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Abstract

Background: In this prospective study, we aimed to compare the intraoperative complication
rates, operation time, preoperative-postoperative AMH and hemoglobin values, and the length
of hospital stay for the patients undergoing elective laparoscopic myomectomy made or not
made with uterine artery and ovarian artery ligation. Methods: In this prospective clinical
study, 32 patients undergoing elective laparoscopic myomectomy were divided in two groups
as ligated and non-ligated. Primer outcome was determined according to different preopera-
tive-postoperative haemoglobin to determine blood loss in patients. Seconder outcomes were
determined as intraoperative complication rates, operation time, preoperative-postoperative
AMH and the length of hospital stay. Results: Similar demographic characteristics were found
for both groups (ligated and non-ligated). Additionally, myoma localization, age (39+5 vs
41.2+3.8), preop haemoglobin (12.7+0.9 vs 12.6 +1.3), preop and postop AMH (1.9 £2.2 and
2+2.1vs1.1+1.7and 1.1 +1.3) and operation time (69 +17 vs 75.3 + 19) were similar, while
postoperative haemoglobin values (10.4+1.1 vs 11.4+1.3) were significantly higher for ligated
group than non-ligated when compared. Conclusions: It was observed that the loss of periop-
erative and postoperative hemoglobin value is decreased by ligation of uterine and ovarian
arteries during and after the laparoscopic myomectomy without causing any important change
of the operation time and AMH values.
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Oz

Amagc: Bu prospective ¢alismada, elektif laparoskopik myomektomi yapilanlarda uterin arter
ve overyan arter ligasyonu yapilan ve yapilmayan hastalarm intraoperatif komplikasyon oran-
lar1, operasyon siiresi, preoperatif-postoperatif AMH ve hemoglobin degerleri ile hastanede
kalig siirelerini karsilastirmay1 amacladik. Gereg ve Yontem: Bu prospektif klinik ¢aligmada
elektif laparoskopik myomektomi yapilan 32 hasta uterin ve ovaryan arter ligasyonu yapilan ve
yapilmayan olarak iki gruba ayrildi. Primer sonug, hastalarda kan kaybini belirlemek igin pre-
operatif-postoperatif hemoglobine gére belirlendi. Ikincil sonuglar ise intraoperatif kom-
plikasyon oranlari, operasyon siiresi, preoperatif-postoperatift AMH ve hastanede kalig siiresi
olarak belirlendi. Bulgular: Her iki grup i¢in (ligasyon yapilan ve yapilmayan) benzer demo-
grafik 6zellikler bulundu. Ayrica myom lokalizasyonu, yas (39+5 vs 41,2+3.8), preop hemo-
globin (12.7+£0.9 vs 12.6 +1.3), preop ve postop AMH (1.9 +2.2ve 2 +2.1vs 1.1 +1.7ve 1.1
+1.3) ve operasyon siiresi (69 17 vs 75.3 = 19) benzer iken, postoperatif hemoglobin degerleri
(10.4£1) (11.4+1.3) karsilagtirildiginda, bagli grup igin baglanmayan gruba gore anlamli olarak
daha yuksekti.

Sonug: Laparoskopik myomektomi sirasinda ve sonrasinda uterin ve over arterlerinin ligasyonu
ile operasyon siiresi ve AMH degerlerinde 6nemli bir degisiklige neden olmadan perioperatif ve
postoperatif hemoglobin deger kaybinin azaldig1 gézlendi.

Anahtar kelimeler: Laparoskopi, myomektomi, arter ligasyonu
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Introduction

Uterine leiomyomas are the most common pelvic tumor in women (1,2). The reported incidence in reproductive
women is 20-25% (3). The rate of diagnosis of these tumors increases with advancing age in the reproductive
years (4,5). Rate appears to decrease in postmenopausal women (5). Leiomyoma is the cause of one-third of
patients admitted to the gynecology clinic (6). On the other hand, histopathological examination of the uterus
revealed that the prevalence of leiomyoma rose above 70% (7). This finding indicates that many women with
leiomyomas are asymptomatic. Leiomyomas are clinically important pathologies because they are the most
common cause of abnormal uterine bleeding and hysterectomies (8). Leiomyomas can be detected during routine
pelvic examinations. Camer and Patel they give the rate of leiomyoma as 74% in premenopausal women and 84%
in postmenopausal women in serial sections. Only 20-50% of cases have symptoms directly attributed to
leiomyomas (3,9,10). The incidence and severity of symptoms are directly proportional to the size, number and
localization of the leiomyoma.

Leiomyoma often causes symptoms of abnormal uterine bleeding, reproductive dysfunction, infertility,
spontaneous abortion, pain and compression. Transvaginal USG is the first step in most cases with suspected
leiomyoma. It is an adequate diagnostic method. However, USG can be found in some highly enlarged uteruses.
may be insufficient, however, with MRI (magnetic resonance imaging) uterus and leiomyoma volume can be
measured with full accuracy, as well as ovarian anatomy and It is also possible to distinguish leiomyomas from
adenomyosis with full accuracy. Asymptomatic leiomyomas can be followed, when they are symptomatic, the
treatment method is determined by looking at the patient's age, fertility status, desire to protect the uterus, the size
of the myoma, the location of the myoma, the severity of the patient's symptoms, and whether he has been treated
before. (8,17). Most of the leiomyomas are asymptomatic and grow slowly. Small and medium-sized and
asymptomatic leiomyomas can be followed by pelvic examination and TV-USG performed every 6-12 months.
Surgery is the main step in the treatment of leiomyoma. Hysterectomy while it is a definitive procedure, different
techniques such as myomectomy, endometrial ablation, uterine artery embolization (UAE), magnetic resonance
focused ultrasonography (MRgFUS) and myolysis are alternative methods. Abnormal uterine bleeding,
compression symptoms, 1f there is infertility, recurrent pregnancy loss, surgical treatment is applied. The most
common form of treatment for symptomatic leiomyoma worldwide is hysterectomy (18,19). Myomectomy can
be performed in cases of fertility desire, desire to protect the uterus, leiomyoma secondary infertility, recurrent
pregnancy loss, pedicled subserous or submucous leiomyoma, submucous leiomyoma with menorrhagia, rapidly
growing leiomyoma. In myomectomies, the incidence of febrile morbidity decreases following surgery (19,20).
One of the biggest risks in myomectomies is blood loss. By placing a tourniquet on the uterine arteries or using
local vasopressin, blood loss can be minimized and therefore less blood transfusion is required (19.21). The risk
of blood transfusion during or immediately following myomectomy has been calculated as approximately 15%
(8). However, intraoperative blood loss was found in both hysterectomy and myomectomy groups; It should not
be overlooked that it correlates with the size of the uterus, the duration of the surgery, and the number of
leiomyomas removed in the myomectomy group (21). Following myomectomy, symptoms including
menorrhagia and pelvic pressure were found to regress at a rate of 81%. The disadvantage of this procedure is a
greater risk of developing leiomyomas from new clones of abnormal myocytes. Until recently, the traditional
approach to myomectomies was laparotomy. However, today this situation tends to change in favor of
laparoscopic intervention. The first laparoscopic myomectomy was reported in 1979 by Semm K (22). The biggest
obstacle in laparoscopic myomectomies is the difficulty of suturing the uterus. In addition, it should not be
forgotten that the long operation time increases the risk of pulmonary and thromboembolic complications.
Among the difficulties of laparoscopic myomectomy; bleeding, difficulty in closing the defect, difficulty in
intraoperative technique, and difficulty in removing the fibroid from the abdomen. Advantages of laparoscopic
myomectomy; less blood loss, less hospital stay, less adhesion, cosmetic scar advantage, less postoperative
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morbidity, less operative trauma. After the 1980s, laparoscopy quickly gained a place in surgical practice due to
its advantages over conventional open surgery in terms of less postoperative pain, better cosmetic results, and a
shorter and uncomplicated recovery. There is a significant suppression of the immune system in the postoperative
period in proportion to the size of the surgical procedure (24). Since less tissue dissection is performed during
laparoscopic surgery, the neuroendocrine and metabolic responses of the organism to stress and immune
suppression in the postoperative period remain at a lower level (25). As a result, the severity of the response to
stress and the decrease in the need for analgesics allow for a quicker and uncomplicated recovery and thus an
earlier return to daily life.

Anti-Mulerian Hormone (AMH): AMH is produced in Sertoli cells in the testis in men and granulosa cells in the
ovary in women (26). Serum AMH levels in women are lower than in men. When the menstrual cycle starts after
puberty, the circulating AMH level gradually decreases and cannot be detected at menopause (27). Basic studies
have shown that AMH is effective in follicular hormone production. Studies in animals have shown that AMH
increases aromatase activity and decreases the number of LH receptors stimulated by FSH in granulosa cells. It
reduces testosterone production in theca cells. AMH indicates a primordial follicle pool and has been shown to
be released from preantral and early antral follicles by <8 mm during follicular growth. Has a regulatory effect
on ovarian activity

Materials and Methods

This study was conducted with the approval of the ethics committee of Sigli Hamidiye Training and Research
Hospital, on 30/06/2015, with issue humber 456.

This study is an invasive, randomized, controlled prospective study involving 32 patients who underwent
laparoscopic myomectomy at Sigli Hamidiye Etfal Training and Research Hospital, Gynecology and Obstetrics
Clinic between 23.03.2014 and 20.07.2016. A total of 32 female patients, 16 of whom were clipped uterine and
ovarian arteries, and 16 of whom were not clipped, were included in the study. Patients aged between 16 and 45
years, with subserous or intramural uterine subserous or intramural less than 10 cm, uterine bleeding and/or pelvic
pain and/or infertility symptoms were included in the study.

In our study, in patients who underwent laparoscopic myomectomy, ovarian and uterine arteries were clipped and
not clipped; Preoperative and postoperative hemoglobin values, preoperative and postoperative Anti-Miillerian
Hormone values, hospital stay of the patients in the groups, perioperative postoperative complications and
operation times were compared.

For uterine artery ligation, the uterine artery was dissected by opening the peritoneum by approximately 2 cm
with the help of bipolar scissors and clipped over the ureter from the point where the angle between the external
iliac artery and the internal iliac artery coincided with the umbilical artery, and clipped with the number 5 clip. In
the ovarian artery ligation, after the ovary was lifted towards the anterior abdominal wall with the help of an
atraumatic grasper, the ureteral reflex was observed and clipped with the number 5 clip over the infundibulopelvic
ligament.

After the myomectomy procedure and suturing, the clips were removed from where they were.

Criteria for exclusion from the laparoscopic myomectomy study

- Over 45 years old or under 16 years old

- Having fibroids larger than 10 cm

- With multiple myomas in the uterus

- with submycose myoma

- Refusal to work

A detailed anamnesis was obtained from all patients included in the study. General gynecological examination
and gynecological ultrasonography were performed. Smears were taken from those who did not have a smear test
in the last 1 year. In addition, informed consent was obtained from each patient.
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Complete blood count was requested on the 1st day preoperatively and postoperatively from all patients included
in the study.

All of the patients included in the study were called preoperatively and after the 20th postoperative day. Anti
Miillerian Hormone was requested.

The data were collected and statistical analyzes were made using the SPSS 18.0 for windows software program
from the computer environment. While evaluating the study data, descriptive statistical methods (mean, median,
standard deviation) as well as the Mann-Whitney U test were used to compare quantitative data. It was accepted
when there was statistical significance (p<0.05).

Results

In our study, the results of the preoperative, perioperative and postoperative results in women aged 16-45 years
who came to our clinic with treatment-resistant menometrorrhagia and/or pelvic pain and/or infertility complaints
between 2014 and 2016 were evaluated in patients who underwent uterine artery and ovarian artery ligation in
laparoscopic myomectomy and those who did not. comparison has been made.

As shown in Table 1, when the location of myoma in the uterus was examined in the preoperative examinations
of the patients, 8 patients (50%) with myoma in the anterior uterus, 4 patients (25%) with the uterus in the fundus,
and 4 patients (25%) with the uterus posterior. In the case group, 6 patients (37.5%) with myoma in the anterior
uterus, 5 patients (31.2%) with the uterus in the fundus, and 5 patients (31.2%) with the uterus posterior. In the
comparison, there was no significant difference between the groups in terms of localization of myoma, since the
p value was above 0.05.

Among the groups; Age, preop hgb, postop hgb, preop AMH, postop AMH, myoma size and parity were
compared. Group numbers, means, standard deviations and p values of the compared parameters are shown in
Table 2. In the age distribution between those who underwent uterine and ovarian artery ligation and those who
did not have arterial ligation, the age of the ligated group was 41.2 + 3.8 years, while the age of the non-ligamented
group was 39 + 5 years, and there was a significant difference between the ages, since the p value was greater
than 0.05. not detected.

In terms of preoperative hemoglobin results between those who underwent uterine and ovarian artery ligation and
those who did not have arterial ligation, the preoperative hemoglobin value of the ligated group was 12.6 + 1.3,
while the preoperative hemoglobin value of the group without ligation was 12.7 £ 0.9. There was no significant
difference between the hemoglobin results as p> 0.05.

In terms of postoperative hemoglobin results between those who underwent uterine and ovarian artery ligation
and those who did not have arterial ligation, the postoperative hemoglobin value of the ligated group was 11.4 +
1.3, while the postoperative hemoglobin value of the group without ligation was 10.4 £ 1.1. A significant
difference was found between the hemoglobin results as p<0.05.

In terms of preoperative Anti-Mullerian Hormone results between the groups who underwent uterine and ovarian
artery ligation and those who did not have arterial ligation, the preoperative Anti-Mdllerian Hormone value of
the ligated group was 1.1 + 1.7, while the preoperative Anti-Mullerian Hormone value of the non-ligation group
was 1.9 + It was determined as 2.2 and there was no significant difference between the preoperative Anti-
Miillerian Hormone results as p>0.05.

In terms of postoperative Anti-Millerian Hormone results between those who underwent uterine and ovarian
artery ligation and those who did not have arterial ligation, the postoperative Anti-Mdllerian Hormone value of
the ligated group was 1.1 £ 1.3, while the postoperative Anti-Millerian Hormone value of the non-ligation group
was 2 + 2 It was determined as ,1, and there was no significant difference between postoperative Anti-Miillerian
Hormone results as p>0.05.

In the distribution of myoma size between those who underwent uterine and ovarian artery ligation and those who
did not have arterial ligation, the size of myoma in the ligated group was 5.3 = 0.7 cm, while the size of myoma
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in the group without ligation was determined as 5.8 + 1.2, and it was found to be between fibroid sizes. Since
p>0.05, no significant difference was detected.

The operation time and hospital stay were compared between the case and control groups. The operation time of
the control group was 69 + 17 minutes, and the operation time of the case group was 75.3 £ 19 minutes, and there
was no significant difference between the groups in terms of operation time. In the Table 3, the hospital stay of
the control group was 2.3 £+ 0.6 days, and the hospitalization period of the case group was 2.3 + 0.6 days, and no
significant difference was observed between the groups in terms of hospital stay.

Table 1. Comparison of the location of myoma

Location of myoma Control With artery ligation P
Anterior, (%) 8 (50) 6 (37.5)
Fundus, (%) 4(25) 5(31.2) 0.776
Posterior, (%) 4(25) 5(31.2)

Table 2. The parameters we compared in our study

Variables ‘ Mean+SD P

Age Control 39+5 0.163
g With artery ligation 41.2+3.8 0.164
Control 12.7+0.9 0.965

Pre-op hgb X A
with artery ligation 126+1.3 0.965
Control 104+11 0.032

Post-op hgb - —
with artery ligation 114+13 0.033
Control 19+£12 0.572

Pre-op AMH . T
with artery ligation 11+£17 0.574
Control 2+1.1 0.478

Post-op AMH . A
with artery ligation 11+£13 0.512
. Control 58+1.2 0.227

Myoma size . -
with artery ligation 53+0.7 0.229
. Control 1+0.73 0.629

Parite . -
with artery ligation 1.1+£071 0.629

Table 3. Previous operations of patients who underwent laparoscopic myomectomy

Operation Control with artery ligation P
None (%) 13(81.2) 12(75)
CIS (%) 2 (12.5) 2(12.5) 0.83
Myomectomy (%) 1(6.2) 2(12.5)

Discussion

Laparoscopic surgery provides many advantages such as reduced postoperative pain. shorter hospitalization and
better cosmetic results. Laparoscopic myomectomy may be a better alternative to the abdominal approach in
selected patients. In addition. laparoscopic myomectomy may be associated with complications such as bleeding
and other organ injuries and increased recurrence rates. In order to reduce these risks. bilateral uterine artery
and ovarian artery ligation procedure is on the agenda before myomectomy.
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Bae JH et al. performed laparoscopic myomectomy with uterine artery ligation alone in a group of 90 patients
in 2011. and compared the postoperative results and short-term recurrence of the two groups to evaluate the
efficacy of uterine artery ligation. As a result of the developments and advances in preoperative medications.
surgical technique. experience and laparoscopic surgical instruments. the operation time was shortened.
complications were minimized. and perioperative blood loss was reduced in cases without uterine artery ligation.
There was no significant difference in postoperative hemoglobin values. Preoperative use of GnRH reduces
myoma size. facilitates myomectomy and reduces blood loss during laparoscopic myomectomy.

In the study of Rakesh Sinha et al. in 2011 in which they performed laparoscopic myomectomy with only uterine
artery ligation. they concluded that bilateral ligation of the uterine arteries from the point of origin from the
internal iliac artery reduces the blood loss that may occur during the surgical procedure. It has also been shown
to reduce recurrence rates by necrosis of very small fibroids.

In our study. in order to evaluate the effectiveness of arterial ligation. those who had bilateral uterine and ovarian
artery ligation and those who did not have ligation were compared as 2 groups. perioperatively and
postoperatively. Arterial ligation was found to be beneficial in providing intraoperative hemostasis. Thus. the
need for postoperative blood transfusion decreased as the postoperative hemogram values of the patients did not
decrease significantly.

It was shown that there was no significant difference between the Anti-Mullerian Hormone results. which were
evaluated to evaluate preoperative and postoperative ovarian reserve. between those who underwent uterine and
ovarian artery ligation and those who did not. This shows that Laparoscopic myomectomy with uterine and
ovarian artery ligation has no negative effect on ovarian reserve in patients with fibroids with infertility.

There was no significant difference between those who underwent uterine and ovarian artery ligation and those
who did not undergo uterine and ovarian artery ligation in terms of operation times.

When the length of hospital stay was compared. no significant difference was observed between those who
underwent uterine and ovarian artery ligation and those who did not. There is no data on temporary artery
ligation in the current literature.nSince our study was prospective. the number of patients was relatively limited.
Studies with large samples are needed to contribute more to the literature.

Conclusion

In conclusion. this study showed that uterine and ovarian artery ligation performed during laparoscopic
myomectomy reduces the need for perioperative and postoperative blood transfusion.

Laparoscopic myomectomy with uterine and ovarian artery ligation has no negative effect on ovarian reserve in
patients with fibroids with infertility. according to the Anti-Mllerian Hormone results evaluated to evaluate
ovarian reserve.
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