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Background & Objective: Estradiol and misoprostol have been used for the 
enhancement of transformation zone (TZ) visibility in vaginal colposcopy. However, 
no consensus has been reached on the superiority of one medication over the other. 
This study aimed to compare the efficacy of estradiol and misoprostol for the 
enhancement of TZ visibility in vaginal colposcopy of premenopausal and 
postmenopausal women. 

Materials & Methods: In this clinical trial, 78 patients with unsatisfactory colposcopy were 
randomly divided into three groups. Group 1 (n=25) received 25 µg of vaginal estradiol for 
14 days prior to colposcopy. Group 2 (n=27) received 400 µg of misoprostol 12 h prior to 
colposcopy. Group 3 (n=26) served as the control group and did not receive any medication. 
Visibility of the TZ, age, body mass index (BMI), history of vaginal delivery, history of 
sexually transmitted diseases, history of human papillomavirus (HPV), the reason for 
colposcopy, and drug-related side effects were compared among the three groups and also 
between premenopausal and postmenopausal women. Data were analyzed using analysis of 
variance (ANOVA), Kruskal-Wallis, Chi-square, and Fisher’s exact tests. 

Results: The percentage of TZ visibility was 72%, 55.6%, and 26.9% in the estradiol, 
misoprostol, and control groups, respectively (P=0.005). These values were 70%, 33.3%, 
and 0%, respectively, in postmenopausal women (P=0.043) and 60%, 72.7%, and 33.3%, 
respectively, in premenopausal women (P=0.152). Regarding drug-related side effects, 
there was no statistically significant difference between the three groups (P=0.374).  
Conclusion: Estradiol was significantly superior to misoprostol for the enhancement 
of TZ visibility, particularly in postmenopausal women, with no difference regarding 
side effects. 
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Introduction
Cervical cancer is the third most common cancer and 

the fourth most common cause of cancer-related 
mortality in women worldwide, with about 15 million 
new cases and 9 million deaths annually (1-3). Cervical 
cancer is often asymptomatic in the early stages. Thus, 
cervical cancer screening is important for early 
detection of premalignant lesions (4-6).  

Colposcopy plays a fundamental role in the detection 
and management of cervical neoplasms and is an 
important diagnostic tool for the evaluation of patients 
with abnormal Pap smears (7, 8). The transformation 

zone (TZ) is not clearly visible in approximately 10% 
to 20% of patients during colposcopy, which is referred 
to as unsatisfactory colposcopy (9, 10). Such patients 
often require more invasive procedures, such as 
electrosurgery or conization, which may lead to 
bleeding, infection, cervical insufficiency, and 
premature delivery (11). Several methods are 
employed to minimize the number of unsatisfactory 
colposcopies, such as endocervical speculum, 
hygroscopic cervical dilators, and oral or vaginal 
administration of estrogen or misoprostol (12-14). 

http://jogcr.com/
http://jogcr.com/
http://jogcr.com/
http://dx.doi.org/10.30699/jogcr.7.2.77
mailto:shirali.gyn@gmail.com
http://orcid.org/0000-0003-3952-5034
http://orcid.org/0000-0001-9882-3360
http://orcid.org/0000-0002-9128-7224
http://orcid.org/0000-0001-7850-0599
https://crossmark.crossref.org/dialog/?doi=10.30699/jogcr.7.2.77


Mitra Modares et al. 78 

      Volume 7, March-April 2022       Journal of Obstetrics, Gynecology and Cancer Research 

Misoprostol is a prostaglandin E1 analog, which was 
first used for the treatment of gastric ulcers. At present, 
it is extensively used in obstetrics and gynecology due 
to its optimal efficacy for cervical softening (15, 16). 
Its advantages include thermal stability, low cost, and 
easy administration. It is available in different forms 
and doses (200, 400, 800, and 1000 µg), which can be 
administered orally, vaginally, or rectally. It is also 
commonly used for cervical softening prior to 
hysteroscopy (17-20). 

Two meta-analyses demonstrated that misoprostol, 
compared to placebo, decreased the complications of 
hysteroscopy and the need for cervical dilation. They 
also showed that vaginal administration of 200-400 µg 
of misoprostol was a simple, effective method for 
cervical softening in all postmenopausal and 
premenopausal women (21, 22). Although the favorable 
efficacy of misoprostol for reducing the need for cervical 
dilation has been confirmed in premenopausal women, 
its efficacy for postmenopausal women is still unclear, 
and further studies on postmenopausal and non-
menopausal women are required to better understand 
this topic.  

The excellent outcomes of misoprostol in premen-
opausal women have suggested the interaction of sex 
hormones with misoprostol. Treatment with estradiol 
prior to misoprostol may yield a synergistic effect. 
Considering the gap of information on this topic, this 
study aimed to compare the efficacy of estradiol and 
misoprostol for the enhancement of TZ visibility in 
vaginal colposcopy of premenopausal and postmen-
opausal women. 

 

Materials and Methods 
This randomized clinical trial was conducted on  78  

patients with unsatisfactory colposcopy presenting to 
Moheb-Yas and Imam Khomeini Hospitals in Tehran. 
The study protocol was approved by the Ethics 
Committee of Tehran University of Medical Sciences 
(IR.TUMS.IKHC.REC.1396.4542). All patients were 
briefed about the study and signed written informed 
consent forms before enrollment.  

Patients who were candidates for colposcopy were 
included in this study, and patients with allergy to the 
medications or with conditions contraindicating their 
administration were excluded. The patients were 
randomly divided into three groups using a block 
randomization software package.  

Group 1 (n=25) received 25 µg of vaginal estradiol 
(Abureyhan Pharmaceuticals, Tehran, Iran) for 14 days 
prior to colposcopy. Group 2 (n=27) received 400 µg of 
misoprostol (Samisaz, Tehran, Iran) 12 h prior to 
colposcopy. Group 3 (n=26) served as the control group 
and did not receive any medication. 

Visibility of the TZ, age, body mass index (BMI), 
history of vaginal delivery, history of sexually 

transmitted diseases, history of human papillomavirus 
(HPV), the reason for colposcopy, and drug-related side 
effects were compared among the three groups and also 
between premenopausal and postmenopausal women. 

Quantitative variables were reported as means and 
SDs, while qualitative variables were reported as 
percentages. The normal distribution of data was 
evaluated using the Kolmogorov-Smirnov test. 
Quantitative variables with normal distribution were 
compared using analysis of variance (ANOVA), while 
those with non-normal distribution were compared 
using the Kruskal-Wallis test. Qualitative variables 
were compared using the chi-square test or Fisher’s 
exact test. All statistical analyses were carried out using 
SPSS 22 (SPSS Inc., Chicago, Ill., USA) and SAS 9.1 
at 0.05 level of significance. 

 

Results 
Table 1 presents the demographic and general 

information of patients. There was no statistically 
significant difference between the three groups 
regarding age (menopausal, premenopausal, or 
postmenopausal; P=0.333), BMI (P=0.988), 
prevalence of HPV+ cases (P=0.354), frequency of 
multi-partner cases (P=0.085), drug-related side effects 
(P=0.374), or the reasons for colposcopy (HPV+, 
bleeding during intercourse, abnormal cervix, 
abnormal Pap smear, and so on; P=0.708). 

There was a statistically significant difference 
between the three groups regarding the mean number 
of gravidity (P=0.042). The post hoc test showed that 
only the difference between the placebo and estradiol 
groups was significant, and the mean number of 
gravidity in the estradiol group was significantly higher 
than that in the placebo group (P=0.044). Also, there 
was a statistically significant difference between the 
three groups regarding the type of delivery (P=0.029).  

Table 2 shows the percentage of TZ visibility in the 
three groups. As shown, there was a statistically 
significant difference between the three groups in this 
respect (P=0.005), and the estradiol group showed 
maximum TZ visibility. Thus, binary logistic 
regression was performed, which revealed that the odds 
of TZ visibility in the estradiol group were significantly 
higher than those in the placebo group by 6.9 times 
(OR=6.98; 95% CI, 2.04-23.88; P=0.002). The odds of 
TZ visibility in the misoprostol group were also 
significantly higher than those in the placebo group by 
3.3 times (OR=3.39; 95% CI, 1.07-10.74; P=0.038).  

The separate assessment of postmenopausal and 
premenopausal women revealed a significant 
difference in the percentage of TZ visibility between 
the three groups in postmenopausal women (P=0.042), 
and the highest percentage of visibility was observed in 
the estradiol group. However, this difference was not 
significant between the three groups in premenopausal 
women (P=0.152).  
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Table 1. Demographic and general information of patients in the three groups  

Characteristic Estradiol (n=25) Misoprostol (n=27) Control (n=26) P-value 

Age group    

0.333 
Menopausal 10(40.0%) 9.(33.3%) 4(15.4%) 

Premenopausal 10(40.0%) 11(40%) 12(46.2%) 

Other 5(20.0%) 7(25.9%) 10(38.5%) 

BMI    

0.988 
< 25 12(48.0%) 13(48.1%) 14(53.8%) 

25-30 8(32.0%) 9(33.3%) 7(26.9%) 

>30 5(20.0%) 5(18.5%) 5(19.2%) 

Number of gravidity 2.88±1.42 2.15±1.85 1.69±1.66 0.042 

Type of delivery    0.008 

Normal vaginal 17(68.0%) 12(44.4%) 9(34.6%)  

Cesarean section 3(12.0%) 5(18.5%) 3(11.5%)  

Prevalence of HPV + 4(16.0%) 9.(33.3%) 7(26.9%) 0.354 

Multi-partner cases 0(0.0%) 5(18.5%) 4(15.4%) 0.069 

Reason for colposcopy    

0.748 

HPV (+) 5(20.0%) 8(29.6%) 8(30.8%) 

Bleeding during intercourse 6(24.0%) 2(7.4%) 3(11.5%) 

Abnormal cervix 4(16.0%) 5(18.5%) 4(15.4%) 

Abnormal Pap smear 9(36.0%) 9.(33.3%) 7(26.9%) 

Other 1(4.0%) 3(11.1%) 4(15.4%) 

 
Table 2. Percentage of visibility of the transformation zone in the three groups in premenopausal and postmenopausal 
women 

Characteristic Estradiol (n=25) Misoprostol (n=27) Control (n=26) P-value 
Percentage of visibility 18(72.0%) 15(55.6%) 7(26.9%) 0.005 
Postmenopausal patients 7(70.0%) (33.3%)3 0(0.0%) 0.043 
Premenopausal patients 6(60%) 8(72.7%) 4(33.3%) 0.152 
Drug-related side effects 1(4.0%) 2(7.4%) 0(0.0%) 0.649 
 

Discussion 
The concept of transformation of glandular epithelium 

to squamous epithelium, also known as squamous 
metaplasia, is the basis for a correct understanding of the 
pathogenesis of squamous cell carcinoma of the cervix. 
The distribution of cervical cancer precursors has a 
direct correlation with the extent of the transformed 
metaplastic epithelium, which is referred to as TZ. Thus, 
precise assessment of this region is critical for early 
detection of cervical cancer; accordingly, colposcopy is 
indicated for this purpose. Nonetheless, complete 
detailed observation of TZ is problematic in some cases 
and requires the administration of some medications to 
enhance TZ visibility. Estradiol and misoprostol have 
been used for the enhancement of TZ visibility in vaginal 

colposcopy. However, no consensus has been reached 
on the superiority of one medication over the other. 
Thus, this study compared the efficacy of estradiol and 
misoprostol for the enhancement of TZ visibility in 
vaginal colposcopy of premenopausal and postmeno-
pausal women.  

The results showed that estradiol was significantly 
superior to misoprostol for the enhancement of TZ 
visibility, particularly in postmenopausal women, and 
the two medications had no significant difference 
regarding drug-related side effects; however, the 
frequency of drug-related side effects was slightly––but 
not significantly––higher in the misoprostol group.  
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Beniwal et al. (12) reported that vaginal application of 
25-µg estradiol improved TZ visibility by 70%, which 
was close to our obtained value. Aggarwal et al. (23) 
reported that TZ visibility was significantly higher in the 
misoprostol group than in the placebo group. Although 
this result was expected, the visibility enhancement was 
78.9% in their study, which was higher than our obtained 
value (55%). This difference may be attributed to the 
differences in sample size.  

In contrast to our findings, Pergialiotis et al. (24) 
reported that treatment with misoprostol enhanced the 
TZ visibility during colposcopy by 10.2 times (24). 
Further, Makkar et al. (25) reported successful 
colposcopy rates of 70.8% and 82.6% in misoprostol and 
estradiol groups, respectively. Their findings supported 
the superiority of estradiol for this purpose, which was 
in line with our findings. However, this difference did 
not reach statistical significance in their study. The rate 
of drug-related side effects in their study was 41.6% in 
the misoprostol group and 13% in the estradiol group; 
this difference was statistically significant. In our study, 
no significant difference was found in the frequency of 
drug-related side effects between the three groups. 
Thanapprapasr et al. (22) reported that the success rate 
of colposcopy following the administration of 
misoprostol was 20%, which was much lower than the 
value reported in our study. Discrepancies in the results 
of studies can be due to variations in study design, 
sample size, treatment protocols with regard to drug 
dosages and duration of administration, and the brand of 
medication (22). 

This study had some limitations, which should be 
taken into account when interpreting the results, such as 
small sample size and significant differences between 
the three groups in some factors such as the number of 

gravity and multi-partner cases, which can have 
confounding effects on the results.   

 

Conclusion 
Estradiol was significantly superior to misoprostol 

for the enhancement of TZ visibility, particularly in 
postmenopausal women. Further, no significant 
difference was found between the two medications 
regarding the frequency of drug-related side effects. 
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