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Objectives: To compare the feasibility and efficacy of the mini-resectoscope with the
conventional resectoscope in terms of the operative, menstrual, and reproductive outcome
in hysteroscopic adhesiolysis in infertile women. Methods: We conducted a parallel
prospective randomized study at All India Institute of Medical Sciences, New Delhi.
A total of 60 patients underwent hysteroscopic adhesiolysis using either conventional
resectoscope (n = 30) or mini-resectoscope (n = 30). The primary outcome measures were
pregnancy-related indicators. Secondary outcome measures were the operative parameters
(cervical dilatation time, operation time, postoperative pain scores, fluid deficit, and
preoperative and postoperative sodium levels), second-look hysteroscopy findings, and
improvement in the menstrual pattern after surgery. Results: Cervical dilatation time and
pain score 30 minutes after the procedure were significantly lower in the mini-resectoscope
group. Out of the total 21 cases with hypomenorrhea, 12 cases (57.1%) started having
normal menstrual flow postsurgery. All amenorrheic patients resumed menstruation after
surgery. However, nine cases continued to have hypomenorrhea. Over long-term followup, 16 patients out of 60 had conceived (seven in the conventional resectoscope group
and nine in the mini-resectoscope group). There were three ongoing pregnancies, three
abortions, one ectopic pregnancy, and nine term pregnancies. The difference between the
two groups was not statistically significant. Conclusions: The use of mini-resectoscope
for hysteroscopic adhesiolysis is associated with reduced operative morbidity. Use of the
mini-resectoscope is an effective and safe alternative to the conventional system.
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A

sherman syndrome strictly comprises
a combination of pain, menstrual
disturbance, and subfertility in any
combination.1 It involves adhesions
in the endometrium leading to varying degrees of
uterine cavity obliteration as a result of trauma,
especially to pregnant uterus (after curettage in
puerperium or after missed abortion) or secondary
to genital tuberculosis.2
Hysteroscopic lysis of adhesions is the gold
standard for treatment of intrauterine adhesions.3
Normal menses resume in most cases after surgery.
However, surgical procedures are associated with
a considerable risk of perforation, and repeated
surgical procedures might be required especially in
cases with severe adhesions.1–5 Cervical dilatation
in Asherman syndrome can be especially difficult at
times due to the presence of fibrosis at the internal or
external os. The novel mini-resectoscope has an outer
diameter of only 5 mm, requiring minimal cervical
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dilatation, compared with 10 mm dilatation required
for the conventional resectoscope, thus reducing the
chances of cervical trauma and uterine perforation,
as well as improving postoperative pain control.6,7
Large case series published so far for assessing the
effectiveness of mini-resectoscope in treating various
intrauterine pathologies, such as hysteroscopic
polypectomy, have shown excellent success rates.8–10
Since there is a paucity of data available evaluating
the usefulness of the mini-resectoscope in the
treatment of intrauterine adhesions, we conducted
this randomized study comparing hysteroscopic
adhesiolysis by conventional resectoscope versus the
mini-resectoscope.11,12

M ET H O D S

This pilot study was conducted at All India Institute
of Medical Sciences from May 2014 to September
2016 following approval by the institute’s ethics
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Assessed for eligibility (n = 158)
Excluded (n = 94)
• Not meeting inclusion criteria (n = 94)
(adhesions other than minimal or moderate
on hysteroscopy, or other causes of infertility
or menstrual abnormality present)
• Declined to participate (n = 0)

ENROLLMENT

Randomized (n = 64)

Allocated to intervention
(conventional resetoscope group) (n = 32)
• Received allocated intervention (n = 30)
• Excluded from study (did not return to
receive treatment) (n = 2)

ALLOCATION

Allocated to intervention
(mini-resectoscope group) (n = 32)
• Received allocated intervention (n = 30)
• Excluded from study (did not return to receive
treatment) (n = 2)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

FOLLOW-UP

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Analyzed (n = 30)
• Excluded from analysis (n = 0)

ANALYSIS

Analyzed (n = 30)
• Excluded from analysis (n = 0)

Figure 1: Flow diagram depicting the outcome of women recruited into the study.
committee. One-hundred and fifty-eight infertile
women with suspected intrauterine adhesions
(hypomenorrhea/amenorrhea or imaging showing
intrauterine synechiae [hysterosalpingogram/
ultrasound/prior hysteroscopy]) underwent
diagnostic hysteroscopy to confirm the diagnosis
and grade the adhesions. Infertility was defined as
the inability to conceive after one year of regular
unprotected sexual intercourse.13 Amenorrhea was
defined as the absence of menstruation for three
normal menstrual cycles.14 Hypomenorrhea was
defined as light menstrual flow or menses for less
than two days.15 A detailed clinical history was
taken to find out the cause of intrauterine adhesions.
Endometrial biopsy was done in all cases to rule out
endometrial tuberculosis. Analysis of the husbands’
semen was done for all.
Inclusion criteria for the study were: 1) cases
with a minimal and moderate grade of adhesions on
hysteroscopy (according to the March classification5),
2) complaints of infertility, with or without
menstrual symptoms. Minimal adhesions implies
adhesions involving < ¼ of uterine cavity, thin or
filmy adhesions, either clear or minimal involvement

of ostial areas and upper fundus. 5 Moderate
adhesions implies adhesions involving ¼ to ¾ of
uterine cavity, no agglutination of walls, adhesions
only, partially occluded ostial areas and upper
fundus.5 Exclusion criteria were: 1) adhesions of
severe grade on hysteroscopy, 2) histologically proven
endometrial tuberculosis, 3) other endocrinological
disorders causing menstrual symptoms, 4) abnormal
husband semen parameters, and 5) presence of other
contributing factors to infertility.
Seventy patients fulfilling these criteria were
shortlisted. On further workup, one patient was
found to have uterine myomas, two were found to
have endometrial tuberculosis on biopsy, and three
patients’ husbands were found to have abnormal
semen parameters. These six cases were excluded
from the study.
The remaining 64 cases were recruited and
randomized into two groups. At the time of
initiating the study, serial numbers from 1 to 70
were taken and equal size of 35 numbers were
selected randomly using the software Epi-InfoTM
version 7.0 (CDC, Atlanta, GA, USA under
OpenEpi random programme (www.openepi.com)
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module). The allocation sequence was concealed in
stapled envelopes coded as group 1 (conventional
resectoscope) and group 2 (mini-resectoscope)
were retained by the statistician. Prospectively
consecutively recruited patients who were found
eligible and gave written consent for participating
in the study were assigned numbers starting 1 to 70.
The type of resectoscopic procedure to be followed
was allotted by the statistician using the stapled
envelopes. The patients were blinded after taking
due consent to either of the two groups. Four cases
did not follow-up for treatment after allocation. The
modified intention-to-treat approach was followed
and these four patients were excluded from the study.
Thus, a final total of 60 patients divided into two
groups were analyzed [Figure 1].
Hysteroscopic adhesiolysis was done in the
early proliferative phase of the cycle (day 6–11)
under general anesthesia. All procedures were
done by a single experienced operator to eliminate
subject bias. Intravaginal misoprostol 400 mcg
was administered for cervical ripening six hours
before the procedure. Hysteroscopic adhesiolysis
was done using the conventional resectoscope in
the first group, henceforth named the CR group. It
consisted of a 9 mm working element with a sheath
and 4 mm 30° telescope (Karl Storz, Germany),
along with monopolar electrode (Collin’s knife). The
resectoscope was introduced into the uterine cavity
after cervical dilatation using a Hegar’s dilator up
to a size of 10 mm. The cavity was distended using
glycine (1.5%) as the medium through an automated
hysteroscopic insufflator. Karl Storz Hysteromat was
used and the intrauterine pressure was not allowed
to exceed 100 mmHg. The difference between the
total fluid infused minus the outflow fluid volume
was taken as the fluid deficit. No intravenous fluids
were given during the operation. The outflow
channel of the resectoscope was connected to a
closed-suction unit draining into well calibrated
transparent containers. The fluid loss from the vagina
was assessed using plastic drapes with graduated
marks. Fluid deficit was monitored manually by a
dedicated operating room person and the procedure
was stopped immediately in cases of fluid deficit
exceeding one liter. The goal of the procedure was to
restore normalcy of the uterine cavity. Adhesiolysis
was performed by making incisions into the avascular
adhesions. Flimsy and central adhesions were divided
first, followed by marginal and dense adhesions. The

procedure was continued in a cephalad direction
until the visualization of pink myometrium and
tubal ostia.
The mini-resectoscope was used in the second
group, henceforth named the MR group. It consists
of a 5 mm working element with a sheath and a 2.9
mm, 30° telescope (Karl Storz, Germany) along
with compatible Colin’s knife. Cervical dilatation
up to Hegar’s dilator size 5 mm was required. The
rest of the procedure was done as in conventional
hysteroscopic adhesiolysis. Serum electrolytes were
checked in all patients 30 minutes before and after
the procedure.
The following parameters were recorded in
both the groups: 1) cervical dilatation time, 2)
operation time, 3) intraoperative complications,
4) postoperative morbidity with respect to time
required for hospitalization, ambulation time
and postoperative pain, and 5) postoperative
complications like cervical stenosis, cervical
incompetence or remnant adhesions. Cervical
dilatation time was defined as the time from
insertion of the first dilator to completion of
dilatation (up to 5 mm or 10 mm in the CR and
MR group, respectively). Operation time was
taken from the time of entry of the resectoscope
into the vagina (excludes time required for cervical
dilatation) until the completion of the adhesiolysis
process and reassessment of the final cavity created.
The discomfort experienced by each patient was
assessed at 30 minutes and two hours after the end
of the procedure. Pain was assessed using the visual
analog scale ranging from absence of discomfort/
pain to intolerable pain on a scale of 0 to 10. These
scores were assessed by a second operator, other
than the chief investigator, so as not to influence
the assessment.
All patients were discharged on the same day and
were advised antibiotics (ciprofloxacin) for five days.
Hormonal treatment in the postoperative period
has been shown to reduce adhesion reformation in
a few studies. Based on our previous experience and
further supportive evidence, all patients were given
estradiol valerate 4 mg per day for six weeks after
surgery.3,14,15 Repeat hysteroscopy was done after
six weeks in all cases to assess the normalcy of the
uterine cavity or any adhesion reformation. In case
of reformation of adhesions, a repeat hysteroscopic
adhesiolysis procedure was performed. If the uterine
cavity was adequate, patients were advised to try for
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spontaneous conception. The duration of followup for these patients was a minimum of six months.
Patients were contacted routinely at monthly
intervals and followed-up.
To our knowledge, there is no parallel prospective
randomized trial to compare the efficacy of
conventional resectoscope and mini-resectoscope
in terms of clinical pregnancy rate. However, an
earlier study by Sanad and Aboulfotouh indicated
that the clinical pregnancy rate among women with
subfertility or recurrent pregnancy losses was 65.5%
after adhesiolysis.12 Presuming a similar result would
be obtained in our study, a sample of size of 90
was considered to be adequate to estimate clinical
pregnancy rate with 10% absolute precision level
at 5% level of significance. However, to assess the
feasibility of such a study, the present pilot study was
undertaken with 30 subjects in each group.
Statistical analysis was done using SPSS Statistics
(IBM Corp. Released 2011. IBM SPSS Statistics
for Windows, Version 20.0. Armonk, NY: IBM
Corp.). Normality assumptions were tested for all
the continuous variables with appropriate statistical
test. To test a significant difference between two
mean values of continuous variables that followed
approximate to normal distribution the Student’s
t-independent test was used. Within-group changes
in mean values from pre- to post-treatment were
compared using the Student’s t-paired test. For nonnormal data, median values were compared using
the Mann-Whitney U-test. Frequency data across
categories was compared either with the chi-squared
test or Fisher’s exact test as appropriate. For all the
statistical tests a two-tailed probability of p < 0.050
was considered statistically significant.

R E S U LT S

We included only cases with infertility, of which
39 patients (65.0%) presented with secondary
infertility, while 21 (35.0%) had primary infertility.
Of the 39 patients with secondary infertility, 17
had history of recurrent abortions. In addition
to infertility, menstrual symptoms comprised
the presenting symptoms in 30 patients (i.e.,
hypomenorrhea in 21 patients and amenorrhea in
nine patients) [Table 1]. The likely etiological cause
for adhesions was suspected to be prior history
of curettage (postabortion) in 33 cases (55.0%),
history of intrauterine device use in 21 cases

Table 1: Baseline characteristics of the two groups.
Variable

CR group MR group p-value
(n = 30) (n = 30)

Age, mean ± SD, years
Previous attempt at
correction

30.6 ± 3.0 28.6 ± 3.3
2
3

0.020
0.640
0.410

Presenting complaint
Primary infertility

9

12

Secondary infertility

21

18

History of recurrent
pregnancy losses
Gravidity, mean ± SD

9

8

0.771

1.9 ± 1.4

1.4 ± 1.2

0.162

Parity, mean ± SD

0.3 ± 0.4

0.3 ± 0.46

1.000

Menstrual pattern at the time of presentation
Normal menses
12
18
Hypomenorrhea

12

9

Amenorrhea

6

3

Etiological factor
1 prior curettage

0

3

2 prior curettage

9

9

3 prior curettage

3

3

≥ 4 prior curettage

3

3

Prior cesarean section

3

0

Previous history of
myomectomy
History of intrauterine
device use

3

0

9

12

0.150

Grade of adhesions on hysteroscopy
Minimal
9
Moderate

0.270

21

0.371
6
24

CR: conventional resectoscope; MR: mini-resectoscope; SD: standard deviation.

(35.0%), previous history of myomectomy in three
cases (5.0%). No cause could be determined in the
remaining three patients. Previous hysteroscopic
adhesiolysis had been attempted in five patients.
The participants in the CR group had a mean age
of 30.6 years (range 27–38), whereas those in the
MR group had a mean age of 28.6 years (range 23–
34). There was no significant difference between
the groups in the severity of adhesions [Table 1].
Both groups were similar with respect to all other
baseline characteristics.
The time taken for cervical dilatation was less
(mean 1.4±1.0 minutes) in the MR group compared
to the CR group (2.6±1.1 minutes; p < 0.001).
Pain scores 20 minutes after the procedure were
significantly lower in the MR group compared to the
CR group [Table 2]. Pain scores at two hours were
also lower in the MR group compared to the CR
group; however, the value failed to reach statistical

O m a n m e d J, v o l 3 2 , n o 6 , n o v e m b e r 2017

496

Kallol Kum ar R o y, et al.

Table 2: Operative outcomes.
CR group
mean ± SD

MR group
mean ± SD

p-value

Cervical
dilatation time,
minutess

2.6 ± 1.1

1.4 ± 1.0

< 0.001

Operation
time, minutess

17.0 ± 2.5

16.1 ± 2.3

0.140

Postoperative
pain score at 30
minutes

8.5 ± 0.5

7.8 ± 0.7

< 0.001

Postoperative
pain score at 2
hours

4.3 ± 0.7

4.0 ± 0.6

0.110

Complications

4 (3 CL, 1 UP)

0

0.112*

Variable

CL: cervical laceration; UP: uterine perforation; CR: conventional
resectoscope; MR: mini-resectoscope; SD: standard deviation.
*p-value based on Fisher’s exact test. Other p-values were based on Student’s
t-independent test.

significance. In seven cases in the CR group, the
surgeon encountered difficulty in cervical dilatation.
Of these, four patients developed scope entryrelated complications (three patients developed
cervical lacerations, and one patient had a uterine
perforation). In the patient developing uterine
perforation during scope entry in the CR group,
surgery was abandoned and adhesiolysis could
not be done in that sitting. The patient was given
oral estrogen therapy for six weeks. Hysteroscopic
adhesiolysis was done at a second sitting for this
patient with the conventional resectoscope and
results of this surgery were recorded and analyzed.
In the MR group, there was subjective difficulty
in dilatation in two cases. Both were associated
with adhesions at the internal os. There were no
complications related to the introduction of the
scope in the MR group (p = 0.112) [Table 2].
There were no complications related to anesthesia
in either group. There was no significant difference
in the mean fluid deficit or the mean postoperative
sodium levels between the two groups. On relook
hysteroscopy at six weeks follow-up, two cases in
the CR group and three in the MR group were
found to have remnant adhesions and underwent
hysteroscopic adhesiolysis in the same sitting.
Another hysteroscopy was repeated for these five
cases after two months, which showed flimsy
adhesions in one case in the CR group and was
broken successfully with the hysteroscope itself. The
remaining four cases showed a normal cavity.
After the surgery, all amenorrheic patients (n = 9)
in both groups resumed menstruation. Out of the

Table 3: Outcome parameters following
adhesiolysis.
Outcome
parameter

CR group
n (%)

MR group
n (%)

p-value

Resolution of
amenorrhea
postsurgery

6/6 (100)

3/3 (100)

1.000

Resumption of
normal menses in
hypomenorrheic
patients

6/12 (50.0)

6/9 (66.7)

0.660

Remnant
adhesions
on relook
hysteroscopy

2/30 (6.7)

3/30 (10.0)

0.990

Total conceptions

7/30 (23.3)

9/30 (30.0)

0.560

Term pregnancy

3/30 (10.0)

6/30 (20.0)

0.470

Ongoing
pregnancy

1/30 (3.3)

2/30 (6.7)

0.990

Ectopic
pregnancy

0/30 (0.0)

1/30 (3.3)

0.990

Abortion

3/30 (10.0)

0/30 (0.0)

0.240

CR: conventional resectoscope; MR: mini-resectoscope.

total 21 cases with hypomenorrhea, 12 cases (57.1%)
started having normal menstrual flow following
surgery. However, nine cases continued to have
hypomenorrhea [Table 3]. Sixteen patients were able
to conceive following the surgery (seven in the CR
group and nine in the MR group). This included nine
term pregnancies, three ongoing pregnancies, one
ectopic pregnancy, and three abortions. There was
no case of cervical incompetence or preterm delivery.
The two groups did not show a statistical difference in
their menstrual and reproductive outcome.

DISCUSSION

To date, there are no randomized trials available
comparing the conventional larger diameter (9
mm) resectoscope to the new mini-resectoscope
looking at the efficacy, complications, and longterm effect on fertility potential after hysteroscopic
adhesiolysis. Reducing the diameter of hysteroscopes
by 1–2 mm, decreases its size by 50% and 75%,
respectively, leading to a considerable difference in
the ease of insertion and also reduces the pain of the
procedure significantly.16
We encountered difficulty in cervical dilatation
in seven cases in the CR group versus only two
cases in the MR group. Dilatation required in the
MR group was up to 5 mm, compared with 10 mm
dilatation in the CR group. The pain scores of the
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patients calculated 30 minutes after surgery were
significantly less in the MR group compared with
the CR group.
There were no complications during entry of
the resectoscope (e.g., cervical trauma or uterine
perforation) in the MR group compared with four
cases in the CR group. Smaller diameter scopes
can counteract difficulties encountered during
the hysteroscope introduction. This is especially
important in cases of intrauterine adhesions, which
can be associated with fibrosis at the cervical canal
and have a narrow cavity, and thus are known to be
associated with higher chances of uterine perforation.
The cervical dilatation time was also significantly less
in the MR group.
Another study also demonstrated that with minihysteroscopy, surgeon experience is less important
for the success and acceptability of the procedure.17,18
The use of mini-resectoscope was suggested by the
authors, especially for less experienced surgeons
and in cases where dilatation and approach to the
uterine cavity is expected to be difficult.17 Certain
doubts were raised initially about the vision with the
mini-hysteroscope, due to the smaller size of the lens.
However, numerous studies have shown the vision of
diagnostic office hysteroscopy to be comparable to
that of the larger diameter hysteroscopes owing to
the high quality of the rod-lens system of the miniresectoscope.16 In our study, the surgeon did not
face any problem in the visualization and found the
image quality of the two systems to be similar.
Risk of reformation of intrauterine synechiae
after surgery is a concern. Most authors have
suggested evaluation of the endometrial cavity
after surgery for remnant adhesions after six to
eight weeks. Transvaginal sonography preferably
three-dimensional or hysterosalpingography, or
a second-look hysteroscopy, can be performed
for this purpose. In our study, a second-look
hysteroscopy was done to evaluate the cavity after
six weeks which allows excision of the remnant
adhesions during the same procedure. Numerous
modalities are in use to prevent postoperative
adhesion formation, such as fluid agents (seprafilm,
hyaluronic acid), mechanical agents (intrauterine
device), and postoperative hormonal treatment
(estroprogestative treatment).17,18 However, none
have been shown to prevent adhesions or improve
the reproductive outcome.17–19 Hormonal therapy
with estradiol valerate was used in our study for this

purpose. Estrogens help by inducing endometrial
growth when used alone or in combination
with progesterone.2
There was an improvement in the menstrual
outcome in both groups after surgery (68.7%).
All patients with amenorrhea resumed menses.
Similarly, other studies have shown an improvement
in menstrual outcome in 60–100% of women
postsurgery.12,20–22 Out of the total 60 infertile cases,
26.7% conceived; 56.2% of these had a successful
pregnancy outcome. There was no statistically
significant difference between the two groups.
Likewise, Chen et al,23 observed a conception rate
of 48.2% among women undergoing hysteroscopic
adhesiolysis at their center in China, with a live birth
rate of 85.6%. In a systematic review of 28 studies,
the pregnancy rate ranged from 12.5% to 100%, with
the majority of studies showing a pregnancy rate of
40.9% to 66.67%.24
Studies have reported good results of
outpatient hysteroscopic polypectomy with miniresectoscope, avoiding the need for general or
regional anesthesia.25,26 However, in our experience,
cases of intrauterine adhesions require cervical
dilatation and dilatation is often difficult. Hence,
general anesthesia was administered in our study.
A prospective study was conducted by Sanad and
Aboulfotouh, assessing the efficacy of the miniresectoscope for hysteroscopic adhesiolysis under
general anesthesia in 61 patients with infertility
or recurrent pregnancy losses.12 They reported a
significant improvement in menstrual outcome
in 60.7% of patients complaining of amenorrhea/
hypomenorrhea. They reported a change in the
pregnancy rate from 18% presurgery to 65.5%
postsurgery, and the live birth rate was 36%.12
A recent Cochrane review evaluating the
effectiveness of the hysteroscopic treatment of various
intrauterine pathologies (intrauterine adhesions,
endometrial polyps, submucous fibroids or uterine
septum) in women with subfertility, concluded that
further randomized studies are needed to provide
definite evidence.27
To the best of our knowledge, our study is the
only study so far in which the conventional larger
diameter resectoscope has been compared with the
mini-resectoscope for hysteroscopic adhesiolysis.
Our study was a randomized, prospective study
and we were able to rule out all other factors which
could have caused infertility or menstrual problems.
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Extensive follow-up data was collected for all
patients, regarding the effect on the menstrual and
reproductive parameters.

12.
13.

C O N C LU S I O N

Our study has further supported hysteroscopic
adhesiolysis with the mini-resectoscope, showing
comparable efficacy to conventional resectoscope in
terms of the menstrual and reproductive outcome,
good vision, ease of entry of the resectoscope,
and significantly reduced operative morbidity.
Further, larger randomized studies with high
quality data comparing conventional resectoscope
and mini-resectoscope are required for more
definitive evidence.
Disclosure

The authors declared no conflicts of interest. No funding was
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