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appendices from the female genital tract. 
This would result in tears or lacerations of 
the genital tract with variable extensions 
from the vaginal mucosa to the anal sphincter 
and rectum. Such tears would result in 
postpartum hemorrhage (PPH) which 
constitute about 20% of cases in addition to 
episiotomies (1). Transperineal ultrasound 
has been used in the diagnosis of pelvic 
floor injuries after vaginal delivery and in 
postpartum follow up to diagnose hidden 
tears that were associated with increased 
risk of future pelvic floor disorders (2). 
Intrapartum ultrasound was associated with 
possible artifact because of hiatal distension, 
suturing, and tissue edema (3). The direction 
should be towards early prediction to 
accomplish preventative measure as antenatal 
prediction of perineal tears was not possible 
(4). A previous study evaluated the perineal 
length among Caucasian and Asian women 
using a measuring tape and reported a strong 
associated between short perinium and 3rd 
degree perineal tears (5). Accordingly, this 
study was conducted to evaluate the role of 
the anovaginal distance measured by endo-
vaginal ultrasound among Egyptian women 
in the prediction of perineal tears. 

Methods

This prospective observational study was 
conducted at the labor and delivery ward 
at Suez Canal University hospital from 
June 2021 to December 2022. We recruited 
women attending for delivery at the labor 
ward following predetermined inclusion 
and exclusion criteria. Inclusion criteria: a) 
women aged 18 - 45 years, b) primiparous 
women, c) gestational age from 37-41 
weeks, d) women undergoing trial of vaginal 
delivery after previous cesarean section 
(VBAC), e) singleton pregnancy, and f) 
cephalic presentation. Exclusion criteria: a) 
women refusing to participate in the study, 
b) planned cesarean delivery, c) emergency 
cesarean delivery due to intrapartum causes, 
and d) instrumental delivery.

Eligible women were subjected to: a) history 
taking for age, occupation, and level of 
education, b) measuring weight and height 
ant BMI calculation, and c) abdominal 
ultrasound for determination of fetal biometry 
-biparietal diameter (BPD), fetal weight, and 
presentation.
At 36 weeks of gestation, the recruited 
women had transvaginal ultrasound using 
transvaginal probe (Mindray DC- 60 
machine with a transvaginal probe V 11-
3B, 7 MHz) for evaluation of the anovaginal 
distance (AVD). The participants were 
asked to lie in the lithotomy position with 
an empty bladder. The probe was placed at 
the posterior fourchette and was introduced 
cranially gently until the internal anal 
sphincter and anal mucosa could be seen. 
The distance between the anal edge of the 
internal sphincter and the probe represented 
the AVD and was measured in mm (6).
Intrapartum evaluation included nature of 
labor either spontaneous or induced labor, 
the gestational age upon admission, the 
duration of the first stage of labor, duration 
of the second stage of labor, the state of 
the membranes, and the number of vaginal 
examinations.
Perineal tears and the need for episiotomy 
were recorded. Perineal tears were classified 
as follows: a) first degree tears where the 
laceration was limited to the vaginal mucosa 
or the superficial perineal skin, b) second 
degree tears where the tears extended to the 
superficial perineal muscles, and c) third 
degree tears where the laceration extended 
to the anal sphincter either less than 50% 
of the sphincter, more than the 50% of the 
external sphincter, or reached the internal 
anal sphincter (7). Lateral vaginal wall tears 
and paraurethral tears were recorded also.
The sample size was calculated at a significance 
level of 96.5 % and an error level of 4.5% with 
an incidence of perineal tears of 79.33 (6). A 
drop-out proportion of 10% was added to the 
raw result giving a final count of 102 women.
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Ethical approval: This study was conducted 
after approval of the research ethics 
committee of faculty of medicine, Suez Canal 
University, in 24/5/2021 with an approval 
number of 4505#. 

Results

The mean age of the studied population was 
25.52 ± 3.84 years. The great majority was 
from rural areas (71.6%) and highly educated 
(52%). The mean BMI was 22.95 ± 1.12. The 
patients were recruited at 38.5 ± 1.09 weeks 
(Table 1).
Ultrasound measurements included the BPD 
(96.52 ± 0.57 mm), the EFW (3015.84 ± 
229.8 gm), fetal sex (52.9% were female 
fetuses), and the AVD (15.33 ± 2.45 mm) 
(Table 2).
A great proportion of the participants labored 
spontaneously 88/102 (86.3%) and oxytocin 
augmentation was required in 9/102 (8.8%). 
The membranes were ruptured in 62/102 
(60.8%) patients. Episiotomy was performed 
in 81/102 (79.4%) participants. The majority 
of them had no perineal tears 63/102 
(61.8%). First and 2nd degree tears occurred 
in 30/102 (29.4%) and 9/102 (8.8%) patients 
respectively (Table 3).
Perineal tears occurred in 39/102 (38.2%) 
patients. There were significant differences 
between parturient who had perineal tears 
and those who did not in fetal sex, state of the 
membranes, performing episiotomy, and the 
presence of other perineal tears. Women who 
had perineal tears gave birth to male fetuses 
(61.5%), had ruptured membranes (46.2%), 
had episiotomy (64.1%), and had associated 
tears (15.4%). There was no significant 
difference in the AVG between both groups 
(p value 0.834) (Table 4).
Using regression analysis, a decrease in the 
AVD and smaller gestational age at birth 
predicted the occurrence of perineal tears 
significantly (p value 0.037 and 0.006, 
respectively).

ROC curve determined a cut off value of 
13.1mm for the AVD, below which perineal 
tears would occur with a sensitivity of 25.64% 
and a specificity of 88.89% (Table 5).

Discussion

The AVD was 15.33 ± 2.45 mm. It was 
reported that the mean AVD was 11.6 mm 
among parturient with anal sphincter injury 
while it was 17.8 mm among those without 
injuries (6). An earlier study reported different 
perineal lengths for different races. It was 3.7 
± 0.09 cm in Caucasian women and 3.6 ± 0.09 
cm in Asian women (5). This discrepancy 
would be related to different races of recruited 
populations and different measuring methods 
as the mentioned study measured the perineal 
length using measuring tape and the length 
was considered from the fourchette to the 
center of the anal opening (5).
Perineal tears occurred in 39/102 (38.2%) 
patients. Tears were mainly of 1st and 2nd 

degree tears with no patient reporting 3rd 
degree one. This agreed with previous 
results with different total incidence of 
perineal tears (7.84%) (8). An earlier study 
reported an incidence of 92.6% for genital 
tract lacerations, with only 1 (0.8%) patient 
having 3rd degree perineal tear (1). Different 
results would be rendered to different race of 
the recruited patients, different parity among 
studies as a previous scar was found to be 
fragile to resist distension (9).
There was no significant difference in 
the AVG between both groups. This was 
confirmed by another study as there was a 
week insignificant correlation between the 
perineal length and third-degree tears in 
primiparous women (5). Additional results 
failed to report an association between 
perineal length and perineal tears and this 
was rendered to their increased rates of 
episiotomy, occiput posterior position, and 
instrumental delivery (10, 11).
A decrease in the AVD predicted the 
occurrence of perineal tears significantly. 
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Similar results were mentioned before as 
there was a decrease in the incidence of 
perineal tears by 32% for each 1 cm increase 
in the perineal length, however this failed 
to be statistically significant. Although 
this study recruited women with different 
ethnicity (Caucasian and Asian women), 
they reached a conclusion that ethnicity has 
no impact on the degree of perineal tears 
(5). This contradicted others as different 
ethnic groups contributed to variability in 
the perineal length measurements leading 
to different perineal tear incidence (12). 
Another study reported that a short perineum 
< 4 cm was more prone to perineal tears (33 
times) (1).
Surprisingly, the current study reported that 
smaller gestational age at delivery predicted 
the occurrence of perineal tears significantly. 
This contradicted previous results as a 
gestational age > 39 weeks was linked to 
perineal tears. This was rendered to the strong 
association between gestational age and fetal 
weight (13). However, this study reported 3rd 
and 4th degree perineal tears among women 
with multiple gestation, breech presentation, 
having diabetes, shoulder dystocia and with 
instrumental delivery which different greatly 
from the current one.
ROC curve determined a cut off value of 
13.1 mm for the AVD, below which perineal 
tears would occur with a sensitivity of 
25.64% and a specificity of 88.89%. Another 
one reported an AVD >20mm was sensitive 
and specific for sphincter injuries by 96% 
and 25% respectively, however this study 
evaluated the AVD after being diagnosed 
to have a perineal tear (6). Other studies 
reported a perineal body length of <2.5cm to 
be significantly predictive for perineal tears 
(11, 14).
Strength and limitations: We recruited 
primiparous women to avoid possible bias 
due to changes in the AVD in multiparous 
women. Single investigator evaluated the 
AVD by ultrasound to avoid inter-observer 
variability. Measurements were done at 

36 weeks gestation to avoid changes in the 
perinium associated with different stages of 
labor. Obstetricians commencing delivery 
were blinded to the results of the AVD. 
We did not recruit women with multiple 
gestation. The studied population was of the 
same ethnic group.  

Conclusion

 short AVD predicted the occurrence of 
perineal tears significantly. 
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Table (1): Basic characteristics of the studied females (n = 102).
Age (years) Mean ± SD 25.52 ± 3.84

Residence
Urban 29 (28.4%)
Rural 73 (71.6%)

Level of education
Illiterate 9 (8.8%)
Middle 40 (39.2%)
High 53 (52%)

Weight (Kg) (Mean ± SD) 68.05 ± 3.92
Height (cm) (Mean ± SD) 164.3 ± 4.21
BMI (Mean ± SD) 22.95 ± 1.12
Gestational age (Mean ± SD) 38.5 ± 1.09

Table (2): Prenatal ultrasound findings of the studied females (n = 102):

Biparietal diameter (mm) (Mean ± SD) 96.52 ± 0.576

Estimated fetal weight (gm) (Mean ± SD) 3015.84 ± 229.8

Fetal sex
Male 48 (47.1%)

Female 54 (52.9%)

Anovaginal distance (mm) (Mean ± SD) 15.33 ± 2.45
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Table (3): Assessment of the studied females in labor room (n = 102):

Type of labor
Spontaneous 88 (86.3%)

Induced 14 (13.7%)

Use of oxytocin
Yes 9 (8.8.5)

No 93 (91.2%)

Membrane state
Ruptured 62 (60.8%)

Intact 40 (39.2%)

Duration of the first stage of labor (hours) (Mean ± SD) 1.84 ± 0.84

Duration of the second stage of labor (minutes) (Mean ± SD) 24.38 ± 7.47

Number of pelvic examinations 5.44 ± 2.5

Need for episiotomy
Yes 81 (79.4%)

No 21 (20.6%)

Degree of perineal tears

No tears 63 (61.8%)

Garde I 30 (29.4%)

Grade II 9 (8.8%)

Other vaginal tears

No tears 92 (90.2%)

Lateral vaginal wall tears 8 (7.8%)

Paraurethral tears 2 (2%)

Table (2): Prenatal ultrasound findings of the studied females (n = 102):

Perineal tears
P value

Yes (N=39) No (N=63)

Age (Mean ± SD) 25.85 ± 4.14563 25.32 ± 3.67 0.503

Weight 67.62 ± 4.04 68.32 ± 3.87 0.383

Height (Mean ± SD) 164.76 ± 2.54 164.09 ± 2.42 0.187

BMI Mean ± SD 22.85 ± 1.13 23.03 ± 1.13 0.445

Gestational age  at delivery (weeks) Mean ± SD 38.19 ± 0.78 38.74 ± 1.21 0.084
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Biparietal diameter Mean ± SD 96.56 ± 0.60 96.49 ± 0.56 0.542

Estimated fetal weight (gm) Mean ± SD 2994.97 ± 185.62 3028.76 ± 253.92 0.473

Sex
Female 15 (38.5%) 39 (61.9%)

0.021
Male 24 (61.5%) 24 (38.1%)

Anovaginal distance (mm) Mean ± SD 15.27 ± 2.56 15.37 ± 2.41 0.834

Type of Labor
Induced 6 (15.4%) 8 (12.7%)

0.702
Spont 33 (84.6%) 55 (87.3%)

Use of oxytocin
No 34 (87.2%) 59 (93.7%)

0.263
Yes 5 (12.8%) 4 (6.3%)

Ruptured membrane
No 21 (53.8%) 19 (30.2%)

0.017
Yes 18 (46.2%) 44 (69.8%)

1st Stage Mean ± SD 1.92 ± 0.65 1.84 ± 0.93 0.656

2nd Stage Mean ± SD 25.77 ± 7.91 23.52 ± 7.12 0.141

Number of pelvic examinations 5.41 ± 2.06 5.46 ± 2.87 0.925

Episiotomy
No 14 (35.9%) 7 (11.1%)

0.003
Yes 25 (64.1%) 56 (88.9%)

Other vaginal tears

No 33 (84.6%) 59 (93.7%)

0.004Lateral vaginal tears 6 (15.4%) 2 (3.2%)

Paraurethral tears 0 (0.0%) 2 (3.2%)

Table (5): ROC curve for the Anovaginal distance (mm)

Cut of 
point AUC Sensitivity Specificity +PV -PV

Anovaginal distance (mm) <=13.1 * 0.51 25.64 88.89 58.8 65.9
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Abstract
Pre-eclampsia (PE) is a heterogeneous disease affecting 
different body systems and often associated by 
morbimortality. Early PE prediction could reduce this 
accompanied morbimortality as it will give the chance 
for proper surveillance and utilization of prophylactic 
measures. This study was a cross-sectional study done to 
evaluate platelet indices (PI) as potential predictors for the 
onset and severity of preeclampsia, and it was conducted 
at Department of Obstetrics and Gynecology at Mansoura 
University Hospital from July 2021 to June 2022, on 87 
pregnant women divided into 3 groups: (Group I): Healthy 
normotensive (NT) pregnant females with a gestation 
period>20 weeks are included as control group, (Group II 
&III): early and late onset preeclampsia (before and after 
34 weeks respectively). The results showed significant 
difference among the three studied groups in the context 
of  Platelet crit (PCT). We concluded that PI have been 
demonstrated as potential markers for PE prediction and 
could act as diagnostic criteria for PE.
Keyword: Platelet Indices, Platelet Count, Mean Platelet 
Volume, Platelet Distribution Width, Preeclampsia.

INTRODUCTION
Hypertensive disorders of pregnancy (HDP) have been 
demonstrated to be accompanied by a high maternal 
mortality rates (1). PE is one of these disorders featured 
by hypertension (HTN) with a blood pressure (BP) of 
≥140/90mmHg and proteinuria with ≥300mg/24h urine 
or ≥2+ dipstick following 20th week of gestation in 
women who had no previous HTN or proteinuria (2). 
It is classified as early-onset PE (EOPE) and late-onset 
PE (LOPE) when present prior to or after 34 weeks of 
gestation, correspondingly (3).
As a result, worse maternal-fetal outcomes could be 
developed among cases with earlier onset (4) due to 
presence of neurological adverse events more in EOPE than 
in LOPE. Many proposed theories about preeclampsia. 
First, defective trophoblast invasion dysfunction (5).
It has also been suggested that platelets (PLT) have an 
essential role in the PE pathogenesis when they  are in an 
active state coming  in contact with damaged ,activated 
endothelial wall (6).DRAFT
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Based on the enzymatic and metabolic 
backgrounds, larger PLT are very active 
and have greater possibility for thrombotic 
complications compared to matched smaller 
ones. As a result, coagulative and fibrinolytic 
conditions have been considered as good 
predictors for the onset and degree of PE. 
Different indices are utilized to measure PLT 
functions, among them, platelet count (PC), 
platelet-crit (PCT), mean PLT volume (MPV), 
and PLT distribution width (PDW) (7).
They are a group of PLT parameters detected 
together in automated complete blood count 
(CBC); they are associated with PLTs’ 
morphology and proliferation kinetics. Of 
note, PCT is the PLT equivalent of HCT. It is 
the volume of PLT expressed as a percentage 
of total blood volume and measured based 
on the formula PCT = PC × MPV/10,000 
(normal value of PCT is ranging from 0.22% 
to 0.24%). PCT parallels the PC (8).
MPV, PLT volume is a marker of PLT 
functions and stimulation. It is a calculation 
of PLT volume expressed in femtoliter (Fl). 
Once there is a reduction in the production, 
immature PLT are triggered with pseudopod 
formation which ultimately ends in an 
increase in MPV. As a result, increased MPV 
could be utilized as a marker of production 
rate and platelet activation (9). Normal range 
of MPV is ranging from 7.2fL to 11.7fL. 
High MPV with thrombocytopenia indicates 
peripheral destruction.
PDW in a direct manner measures variability 
in PLT size, alterations with PLT stimulation, 
and reveals the heterogeneity in PLT shape 
(10). It is an indicator of PLT anisocytosis. 
The PDW differs significantly, with ranging 
from 8.3% to 56.6%. Higher PDW is 
associated with a higher MPV (11). So, the 
current study aimed to assess PLT indices as 
potential predictors for the onset and severity 
of PE. 

Patients And Methods

This was a cross sectional study, included 
87 pregnant women with a gestational age 
from 20 to 40 week. attending the antenatal 
clinic and /or admitted in maternity ward, 
in obstetrics and gynecology department at 
Mansoura University Hospital, from July 
2021 to June 2022. The study was approved 
by the Institutional review Board (IRB), Code 
no MS.21.05.1499, Faculty of Medicine, 
Mansoura University.
The study included patients with age ranged 
from 18 to 40 years with hemoglobin ratio > 
10gm/dl and with gestational age > 20 weeks. 
patients in group I had a blood pressure 
<140/90, without proteinuria and without any 
medical disorders, while patients in group 
II and III had a blood pressure >140/90, 
with proteinuria ≥300 mg/24 h urine or ≥2+ 
dipstick and without any medical disorders 
other than HTN. Patients younger than 18 
years, platelet disorders as ITP, hemoglobin 
ratio < 10 g/dl, with Multifetal pregnancy, with 
diabetes mellitus, with chronic HTN, with 
infectious diseases, with premature rupture 
of membrane (PROM), with active labor, 
with polyhydramnios, with inflammatory 
diseases, with renal diseases, or with any 
manifestations of other associated medical 
adverse events were ruled out.

Methods

After getting a written consent form all 
participants, we documented their personal, 
obstetric, past, and surgical history. The 
patients were examined generally and by 
ultrasonography to exclude any pathology. 
Procedure (sampling collection)
Blood Sample
Under aseptic conditions, blood sample 
collection (2ml) was done for all participants 
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via antecubital vein puncture by a qualified nurse in tubes with potassium EDTA as an 
anticoagulant; then analysis for PLT indices by the Sysmex Xe-2100 automated quantitative 
hematology analyzer (Sysmex Corp, Japan).
Urine sample 
10 ml of midstream urine was collected in sterile tube for detection of proteinuria by urinary 
dipsticks.
Outcome Measure
Platelet indices (PI) (PC, MPV, PDW and platelet crit (PCT) had been measured; then 
comparing the results of the 3 groups (control group, early onset PE, late onset PE) together.

RESULTS

There was a significant difference among the three studied groups in the context of gestational 
age (p<0.001) and there was no significant difference regarding gravidity, parity, history of 
miscarriage and previous CS (p- value was >0.05) (Table I).  
Table (I): Sociodemographic data among the studied groups.

Normal 
control group 

(n.= 31)

Early onset 
preeclampsia 

(n.= 29)

Late onset 
preeclampsia 

(n.= 27) Test value P-
value

No. % No. % No. %

Age (years) Mean± SD 28.52± 6.09 28.86± 6.74 29.37± 6.57 KW= 0.322 0.851

Gravidity Mean± SD 3.06± 1.63 2.82± 1.91 2.70± 1.41 KW= 0.946 0.623

Parity Mean± SD 1.61± 1.23 1.17± 1.26 1.37± 1.18 KW= 2.204 0.332

Gestational 
age (weeks) Mean± SD 36.42± 3.15 31.90± 2.02 36.41± 1.05 KW= 41.65 <0.001

Abortion Nil miscarriage 20 64.5% 22 75.9% 19 70.4% X2= 5.07 0.535

Once 9 29.0% 3 10.3% 5 18.5%

Twice 2 6.5% 2 6.9% 2 7.4%

> 2 0 0.0% 2 6.9% 1 3.7%

Previous 
CS  Nil  c.s 7 22.6% 15 51.7% 10 37.0% X2= 6.80 0.339

Once 10 32.3% 8 27.6% 6 22.2%

Twice 9 29.0% 4 13.8% 7 25.9%

> 2 5 16.1% 2 6.9% 4 14.8%

There was a significant difference among the three studied groups in the context of platelet 
crit (PCT) (p<0.001) and was no significant difference among the three studied groups as 
regards Hb and PC, MPV and PDW (p- value was >0.05) (Table II).
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Table (II): Comparison among the studied groups as regards CBC.

Normal control 
group (n.= 31)

Early onset 
preeclampsia

(n.= 29)

Late onset preec-
lampsia
(n.= 27) Test value P-value

Mean ± SD Mean ± SD Mean ± SD
Hb (g/dl) 11.02 0.82 11.58 1.11 11.13 1.17 KW= 4.53 0.104
PC (×103/mm3) 239.16 59.27 212.17 98.83 214.56 80.44 KW= 4.482 0.106
MPV (μm3) 13.64 15.94 11.20 2.50 10.39 1.69 KW= 2.800 0.247
PDW (%) 12.74 2.44 13.91 2.70 13.22 2.42 KW= 3.144 0.208
PCT 0.23 0.07 0.13 0.07 0.18 0.09 F= 12.37 <0.001

There was a significant difference among the three studied groups as regards proteinuria, 
SBD, DBP and edema (p<0.001) (Table III).
Table (III): Comparison between the studied groups clinically.

Normal 
control group 

(n.= 31)

Early onset 
preeclampsia 

(n.= 29)

Late onset 
preeclampsia 

(n.= 27) est value P-valu

No. % No. % No. %
Blood pressure

SBP 
(mm/
Hg)

Mean± SD 105.81± 9.92 152.41± 11.23 153.33± 18.40

W=56.52 <0.001Range 90.0- 130.0 140.0- 180.0 90.0- 180.0

Median 110.0 150.0 150.0

DBP 
(mm/
Hg)

Mean± SD 67.74± 7.62 97.59± 5.77 98.52± 10.27

W=63.41 <0.001Range 60.0- 80.0 90.0- 110.0 90.0- 140.0

Median 70.0 100.0 100.0

Protein-
uria 

Nil 31 100.0% 0 0.0% 0 0.0%

2=88.15 <0.001

1+ 0 0.0% 2 6.9% 1 3.7%

2+ 0 0.0% 17 58.6% 14 51.9%

3+ 0 0.0% 4 13.8% 5 18.5%

4+ 0 0.0% 6 20.7% 7 25.9%

Edema

Nil 31 100.0% 3 10.3% 8 29.6%

2=54.91 <0.001

1+ 0 0.0% 6 20.7% 4 14.8%

2+ 0 0.0% 15 51.7% 12 44.4%

3+ 0 0.0% 4 13.8% 3 11.1%

4+ 0 0.0% 1 3.4% 0 0.0%
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PC can significantly determine early 
preeclampsia from healthy group at cut off 
213 with the sensitivity (Sn), specificity 
(Sp), PPV and NPV was 69%, 67.7%, 68% 
and 68.5% respectively (p=0.016). PCT can 
significantly determine early preeclampsia 
from healthy group at cut off 0.19 with the 
sensitivity, Sp, PPV and NPV was 86.2%, 
71%, 75% and 83.7% respectively (p< 
0.001). PDW can insignificantly determine 
early preeclampsia from healthy group at 
cut off 13.1 with the sensitivity, Sp, PPV 
and NPV was 62.1%, 64.5%, 63.8% and 
63% respectively (p=0.077). MPV can 
insignificantly determine early preeclampsia 
from healthy group at cut off 9 with the Sn, 
Sp, PPV and NPV was 79.3%, 35.5%, 55% 
and 63% respectively (p=0.090) (Table V).
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Table (V): Validity of Platelet Indices in determination of early preeclampsia from 
healthy group.

parameters Cutoff 
value AUC Sensitivity Specificity PPV NPV P value

PC ≤ 213 0.674 69% 67.7% 68% 68.5% 0.016
PCT ≤ 0.19 0.830 86.2% 71% 75% 83.7% <0.001
PDW >13.1 0.628 62.1% 64.5% 63.8% 63% 0.077
MPV >9.6 0.530 79.3% 35.5% 55% 63% 0.690

PC can insignificantly determine late preeclampsia from healthy group at cut off 150 with 
the Sn, Sp, PPV and NPV was 29.6%, 100%, 100% and 58.7% respectively (p=0.321). PCT 
can significantly determine late preeclampsia from healthy group at cut off 0.14 with the Sn, 
Sp, PPV and NPV was 33.3%, 93.5%, 83.7% and 58.5% respectively (p=0.047). PDW can 
insignificantly determine early preeclampsia from healthy group at cut off 11 with the Sn, 
Sp, PPV and NPV was 88.9%, 29%, 55.6% and 72.3% respectively (p=0.567). MPV can 
insignificantly determine early preeclampsia from healthy group at cut off 10 with the Sn, Sp, 
PPV and NPV was 66.7%, 58.1%, 61.4% and 63.6% respectively (p=0.090) (Table VI).

Table (VI) Validity of Platelet Indices in determination of late preeclampsia from healthy 
group.

parameters Cutoff 
value AUC Sensitivity 

(Sn)
Specificity 

(Sp) PPV NPV P value

PC ≤ 150 0.578 29.6% 100% 100% 58.7% 0.321
PCT ≤ 0.14 0.646 33.3% 93.5% 83.7% 58.5% 0.047
PDW >11 0.544 88.9% 29% 55.6% 72.3% 0.567
MPV ≤ 10 0.590 66.7% 58.1% 61.4% 63.6% 0.233
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Preeclampsia (PE) is a HDP featured by 
either proteinuria or end-organ dysfunction 
following 20th gestational week. It is due 
to abnormal placental vascular response, 
accompanied by an increase in the vascular 
resistance, improved PLT aggregations and 
stimulation of the coagulation system (12).
Platelet count (PC), PCT, MPV, and PDW are 
among the PI acquired from an automated CBC 
test. Alterations in PLT parameters have been 
considered as common hematologic changes in 
PE. In addition, such parameters are recognized 
as promising candidates in the context of PE 
pathogenesis and diagnosis (13).
In the current study, we found that there 
was a significant difference among the three 
studied groups as regards PCT (p<0.001) as 
early preeclampsia group reported significant 
lower platelet crit compared to healthy 
controls (p<0.001) and late preeclampsia 
group (p=0.036). There was no significant 
difference among the three studied groups 
with regard to Hb, PC, MVP and PDW 
(p- value was >0.05). Also, Karateke et 
al., reported that preeclampsia group had a 
significant lower platelet crit levels compared 
to control group (p<0.001)(14). Freitas et 
al., displayed that PCT levels were lower 
in severely preeclamptic cases compared to 
non-pregnant controls. Their study included 
only women with severe preeclampsia. 
However, we evaluated early and late onset 
preeclampsia (6).
On the other hand, in a study by Walle et 
al., PCT didn’t demonstrate a significant 
difference among their studied groups. By 
using ROC-curve analysis in our study, PC can 
significantly determine early preeclampsia 
from healthy group at cut off 213 with the Sn, 
Sp, PPV and NPV was 69%, 67.7%, 68% and 
68.5% respectively (p=0.016). Our results 
were in accordance with Walle et al., (15) as 
the ROC curve in the study displayed that PC 
had the 2nd-largest AUC (0.79), allowing it 

to differentiate PE cases from normotensive 
(NT) pregnant females at a cutoff value 176.5 
× 109 /L with a Sn of 65.1%, Sp of 87.3%, 
and test accuracy of 76.19%.
Bawore et al., also demonstrated that there 
were significant differences among the 
NT and non-severe PE group, and severe 
PE groups in terms of PC and PCT that 
displayed significantly decreasing value with 
the disease severity (16).
Also, our study showed that PCT can 
significantly determine early preeclampsia 
from healthy group at cut off 0.19 with the 
Sn, Sp, PPV and NPV were 86.2%, 71%, 
75% and 83.7% correspondingly (p<0.001). 
However, While PDW and MPV can 
insignificantly determine early preeclampsia 
from healthy group. Moreover, PCT was 
the only parameter that can significantly 
determine late preeclampsia from healthy 
group at cut off 0.14 with the Sn, Sp, PPV and 
NPV was 33.3%, 93.5%, 83.7% and 58.5% 
respectively (p=0.047). This recommends 
that PCT could be used as a marker for PE 
prediction.
Such value came in the same line with the 
findings of researches conducted at several 
studies (11, 17, 18). However, the authors of 
these studies didn’t compare between Platelets 
indices as regard to early and late preeclampsia
In contrast, the ROC analysis in recent study 
displayed that PDW had the smallest AUC 
(0.68). In spite of having the shortest AUC, 
PDW could differentiate PE cases from NT 
pre. gnant females with 42.9% Sn, 93.7% Sp, 
and 68.2% test accuracy at a cutoff value of 
≥16.75 fl (15).
According to Bawore et al., outcomes, PCT 
could differentiate NT pregnant females from 
preeclamptic pregnant ones, at a cutoff value 
of 0.1915% with a Sn of 68.3% and Sp of 
69.2% has an AUC of 0.776 (p=0.001). Hence, 
it is considered as a good predictor of PE (16). 
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CONCLUSION

The current study demonstrated that; PI 
are potential candidate markers for PE 
prediction. PCT could act as diagnostic 
criteria for PE.  Our results showed that PCT 
is the best parameter for predicting both 
Early and Late PE. In addition, PI could be 
used more extensively as they are a simple, 
effortless and cost-effective tool.     
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Abstract
Objective : The aim of our work is the comparison 
between long-acting insulin and multiple dose regimens 
in control of gestational diabetes.   
Patients and Methods : This prospective randomized 
controlled trial included 128 Pregnant women with 
gestational DM who required insulin treatment after 
failure of diet control in Ain Shams maternity hospital 
from September 2019 to December 2020.  Patients 
were randomized into two groups; Group A: received 
long-acting insulin analogs as a single dose once daily 
at bedtime, while Group B received intermediate-acting 
insulin (NPH) besides short-acting insulin (lispro) in 
divided doses.  
Results: Group B showed a shorter statistically significant 
time to control blood sugar than Group A (10+1 vs 
14+2 days, respectively). ▪ There was no statistically 
significant difference between groups regarding Maternal 
hypoglycemia (P<0.05). Group A had a non-significant 
higher rate of obstetric complications as PIH, Preterm 
delivery, Shoulder dystocia, and CS delivery rate and lower 
Polyhydramnios rate than group B. Group (A) had a non-
significant higher rate of fetal/Neonatal complications 
such as fetal macrosomia, congenital anomalies, IUFD, 
NICU admission, and Neonatal death than group (B) by 
Per protocol (PP) analysis (P<0.05).  
Conclusion: We can conclude that there is no clinical 
difference between using a multiple-dose regimen and 
using long-acting insulin analogs to control gestational 
diabetes regarding maternal and fetal outcomes. However, 
a multiple-dose regimen needs a shorter time for blood 
glucose control than long-acting insulin. It is to be noted 
that long-acting insulin is more expensive.  
Key Words: long-acting insulin, multiple-dose regimen, 
Gestational Diabetes Mellitus. DRAFT
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INTRODUCTION
Gestational Diabetes Mellitus (GDM) is 
defined as any degree of glucose intolerance 
to be first diagnosed during pregnancy. (1) 
Risk factors for GDM are previous GDM, 
increase maternal BMI, family history 
of DM, advanced maternal age, previous 
history of macrosomia, recurrent abortions, 
and congenital fetal malformations. (2)
GDM can lead to severe complications 
in pregnancy, including gestational 
hypertension, preeclampsia, and eclampsia. 
It can also cause preterm labor, macrosomia, 
shoulder dystocia, and an increased rate of 
Caesarean deliveries. (3) Adopting the criteria 
of the International Association of Diabetes 
and Pregnancy Study Groups (IADPSG) 
has increased the prevalence of GDM by 
2-3 folds.  (4-5) The IADPSG recommends 
universal screening for GDM and requires 
one single glucose value above the cut-off 
value during the oral glucose tolerance test 
(OGTT) for diagnosis (4).
There have been several changes in the 
management of diabetes during pregnancy, 
including the use of insulin analogs. Antibody-
free human insulin is to be considered by 
most practitioners to be the gold standard for 
use in pregnancy because it does not cross 
the placenta and is highly effective (6).
Insulin analogs offer some advantages that 
may reduce “resistance” to using insulin 
during pregnancy. Currently, available 
insulin analogs include rapid-acting mealtime 
insulins: lispro and aspart, intermediate-
acting insulin: Neutral Protamine Hagedorn 
(NPH), and long-acting basal insulin: 
glargine(longer-lasting insulin analog; the 
basal level of insulin will be maintained 
up to 24 hours) all are considered safe in 
pregnancy as are included in Food and Drug 
Administration(FDA) (7).
Commonly prescribed regimens consisting 
of combined short-acting (Regular) and 
intermediate-acting insulins have been used 
to mimic endogenous insulin response. 

However, these regimens are sometimes 
incapable of adequately simulating the basal 
or meal-stimulated components of normal 
insulin secretion. (8).

AIM:

The aim of our work is the comparison 
between long-acting insulin and multiple 
dose regimens in control of gestational 
diabetes. 

Patients and Methods:

This study is a Prospective randomized 
controlled trial Study conducted in  Ain 
Shams University - Maternity Hospital 
from September 2019 to December 2020.   
The study had been approved by the ethical 
and research committee of the Obstetrics 
and Gynecology Department, Ain Shams 
University, and the Faculty of Medicine 
Research Ethics Committee with number M 
S 323/ 2019. The study was registered in the 
clinicaltrial.gov ( NCT04674332)
We included pregnant women with gestational 
diabetes from the Ain Shams Maternity 
Hospital antenatal clinic who required insulin 
therapy after diet and medical therapy failed.
Women with pregestational DM or 
patients with complicated diabetes such as 
neuropathy, nephropathy, or retinopathy 
were excluded from the study. Other 
exclusion criteria included patients with 
endocrine abnormalities or medical diseases 
(hypertension, cardiac problems, hepatic 
diseases, renal disorders, and systemic 
lupus). Patients with bad obstetric history 
(intrauterine growth retardation, previous 
intrauterine fetal death, threatened preterm 
labor) were also excluded from the study.
◊ Method of randomization: A computer-

developed randomization sheet contains 
148 patients randomly assigned into two 
groups (group A & group B), each group 
of 74 patients. The randomization had 
been concealed using the sequentially 
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numbered opaque sealed envelope 
(SNOSE). 148 opaque easy-opening 
envelopes had been numbered serially; in 
each envelope, the corresponding letter 
in the randomization sheet had been put. 
Participant women had been allocated to 
each group according to the letter inside 
the envelope.

• Group A: patients receiving long-acting 
insulin analogs as a single dose (insulin 
glargine), one daily injection of long-
acting insulin at an initial dose of (0.44 
IU/kg) once daily at bedtime (11, 12).

• Group B: patients receiving intermediate-
acting insulin (NPH) and short-acting 
insulin (lispro) in divided doses. (13).

The study purpose and methods had been 
explained to all enrolled women, and written 
informed consent had been obtained from all 
participants before enrolment.
Our hospital protocol for initial insulin 
requirements is based on a woman’s body 
weight and gestational age; the total daily 
insulin requirement in the second trimester is 
0.8 units/kg/day (9-10, 14).
Our patients were admitted to the hospital for 
insulin treatment until they reached normal 
glycemic values and were discharged. 
Follow-up after discharge was done by 
regular visits twice monthly in high-risk 
clinics and weekly from the 36th gestational 
week for patients who had the facility for 
that or by regular phone calls or internet 
messaging for patients who didn’t have the 
facility to attend the regular visits.

 > Primary outcome: The time needed to 
reach target levels of plasma glucose; 
fasting ≤ (90-95 mg/dl) and two h post-
prandial ≤ (120 mg/dl). The duration was 
determined after being controlled for 
three consecutive days. (9):

◊ Secondary outcomes: Maternal hypoglycemia, 
PIH, polyhydramnios, Shoulder dystocia 
PTL, CS, GA, Birth Weight, macrosomia, 

Congenital anomalies, IUFD, neonatal death, 
NICU admission

◊ Sample size justification
The required sample size has been 
calculated using the G*power software 
(Universitat Dusseldorf, Germany). 
Currently, there is no adequate information 
regarding the difference between both 
methods for glycemic control on the 
outcome measures; therefore, the present 
exploratory study would target clinically 
relevant effect size. So, it is estimated 
that a sample size of 148 patients, after 
calculating a 15% anticipated drop-out 
ratio, equally randomized into either 
study group (74 per group) would achieve 
a power of 80% (type II error, 0.2) to 
detect a statistically significant difference 
between the two groups as regards the 
quantitative outcome measures (e.g.; 
FBS, PPBS, HbA1C or birth weight) 
for a medium effect size corresponding 
to a Cohen d coefficient of 0.5 using a 
two-sided unpaired t-test and the targeted 
test confidence set at a level of 95% 
(type I error, 0.05). The effect size (d) is 
calculated as follows): d = (m1 – m2) sd, 
where m1 and m2 are the means of group 
I and group II, respectively, and sd is the 
common standard deviation (17).

◊ Statistical Methods
Data were analyzed using IBM© SPSS© 
Statistics version 26 (IBM© Corp., 
Armonk, NY). Categorical variables are 
presented as numbers and percentages, 
and intergroup differences are compared 
using Fisher’s exact test. Ordinal data 
are compared using linear by-linear 
association. Numerical data are presented 
as mean, standard deviation, and between-
group differences are compared using the 
independent-samples t-test. The time-to-
event analysis uses the Kaplan-Meier (KM) 
method by comparing KM curves with the 
log-rank test. Two-sided P- values <0.05 
are considered statistically significant.
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Results

As regards demographic characteristics of 
patients in both study groups, mean age was 
(26.3±5.2 SD), BMI (29.1±2.1 SD), and GA 
at recruitment (25.3±1.5 SD). No statistically 
significant difference exists between the 
two groups regarding age (P=0.172), BMI 
(P=0.172), or GA at recruitment (P=0.321). 
There is no statistically significant difference 
between the two groups regarding parity and 
Previous abortions, with P values of 0.603 
0.941, respectively (Data not tabulated).
The Means of Pre-treatment FBS, 2h-PPBS, 
and HbA1c are near in both groups with no 
statistically significant difference. (Table 2)
As shown in Table 3, the means of Pre-
treatment FBS, 2h-PPBS, and HbA1c in 
both groups show no statistically significant 
differences. In contrast, group B shows a 
lower statistically significant time to control 
blood sugar than group A (10+1 vs 15+2 days, 
respectively). Fig 1. Show Kaplan-Meier 
curves that show a statistically significant 
difference between both KM curves (log-
rank test chi-squared = 104.251, df = 1, 

P-value < 0.001).
Regarding secondary outcomes, there is no 
statistically significant difference between 
the studied groups regarding the Incidence 
and frequency of maternal hypoglycemia 
in both study groups, with P values of 0.518 
and 0.206, respectively (Data not tabulated). 
Table 4 and Figure 2  show the obstetric 
outcomes by Per protocol (PP) analysis. 
Group A has a non-significant higher rate of 
obstetric complications such as PIH, Preterm 
delivery, Shoulder dystocia, and CS delivery 
rate and a lower Polyhydramnios rate than 
group B.
Group (A) has a higher non-significant mean 
of Birth weight than group (B) 3517+351 
gm vs. 3427+305 gm with a P value of 
0.128, and both groups have the same mean 
of GA at delivery 37.2+1.1 vs. 37.2+1.0 
with a P value 0.782 (Data not tabulated).
Table 6 shows that group (A) has higher 
nonsignificant Fetal/Neonatal outcomes, 
Fetal macrosomia, Congenital anomalies, 
IUFD, NICU admission, and Neonatal death 
than group (B) by Per protocol (PP) analysis.  

Table 1. Measures of glycemic control before treatment in both study groups

Group 
A

Group  
B

Variable Mean SD Mean SD Mean SE
Lower 
95%
CI

Upper 
95%
CI

P-
value†

Pre-treatment FBS
(mg/dl) 156.5 7.8 158.8 12.0 -2.3 1.8 -5.8 1.2 0.192

Pre-treatment 2h- 
PPBS (mg/dl) 175.0 13.7 178.6 14.9 -3.5 2.5 -8.4 1.3 0.154

Pre-treatment
HbA1c (%) 6.1 0.5 6.2 0.5 -0.1 0.1 -0.3 0.0 0.13

SD = standard deviation, SE = standard error, 95% CI = 95% confidence interval.
†. Independent-samples t-test.
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Table 2. Measures of glycemic control after treatment in both study groups
Group 

A
Group  

B
Variable

Mean SD Mean SD Mean SE
  Lower

 95%       
CI

Upper
95% 
CI

P-
value†

Post-treatment FBS
(mg/dl) 84.1 10.3 81.1 8.5 3.1 1.6 -0.2 6.3 0.064

Post-treatment 2h- 
PPBS (mg/dl) 110.3 12.4 114.3 11.1 -4.0 2.0 -8.0 0.1 0.053

Post-treatment
HbA1c (%) 5.3 0.4 5.4 0.5 -0.1 0.1 -0.2 0.1 0.319

Time to control
blood sugar (days) 15 2 10 1 4.7 0.3 4.1 5.4 <0.001

SD = standard deviation, SE = standard error, 95% CI = 95% confidence interval.
†. Independent-samples t-test.

Figure 1.  shows Kaplan-Meier curves for time to achieve 
blood sugar control. Median time to achieve control of blood 

sugar = 15 days in Group A versus ten days in Group B. Difference 
between both KM curves is statistically significant (log-rank 

test chi-squared = 104.251, 
df = 1, P-value < 0.001).
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Table 3. Obstetric outcomes in both study groups: Per protocol (PP) analysis
Group A Group  B

Variable n % n % P-value†
PIH 3 4.5% 2 3.3% 1.000
Polyhydramnios 5 7.6% 7 11.7% 0.548
Preterm delivery 15 22.7% 10 16.7% 0.503
Shoulder dystocia 5 7.6% 2 3.3% 0.503
CS delivery 32 48.5% 27 45% 0.724

n = number. †. Fisher’s exact test

Table 4. Risk analysis for main maternal/obstetric outcomes (PP)
Group A Group  B

Maternal 
hypoglycemia 0.61 0.807 0.420 25.4 8.2 (Harm) to 7.5

(Benefit)
PIH

1.36 0.18 to 2.04 0.346 0.729 82.5 12.4 (Harm) to
17.8 (Benefit)

Polyhydramnios
0.65 0.24 to 1.94 0.774 0.439 24.4 6.3 (Harm) to 7.0

(Benefit)
Preterm delivery

1.36 0.66 to 2.80 0.845 0.398 16.5 5.0 (Harm) to 12.8
(Benefit

Shoulder dystocia
2.27 0.46 to 11.28 1.004 0.315 23.6 8.2 (Harm) to 26.8

(Benefit)
CS delivery

1.08 0.741 to 1.5666 0.391 0.696 28.7 4.8 (Harm) to 7.2
(Benefit)

95% CI = 95% confidence interval

Figure 2  Maternal and obstetric outcomes in both study groups 
by per protocol (PP) analysis.
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Figure 3.  Relative risk (RR, rounded marker) with 95% confidence limits (95% CI, error 
bars) for maternal and obstetric outcomes in both study groups by per protocol (PP)

analysis. There is no statistically significant difference between long-acting or 
intermediate-acting insulin regarding maternal or obstetric outcomes.

Table 5. Fetal/Neonatal outcomes in both study groups: Per protocol (PP) analysis

Group A Group  B

Variable n % n %      P-   value†

Fetal macrosomia 8 12.1% 2 3.3% 0.099

Congenital 
anomalies 2 3.0% 1 1.7% 1.000

IUFD 2 3.0% 2 3.3% 1.000

NICU admission 7 10.6% 5 8.3% 0.766

Neonatal death 3 4.5% 2 3.3% 1.000

n = number. †. Fisher’s exact test.
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Figure 4.  Fetal/Neonatal outcomes in both study groups: Per protocol (PP) analysis.

Table 6. Risk analysis for main fetal/neonatal outcomes: Per protocol (PP) analysis

Group A

Feta macrosomia 3.64 0.80 to 16.45 1.676 0.094 11.4 5.5 (Harm) to
186.2 (Benefit)

Congenital 
anomalies 3.64 0.80 to 16.45 1.676 0.094 11.4 5.5 (Harm) to

186.2 (Benefit)

IUFD 3.64 0.80 to 16.45 1.676 0.094 11.4 5.5 (Harm) to
186.2 (Benefit)

Low Apgar 5 3.64 0.80 to 16.45 1.676 0.094 11.4 5.5 (Harm) to
186.2 (Benefit)

Low Apgar 10 1.27 0.80 to 16.45 0.432 0.665 44.0 8.0 (Harm) to 12.5
(Benefit)

NICU admission 1.36 0.43 to 3.80 0.346 0.729 82.5 12.4 (Harm) to
17.8 (Benefit)

Neonatal death 3.64 0.80 to 16.45 1.676 0.094 11.4 5.5 (Harm) to
186.2 (Benefit)

95% CI = 95% confidence interval, NNT = number needed to treat.
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Figure 5.  Relative risk (RR, rounded marker) with 95% confidence limits (95% CI, error 
bars) for fetal and neonatal outcomes in both study groups by per protocol (PP) analysis. 
There is no statistically significant difference between long-acting or intermediate-acting 

insulin regarding maternal or obstetric outcomes.

Discussion

Pregnancy is a potentially glucose-
intolerant condition.  Insulin sensitivity
decreases as the pregnancy advances. Some 
women develop GDM due to inadequate 
insulin secretion, particularly in obese 
women with pre-existing insulin resistance 
(18-20).
The standard therapy for gestational diabetes 
is insulin. On the other hand, Insulin has 
several disadvantages, including daily 
injections, the risk of hypoglycemia, and 
maternal weight gain (21-22). Different 
types of insulin have different time for 
control of blood glucose levels due to 
different pharmacological composition, and 
that cause difference in the total time needed 
for reaching normal glycemic levels and 
difference in the number of hypoglycemic 
attacks occurring to the patients during the 
time to reach normal glucose levels. (23-25)
GDM causes higher risks for polyhydramnios 
and excessive fetal growth, increasing the 

risk of shoulder dystocia. All these factors 
cause higher rates of caesarian section in 
patients with gestational diabetes (9). 

Our Results and their interpretation

Our work aimed to compare the long-acting 
insulin injected once daily at bedtime and 
multiple-dose regimens of NPH and short-
acting insulin to control gestational diabetes.
There was no statistically significant regarding 
patients' demographic characteristics in 
both study groups (age, BMI, and GA at 
recruitment). There was no statistically 
significant difference between studied groups 
regarding Parity or previous abortions. 
Regarding glycemic control, there was no 
statistically significant difference between 
groups regarding pre-medication glucose 
and HbA1C level. Regarding post-treatment 
measures:
In Group A, long-acting insulin had a better 
effect on mean 2h-PPBS than Group B but 
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didn’t reach statistical significance. While 
in Group B: patients showed better control 
in mean FBS than in Group A (not yet 
statistically significant). Group B showed a 
shorter time to achieve blood sugar control 
in the studied patients.
Our patients had a mean HbA1c of 6.53 
+/− 1.05%; we observed an improvement in 
metabolic control throughout the gestation, 
regardless of the type of insulin treatment. 
Our data confirm other reports (26). Also, no 
significant difference between both groups 
regarding HbA1c post-treatment. These 
results declared that a multiple-dose regimen 
better controls GDM than long regimens.

Comparison of our results to similar 
studies

The study of Pöyhönen-Alho et al., 2002, 
compared the effect of short-acting insulin 
and long-acting insulin on perinatal 
outcomes in insulin-requiring gestational 
diabetes mellitus. Similar to our results, they 
concluded that GDM is better to be treated 
with short-acting insulin and using long-
acting insulin doesn’t differ in controlling 
GDM (12).
In another study that agreed with our results, 
Lv et al., 2013, examined the potential 
differences between multiple daily injections 
(MDI) regimens based on new long-acting 
insulin analogs (glargine or detemir) and 
continuous subcutaneous insulin infusion 
(CSII) by insulin aspart. They included 119 
patients; 48 males, 71 females) with poorly 
controlled type 2 diabetes of a duration 
exceeding five years were randomly assigned 
into three groups: Group A treated with CSII 
using insulin aspart, Group B treated with 
glargine-based MDI, and Group C treated 
with detemir-based MDI. Good glycemic 
control was achieved by patients in Group 
A in a relatively shorter duration (4 days) 
than patients in Groups B and C (7 days). 
(27) This study correlates with our results as 

it declares the good control of diabetes with 
long-acting insulin analogs yet over a longer 
duration to achieve control.
Similar to our results, A study by López-
Tinoco et al., 2019, compared the effect of 
different insulin therapies on obstetric-fetal 
Outcomes. They evaluated the effectiveness 
of the different insulin therapies on obstetrics-
fetal outcomes in women with pregestational 
diabetes mellitus. They enrolled 147 
pregnant women with pre-existing type 1 or 
2 diabetes mellitus. Clinical and biochemical 
parameters were analyzed for obstetric and 
fetal outcomes. A percent of 14.2% of the 
patients received treatment with Neutral 
Protamine Hagedorn insulin and short-
acting insulin analogs; 19% with premixed 
human insulin; 40.1% with insulin glargine 
and lispro, 6.2% with detemir and aspart 
and 20% with continuous subcutaneous 
insulin infusion. All five types of treatment 
achieved a reduction of the mean HbA1c 
during pregnancy (p=0.01). They reported 
that no significant difference was observed 
between all regimens regarding episodes of 
hypoglycemia or obstetric outcomes. (28) 

Strength and weakness points in 
our study:

Our study is a prospective one. Our 
patients were strictly followed up during 
hospitalization. Most of the patients were 
followed up till delivery through regular 
follow-up visits or other contacting methods 
as taking more than a phone number for the 
patient and internet contacting this helped us 
to collect more data about the obstetric and 
fetal outcomes of our patients.
We believe that the weak point in our study 
is that it didn’t prescribe other lines of 
treatment for gestational diabetes as oral 
hypoglycemic drugs for the patients. This 
is to avoid undesirable side effects of oral 
hypoglycemic drugs. also to avoid a lack of 
patient compliance to oral treatment that will 
surely affect the accuracy of the results. So, 
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we preferred to use insulin as the patient will 
have precise and accurate follow-up and good 
compliance during hospitalization. Also, We 
didn’t include patients with pregestational 
diabetes because that would increase the 
heterogenicity of the sample of patients 
causing inaccurate results.

Implication for the clinical practice

We can introduce long-acting insulin as a 
protocol for treating gestational diabetes 
mellitus as long as the patient has no obstetric 
complication or emergency or fetal risk, is 
aware of the number of injections, and can 
afford the price of long-acting insulin.

Recommendations for future 
research

After recognizing the safety and efficacy of 
insulin analogs, we recommend treating them 
with long-acting analogs, especially if there 
is a risk of nocturnal hypoglycemia. Also, 
further studies are required to demonstrate 
the benefits over the rest of insulin therapies, 

Conclusion

e can conclude that there is no clinical 
difference between using a multiple-dose 
regimen and using long-acting insulin analogs 
to control gestational diabetes regarding 
maternal and fetal outcomes. However, a 
multiple-dose regimen needs a shorter time 
for blood glucose control than long-acting 
insulin. It is to be noted that long-acting 
insulin is more expensive.
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Abstract
Objectives : This study evaluated the safety and efficacy 
of the progesterone-primed ovarian stimulation (PPOS) 
coupled with gonadotropin (FSH) for infertile women 
with polycystic ovary syndrome (PCOS) who were 
assigned for ICSI and frozen blastocyst transfer.    
Patients : 200 infertile women were divided randomly 
into Group C, which received Cetrorelix injection (0.25 
mg daily) on day-6, and Group S, which received oral 
dydrogesterone (20 mg/day) on day-2 of the menstrual 
cycle till the trigger day. All patients received an FSH 
injection of 225 IU daily from day-2 till triggering day. 
ICSI was performed and day-5 blastocysts underwent 
vitrification ultra-rapid cryopreservation till being 
transferred. Outcomes included the ability of PPOS to 
suppress the premature luteinizing hormone (LH) surge 
and prevent the development of ovarian hyperstimulation 
syndrome (OHSS), the incidence of profound LH 
suppression, the number of retrieved M2 oocyte and 
fertilization, chemical and clinical pregnancy rates, and 
the miscarriage rate.    
Results: No moderate-to-severe OHSS or premature 
LH surge was reported in all patients. Serum levels of 
estradiol and LH increased significantly in all patients 
with insignificant differences between both groups. The 
numbers of mature follicles on triggering day, retrieved 
M2 oocytes and D-5 good-quality blastocysts, pregnancy 
rates and the miscarriage rate showed non-significant 
differences between the studied groups.  
Conclusion: PPOS protocol for OS is safe and effective 
for infertile PCOS women. PPOS protocol achieved 
appropriate LH suppression with nearly no profound 
suppression or moderate-to-severe OHSS. The outcomes of 
PPOS protocol were comparable to the GnRH-antagonist 
protocol, however, PPOS is more cost-effective.
Keywords: Progesterone-primed ovarian stimulation, 
Premature LH surge, ovarian hyperstimulation syndrome, 
ICSI outcomes  DRAFT
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INTRODUCTION
Polycystic ovary syndrome (PCOS) is an 
endocrine disorder that affects women of 
reproductive age and is one of the most 
common causes of infertility (1). PCOS is a 
composite endocrinal disorder characterized 
by hyperandrogenism; ovulatory dysfunction 
and polycystic ovarian morphology (2). PCOS 
women are more frequently confronted with 
multiple reproductive problems, especially 
poor oocyte quality and fertilization failure, 
thus assisted reproductive techniques (ART) 
might be the sanctuary for infertile PCOS 
women (3). The key factor for successful ART 
is the controlled ovarian stimulation (COS), 
using either gonadotropin-releasing hormone 
(GnRH) agonist or an antagonist protocol (4). 

However, no protocol is immune; the agonist 
protocol through pituitary desensitization 
facilitates antral follicle synchronization, 
but triggering using the human chorionic 
gonadotropin (hCG) increases the risk of 
ovarian hyperstimulation syndrome (OHSS) 
(5). On the contrary, the antagonist protocol 
induces rapid and reversible suppression 
of luteinizing hormone (LH) secretion, 
but a varied percentage of patients would 
experience premature LH surge that was 
defined as a serum LH level of >10 IU/L 
before the trigger day (6) and leads to 
luteinisation of the immature follicles (7).
Infertile PCOS women are mostly at high risk 
of using any of the COS protocols because of 
their vulnerability to developing OHSS (2) and 
have high basal LH levels that were reported 
in about 30-50% of PCOS women (8).
The rise in the circulating estradiol (E2) level 
that occurs synchronously with pre-ovulatory 
ovarian follicle development results in the 
pre-ovulatory GnRH/LH surge that was 
prevented by high progesterone levels during 
the luteal phase (9). Earlier animal studies 
assured the ability of progesterone to block 
LH surge, even if applied after activation of 
the surge-generating system by high estradiol 
levels, through inhibition of the transmission 

of the estradiol signal and/or prevention 
of the release of the GnRH/LH surge (10). 
These findings were the basis for priming 
with progesterone through the progesterone-
primed OS (PPOS) protocol (11). 

Objectives

This study tried to evaluate the applicability 
of PPOS protocol coupled with gonadotropin 
(FSH) for infertile PCOS women and 
assigned for ICSI using frozen blastocyst 
transfer (FBT).

Design

Prospective two-phase randomized comparative 
study.  

Setting

Gynecology & Obstetrics Department, 
Faculty of Medicine, Zagazig University and 
multiple private centers.

Patients

All women attending the Infertility clinic 
were evaluated for selection of infertile PCOS 
women, who are the study target. PCOS 
was diagnosed according to the Rotterdam 
criteria for PCOS diagnosis, which include 
the presence of oligomenorrhea, anovulation, 
hyperandrogenism, ovaries containing ≥ 12 
follicles that measure 2-9 mm in diameter per 
ovary, ovarian volume of more than 10 ml 
(12). PCOS was diagnosed in the presence 
of at least two of the Rotterdam criteria (13).  
PCOS women underwent full history taking 
including age, and menstrual, obstetric and 
medical history. Clinical examinations for 
determination of body mass index (BMI) 
calculated as weight divided by the square 
of the height in meters and gynecological 
examination including transvaginal 
ultrasonography (TVU) for assurance of the 
presence of PCO and/or large ovary, presence 
of genital tract congenital anomalies and 
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other causes for infertility. Then, blood 
samples were withdrawn for estimation of 
serum levels of the anti-Müllerian hormone 
(AMH), follicle-stimulating hormone (FSH), 
E2, LH, prolactin and thyroid-stimulating 
hormone in hospital lab.  

Exclusion criteria

Women who were younger than 20 or older 
than 35 years, obese of grade II or III, had 
poor OR, other causes of infertility, had 
previous attempts of IVF, had a history of 
repeated pregnancy loss, endocrinopathies 
other than PCOS, congenital anomalies of 
the genital system, concomitant other cause 
for infertility, maintenance on hormonal 
therapy for any indication were excluded 
from the study. 

Inclusion criteria

Infertile PCOS women, aged 20-35 years, 
had BMI <35 kg/m2 and free of exclusion 
criteria

Ethical Consideration

After the departmental approval of the study 
protocol, it was discussed with enrolled 
women and their husbands for acceptance 
to participate in the study. At the end of the 
study duration from June 2021 till Jan 2023, 
the final approval of the study protocol and 
outcomes was obtained by the University 
Ethical Committee on 25-6-2023 by approval 
number: ZU-IRB#10874-25/6-2023 and was 
registered by Clinical Trial.com by number 
NCT05939284. The enrolled couples 
signed a written fully informed consent to 
participate in the study and accept the result 
of randomization.

Randomization and grouping

The enrolled women were randomly allocated 
into Group-C and Group-S groups according 
to the OS protocol. Randomization was 
performed using computer software (Excel 

2010, Microsoft, Redmond, WA, USA) using 
a 1:1 sequence with the irregular dropping of 
numbers to allow proper randomization. The 
generated sequences were transformed into 
letters; C and S that were printed on cards 
given to patients by an assistant who was 
blind about the significance of the letters. The 
cards were provided to the gynecologist in 
charge to carry on the OS protocol assigned 
for each group.

Study Protocol

The study was divided into two phases: the 
enrolled women during phase-I received OS 
according to the protocol assigned for each 
group and on oocyte retrieval, ICSI was 
performed. On day-5, the resultant blastocysts 
were frozen using the vitrification ultra-rapid 
cryopreservation as previously described 
by Balaban et al. (14). During phase II, the 
frozen blastocysts were graded according 
to the ASEBIR classification system, which 
entails grading the internal cell mass as 
A-to-C grades and the degree of expansion 
of the blastocele expansion on a 2-6 scale; 
good quality blastocysts must be graded as 
AA6 on day-5 (15). All women received the 
same preparation protocol, and good quality 
blastocysts of grade AA6 were selected for 
transfer and all women received single FBT.
Phase-I
All patients received FSH (Fostimon, IBSA, 
Switzerland) intramuscular injections of a 
daily dose of 225 IU, starting from day-2 of the 
menstrual cycle till the trigger day. Group-C 
patients received Cetrorelix subcutaneous 
injection (Cetrotide, MerckSerono, Germany) on 
the day-6 in a dose of 0.25 daily till the trigger 
day. Group-S patients received dydrogesterone 
(DYG; Duphaston, Abbott Biologicals B.V., 
Netherlands) in an oral dose of 20 mg/day in 
parallel with gonadotropin injection from day-2 of 
the menstrual cycle till the trigger day using 2 amp 
triptorelin (Decapeptyl, Ferring Pharmaceuticals 
Ltd., Wittland, Germany; 0.1 mg amp) when the 
most follicles were 17-18 mm. 
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Phase-II
Gonadotropin-releasing hormone agonist 
(GnRH-a) therapy was started at 7-day before 
the expected day of the menstrual cycle in 
the form of triptorelin (Decapeptyl, Ferring 
Pharmaceuticals Ltd., Wittland, Germany) 
subcutaneous injection in a dose of 0.1 mg.  
Estradiol valerate (Progynova, 2 mg, Bayer 
Schering Pharma, UK) was started on day-
2 of the menstrual cycle as a daily dose 
of 6 mg for four days and then the dose 
was adjusted according to the endometrial 
thickness (ET). Using TVU (Sonoline Prima 
7.5 MHz, Siemens) ET was determined in the 
midsagittal plane as the distance between the 
outer edges of the endometrial/myometrial 
interface on days 10 to 12. At ET of 8 mm, 
progesterone vaginal supp. (Cyclogest; 
Actavis Co., USA) were received for the 
5-day duration, and on the 6th day, the 
frozen blastocyst was rapidly thawed and 
transferred. Thereafter, progesterone therapy 
continued for 14 days whenever chemical 
testing for pregnancy was performed, and in 
case of a positive chemical pregnancy test, 
clinical pregnancy was assured by detecting 
viable embryos with pulsating heart using 
US examination.

Evaluated variate

1. Hormonal assay: serum levels of FSH, 
LH, E2 and prolactin were estimated at the 
time of enrolment as baseline levels. On 
day-7 of OS and at the time of triggering, 
serum E2 and LH were re-estimated. 

2. The incidence of premature LH 
surge, profound LH suppression and 
moderate-to-severe OHSS. Profound LH 
suppression was defined as a serum LH 
level <1 IU/L during OS (6). 

3. The numbers of mature follicles, oocytes 
retrieved M2 oocytes and number of AA6 
blastocytes on day-5.

4. Positive chemical pregnancy was 
determined on detection of serum β-hCG 
level ≥5 IU/L at 2-wk after FBT. Positive 
clinical pregnancy was determined on 
detection of at least one gestational sac 
with fetal heart activity. The miscarriage 
rate calculated as the percent of 
spontaneous or therapeutic abortion 
during follow-up.

Study outcomes

1. The primary outcome is the success rate 
of PPOS as regards the suppression of 
premature LH surge and prevention of 
the development of OHSS. 

2. The secondary outcomes include
• The incidence of profound LH suppression 
• The number of retrieved M2 oocytes and 

fertilization rate
• The pregnancy rates and the incidence of 

miscarriage.

Results

Through 2-year study since June 2021, 238 
PCOS infertile women were evaluated, 16 
women were out of age range, 7 women 
had BMI>35 kg/m2, 4 women had previous 
failed ART trials, 3 women were maintained 
on hormonal therapy, and a woman had 
endocrinopathy. These 31 women and another 
7 women, who were missed during follow-up, 
were excluded, and 200 women were enrolled 
in the study (Fig. 1). The enrolment data of 
women of both groups showed insignificant 
differences as shown in Table 1.
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Table (1): Enrolment data
Variate Group C Group S P-value
Age (years) 28.2±3.4 28±4.2 0.711
BMI (Kg/m2) 29.9±2.2 30.3±2.6 0.158
Duration of 
infertility (years) 2.98±1.1 2.66±1.2 0.056

Hormonal assay AMH (ng/ml) 5.08±0.5 4.97±0.5 0.141
FSH (IU/L) 5.96±1 6.19±0.7 0.057
Prolactin (ng/ml) 18.6±4.1 18.3±3.2 0.568

TVU data Ovarian volume (cc) 11.33±1.2 11.38±1.7 0.808
Antral follicular count (follicles) 12.1±1.7 12.3±1.9 0.433

LH: Luteinizing hormone; *: indicates significant difference versus baseline level

All women had passed Phase-I concerning OS uneventfully and no patient developed 
moderate-to-severe OHSS. Estimated serum LH levels decreased significantly (P<0.001) 
at D-7 and time of triggering in patients of both groups in comparison to their respective 
baseline levels. However, both applied protocols provided perfect LH suppression during 
OS as manifested by the non-significant differences between mean LH levels estimated in 
samples of both groups at baseline, D-7 of OS and at triggering time (Fig. 2). Fortunately, no 
patient developed premature LH surge and on D-7, 53 women developed profound suppression 
and at triggering time 7 women had profound LH suppression with non-significantly lower 
incidence of profound LH suppression in Group-S patients (Table 2). 
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Table (2): LH dynamics during OS
Variate Group C Group S P-value

Serum LH (IU/L)
Baseline 5.86±1.58 5.95±1.75 0.703
D-7 of OS 4.85±2.91* 4.48±2.44* 0.332
Triggering time 5.1±1.96* 4.79±1.65* 0.228

Incidence of premature surge (>10 IU/L) 0 0
Incidence of profound 
suppression

D-7 of OS 30 (30%) 23 (23%) 0.262
Triggering time 5 (5%) 2 (2%) 0.248

*: indicates significant difference versus baseline level; P-value indicates the significance of 
difference between both groups; P>0.05 indicates insignificant difference

Table (3): Phase-I outcomes
Variate Group C Group S P-value

Serum E2
Baseline 39.92±16.6 44.2±20.3 0.104
D-7 of OS 1298.5±466.6* 1347±604* 0.525
Triggering time 2199.7±507.8* 2281.7±586.2* 0.292

Number of
Mature follicle on triggering day 21.9±4.4 20.5±5.7 0.054
Retrieved M2 oocytes 18.9±4.2 17.8±5.4 0.109
D-5 good quality embryos 14.7±3.5 13.6±4.7 0.061

*: indicates significant difference versus baseline level; P-value indicates the significance of 
difference between both groups; P>0.05 indicates insignificant difference

The estimated serum E2 levels increased progressively and significantly in samples obtained 
at D-7 of OS and the triggering day in comparison to baseline levels in patients of both 
groups. However, the differences in estimated serum E2 levels in samples of both groups were 
insignificantly higher in favor of Group-S (Fig. 3). Correlation analysis showed a positive 
insignificant relation between the percentage of increase in serum levels of E2 and LH at the 
triggering day in relation to levels estimated in D-7 samples of Group-C (r=0.126, p=0.213) 
and Group-S (r=0.064, p=0.527); however, the relation in case of Group-C was nearer to be 
significant (Fig. 4). The numbers of mature follicles on triggering day, retrieved M2 oocytes and 
D-5 good quality blastocysts were non-significantly higher in Group-C than Group-S (Table 3).
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Table (3): Phase-I outcomes
Variate Group C Group S P-value

Pregnancy 
rates

Chemical 74 (74%) 69 (69%) 0.434

Clinical 49 (49%) 41 (41%) 0.256

Miscarriage rate 5 (10.2%) 7 (17.1%) 0.339

The P-value indicates the significance of the difference between both groups; P>0.05 indi-
cates the insignificant difference

Regarding the Phase-II outcomes, the total chemical pregnancy rate was 71.5% with a non-significant 
(P=0.434) difference between both groups. Totally, 90 women showed viable gestational sac on 
US examination for clinical pregnancy rate of 45%; 49% and 41% in groups C and S, respectively. 
Unfortunately, 12 women had miscarriages that account for 13.3% of women who had viable 
gestational sacs, and Group-S women had a higher miscarriage rate (17.1%) than Group-C women 
(10.2%), but the difference is insignificant (P=0.339) as shown in Table 4 

Correlation between the percentage of change in serum levels of LH & E2 estimated in
 D-7 and triggering day samples of patients of groups C (Fig. 4a) & S (Fig. 4b)

Fig. 4a Fig. 4b
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Discussion

The main target for the OS protocols is to be 
safe and successful in the provision of the 
required M2 oocyte without complications 
that mainly for PCOS women include 
premature LH surge (8) and/or development 
of OHSS (2). Fortunately, the studied PPOS 
protocol using dydrogesterone (DYG) could 
achieve this target with results comparable to 
that of the settled GnRH-antagonist protocol. 
These findings supported the document by 
Zhu et al. (16) that oral utrogestan achieved 
LH suppression during controlled OS (COS) 
with no premature LH surge. Thereafter, 
Guan et al. (17) reported a lower rate of OHSS 
with PPOS versus GnRH-antagonist protocol 
and Khurana et al. (18) reported no cases of 
severe OHSS and insignificantly lower 
incidence of mild-to-moderate OHSS with 
PPOS than antagonist protocol. Recently, 
Xu et al. (19) retrospectively documented the 
clinical efficacy of PPOS and GnRH-a long 
protocol applied for patients with normal OR 
and found PPOS could reduce the incidence 
of OHSS, especially in risky women. 
Further, Tandulwadkar et al. (20) prospectively 
documented the ability of PPOS using 
medroxyprogesterone acetate (MPA) and 
Gn-RH-antagonist protocols to prevent the 
premature LH surge in hyper-responders 
undergoing COS.
Regarding the progesterone formula, the used 
oral DYG resulted in outcomes comparable 
to that of the GnRH-antagonist protocol 
as regards abolishment of OHSS and LH 
suppression. In line with the efficacy of 
DYG, Huang et al. (21) reported consistent LH 
suppression with no premature surge with 
DYG and MPA, but DYG induced lower LH 
levels with lower consumption of hMG than 
MPA.
Further, the outcomes of the fixed PPOS 
protocol using a fixed daily dose of DYG 
started on day-2 of the menstrual cycle were 
efficient, in line with these findings, Durdağ 
et al. (22) compared the outcomes of the fixed 

versus the flexible PPOS protocol that entails 
giving DYG 20 mg daily starting when the 
leading follicle was 12 mm or serum E2 
level >200 pg/ml and reported insignificant 
differences between both protocols but 
in favor of the fixed one especially for 
preventing LH surge.
Evaluated dynamics of LH secretion 
showed progressively decreased incidence 
of profound suppression (<1 ng/ml) with 
insignificant difference between both 
protocols, despite being higher with Gn-
RH-antagonist. Further, the reported non-
significant difference between the numbers 
of retrieved oocytes indicated the absence of 
a relation between the extent of suppression 
and OS yield. This finding is coincident with 
Goh et al. (23) who found Gn-RH antagonist 
is associated with a risk of profound 
LH suppression, but without significant 
differences in IVF and pregnancy outcomes 
in comparison to women without significant 
LH suppression. 
Interestingly, the dynamics of both LH and 
E2 showed a positive insignificant relation 
with both protocols, but the significance was 
more with Gn-RH-antagonist. This finding 
indicated the multiplicity of the mechanisms 
of LH suppression by progesterone other 
than desensitization of the pituitary to the 
raising levels of E2 and supports the results 
of earlier animal studies that progesterone 
inhibits the transmission of the estradiol 
signal and prevents the release of the GnRH/
LH surge (10). Recent animal studies found 
progesterone also suppresses LH surge at 
the hypothalamic levels through increased 
dynorphin and GABAA receptor signaling 
that act through kisspeptin neurons in the 
anteroventral periventricular hypothalamic 
nucleus (24, 25).

Regarding the outcomes of frozen blastocyte 
transfer (Phase II), there was an insignificant 
difference between the effect of applied 
OS protocols on pregnancy rates or the 
miscarriage rate, despite being in favor of 
the GnHR-antagonist protocol.  These data 
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are in line with multiple studies documenting 
the non-significant differences between 
PPOS and antagonist protocols regarding 
pregnancy outcomes after frozen embryo 
transfer (17, 26-28).
Patients' selection based on normal OR 
was targeted to equalize the results for 
comparative purposes and such selection 
was in line with the findings of Zhou et al. 
(28) who retrospectively found the cumulative 
living birth rate (LBR) after PPOS was 
significantly lower with normal, while was 
higher with poor OR than with Gn-RH-
antagonist protocol, but for PCOS women 
the fertilization and pregnancy rates and 
the LBR was comparable with insignificant 
differences between PPOS and antagonist 
protocols.
Further, the PPOS protocol is a cost-
effective protocol, where the cost of DYG is 
meaningless compared to that of Cetrorelix 
(4 vs. 500 EP/day), considering the reported 
non-significant differences in outcomes, 
PPOS is a resource-sparing and safe protocol. 
In support of these suggestions, Guo et al. (29) 
found PPOS protocol applied for women with 
advanced ovarian endometriosis resulted in 
significantly lower hMG doses and shorter 
duration of therapy with no differences in 
outcomes, but with lower costs. Also, Filippi 
et al. (30) found PPOS protocol for OS in cancer 
women who wish to preserve their fertility is 
an easy and affordable protocol with similar 
efficacy, but is friendlier and more economical 
than the recombinant FSH and GnRH-
antagonist protocol. Furthermore, Zhao & 
Wang (31) found combining the PPOS protocol 
with clomiphene citrate and gonadotropin 
for IVF-ET in older women with poor OR 
effectively blocked the premature LH surge 
with an increased number of mature oocytes 
and recommended this protocol for such a 
population of women. Also, Kao et al. (32) 

found flexible GnRH-antagonist protocol 
had a higher risk of premature LH surges 
without improved pregnancy rates in poor 
ovarian responders compared to PPOS.

Conclusion

PPOS protocol for COS is the apropos choice 
for infertile PCOS women as preparatory for 
ICSI. PPOS protocol achieved appropriate 
LH suppression with nearly no profound 
suppression and no moderate-to-severe OHSS. 
The outcomes of PPOS were comparable to the 
GnRH-antagonist protocol; however, PPOS is 
more cost-effective.  
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Abstract
Objectives : Assessment of the outcomes of surgical 
management of ovarian endometrioma (OMA) regarding 
ovarian reserve (OR), endometriosis-induced manifestations, 
and recurrence rate (RR).   
Patients : 90 women with uniloculus OMA of >3 
cm diameter in infertile women with good OR were 
randomly divided into three (A-C) groups according to 
the procedure: laparoscopic cystectomy, laparoscopic 
cyst evacuation and cauterization of the endocytic wall, 
and transvaginal aspiration and ethanol sclerotherapy. 
Serum anti-Müllerian hormone (AMH) and antral 
follicular count (AFC) were determined as baseline and 
3-m and 6-m postoperative (PO). The study outcome is 
the impact of the applied procedures on OR, pain scores 
and consumption of analgesia, and the RR of OMA.   
Results: The applied procedures significantly reduced pain 
scores and frequencies of patients according to the type of 
pain and analgesia consumed. At 3-m PO, serum AMH 
levels were decreased with non-significant differences in 
the percentage of decrease between the three groups. At 
6-m PO, serum AMH levels were increased in Group-C 
patients, while progressively decreased in Group-B and 
did not change in Group-A patients. The decrease of AFC 
was maximal in group B with significantly lower counts 
than other groups that showed non-significant differences. 
Nineteen cases (21.1%) developed recurrent cysts with 
significantly lower RR in Group-A than in other groups.  
Conclusion: No procedure was immune to disadvantages, 
thus proper evaluation of patients' concerns is mandatory. 
Transvaginal aspiration with sclerotherapy is appropriate 
if the pain is the main concern, while cystectomy was 
advocated to reduce recurrence, but for infertility 
management, no procedure was advantageous.   
Keywords: Ovarian endometrioma, Laparoscopic 
cystectomy, Ethanol sclerotherapy, Ovarian reserve, 
recurrence  DRAFT
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INTRODUCTION
Endometriosis is lesions containing the 
endometrial glands and stroma outside the 
uterine cavity usually in the pelvis (1), but 
endometrial tissues transfer to more distant 
abdominal organs or spread as extra-peritoneal 
lesions involving the pleura or abdominal 
wall where recorded (2). Endometriosis 
was broadly classified as either superficial 
peritoneal or deep infiltrating endometriosis 
or ovarian endometrioma (OMA) (3).
A mini-review suggested an incidence of 
OMAs of 17–44% among young women 
with endometriosis (4). According to the recent 
ESHRE guideline for the management of 
endometriosis, the plan for OMA management 
depends on the main presenting manifestations 
and the size of the OMA (5) and may be either 
or a combination of multiple lines including 
expectant management, medical treatment, 
surgical treatment, in vitro fertilization in 
case of infertility-associated endometriosis (6).
Endometriosis has detrimental effects on 
fertility and this effect is multifactorial, ovarian 
tissue compression by the OMA may result 
in corrupted circulation with subsequent loss 
of follicles, and the increased inflammation 
resulting from endometriosis might alter the 
functions of the ovary, tubes or endometrium 
most probable through inflammation-
induced overproduction of local ovarian 
and peritoneal inflammatory cytokines (7) 

and reactive oxygen species (8) leading to 
the production of poor quality oocytes (9). 
Different techniques were supposed for the 
surgical treatment of OMAs as cystectomy, 
electrocoagulation, laser ablation, plasma-
energy ablation, and combined techniques 
(10). Laparoscopy for the management of 
endometriosis provided better visualization of 
endometriosis lesions, shorter hospitalization, 
and return to daily activities, so it is favored 
over laparotomy \ (11).

Objectives 

This study tried to assess the outcomes of 

the management of ovarian endometrioma 
(OMAs) regarding ovarian reserve (OR), 
endometriosis-induced manifestations and 
recurrence rate (RR).

Design

A Prospective randomized interventional 
study

Setting

Department of Obstetrics and Gynecology, 
Faculty of Medicine, Benha University, in 
conjunction with multiple private gynecology 
centers

Ethical approvals

The study protocol was approved by the 
Departmental committee before the case 
collection in Jan 2020. The supposed 
therapeutic lines were discussed with patients 
before enrolment, and those accepted to 
receive any of these lines signed a written 
fully informed consent before inclusion in 
the study. After the case collection and at 
the end of follow-up, the study protocol with 
its outcomes was approved by the Ethical 
Committee at Benha Faculty of Medicine 
with RC :15-6-2023

Patients

Preliminary evaluations were performed for 
all patients attending the infertility clinic to 
select those with manifestations suggestive of 
endometriosis as the cause of infertility and 
were free of exclusion criteria. Patients' age 
and body mass index (BMI) were determined, 
and family history of endometriosis, history 
of medical diseases, special habits, menstrual 
history regarding its regularity, flow 
characteristics and associated manifestations 
were taken. Fertility status, number of living 
offspring, duration of infertility, the received 
therapeutic lines for infertility, if any, and 
other associated clinical manifestations were 
recorded. Pain history taking included the 
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evaluation of the presence of pain, its type, 
location and severity, duration, and type of 
analgesia received to allow pain relief. For 
comparative purposes, pain severity was 
evaluated numerically using a visual pain 
analogue scale of 10 points. History taking 
also included previous lines of medical 
treatment and previous aspiration or surgical 
interference.

Clinical examination

All women underwent complete 
gynecological examination and transvaginal 
(TVU) and transabdominal ultrasonography 
to detect the lesions. Using TUV (7.5MHz 
vaginal probe of the General Electric 
Voluson E8 ultrasound unit; GE Healthcare 
Austria GmbH, Seoul, Korea) the OMA was 
described as regards laterality, its greatest 
diameter, locularity, and the presence of 
associated lesions or deposits in the tube, 
ligaments, vaginal wall, Douglas pouch, 
urinary bladder or rectum. The intra-cystic 
fluid was described to assure its character as 
the homogeneous fluid of low-level ground 
glass echogenicity. The baseline antral 
follicular count (AFC) was determined.

Exclusion criteria

Exclusion criteria included the presence of 
irregular menses, manifestations or evidence 
of premature ovarian failure as judged by 
AFC and serum anti-Müllerian hormone 
(AMH) level, bilateral, multilocular, 
or recurrent cysts, cysts of <3 cm in its 
greatest diameter, deep endometriosis, cyst 
suspicious to be malignant, rapidly growing 
or with abnormal fluid characters, diabetes 
mellitus, endocrinopathy with special regard 
to hyperprolactinemia and disturbed thyroid 
functions, polycystic ovary syndrome, 
maintenance on hormonal therapy during 
three months ago. Also, women who had 
a BMI of >30 kg/m2, associated uterine 
fibroid, adenomyosis, previous ovarian or 
pelvic surgeries or pelvic radiotherapy that 

resulted in pelvic adhesions were excluded 
as well.

Inclusion criteria

Inclusion criteria are the presence of OMA 
of diameter wider than 3 cm in infertile 
women with good OR as manifested by AFC 
of >4 and serum AMH of >1 ng/ml, regular 
menstrual cycle, free of exclusion criteria and 
accepted to participate in the study according 
to its protocol lines.

Randomization & Grouping

Women who accepted to participate in the 
study and signed the written informed consent 
were randomly allocated into three groups 
according to the procedure, to be provided 
using a software program with a sequence 
of 1:1:1 and irregular dropping of sequences 
to assure randomization. The provided 
sequences were translated into letters A, B, 
and C that were printed on cards blindly and 
were provided to the gynecologist in charge 
carrying the patient's name and the procedure 
to be undertaken.

The study protocol

The applied procedures were laparoscopic 
cystectomy (Lap C) for patients of group 
A, laparoscopic cyst evacuation and 
cauterization of (Lap E&C) the endo-cystic 
wall for group B and transvaginal aspiration 
and ethanol sclerotherapy (TV AEST) 
for patients of group C. All patients gave 
blood samples for the estimation of serum 
AMH using an Abcam ELISA kit (Cat No. 
ab267629, Abcam Co., USA), TVS for the 
determination of AFC before undertaking 
the procedure, and 3-m and 6-m after the 
procedure, to be used as a judge for the 
impact of the procedure on the OR, and this 
was evaluated as the percentage of change 
at follow-up estimated levels concerning 
baseline levels. 

Youssef Abdel Zaher

DRAFT



109Egypt.J.Fertil.Steril. Volume 28, Number 1, January 20244 Egypt.J.Fertil.Steril. Volume 28, Number 1, January 2024

Operative procedures

Laparoscopic surgery was performed using 
the 4-port approach with Storz endoscopic 
instruments (Karl Storz) under general 
anesthesia with endotracheal intubation. 
All patients received prophylactic broad-
spectrum antibiotics with induction of 
anesthesia. The patient was placed supine 
and a 1-1.5 cm just subumbilical incision is 
made along the skin crease, Verres needle 
was inserted to create pneumoperitoneum 
with a gradual elevation of abdominal 
pressure till 14 mmHg. A 10-mm trocar 
and telescope were inserted through the 
subumbilical incision, and then the other 
trocars were inserted and the patient was 
positioned in Trendelenburg position and 
exploratory laparoscopy and examination of 
the targeted cyst were performed to confirm 
the characteristics of the cyst.
A.Laparoscopic cystectomy (Lap C)
The cyst was dissected from any adhesions 
and its posterior surface is exposed and an 
incision is made in the outer ovarian cortical 
layer to expose the cyst. If the cyst was 
tense, a 0/4 Vicryl purse-string suture was 
performed and a small incision is made in 
the wall of the cyst to allow insertion of the 
suction cannula, to evaluate the cyst to allow 
cyst grasping, then the cannula was removed 
and the purse-string suture was tightened to 
prevent soiling with the cyst contents. Then, 
two atraumatic grasping forceps were used to 
pull the cyst, which was dissected carefully 
by stripping technique and hemostasis was 
performed using a bipolar coagulation set that 
was adjusted to provide 30-40W with a shot 
every 3-5 sec till complete cyst dissection 
(12). To minimize the use of electrocautery 
for control of oozing, a layer of Surgicel 
(ETHICON Surgicel Absorbable Hemostat; 
2in x 4in, 10 pieces; Ethicon, Raritan, USA) 
that was made of oxidized regenerated 
cellulose and documented to be safe and 
effective in different surgical settings (13) 
was applied to the oozing surface. Then, 

a few simple interrupted sutures using 0/4 
Vicryl absorbable suture material were 
applied to the edge of the cortical incision 
to control bleeding and reduce the resultant 
raw surface to minimize adhesions. The 
cyst was extracted and sent for pathological 
confirmation of the diagnosis.

B. Laparoscopic cyst evacuation and cauterization 
(Lap E&C)
Through a purse-string 0/4 vicryl stitch 
applied in the cystic wall, a small snip was 
made to allow a double-way catheter to be 
inserted to evacuate the cystic contents and 
to rinse the cyst with saline till the suction 
fluid returned clear. Then, the orifice is 
widened and the inner layer of the cystic wall 
is cauterized with bipolar energy provided at 
40 W to deliver 640 J. Simple oozing was 
not cauterized and pieces of surgical were 
applied for control of oozing.

C.Transvaginal ultrasound-guided aspiration 
and ethanol sclerotherapy:
With the patient in a lithotomy position, the 
size and site of the cysts were identified, and 
under US guidance, the needle was passed 
through the lateral fornix to puncture the cyst 
and its contents were aspirated through a 
16-Fr double lumen oocyte retrieval needle. 
Normal saline was injected to irrigate the 
cyst simultaneously while aspirating until 
a clear aspirate was obtained. Thereafter, 
95% ethanol was injected according to cyst 
volume (García-Tejedor et al., 2015) (14).

Immediate postoperative (PO) care

• Patients of groups A and B were transferred 
to the post-anesthetic care unit till being 
able for walking independently and were 
home-discharged. Time to 1st ambulation 
and oral intake was recorded. 

• PO analgesia was provided as ketorolac 
intravenous injection as 1:10 dilution. 
Patients of group C were managed as 
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outpatient cases and were discharged on 
completion of the procedure.

• PO treatment included oral antibiotics, 
anti-inflammatory and analgesic 
therapy and no hormonal therapy.
Patients were asked to attend the outpatient 
clinic after 1 week and underwent TVU 
for evaluation of the presence of any 
pelvic collection; if any.  

Follow-up

Patients were re-evaluated at 1-m PO for their 
preoperative symptoms and signs to evaluate 
the clinical outcomes. Further, Then, follow-
up visits were arranged at the 3rd and 6th 
PO months, for estimation of serum AMH, 
determination of AFC and check for OMA 
recurrence. Pain scores were re-determined 
during each visit and the frequency of 
consumption and type of analgesia were 
reported. 

Study outcomes

1. The primary outcome is the impact of the 
applied procedures on OR as judged by 
the changes in serum AMH and AFC.

2. The secondary outcomes included:
• The effect of the applied procedures on 

pain scores and consumption of analgesia.
• The recurrence rate of EO

Statistical analysis

The obtained results were analyzed using 
analysis of variance between each two groups 
to explore the differences and Chi-square test 
for variates' frequencies between each two 
groups. The cutoff point for significant was 
considered at P=0.05 with smaller values 
indicated significance. Statistical analyses 
were conducted using SPSS software 
program (IBM, USA, 2017).

Results

The evaluation process encompassed 
137 infertile women suspicious to have 
endometriosis, 47 women were excluded 
and 90 women fulfilled the inclusion criteria 
and were randomly divided into the three 
interventional groups (Fig. 1). The reported 
inclusion criteria as shown in Table 1 showed 
insignificant differences between the studied 
groups.

Table 1: Patients' enrolment data
Group A Group B Group C P

Age (Years) 32.4±4.1 31.2±3.2 30.4v3.6 0.109
BMI (kg/m2) 29.3±2.3 30.6±2.5 30.2±2.8 0.128
Family history of endometriosis 9 (30%) 6 (20%) 7 (23.3%) 0.656
Smoking 3 (10%) 2 (6.7%) 3 (10%) 0.872

Type of infertility
Primary 11 (36.7%) 7 (23.3%) 9 (30%)

0.53
Secondary 19 (63.3%) 23 (76.7%) 21 (70%)

Gravidity

Nulligravida 14 (46.7%) 9 (30%) 11 (36.7%)

0.424
Once 12 (40%) 14 (46.7%) 16 (53.3%)
Twice 4 (13.3%) 4 (13.3%) 2 (6.7%)
≥3 0 3 (10%) 1 (3.3%)

Parity

Nulliparous 21 (70%) 14 (46.7%) 17 (56.7%)

0.161
Once 5 (16.7%) 12 (40%) 13 (43.3%)
Twice 3 (10%) 3 (10%) 0
≥3 1 (3.3%) 1 (3.3%) 0
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Living offspring
No 21 (70%) 18 (60%) 22 (73.3%)

0.077One 5 (16.7%) 12 (40%) 8 (26.7%)
Two 4 (13.3%) 0 0

Other complaints

No 10 (33.3%) 7 (23.3%) 11 (36.7%)

0.406Pelvic tenderness 16 (53.4%) 14 (46.7%) 15 (50%)
Abdominal 
tenderness 4 (13.3%) 9 (30%) 4 (13.3%)

Duration of pain (years) 6.7±2 5.7±1.7 5.6±2.4 0.073
Cyst diameter (mm) 52.4±8.3 50. 7±9.5 52.6±8.8 0.662

Operative time for patients of group C was significantly (P<0.001) shorter than that for pa-
tients of groups A and B with non-significantly (P=0.254) longer operative time for patients 
of group A. PO durations till 1st ambulation and oral intake and hospital stay were insignifi-
cantly longer for group A (Table 2) 
Table 2: Operative and immediate PO data of patients of the studied groups

Group A Group B Group C P1 P2 P3
Operative time (min) 52±7.5 49±6.6 39.5±8 0.106 <0.001 <0.001
Duration 
till 1st  
(min)

Ambulation 30.5±8.8 28±6.6 - 0.254 - -

Oral intake 62.5±13.8 56.5±12.3 - 0.079 - -

Duration of hospital 
stay (h) 5±0.9 5.3±1.4 - 0.327 - -
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Mean values of total pain scores of the studied patients decreased progressively during fol-
low-up with significant differences in comparison to preoperative scores but with non-signif-
icant differences between the three groups. Patients' frequency according to the type of pain 
showed a progressive decrease at 3-m and 6-m PO and showed non-significant differences 
between the three groups. The frequency of patients who had dysmenorrhea was decreased 
at 3-m PO significantly in group A (P=0.038), but insignificantly in other groups, but at 6-m 
PO the decrease was significant in all groups in comparison to the preoperative frequencies. 
However, the differences between the reported frequencies of patients who had dysmenorrhea 
at 3-m and 6-m PO showed non-significant differences in groups B and C, but were significant 
in group A (P=0.044). The applied procedures significantly decreased the reported frequen-
cies of patients who had dyspareunia at 3-m and 6-m PO in comparison to preoperative fre-
quencies with insignificant differences between the frequencies reported at 3-m and 6-m PO.  
On the contrary, NMPP at 3-m and 6-m decreased non-significantly in all patients compared 
to the preoperative frequencies. The frequencies of patients receiving analgesia significantly 
decreased in all patients at 3-m and 6-m PO in comparison to the preoperative frequencies but 
with non-significantly lower frequency at 3-m PO compared to 6-m PO (Table 3).
Table 3: The PO pain data of patients of the studied groups

Group A Group B Group C P

Pain score

Preoperative 6±1.5 6±1.8 6.2±1.9 0.814
1-m PO 4.6±1.6 4.4±1.8 4.6±1.7 0.716
P1 0.002 0.001 0.0003
3-m PO 3.4±2.1 3.1±2 3.2±1.5 0.768
P1 <0.001 <0.001 <0.001
6-m PO 1.4±1.4 1.7±1.3 1.8±1.5 0.457
P1 <0.001 <0.001 <0.001

Dysmenorrhea

Preoperative 20 (66.7%) 17 (56.7%) 22 (73.3%) 0.393
3-m PO 12 (40%) 10 (33.3%) 17 (56.7%) 0.171
P1 value 0.038 0.069 0.175
6-m PO 5 (16.7%) 7 (23.3%) 11 (36.7%) 0.195
P1 value 0.0001 0.0084 0.0043
P2 value 0.045 0.391 0.121

Dyspareunia

Preoperative 22 (73.3%) 20 (66.7%) 23 (76.7%) 0.679
3-m PO 13 (43.3%) 12 (40%) 15 (50%) 0.729
P1 value 0.018 0.038 0.032
6-m PO 6 (20%) 9 (30%) 10 (33.3%) 0.487
P1 value <0.001 0.0045 0.0007
P2 value 0.052 0.417 0.190

NMPP

Preoperative 5 (16.7%) 8 (26.7%) 4 (13.3%) 0.389
3-m PO 3 (10%) 5 (16.7%) 2 (6.7%) 0.455
P1 value 0.448 0.347 0.389
6-m PO 1 (3.3%) 2 (6.7%) 1 (3.3%) 0.227
P1 value 0.085 0.095 0.161
P2 value 0.301 0.447 0.554
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Analgesia

Preoperative

Oral NSAID 15 (50%) 14 (46.7%) 13 (43.3%)

0.442Injectable 
NSAID 13 (43.3%) 16 (53.3%) 12 (40%)

Others 2 (6.7%) 0 5 (16.7%)

3-m PO

No 6 (20%) 5 (16.7%) 7 (23.3%)

0.429
Oral NSAID 19 (63.3%) 15 (50%) 12 (40%)

Injectable 
NSAID 5 (16.7%) 10 (33.3%) 10 (33.3%)

Others 0 0 1 (3.4%)
P1 0.0073 0.04 0.02

6-m PO

No 13 (43.3%) 7 (23.3%) 9 (30%)

0.088Oral NSAID 15 (50%) 16 (53.4%) 11 (36.7%)
Injectable 
NSAID 2 (6.7%) 7 (23.3%) 10 (33.3%)

P1 <0.001 0.005 0.0025
P2 0.114 0.639 0.731

The preoperative serum AMH levels and US-detected AFC showed non-significant differenc-
es between patients of the three groups. Unfortunately, all of the applied procedures induced 
a decrease of serum AMH levels estimated at 3-m PO with non-significant differences in the 
percentage concerning preoperative levels between the three groups. The extent of decrease in 
serum AMH was the least in group C and the estimated levels were higher than the levels esti-
mated in samples of patients of group A (P=0.064) and B (P=0.006). Interestingly, serum AMH 
levels estimated at 6-m PO were increased in samples of patients of group C, while showed a 
progressive decrease in samples of patients group B and did not change in group A. Estimated 
serum levels of AMH were significantly lower in samples of group B in comparison to that of 
patients of groups A (P=0.0008) and C (P<0.001), while were significantly higher in samples of 
group C (P=0.0003) than in group A. Further, the percentages of decrease of serum AMH esti-
mated at 6-m PO concerning preoperative levels were significantly lower in samples of group 
C than in samples of group A (P=0.028) and B (P=0.0042) as shown in Table 4 and Figure 2.
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Regarding the AFC, it was decreased in all patients concerning the preoperative count, how-
ever, at 3-m PO, the decrease was maximal in group B and the detected count was significant-
ly (P<0.001) lower and the percentage of decrease was significantly (P<0.001) higher than 
that of other groups with significantly (P=0.0006) lower percentage of decrease in group C 
than group A. At 6-m PO, the detected AFC increased in all patients, despite being still lower 
than the preoperative count. The detected AFC in patients of group B was significantly lower 
compared to patients of groups A (P=0.0094) and C (P=0.0024) with a non-significant differ-
ence between groups A and B. Concerning preoperative AFC, the percentage of decrease was 
significantly (P<0.001) higher in patients of group B than in other groups with significantly 
(P=0.0256) lower percentage of decrease in patients of group C than patients of group A (Ta-
ble 4, Fig. 3).
Table 4: The PO serum AMH levels and AFC data of patients of the studied groups
Variants Time Group A Group B Group C P1 P2 P3

Serum 
AMH

Preoperative 4.36±0.8 4.45±1.33 4.5±1.4 0.757 0.642 0.887

3-m
Level 2.87±0.2 2.79±±0.27 2.98±0.24 0.205 0.064 0.006
% of change 32.4±10.2 33.3±15.6 28.7±18.2 0.788 0.335 0.295

6-m
Level 2.87±0.32 2.58±0.29 3.18±0.3 0.0008 0.0003 <0.001
% of change 32.9±10.4 37.7±16.9 24.7±16.9 0.190 0.028 0.0042

AFC

Preoperative 9.9±1.5 10.1±1.3 9.5±1.5 0.582 0.302 0.100

3-m
Count 8.5±1.4 6±0.9 8.7±1.5 <0.001 0.589 <0.001
% of change 14.1±6.6 40.2±8.5 8.5±5.4 <0.001 <0.001 0.0006

6-m
Count 8.8±1.5 7.9±1 9±1.6 0.0094 0.616 0.0024
% of change 10.8±10.1 21.4±8 5.2±8.9 <0.001 <0.001 0.0256
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During the follow-up period, 19 cases (21.1%) developed recurrent cysts; 9 in group C and 
8 in group B with a non-significant (P=0.775) difference between both groups. Only two 
women in group A had recurrent cysts with a significantly lower incidence of recurrence in 
comparison to that reported in group B (P=0.037) and C (P=0.019) as shown in Figure 4.

Discussion

Management of OMAs showed discrepant outcomes, despite the improved constitutional 
manifestations, management using any of the applied procedures negatively impacted the 
ovarian reserve as appraised by serum AMH and AFC. This outcome coincided with Mansouri 
et al. (15) who prospectively reported reduced AMH levels after laparoscopic cystectomy of 
OMA and found its levels negatively related to the number of cauterizations and type and 
location of the cyst. Further, Zhang et al. (16) in a meta-analysis of the effect of cystectomy 
versus ablation on OR of women undergoing treatment of OMAs found both procedures have 
significant detrimental impacts on OR as judged by PO serum AMH but are dependent on 
AFC, the ablation causes relatively less damage. Also, Crestani et al., (17) reported a significant 
decrease in serum AMH after laparoscopic sclerotherapy for OMA during surgery for deep 
infiltrative endometriosis. Considering pregnancy rate after surgical treatment of OMAs as 
a judge for OR, Puscasiu et al. (18) reported pregnancy rate after cystectomy, ablation, and 
drainage of 27%, 32%, and 16% at 12 months, but the probability of conception after simple 
drainage was increased with the use of assisted reproductive technology. The obtained results 
and literature spotlight the deleterious effects of ovarian manipulations for the management 
of any lesion on the OR of the affected women. In support of this assumption, Liang et al. 
(19) detected significantly lower serum AMH levels at 3-m and 12-m after excision of ovarian 
mature cystic teratoma and dead-space closure using either conventional or barbed sutures.
The reported impact on OR was procedure-dependent where TV-AEST resulted in the least 
effects on AMH levels and AFC, and laparoscopic cystectomy non-significantly decreased the 
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AFC in comparison to TV-AEST at 3-m and 
6-m PO, while the outcomes of Lap E&C 
were worse than the other two procedure for 
having the highest deleterious effects on the 
levels of serum AMH and AFC. In support 
of the procedure-dependency of deteriorated 
OR after OMA management, Fakehi et al. 
(20) detected an AMH decline rate of 30% 
after laparoscopic cystectomy and found 
the decline was insignificantly related to the 
demographic characteristics, preoperative 
AMH, and the amount of CA125
Regarding PO recurrence of OMA as a 
target for intervention, the total 6-m RR was 
21.1% and differentially was 6.7%, 26.7% 
and 30% after cystectomy, evacuation and 
sclerotherapy, respectively. The reported 
low recurrence rate after cystectomy could 
be attributed to the meticulous dissection 
while applying the stripping technique. Such 
attribution goes in hand with Becker et al. (5) 

who documented that the stripping technique 
for OMA surgical excision provided lower 
pain and cyst recurrence rates. In a trial 
to reduce the RR after OMA cystectomy, 
Shaltout et al. (21) compared cystectomy 
versus drainage with and without surgical 
application to the ovarian or cystic remnants 
and found surgical effectively reduced the 
RR after either drainage or cystectomy 
with a non-significant difference. However, 
during the current procedures, surgical was 
applied after Lap E&C and did not reduce 
the RR in comparison to TV-AEST. Further, 
the constituents of surgical, which act as 
hemostatic bio-absorbable material (22) could 
not explain its effect on recurrence, and 
the authors who reported such effect did 
not explain the mechanism through which 
surgical reduced the RR, especially with 
drainage.
The obtained results point to the fact 
that OMA recurrence seemed to be an 
unavoidable complication for the reported 
high recurrence rate, irrespective of the 
procedure, within 6-m and might allow us to 
consider OMA recurrence as both disease-

related and procedure-related. In support of 
this assumption, Del Forno et al. (23) used 
estroprogestins or progestins continuous 
therapy starting immediately after cystectomy 
in a trial to prevent a recurrence, but reported 
an RR of 36% during a median follow-up 
duration of 3.7 years with dysmenorrhea was 
the first symptom to reappear and affected 
43.2% of the studied population.
In a trial to investigate the pathogenesis of 
OMA recurrence, Xu et al. (24) experimentally 
and using an animal model, attributed the 
recurrence of OMA especially after drainage, 
irrespective of cauterization or sclerotherapy 
to the presence of living endometrial cells 
with high adhesion ability in OMA fluid that 
could leak after drainage or aspiration or 
rupture of the cyst.
Regarding the effects on the constitutional 
manifestations, the three techniques 
significantly reduced PO pain scores 
concerning preoperative scores with a 
significant reduction of the frequencies of 
patients according to the type of pain and 
type of analgesia consumed. The improved 
pain scores could be attributed to the removal 
of cystic fluid with its constituents of 
inflammatory and nociceptive cytokines and 
free radicals that proved to be concomitant to 
endometriosis disease (8, 7, 25, 26, 27).
The current study found complete cystic 
excision significantly improved the 
constitutional symptoms than other procedures 
that depended on the evacuation of the cyst. 
However, TV-AEST was advantageous for 
being an outpatient procedure, needing no 
general anesthesia or hospital admission 
and thus minimizes the cost, while both 
laparoscopic procedures share in being more 
invasive and consuming longer theater time 
and PO hospital stay and costs. These data 
supported previous work, wherein Huang et 
al. (28) documented the effectiveness of TV-
AEST of OMA in preserving RR and Miquel 
et al. (29) found OMAs ethanol sclerotherapy 
is a rapid outpatient procedure that requires 
little equipment and low cost. 
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Conclusion

Each procedure had its cons and pros and this 
indicated the necessity for proper evaluation 
of patients' concerns. Thus, if pain is the 
main concern, transvaginal aspiration and 
sclerotherapy is the appropriate, if the risk 
of recurrence is the concern, laparoscopic 
cystectomy was advocated, while for 
infertility management, no procedure was 
advantageous.

Limitations

The small sample size, short duration of 
follow-up, and the missing evaluation of 
post-procedural pregnancy rates are the study 
limitation

Recommendations

Wider-scale studies with long-duration of 
follow-ups are required to provide more 
precise guidelines for surgical decision-
making. Also, evaluation of the pregnancy 
rate after each procedure using assisted 
reproductive technology or not is mandatory.
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