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Abstract
Objective  One of the main difficulties of vaginoscopy is continuous leakage of distension medium from the introitus hinder-
ing proper visualization. This study evaluates the effectiveness and success of performing diagnostic or operative vagino-
scopic surgery via a tight self-retaining external vulvar sheet (Darwish sheet) expressed as tight vaginoscopy (TV) compared 
with conventional vaginoscopy (CV).
Patients and Methods  Females referred for vaginoscopy were initially examined by diagnostic CV followed by TV, and 
whenever indicated, operative TV via Darwish sheet was performed.
Results  Diagnostic TV was more feasible with excellent visualization if compared with CV. The mean infused distension 
fluid volume was 325 ml versus 485 ml, and the mean leaked fluid volume was 37 ml versus 94 ml in diagnostic TV versus 
CV, respectively. Operative TV via Darwish sheet was done in 21 cases (56.7%) that required surgery with 100% success 
rate without any reported complications.
Conclusions  Accomplishing vulvar tightness using a cheap self-retaining external vulvar sheet (Darwish sheet) during 
vaginoscopy (TV) is associated with a clearer visualization of vagina or cervix, a lesser amount of irrigating fluid and lesser 
leakage as compared with CV.
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Abbreviations
CV	� Conventional vaginoscopy
FB	� Foreign body
TV	� Tight vaginoscopy

Introduction

Endoscopic examination of the vagina (vaginoscopy) is 
highly indicated in symptomatizing girls, virgins, nullipa-
rous women with very tight vagina, married women with 
vaginismus, old postmenopausal patients or postoperative 

or post-irradiation due to inability to insert a bivalve vaginal 
speculum in these cases. In addition to the confirmation of 
diagnosis of suspected vaginal masses or polyps, it can be 
used to diagnose laceration of the vaginal wall in girls due 
to foreign body (FB), traumatic injuries, or sexual abuse 
[1–3]. Despite its importance, vaginoscopy is not a famous 
procedure due to many factors, one of them is poor visu-
alization due to distension medium leakage. To the best of 
our knowledge, there is no study addressing a solution to 
improve the visualization and success of vaginoscopic sur-
gery. This study aims to assess the effectiveness and success 
of performing diagnostic or operative vaginoscopic surgery 
via a tight self-retaining external vulvar sheet (Darwish 
sheet) expressed as tight vaginoscopy (TV) compared with 
conventional vaginoscopy (CV).

Patients and Methods

A prospective cohort study was performed at the Endoscopy 
Unit of the Woman’s Health University Hospital, Assiut, 
Egypt, between July 2014 and January 2020. Participants 
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were symptomatic patients with suspected narrow vagina 
and consented to participate in this study. They were chil-
dren, adolescents or nulliparous adult females scheduled for 
vaginoscopy to confirm the diagnosis and whenever indi-
cated to remove a vaginal or cervical lesion or FB. Multipa-
rous patients or nulliparous patients with normal, patulous 
or lax vaginas were excluded. All cases underwent a high-
resolution 2D transabdominal ultrasonography with full-
bladder technique to assess the vaginal integrity, length and 
width. Children with suspected FB were subjected to plain 
X-ray. Patients with definite or suspected vaginal or cervical 
lesions were included in this study. All cases were prepared 
for a vaginoscopic surgery at the regular endoscopy unit in 
the immediate postmenstrual period (if postmenarchal), but 
young girls were operated on at any time.

Every patient was subjected to a sequential diagnostic 
conventional vaginoscopy (CV) followed by tight vaginos-
copy (TV), and whenever required operative TV. Vulvar 
tightness was made using a sterile self-retaining external 
vulvar sheet (Darwish sheet) (Fig. 1). Under general anaes-
thesia, all the cases were placed in the dorsal lithotomy posi-
tion. For adult cases, conventional hysteroscope was used 
as a vaginoscope. A 4-mm zero-degree telescope loaded 
inside a 5-mm outer sheath and connected to a light cable, 
with a pneumatic infusion pump for 0.9% saline irrigation, 
was inserted inside the vaginal introitus. The vaginoscope 
was gradually advanced inside the vagina with reporting on 
the vaginal walls till the ectocervix. Proper examination of 
the cervix included the endocervical canal and the internal 
os. On the other hand, for children, office hysteroscope (a 

2.6-mm telescope and a 3.2-mm outer sheath) was used. 
After performing CV, the same patient was re-examined 
using TV. The vaginoscope penetrates a sterile self-retaining 
tight external silicone vulvar sheet (Darwish sheet) meas-
uring 20 × 15 cm, which is tied around the patient’s waist 
(Fig. 1) with a central linear incision of 10 mm aiming to 
minimize the reflux of the irrigating fluid from the vagina. 
For operative TV, a 27-Fr rotatory resectoscope was loaded 
inside the sterile self-retaining tight external silicone vul-
var sheet (Darwish sheet) (Fig. 1). Glycine 1.5% was used 
for monopolar resectoscope. FB was extracted in 3 cases 
using a flexible grasping forceps loaded in the side channel 
of operative sheath as shown in Fig. 1. A comment on the 
feasibility of surgery (clarity of visualization and access to 
the lesion), operative time and any possible complications 
was made. The amount of irrigated distension medium as 
well as escaped amount in the suction unit and that col-
lected in a sterile plastic bag embedded under the buttocks 
of the patient was collected and measured after every case 
of the diagnostic CV, diagnostic TV and operative TV. All 
endoscopic equipments were manufactured by Storz Co. 
(Tuttlingen, Germany). All excised tissues were sent for 
histopathologic assessment. Figure 2 shows diagnostic and 
operative vaginoscopy of a case of endocervical polyp after 
application of Darwish sheet. The main outcome measures 
included clarity of visualization of the vagina and the cer-
vix, estimation of infused and leaked distension medium 
before and after application of Darwish sheet and the suc-
cess rate of operative TV whenever indicated. Postopera-
tively, the patients were kept under observation for 2–4 h 

Fig. 1   Operative vaginoscopy 
via a self-retaining vulvar sheet 
(Darwish sheet) (a: grasping 
forceps, b: resectoscope)
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and discharged whenever stable. All cases were followed up 
at least once after the next menses and examined clinically 
and by ultrasonography. Data entry and analysis were done 
using SPSS (Statistical Package for Social Science) version 
19. Data were presented as frequency, percentage, mean 
and standard deviation. Chi-square test and Fisher’s exact 
tests were used to compare between qualitative variables. 
Independent samples t-test was used to compare between 
quantitative variables. P-value was considered statistically 
significant when P ≤ 0.05.

Results

This study comprised 37 consecutive patients referred for 
vaginoscopy. They were 23 prepubertal girls, 10 adolescent 
virgins and 4 married nulliparous patients. The mean age 
of prepubertal girls was 6 ± 2.1 (4–11 years), while it was 
18 ± 3.1 (16–22 years) for the rest of cases. The main com-
plaints in the prepubertal girls (23 cases) were persistent 
vaginal discharge associated with pruritus resistant to all 
forms of medical treatment (10 cases), which was sometimes 
bloody (5 cases). Diagnostic vaginoscopy revealed colpitis 
and cervicitis in 5 cases and cervical polyps in 5 cases and 
was normal in the remaining 5 cases. FB was seen in 3 cases, 
which were pen cape in one case, sewing threads in one case 
and nylon threads in another case (video). Plain X-ray and 
ultrasonography were normal in the 3 cases. The remaining 
5 cases presented with a polypoidal mass protruding from 

the vulva, which were cervical or vaginal as seen by vaginos-
copy. Operative TV succeeded to excise them completely. 
Adolescent virgins (10 cases) presented mainly with bloody 
or persistent vaginal discharge or abnormal vaginal bleed-
ing in 4 and 6 cases, respectively. Vaginoscopy diagnosed a 
cervical or vaginal polyp in 5 cases, endometrial polyp by 
hysteroscopy in 2 cases and chronic non-specific cervicitis 
in 3 cases. Married nulliparous patients (4 cases) presented 
with dyspareunia and contact bleeding in 3 cases and one 
case, respectively. Vaginoscopy diagnosed a cervical polyp 
in one case, a vaginal septum in 2 cases and a suspicious cer-
vix in the last case. Operative TV succeeded to treat the first 
2 cases. In the last case, vaginoscope was used as a cervicos-
copy with staining of the cervix with acetic acid and Lugol’s 
iodine dye, which revealed severe inflammatory picture and 

Fig. 2   a Vaginoscopic appear-
ance of cervical polyp. b 
Resectoscopic polypectomy via 
vaginoscopy

Table 1   Diagnostic vaginoscopy results

Diagnostic CV Diagnostic TV P value

Distension medium 
volume

485 ± 83 ml 325 ± 46 ml 0.000

Escaped fluid 94 ± 33 ml 37 ± 5 ml 0.000
Duration of the procedure 5.7 ± 0.9 min 3.5 ± 0.6 min 0.000
Clear visualization 21(56.7%) 34(91.8%) 0.000
Improper visualization 16 (43%) 3 (8%) 0.001
Excessive fluid leakage 13 (35%) 1 (2.7%) 0.000
Excessive cervical, uterine 

or lesion bleeding
3 (8%) 2 (5.4%) NS
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immature metaplasia, but punch biopsy was taken. As shown 
in Table 1, diagnostic CV significantly required more fluid, 
with more escaped fluid, and took more time with poor vis-
ualization due to unsatisfactory vaginal tightness and col-
lapse of the vaginal walls. Duration and fluid requirements 
for operative procedures (21 cases) are shown in Table 2 
without any complications. The histopathologic findings of 
the excised or biopsied vaginal or cervical lesions were in 
17 cases that were benign: 8 inflammatory polyps, 2 mul-
tilocular cystic polyps, 3 fibroepithelial (stromal) polyps, 3 
hyperplastic polyps and chronic non-specific cervicitis in 
one case.

Discussion

In modern practice, clinical use of vaginoscopy is limited 
due to many factors like the rarity of vaginal lesions, scare 
publications, lack of experience and orientation and poor 
visualization due to distending medium leakage via the 
introitus. In a systematic review [3], only 13 studies on vagi-
nohysteroscopy have been reported. Ten of them (77%) were 
published after 2005. Eleven papers described a single case 
report, one paper reported two case reports and one paper 
reported a case series of 28 cases [4]. Between 2004 and 
2013, only 20 girls with persistent vaginal discharge were 
examined by vaginoscopy at a university hospital [5]. Dif-
ficult vaginoscopy is usually expected, particularly in girls 
due to the natural narrowing of the vagina, their desire to 
keep intact hymen, and the restricted view [6]. Unlike hyst-
eroscopy, even on maximal fluid flow, vaginal distension is 
very difficult due to low intravaginal pressure as the vagina 
is opened to the exterior with continuous leakage of fluid. 
This study highlights an innovative simple modification to 
improve visualization and surgical success whenever per-
forming vaginoscopy in girls and nulliparous patients with 
narrow vaginas.

During vaginoscopy, minimizing fluid leakage from the 
vagina can be accomplished by manual compression of the 
labial tissue to narrow the vaginal introitus as recommended 
by ACOG [7]. Unfortunately, it leads to incomplete elimi-
nation of irrigating fluid leakage. Moreover, the surgeon is 
usually busy during vaginal surgery in a narrow space and 
usually uses both hands during vaginal resectoscopy. In this 
study, we used a sterile self-retaining well-fitted external 

vulvar sheet (Darwish sheet) omitting vulvar tightness by 
hands. Moreover, there is no need for a nurse or assistant 
compression of the labia using this technique. This modifi-
cation allows proper fitting with free hands of the surgeon. 
Limitations of this study include small sample size, which 
is attributed to the rarity of cases. The same cause stands 
behind using the same case to compare CV and TV sequen-
tially without a comparison group. Heterogeneity of cases 
is another limiting issue of this study. Any research on a 
novel procedure for rare indications with limited clinical 
experience would be defective. Although it is a case series 
with some methodological limitations, it can be helpful in 
generating a hypothesis that can be tested in further ana-
lytic studies [8]. All these limitations would be overcome 
whenever a large sample-sized multi-centric study would be 
initiated in future. It is concluded that accomplishing vulvar 
tightness using a self-retaining tight external vulvar sheet 
(Darwish sheet) during vaginoscopy (TV) is associated with 
a better vaginal seal to minimize escape of irrigation fluid, 
clearer visualization of vaginal or cervical lesions, and lesser 
requirement of the amount of irrigating fluid as compared to 
CV. Its routine use as a cheap basic step during diagnostic 
and therapeutic vaginoscopy is recommended.
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Table 2   Surgical outcomes of 
operative tight vaginoscopy (21 
cases)

Technique Number of cases Mean fluid volume Duration of procedure

Metroplasty (incision) of a 
vaginal septum

2 752 ± 113 mL 15.7 ± 3.4 min

Polypectomy 16 821 ± 142 mL 16.5 ± 4.2 min
Extraction of a FB 3 556 ± 83 mL 9.8 ± 2.7 min
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