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Chapter 11

SUMMARY 

In this thesis we present our research on medical pretreatment prior to fibroid surgery. Minimal 

invasive surgery became more popular over the past few years due to major advantages on post-

operative recovery. Laparoscopic surgery can be difficult when fibroids are large and numerous. 

Medical pretreatment decreases fibroid and uterus size and may have several intra- and post-

operative advantages. 

This thesis is divided into three parts: 

I. the past: what is already known (chapter 2 and 3)

II. the present: results of prospective studies we performed (chapter 4, 5, 6, 7)

III. the future: future research and guidelines (chapter 8 and 9)

In chapter 1 we describe the background, rationale and aims of this thesis. Uterine fibroids are the 

most common pelvic tumors in women. Depending on their size and position within the uterus, they 

can cause a variety of symptoms. Treatment options vary from conservative medical treatment to 

radical hysterectomy. For symptomatic women who wish to preserve their uterus, a myomectomy 

is the option of choice. The laparoscopic approach has major advantages over the laparotomic 

approach. Medical pretreatment before myomectomy may positively influence intra- and post-

operative outcomes by decreasing fibroid size and vascularity. Studies are needed to prove the 

effectiveness of medical pretreatment and to compare the two available agents.

We presented the aims of this thesis:

What is reported in the literature on pretreatment with Gonadotropin-releasing 

hormone agonists (GnRHa) or ulipristal acetate (UPA) prior to laparoscopic or 

laparotomic myomectomy on intra-operative and post-operative outcomes?

What is reported in the literature on effects on the endometrium in women using 

ulipristal acetate? Is it safe?

Is ulipristal acetate non-inferior to GnRHa prior to laparoscopic myomectomy in 

terms of blood loss intra-operative and several other pre-, intra- and post-operative 

outcomes?

Is pretreatment with GnRHa or ulipristal acetate prior to laparoscopic myomectomy 

useful compared to no pretreatment?

What are the effects of ulipristal acetate and GnRHa on fibroid vascularity?

How to interpretate our study results and what are the clinical implications and 

future perspectives?

1. 

 

 

2. 

 

3. 

 

 

4. 

 

5. 

6.

In chapter 2 we performed a systematic review to study the effectiveness of medical pre-

treatment with GnRHa or ulipristal acetate prior to laparoscopic or laparotomic myomectomy on 

intra-operative and post-operative outcomes. We performed an extensive search in Embase.com,  
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Wiley/Cochrane Library and PubMed in accordance with the Prisma guidelines. Twenty-three 

studies were included. In laparotomic myomectomy, pretreatment with GnRHa decreases intra-

operative blood loss with 97.39ml. Pretreatment with GnRHa before laparoscopic myomectomies 

also shows a reduction in intra-operative blood loss with 23.03ml and in frequency of blood 

transfusions.

Only two retrospective cohort studies reported on pretreatment with ulipristal acetate before 

laparoscopic myomectomy showing a statistically significant reduction in intra-operative blood 

loss, duration of surgery and frequency of blood transfusions after pretreatment with ulipristal 

acetate.  We concluded that administration of GnRHa prior to laparotomic myomectomy reduces 

blood loss and might decrease uterine adhesion formation. Also, pretreatment with GnRHa before 

laparoscopic myomectomy reduces blood loss, the frequency of blood transfusions and might 

increase recurrence rate of fibroids, however it should be taken into account that some results 

are mainly based on cohort studies. Other pretreatment agent ulipristal acetate has not been 

investigated sufficiently.

In chapter 3 we evaluate the histopathological endometrial changes in women using ulipristal 

acetate in a systematic review. We performed an extensive search in Embase.com, Wiley/Cochrane 

Library and PubMed in accordance with the prisma guidelines. Ten studies with a total of 1450 

participants were included.  Seven were randomized clinical trials and three prospective cohort 

studies. A quality assessment of all included studies was performed. In only five of ten studies 

an endometrial biopsy was performed during treatment. All of these studies described specific 

histological non-physiological endometrial changes (PAEC) due to ulipristal acetate, varying 

from 41 to 78.8% of all patients. Three of these studies also performed follow-up biopsies after 

discontinuing ulipristal acetate.  The percentage of PAEC decreased from 62% to 0%, 78.8% to 

0% and from 59% to 6-7% after the treatment period. In six of 1450 women (0.4%) endometrial 

hyperplasia was reported during or after ulipristal acetate use.  Five were simple hyperplasia, 

one biopsy showed simple atypical endometrial hyperplasia that resolved into benign secretory 

endometrium by the end of the treatment. One case of endometrial adenocarcinoma was reported, 

however this does not seem to be related to ulipristal acetate use, since it was already present at 

the baseline biopsy. In eight of ten studies a transvaginal ultrasound or MRI was performed at any 

moment to assess the endometrial thickness before, during and after treatment. Most studies 

showed a transient increase of endometrial thickness during treatment, which returned to normal 

within a few weeks after discontinuing ulipristal acetate.

Based on the literature found in this systematic review, follow-up after a maximum of four courses 

of ulipristal acetate did not report any non-reversible (pre-)malignant lesions of the endometrium. 

Most studies focused on short term use of ulipristal acetate and their follow-up period was limited. 

Therefore, we believe more information concerning long term (intermittent) use is needed before it 

can be concluded that its use is completely safe.
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In chapter 4 and chapter 5 we present the results of a double-blind randomized controlled non-

inferiority trial in nine hospitals in The Netherlands (MYOMEX trial). The objective was to compare 

pretreatment with GnRHa to ulipristal acetate prior to laparoscopic myomectomy. We intended to 

include a total of 90 patients with uterine fibroids planned for laparoscopic myomectomy. Patients 

were randomized in a 1:1 ratio to receive either daily oral ulipristal acetate 5mg for 12 consecutive 

weeks and a one-time placebo injection containing saline or a one-time intramuscular injection with 

Leuprolide acetate (11.25mg) and daily placebo tablets for 12 consecutive weeks. Study materials 

and medication packaging were identical for both groups. Surgery was performed within a month 

after the last tablet. 55 Patients were included in this study (30 in ulipristal acetate arm and 25 in 

Leuprolide acetate arm) due to a lower inclusion rate than anticipated. Non-inferiority of ulipristal 

acetate in terms of blood loss intra-operative was not shown in this trial. The mean diameter of 

the largest fibroid was significantly higher in patients allocated to ulipristal acetate compared to 

patients allocated to GnRHa. Intra-operative blood loss was found to be statistically significantly 

higher when pretreated with ulipristal acetate compared to GnRHa (median 525mL (range 348-

1025) vs. 280mL (range 100-500)). Post-operative hemoglobin drop was also higher. Suturing 

time of the first fibroid was statistically significantly longer in patients pretreated with ulipristal 

acetate (40 minutes (28-48) vs. 22 minutes (14-33)). Pretreatment with ulipristal acetate showed 

a smaller reduction in fibroid volume pre-operatively compared to GnRHa (-7.2% (-35.5 to 54.1) vs. 

-38.4% (-71.5 to -19.3)). Also, laparoscopic myomectomies in patients pretreated with ulipristal 

acetate were subjectively judged as more difficult than in patients pretreated with GnRHa due to 

more difficult identification of cleavage planes, softer fibroids resulting in less grip on the fibroid 

and higher bleeding tendency. 

We concluded that non-inferiority of UPA in terms of intra-operative blood loss could not be 

established, possibly due to the preliminary termination of the study. Pretreatment with GnRHa 

was more favorable than UPA in terms of: fibroid volume reduction, intra-operative blood loss, 

hemoglobin drop directly post-operatively, suturing time of the first fibroid and several subjective 

surgical ease parameters. Pretreatment with UPA compared to GnRHa has similar effects on 

bleeding pattern, menopausal symptoms, sexual functioning, symptom severity and quality of life 

from baseline up to six months post-operative. Due to the small sample size, no firm conclusions 

on costs could be made.

In chapter 6 we investigate differences in volume and fibroid vascularity expressed in vascular 

index after three months of (pre-)treatment with GnRHa or ulipristal acetate. We performed a 

prospective pilot study of 23 premenopausal women with uterine fibroids. Patients who started 

with GnRHa or ulipristal acetate and had at least one fibroid with a size between 3 and 12 cm, were 

included consecutively. Per patient one fibroid was evaluated. The ultrasound was performed at 

baseline and after three months using GnRHa or ulipristal acetate using a standardized protocol. 3D 

scans were evaluated using VOCAL software to calculate outcomes of volume, vascular index (VI) 

without shell (“shell off”) and of the inner shell. Four patients in the GnRHa group were additionally 

excluded from analyses due to insufficient quality of 3D scans. In the ten remaining patients (pre-)
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treated with LPA both volume and vascular indices of the fibroid reduced significantly after three 

months from a median of 224.3 cm3 to 124.8 cm3; median VI fibroid (shell off) reduced from 4.30 

to 0.93; and VI inner capsule from 6.34 to 1.28. After ulipristal acetate (n = 9) changes in fibroid 

volume and vascular indices did not reach statistical significance. A strong positive correlation 

was found between the VI of the fibroid (shell off) at baseline with the volume change after three 

months of GnRHa use.

In conclusion, we observed a consistent and statistically significant decrease in VI and fibroid 

volume after three months of GnRHa treatment in patients with uterine fibroids. The decrease 

in fibroid volume and VI was less consistent after ulipristal acetate use. The strong correlation 

between the VI at baseline and volume reduction, may in theory be used to predict the volume 

reduction after GnRHa.

In chapter 7 we evaluated the effectiveness of pretreatment with GnRHa or ulipristal acetate 

compared to no pretreatment before laparoscopic myomectomy in a matched case control study. 

Cases and controls were matched on mean diameter of the largest fibroid at baseline and number 

of fibroids removed.  Cases are patients who participated in a randomized controlled trial comparing 

3 months of pretreatment with ulipristal acetate to GnRHa prior to laparoscopic myomectomy 

(MYOMEX trial). Controls are patients who refused participation in the MYOMEX trial and did not 

receive medical pretreatment and patients who underwent a laparoscopic myomectomy between 

2005 and 2014 whose data were collected retrospectively. A total of 49 cases and 49 controls 

met the inclusion criteria. 42 patients could be matched in the GnRHa group of whom 25 had 

fibroids ≤8 cm and 46 could be matched in the ulipristal group of whom 12 patients had fibroids 

≤8 cm. For fibroids smaller than 8 cm, median intra-operative blood loss is significantly lower in 

patients pretreated with GnRHa compared to no pretreatment with a median difference of 75mL. 

For fibroids larger than 8 cm, no statistically significant difference in intra-operative blood loss was 

found. No differences were found comparing GnRHa with no pretreatment for duration of surgery, 

opening of uterine cavity, conversion rate and complication rate.  

Mean duration of surgery is 42 minutes longer in patients pretreated with ulipristal acetate than 

in no pretreated patients. This effect is mainly found for fibroids bigger than 8cm. Conversion rate 

in patients pretreated with ulipristal acetate is significantly lower compared to no pretreatment. 

No differences were found between pretreatment with ulipristal acetate and no pretreatment 

for intra-operative blood loss, opening of uterine cavity and complication rate. We concluded 

that a 3  months pretreatment with GnRHa is effective in reducing intra-operative blood loss in 

laparoscopic myomectomies, however clinical relevance may be discussed. Ulipristal acetate 

compared to no pretreatment has a negative effect on surgery time, but a reduced conversion rate.  

In chapter 8 we present the design of MYOMEX 3.0 trial, a double blind placebo controlled 

randomized  trial, which evaluates whether pretreatment with GnRHa prior to laparoscopic 

myomectomy is superior to no pretreatment for intra- and post-operative outcomes including 

surgical ease. Besides, we investigate the effectiveness of pretreatment with GnRHa for 
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different fibroid sizes. Pre-menopausal women visiting the outpatient clinic of Amsterdam 

University Medical Center location VUmc with a maximum of two uterine fibroids from 6-12 cm will 

be included. Participating women will be randomly allocated in a 1:1 ratio to receive either GnRHa 

or no pretreatment. The randomization list follows a stratification process for avoiding imbalance 

with respect to fibroid size at baseline: 1) fibroids with a volume from 113 cm3 to 267 cm3 

(diameter 6.0-7.9 cm) and 2) fibroids with a volume from 268 cm3 to 523 cm3 (diameter 8.0-9.9 

cm). Patients in the GnRHa group receive a single intramuscular injection with Leuprolide acetate 

(11.25mg) whilst patients in the no pretreatment group will receive a single intramuscular injection 

with normal saline (1mL). Amenorrhea and hot flushes caused by treatment with GnRHa may cause 

problems with blinding this study. Therefore, all patients allocated GnRHa will receive add back 

therapy with tibolone 2.5mg once daily for three months and patients allocated no pretreatment will 

receive an oral anticonceptive containing ethinylestradiol 30µg/levonorgestrel 150µg once daily 

for three months. In this way, both patients and surgeons will be blinded for treatment allocation 

during the whole course of the study. A total of 160 patients (80 per study arm) is needed.

In chapter 9, pretreatment prior to hysterectomy for uterine fibroids is evaluated in the frame of 

a guideline for the Dutch Society for Obstetrics and Gynaecology (NVOG). A systematic literature 

search was performed which yielded only three relevant papers. Outcome measures were intra-

operative blood loss, complication rate, duration of surgery, avoiding laparotomy and costs. Based 

on these studies, the guideline made the following recommendations:

Consider GnRHa as pretreatment prior to laparoscopic hysterectomy for uterine 

fibroids with the purpose of less intra-operative blood loss, shorter duration of surgery 

and reduction of uterine volume

When pretreatment is indicated, use GnRHa for at least three months

When the goal of pretreatment is reduction of uterine- or fibroid volume, use GnRHa 

instead of ulipristal acetate.

1. 

 

 

2. 

3. 

Chapter 10 presents a general discussion of this thesis. We discuss our results and future 

perspectives and a general conclusion will be presented.


