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Abstract

Original Article

IntroductIon

Total laparoscopic hysterectomy (TLH) has been shown to have 
advantages over abdominal hysterectomy, with more rapid 
recovery and fewer febrile episodes or wound infections.[1] 
Recently, TLH has been performed in patients with a large 
uterus weight ≥500 g,[2] as techniques in laparoscopic surgery 
have become more widespread. However, a unique aspect 
of TLH is that it may require the removal of a large uterus 
through small incisions.

Although power morcellators can remove the uterus from the 
abdomen in a minimally invasive fashion, small fragments 
may be disseminated.[3] Accordingly, in April 2014, the 
U. S. Food and Drug Administration discouraged power 
morcellation in minimally invasive hysterectomies due 
to reports of a higher incidence of undiagnosed sarcoma 
in women undergoing these procedures. [4] Although, 
in-bag power morcellation could reduce the risk of tissue 

dissemination,[5] the technique is relatively new with 
insufficient data regarding its safety and efficacy. However, 
Balgobin et al. in their study reported on the safety of manual 
morcellation through vagina after laparoscopic hysterectomy 
with strict attention to the preoperative workup for the 
detection of occult malignancy.[6] With counseling to the 
patients, our institution usually removes the uterus with 
manual morcellation through the vagina.

Gonadotropin-releasing hormone agonist (GnRH-a) is 
sometimes used to facilitate TLH by reducing the uterine 
size, resulting in shorter operating time, and less blood loss.[7] 
Although uterine shrinkage induced by GnRH-a facilitates 
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TLH,[7] a side effect of GnRH-a is vaginal atrophy, which may 
cause difficulty in uterine removal through the vagina.

Vaginal estriol therapy is widely used for vulvovaginal atrophy 
with minimal systemic effects. Thus, we have sometimes 
administered vaginal estriol to patient undergoing GnRH-a 
treatment for vaginitis prevention. Vaginal estriol or estradiol 
therapy for menopausal women leads to the restoration of 
normal vaginal acidic pH and microflora, thickening of the 
epithelium, improvement in vaginal cell morphology, increased 
blood flow to the vagina, increased vaginal secretions, and 
decreased vaginal dryness.[8-11] In addition, perioperative 
estrogen therapy may promote vaginal wound healing after 
gynecological surgery.[12] A comparison between vaginal cell 
cytology with and without vaginal estriol therapy in our cases 
shows thickening of the vaginal epithelium and eosinophilic 
well-maturated cells [Figure 1].

Therefore, we speculated that uterine removal through the 
vagina might be facilitated by using vaginal estriol before 
TLH with GnRH-a therapy, preventing perineal laceration 
and vaginal dehiscence. The aim of the present study was 
to evaluate the effect of vaginal estriol therapy in TLH with 
GnRH-a treatment.

Methods

Study population
This study was approved by the Ethics Committee at the 
Yokohama City University Medical Center. The medical charts 
of patients undergoing TLH with GnRH-a pretreatment before 
surgery at the Department of Gynecology, Yokohama City 
University Medical Center in Japan between July 2014 and 
December 2016 were retrospectively reviewed. All patients 
were Asians. All patients who planned to have TLH were 
screened for uterine malignancy using uterine cervix and 
endometrial cytology, MRI, ultrasound, and serum lactate 
dehydrogenase. The patients were counseled regarding 
treatment choice and the possibility of the spread of occult 
malignancy during vaginal morcellation.

We compared the background characteristics (age, Body Mass 
Index, parity), surgical outcome (operative time from incision 

to closure, uterine removal time, blood loss, intraoperative 
complications including perineal laceration that needed suture, 
postoperative complications including vaginal dehiscence), 
reduction ratio of the fibroid maximum diameter by GnRH-a, 
serum estradiol and follicle-stimulating hormone (FSH) levels 
the day before surgery, and the weight of uterus, in patients 
receiving or not receiving vaginal estriol use (1 mg) before 
TLH. Patients were excluded for suspected uterine malignancy 
and a history of estrogen-dependent cancer.

In all cases, leuprorelin acetate injections (1.88 mg or 
3.75 mg; Takeda Pharmaceutical Co, Ltd., Osaka Japan) 
were administered as GnRH-a therapy. In patients undergoing 
estriol therapy, Holin®-V (estriol) vaginal tablets (1 mg; ASKA 
Pharmaceutical Co, Ltd, Tokyo Japan) was used for 14 days.

Surgical technique
All surgeries were performed by one trained surgeon 
(H. Y.) with endoscopic surgical skill qualification from the 
Japan Society of Gynecologic and Obstetric Endoscopy and 
Minimally Invasive Therapy. In all cases, the specimen was 
removed through the vagina using surgical scissors.

Statistical analysis
Data are expressed as medians (ranges) or frequencies 
(percentages). Group differences for continuous variables were 
evaluated using Mann–Whitney U-tests. Group differences for 
categorical variables were evaluated using Fisher’s exact tests. 
All statistical analyses were performed using Microsoft Excel 
2013 (Redmond, WA). A value of P < 0.05 was considered 
statistically significant.

results

A total of 51 cases were identified. However, one patient who 
had a history of breast cancer was excluded from the analysis; 
thus, 50 patients were included in the analysis. Vaginal estriol 
was administered in 12 (24%) cases. Some patients had missing 
data: missing reduction ratio of fibroid diameter, n = 6; missing 
serum E2, n = 29; missing serum FSH, n = 29; and missing 
uterine removal time, n = 2. The postoperative diagnosis was 
leiomyoma for all cases, with the exception of two cases of 
adenomyosis in each group. No cases of complex hyperplasia, 
atypical hyperplasia, or endometrial carcinoma were observed 
in either group.

Background characteristics of the 50 TLH patients with 
GnRH-a treatment are summarized in Table 1. Although 
there was statistically difference in the mean age (44 years 
vs. 46 years; P = 0.03), no significant group differences were 
seen for the rate of nullipara (58% vs. 46%; P = 0.5), uterine 
weight (633 g vs. 640 g; P = 0.25), or GnRH-a treatment 
cycle (3 vs. 3, P = 0.27).

Table 2 shows a comparison of the main outcomes between 
the estriol and non-estriol groups. There were no significant 
group differences in GnRH treatment-related uterus size 
reduction (22% vs. 15%, P = 0.2), uterine removal time 
through the vagina (18.5 min vs. 12.5 min, P = 0.18), vaginal 

Figure 1:  Vaginal  epi thel ia l  ce l ls  in pat ients undergoing 
gonadotropin‑releasing hormone agonist with or without vaginal estriol 
therapy. (Pap stain, ×20) (a) Cells from a 43 years old woman without 
vaginal E3 during gonadotropin‑releasing hormone agonist therapy 
are shown. (b) Cell from a 44 years old woman with vaginal E3 during 
gonadotropin‑releasing hormone agonist therapy are shown

ba
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dehiscence (0% vs. 2.6%, P = 0.76), or in the rate of perineal 
laceration (33% vs. 34%, P = 0.55). However, the serum 
estradiol level was higher in the non-estriol group than in the 
estriol group (8.6 pg/mL vs. 0 pg/mL, P = 0.0078).

No severe intraoperative or postoperative complications, with 
the exception of a case of postoperative vaginal dehiscence in 
nonvaginal estriol group, and a case of preoperative fever and 
abdominal pain in estriol group that was resolved by stopping 
vaginal estriol administration.

dIscussIon

The present study is the first to analyze the effect of the 
preoperative use of vaginal estriol in TLH with GnRH-a 
treatment. We hypothesized that uterine removal through 
the vagina would be facilitated with vaginal estriol therapy, 
preventing perineal laceration and vaginal dehiscence, as 
vaginal estriol improve the vaginal environments. In addition, 
perioperative estrogen therapy may promote vaginal wound 
healing after gynecologic surgery.[12] Vaginal estriol therapy is 
usually considered safe, with no endometrial effect even after 
12 months of vaginal estriol treatment.[13]

The results of the present study suggest that the use of vaginal 
estriol treatment before TLH with GnRH-a therapy does not 
improve surgical outcomes. This may be a type II error due 
to the small sample size of the study. In addition, analyses 
involving surgery for myoma can be difficult; due to a wide 
range in uterine removal time even when the uterine weight is 
same because uterine myomas vary in stiffness, numbers, and 
location. For example, a stiff, single myoma is more difficult to 

remove from the abdomen compared to soft, multiple uterine 
myomas. These problems could be resolved with the inclusion 
of a high volume of cases; however, as the present study 
involved a single institution, more cases could not be added.

While add-back therapy with oral low dose estrogen-progestin 
is also beneficial in preventing hypoestrogenic side effects and 
in maintaining amenorrhea and reductions in uterine volume;[14] 
no study has yet examined the surgical outcomes for add-back 
therapy in TLH, focusing on uterine removal through the 
uterus. Theoretically, preoperative vaginal estrogen therapy 
is more effective than oral estrogen therapy for improving the 
vaginal epithelium, with minimal systemic side effects such 
as thrombosis. In support of this, a previous meta-analysis 
has shown that vaginal estrogen therapy is significantly more 
effective than oral estrogen therapy in atrophic vaginitis.[15]

Data regarding the patient’s symptoms such as vaginal atrophy 
and vasomotor symptoms were not available in the present 
study; however, the reported efficacy rate for urogenital 
symptom improvement is approximately 80%–90% with 
vaginal therapy and 75% with oral therapy.[16-19] Although one 
case in the estriol group had a fever and abdominal pain, these 
symptoms disappeared after the patient stopped taking the 
vaginal estriol of their own volition. As the patient did not come 
to the hospital for a week after the episode, it was difficult to 
determine whether the cause of the fever and abdominal pain 
was the vaginal estriol.

The estradiol level was not suppressed to a menopausal 
level (<40 pg/mL) in 4/10 patients (40%) in the non-estriol 
group and 1/11 patients (9%) in the estriol group even while 
undergoing GnRH-a therapy. The cause of high level of 
estradiol even with GnRH-a in some cases of the non-estriol 
group was uncertain. There are a data that the vaginal estriol 
administration did not increase the level of serum estradiol 
inpatient under GnRH-a therapy also reported in the previous 
study,[18] or did not affect the fibroids size reduction. The 
statistically significantly higher serum estradiol level in the 
non-estriol group might affect the results of the present study 
negatively.

In the present study, no case of leiomyosarcoma and endometrial 
cancer were found. Although the possibility of spreading an 
occult malignancy through vaginal morcellation still exists, 
theoretically, the possibility of spreading occult malignancy 

Table 1: Background and surgical characteristics of 
patients stratified by vaginal estriol therapy

Characteristics No vaginal 
estriol (n=38)

Vaginal estriol 
(n=12)

P

Age (year) 46 (34-55) 44 (38-46) 0.03
BMI (kg/m2) 22 (17-29) 23 (18-28) 0.69
Weight of uterus (g) 640 (113-1740) 633 (320-1560) 0.25
Nullipara (%) 20/38 (46) 7/12 (58) 0.5
GnRH-a administration 3 (1-7) 3 (2-11) 0.27
Continuous variables were compared using a nonparametric Mann-Whitney 
U-test and categorical variables were compared using Fisher’s exact test. 
BMI: Body Mass Index, GnRH-a: Gonadotropin-releasing hormone 
agonist

Table 2: Surgical outcomes of patients stratified by vaginal estriol therapy

Characteristics No vaginal estriol (n=38) Vaginal estriol (n=12) P†

Reduction ratio of fibroid diameter (%) 15 (0-49) (n=32)† 22 (2-37) (n=11)† 0.2
E2 (pg/ml) 8.6 (0-439.4) (n=10)† 0 (0-4.5) (n=11)† 0.0078
FSH (pg/ml) 6.5 (2.6-11.1) (n=10)† 3.7 (0.8-12.3) (n=11)† 0.067
Uterine removal time (min) 12.5 (2-84) (n=36)† 18.5 (5-46) 0.18
Vaginal dehiscence (%) 1 (2.6) 0 0.76
Perineal laceration (%) 13/38 (34) 4/12 (33) 0.55
†Some patients had missing data, Continuous variables were compared using a nonparametric Mann-Whitney U-test and categorical variables were 
compared using Fisher’s exact test. FSH: Follicle-stimulating hormone
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might be lower with our technique than with electrical power 
morcellation. While in-bag power morcellation could reduce 
the risk of tissue dissemination,[5] insufficient data on safety 
and efficacy exist. By avoiding the use of power morcellation, 
the device cost is reduced and the prolongation of a 5 mm-port 
incision to a 12-mm port for the insertion of the power 
morcellation is unnecessary.

The 14 days duration of vaginal estriol was a little shorter 
compared with that of previous studies. In the previous studies, 
the duration of vaginal estriol or estradiol use is usually daily 
2–4 weeks, following twice weekly for 10–24 weeks.[20-24] 
Although we thought that the duration of 2 weeks of vaginal 
estriol use was relatively short, the duration of estradiol 
suppression expected to be limited to 2–3 months with median 
of three times of GnRH-a therapy, that was much shorter than 
that of postmenopausal women whose median age is 70 years in 
the previous study,[24] in the word, around 20 years of estradiol 
suppression. Moreover, as in this study showed, the comparison 
between vaginal cell cytology shows thickening of the vaginal 
epithelium and eosinophilic well-maturated cells after 14 days 
of vaginal estriol therapy.

The main strengths of the present study are that it is the first 
to analyze the effect of vaginal estriol in TLH with GnRH-a 
therapy. Although the results suggest that vaginal estriol 
treatment before TLH with GnRH-a therapy does not improve 
surgical outcomes, vaginal estriol treatment did not affect 
fibroids size reduction and can be administered to a patient 
with vaginitis during GnRH-a therapy. The present study had 
several limitations. Namely, the sample size was small, and 
the study was retrospective in nature.

conclusIon

The use of vaginal estriol treatment before TLH with GnRH-a 
therapy did not improve surgical outcomes; however, vaginal 
estriol treatment did not affect fibroid size reduction. Vaginal 
estriol therapy is safe and can be administered it to patients 
with the vaginal hypoestrogenic symptoms during GnRH-a 
therapy. Larger-scale studies are needed to investigate the 
effect of preoperative vaginal estriol therapy in TLH with 
GnRH-a.
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