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Abstract \
To evaluate the efficacy and safety of a gonadotropin-releasing hormone (GnRH) agonist for treating large-sized submucosal
leiomyoma before hysteroscopic myomectomy.

The data were retrospectively collected from patients who underwent a hysteroscopic myomectomy for a submucosal
leiomyoma >3.5cm in size from January 2009 to December 2018. The patients were divided into the GnRH group and the control
group according to whether they were pretreated before surgery.

A total of 61 patients were included in the study, 31 in the GnRH agonist group and 30 in the control group. At diagnosis, the
maximum leiomyoma diameter was similar between the 2 groups (4.67 £0.6cm in the GnRH agonist group vs 3.82+0.6¢cm in
the control group, P = .061). After pretreatment with the GnRH agonist, the maximum diameter was significantly smaller in the
GnRH agonist group compared to the control group (3.82+0.6 vs 4.33+0.8cm, respectively, P = .004). The leiomyoma volume
in the GnRH agonist group decreased by 55.6%, from 41.68+15.7 to 23.19+10.4cm?, which led to significant differences in
leiomyoma volume between the 2 groups (23.19+ 10.4cm?® in the GNRH agonist group vs 33.22 +24.7 cm?® in the control group,
P =.042). The GnRH agonist group showed a shorter operation time (37.7 vs 43.9 minutes, P = .040) and less uterine distention
media was used (6800 vs 9373.3mL, P = .037) compared to the control group. Postoperative complications such as estimated
blood loss, remnant leiomyoma, and recurrence were similar between the 2 groups.

Treatment with a GnRH agonist before hysteroscopic myomectomy for large submucosal leiomyoma might decrease the
volume of the leiomyoma, reduce operation time, and the amount of uterine-distension media used without surgical complications.

Abbreviations: GnRH = gonadotropin-releasing hormone, Hb = hemoglobin.
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1. Introduction

Uterine leiomyomas are the most common benign tumors in the
female genital tract. Especially, submucosal leiomyomas are esti-
mated to be the cause of 10% of cases of abnormal uterine bleed-
ing, dysmenorrhea, and infertility."-* Hysteroscopic myomectomy
is preferred over the abdominal approach in cases of submucosal
leiomyomas because of the shorter duration of hospital stay, and
reduced chances of endometrial damage and cesarean section
after pregnancy.’! However, hysteroscopic myomectomy can be
difficult when leiomyomas are large and numerous.!
Gonadotropin-releasing hormone (GnRH) agonist treatment
prior to surgery might reduce operative risks by decreasing
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leiomyoma size and vascularization of the leiomyoma.’! GnRH
agonists are approved for the pretreatment of leiomyomas in
myomectomy. Pretreatment with GnRH agonist improves pre
and postoperative hemoglobin (Hb) levels and reduces the uter-
ine and leiomyoma volume.!®!

However, there is a conflict of opinion regarding pretreat-
ment with GnRH agonist for hysteroscopic myomectomy. Some
studies revealed that treatment with GnRH agonist before hys-
teroscopic myomectomy could reduce the size of submucosal
leiomyomas, endometrial thickness, and mucous debris which
help clear the vision of the surgical field, resulting in decreased
surgical morbidity including bleeding, operation time.”-! In con-
trast, some studies showed that treatment with GnRH agonists
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before hysteroscopic myomectomy caused serious bleeding,
prolonged operation time and reduced myometrium thickness,
which could lead to uterine perforation.!'*-13!

Unfortunately, most studies have included patients with rel-
atively small-sized leiomyomas, and only a few studies using
GnRH agonist treatment before the hysteroscopic myomectomy
of large-sized leiomyomas have been reported.'¥ There are
studies that even large-sized submucosal leiomyomas are con-
traindicated in hysteroscopic myomectomy.!'''>1¢l Therefore,
the aim of this study was to evaluate the efficacy and safety
of using a GnRH agonist before hysteroscopic myomectomy in
patients with large-sized submucosal leiomyomas with a diam-
eter >3.5cm.

2. Materials and Methods

This retrospective study was conducted at Chungnam
National University Hospital and was approved by the
Institutional Review Board of the hospital (IRB no. 2020-05-
092). The data were collected from patients who underwent
a hysteroscopic myomectomy for a submucosal leiomyoma
from January 2009 to December 2018. Submucosal leiomy-
oma was diagnosed based on the patient’s symptoms, physical
examination, and ultrasonography. Transvaginal ultrasound
examinations were performed to measure the maximal diam-
eter of the leiomyoma and identify the location, number,
and type of leiomyoma at the first visit and just before sur-
gery. Submucosal leiomyomas were divided according to the
Wamsteker classification and the classification of Lasmar.['”-$]
Leiomyoma volume was calculated by multiplying all 3 mea-
sures by a constant of 0.52 (length x anteroposterior diameter
x transverse diameter x 0.52).1"!

All patients were counseled about the potential benefits and
risks of hysteroscopic myomectomy. The inclusion criteria were
reproductive age of 18 to 50 years, a submucosal leiomyoma
>3.5cm in the maximum longitudinal diameter on ultrasound,
and at least 1 clinical symptom such as hypermenorrhea or dys-
menorrhea or infertility. The exclusion criteria were age >50
years or postmenopausal status, age <18 years, the presence of
>2 submucosal leiomyomas, concomitant laparoscopic myo-
mectomy, previous hysteroscopic myomectomy history, and the
presence of malignancy confirmed by histopathologic examina-
tion. Of the 61 patients, 31 underwent GnRH agonist treatment
before hysteroscopic myomectomy. The decision to treat with
a GnRH agonist before hysteroscopic myomectomy was made
preoperatively based on the clinical characteristics of the patient
with abundant hypermenorrhea and abnormal uterine bleeding
for >7 days.

Demographic information on the patient, obstetric his-
tory, characteristics of the leiomyoma (size, location, and
weight), preoperative and postoperative symptoms, surgical
data (surgical apparatus (bipolar or monopolar), input and
output volume of uterine-distending media), short-term out-
comes (operation time, estimated blood loss, complications,
and duration of hospital stay), and long-term outcomes
(symptom scores for 2 years, presence of remnant leiomyoma,
recurrence, and pregnancy) were reviewed. For patients in the
GnRH agonist group, GnRH agonist (Zoladex®) was admin-
istered at 3.75 mg by subcutaneous injection twice before sur-
gery at 4-week intervals. The patients in the control group
underwent hysteroscopic myomectomy without any kind of
pretreatment. Surgery was performed either under spinal or
general anesthesia according to the anesthesiologist’s deci-
sion. Four skilled senior gynecologic surgeons conducted the
surgeries. Surgery was performed using monopolar or bipo-
lar resectoscopes according to the individual surgeons’ judg-
ment. The uterine-distending media was Urosol® solution (a
mixture of 2.7% sorbitol and 0.54% mannitol) in cases with
a monopolar resectoscope and normal saline solution for a
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bipolar resectoscope. The input and output uterine-distend-
ing media volume was checked after surgery. The patients
were followed up at 1, 6, and 12 months during the first year
after hysteroscopic myomectomy, followed by annual visits
thereafter. Each time, the patient’s history was obtained and
physical examination and transvaginal ultrasonography were
performed.

The distribution of the patient characteristics between the
GnRH agonist and control groups was compared using the
2-sample ¢ test for continuous variables (or the Wilcoxon
rank test when the expected frequency within any cell was
<5) and the y? test (or Fisher exact test when the expected
frequency within any cell was <5) for the categorical vari-
ables. Multivariate linear regression analysis was used to
determine the factors affecting operative time for hystero-
scopic myomectomy.

All statistical analyses were performed using SPSS software
version 24.0 (SPSS, Inc., Chicago, IL) and a P value of <.05 was
considered statistically significant.

3. Results

Eighty-four eligible patients underwent hysteroscopic myo-
mectomy. Twenty-three patients were excluded because they
had more than 2 submucosal leiomyomas (n = 14), under-
went concomitant laparoscopic myomectomy (n = 8), or were
diagnosed with malignancy by histopathologic examination
(n = 1). Of the 61 patients included in this study, 31 were
treated with a GnRH agonist prior to surgery and 30 were
not (Fig. 1). The demographic characteristics, preoperative
white blood cell count, Hb level, and type, size, and vol-
ume of the leiomyomas in the 2 groups are given in Table 1.
There was a statistically significant difference between the 2
groups only at the Hb level (P = .020).

As shown in Table 2, the mean maximum diameter of the leio-
myomas in the GnRH agonist group decreased from 4.67+0.6
to 3.82+0.6cm after pretreatment with the GnRH agonist. As
a result, the leiomyoma diameters were significantly different
between the 2 groups (3.82+ 0.6 cm in the GnRH agonist group
vs 4.33 0.8 cm in the control group, P = .004).

Likewise, the leiomyoma volume in the GnRH agonist group
decreased by 55.6%, from 41.68+15.7 to 23.19+10.4cm?
after pretreatment with GnRH agonist, which led to signif-
icant differences in leilomyoma volume between the 2 groups
(23.19+10.4 cm? in the GnRH agonist group vs 33.22 +24.7 cm?®
in the control group, P = .042; Fig. 2).

These differences, which were diagnosed by ultrasonography,
were confirmed by comparing the weight of the removed leio-
myoma after surgery between the 2 groups (22.32+11.9g in
the GnRH agonist group vs 33.20+25.0g in the control group,
P =.033).

Surgical outcomes were compared between the 2 groups
(Table 2). The operation time was shorter in the GnRH ago-
nist group compared to the control group (37.71+10.2 vs
43.97 +12.9 minutes, respectively, P = .040). The input volume
was smaller, and the imbalance (input minus output) in uter-
ine-distending media was less in the GnRH agonist group com-
pared to the control group (P =.037 and P = .005, respectively).
Neither the estimated blood loss nor the Hb decrease was sig-
nificantly different between the 2 groups.

In the 2 groups, there was no significant increase before and
after surgery in white blood cell count, and there was no signifi-
cant difference between the 2 groups in the duration of hospital
stay.

Uterine balloon tamponade was maintained in 3 patients in
the GnRH agonist group and 1 patient in the control group due
to intraoperative bleeding. There were no complications such as
uterine perforation or intravasation of the fluid during surgery.
Remnant leiomyomas were only present in cases where uterine
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Assessed for eligibility (n=84)

Excluded (n=23)
More than 2 submucosal leiomyoma (n=14)

A 4

Combined laparoscopy (n=8)
Malignancy diagnosed by biopsy (n=1)

Study population (n = 61)

No GnRH agonist pretreatment (n=30)

GnRH agonist pretreatment (n=31)

A4

Received GnRH agonist treatment preoperatively
two times at a 4-week intervals

A

Control group (n = 30)
Hysteroscopic myomectomy
without GnRH agonist pretreatment

GnRH agonist group (n=31)
Hysteroscopic myomectomy
with GnRH agonist pretreatment

Figure 1. Flow diagram outlining selection of patients. GnRH = gonadotropin-releasing hormone.

Baseline characteristics in 2 groups at the first visit.

Control group  GnRH agonist group

Characteristics (n=30) (n=31) Pvalue
Age (y) 42.07+5.1 4119+5.7 .530
Diabetes mellitus 1(3.3%) 1(3.2%) 1.000
Hypertension 0 (0%) 0 (0%) 1.000
WBC count (/uL) 6094.67 +2172.4 5712.90+1424.0 419
Hb level (g/dL) 11.01+£15 10.15+1.2 .018
Gravidity 3.13+1.7 248+1.4 .106
Parity(%) 105
0 0 (0%) 4(12.8%)
1 5(16.7%) 3(9.7%)
>2 25 (83.3%) 24 (77.4%)
Wamsteker score .870
GO 9 (30.0%) 10 (32.3%)
G1 8 (26.7%) 8 (25.8%)
G2 13 (43.3%) 13 (41.9%)
Lasmar score, 0-9 579+1.8 6.31+1.6 244
Size of leiomyoma at the first visit
Maximum diameter (cm) 4.33+£0.8 4.67+0.6 .061
Maximum diameter group <.001
3.5-3.9cm 9 (30.0%) 5(16.1%)
4-4.9cm 17 (56.7%) 14 (45.2%)
5-5.9cm 2 (6.7%) 11 (35.5%)
>6 cm 2 (6.7%) 1(3.2%)
Volume (cm?) 33.22+24.7 41.68+15.7 114

GnRH = gonadotropin-releasing hormone, Hb = hemoglobin, WBC = white blood cell.

balloon tamponade was performed. Recurrence occurred in 2
patients in the GnRH agonist group and 1 patient in the control
group. Five patients in the GnRH agonist group and 2 patients

in the control group achieved spontaneous pregnancy during
the 2-year follow-up period.

Using Pearson correlation analysis, we determined that longer
operation time was significantly correlated with other adverse
surgical outcomes such as greater fluid imbalance, more blood
loss, and longer hospital stay. Therefore, a predictive model for
operation time was developed using multiple linear regression
analysis (Table 3). Operation time was determined to be signifi-
cantly related to the posttreatment volume of the leiomyoma,
and a regression-based equation to predict operation time was
obtained as follows: predicted operation time = 0.250 x post-
treatment myoma volume + 33.753

4. Discussion

In the present study, treatment with a GnRH agonist before
hysteroscopic myomectomy for a large submucosal leiomyoma
with a diameter >3.5cm decreased the size of the leiomyoma,
and reduced operation time and the amount of uterine-disten-
sion media used. Indman'! reported a large-sized leiomyoma as
a contraindication for GnRH agonist pretreatment in hystero-
scopic surgery because of the possibility of severe hemorrhag-
ing. Other authors suggested pretreatment with GnRH agonists
particularly for fibroids with a diameter of >3cm as well as
for patients with secondary anemia.l?*-??! In the present study,
the administration of a GnRH agonist before hysteroscopic
myomectomy significantly reduced the size of the leiomyoma,
operation time, and input volume of uterine-distending media
without increasing surgical morbidity. These results should be
further verified in studies based on a large prospective cohort.
The size of the lelomyoma was reported to be one of the crucial
factors in 1-step hysteroscopic myomectomy.”??! According to a
previous study, 1-step hysteroscopic myomectomy was curative
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Perioperative data and surgical outcomes.

GnRH agonists
Control group group P
(n=30) (n=31) value
Size of leiomyoma at the time
of surgery
Maximum diameter (cm) 4.33+0.8 3.82+0.6 .004
Volume (cm?) 33.22+24.7 23.19+10.4 .042
Weight (g) 33.20+25.0 22.32+11.9 .033
Type of anesthesia 202
Spinal 14 (46.7%) 20 (64.5%)
General 16 (53.3%) 11 (35.5%)
Surgical apparatus 1.000
Bipolar 10 (33.3%) 11 (35.5%)
Monopolar 20 (66.7%) 20 (64.5%%)
Type of media 1.000
Urosol 20 (66.7%) 20 (64.5%)
Normal saline 10 (33.3%) 11 (35.5%)
Operation time (min) 4397+12.9 37.71+10.2 .040

Uterine-distending media (mL)
Input 9373.33+£5657.8 6800.00+3552.4  .037

Output 8723.33+£5453.9 6432.26+3266.1  .050
Imbalance (input — output) 650.00+318.1 367.74+430.0 .005
Estimated blood loss (mL) 27.03+42.1 25.84+42.0 914

Perioperative WBC count
Preoperative WBC count (/L)
Postoperative WBC count (/pL)

Perioperative Hb level

6094.67+2172.4 5712.90+14240  .419
6449.33+1744.9 6500.97+1792.56 .910

Preoperative Hb level (g/dL) 11.01+15 10.15+1.2 .018

Postoperative Hb level (g/dL) 10.83+15 10.07+1.3 .039
Hemoglobin decrease (g/dL) 0.18+1.2 0.09+0.8 682
Duration of hospital stay (d) 3.50+1.1 3.13+0.3 .080
Uterine balloon tamponade 1(3.3%) 3(9.7%) 612
Remnant leiomyoma 1(3.3%) 3(9.7%) 612
Recurrence 1(3.3%) 2 (6.5%) 1.00
Pregnancy 2 (6.7%) 5(16.1%) 425

GnRH = gonadotropin-releasing hormone, Hb = hemoglobin, WBC = white blood cell.
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for only 61.9% of the patients with leiomyomas with a diam-
eter >3 cm.¥ In the present study, nearly all leiomyomas with
a diameter of >3.5cm were treated with 1-step hysteroscopy
except for 3 cases. All 3 hysteroscopic myomectomy patients
had leiomyomas with a diameter of >5cm (3 in the GnRH ago-
nist group and 1 in the control group). The high success rate
of 1-step hysteroscopic myomectomy in the patients with large-
sized leiomyomas in our study might indicate the role of GnRH
agonists in such cases by decreasing the size of the leiomyomas.

The intravasation of fluid is an important complication
when performing hysteroscopic myomectomy.'?’! Excessive
fluid absorption occurs through the open veins of the leiomy-
oma and through transperitoneal absorption from possible
retrograde flow through the fallopian tubes. The influencing
factors include the size of the leiomyoma,?*?"! duration of the
operation, and total inflow volume.”?® In the present study,
pretreatment with a GnRH agonist reduced the size and vol-
ume of the leiomyoma, led to shorter operation times, and
subsequently, reduced the amount of total inflow volume. As
a result, none of the patients experienced excessive intravasa-
tion of the uterine-distending media. Pretreatment with GnRH
agonists might be an effective strategy to reduce the rate of
intravasation during hysteroscopic myomectomy in patients
who have risk factors for intravasation such as large uterine
leiomyomas.

Our study had several limitations. First, there was a possi-
bility of selection bias because of the retrospective nature of
the study. Second, the volume of the leiomyomas was estimated
using a formula rather than by direct measurement of the vol-
ume using magnetic resonance imaging or 3-dimensional ultra-
sound. Third, there were no data comparing the administration
of 1 or 2 injections of the GnRH agonist. Despite these lim-
itations, this was the first study to evaluate the efficacy and
safety of GnRH agonist pretreatment in patients with large
submucosal leiomyomas with a mean diameter >3.5cm, who
are expected to derive the maximum benefit from preoperative
GnRH agonist.

P<0.001

p=0.042

ONo GnRH agonist
pretreatment group

B GnRH agonist
pretreatment group

p=0.114
45
40
=
E 35 v
=
<
g 30
=
g 25
S
g
s 20
=2
S 15
D
E
= 10
>
5
0
At first visit

Just before the surgery

Figure 2. Changes in the volume of leiomyomas with or without the GnRH agonist pretreatment. GnRH = gonadotropin-releasing hormone.
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Univariate and multivariate analyses of operation time in hysteroscopic surgery.

Univariate Multivariate
Variable Regression coefficient SE Pvalue Regression coefficient SE Pvalue
Intercept 33.753 2.501 .000*
Age —0.567 0.280 047 —0.294 0.288 311
Gravidity 1.012 0.982 .307
Parity 1.283 2.203 .562
Lasmar score 1.654 0.946 .086 0.889 1.048 .400
Posttreatment leiomyoma volume 0.250 0.073 .001* 0.250 0.073 .001*
Leiomyoma weight 0.208 0.072 .006* 0.043 0.147 .769

Adjusted R? = 0.150, P = .001. Dubin-Watson = 1.717.
SE = standard error.
*P value <.05.

In conclusion, in cases of large submucosal leiomyomas
with a diameter of >3.5cm, administering a GnRH agonist
before hysteroscopic myomectomy might reduce the volume
of the leiomyoma, which leads to shorter operation time and
the use of less uterine-distension solution without surgical
complications.
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