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Abstract

Objective: Was to compare bilateral uterine artery ligation (ascending branches) with classic tourniquet before abdominal myomectomy.
Methods: A prospective randomized controlled study. Thirty patients were recruited with symptomatic myomas ≥20 wks pregnant size. Patients were randomly assigned into two groups. Group A (15 patients) subjected to uterine artery ligation, and group B (15 patients) subjected to classic tourniquet before myomectomy. Intra- and post-operative blood loss, operative time, need for blood transfusion, postoperative fever, hospital stay, and subsequent ovulation were estimated.
Results: Patients in both groups were comparable with regards to sociodemographic characteristics, number and size of myomata. Intra and postoperative blood loss was significantly higher in group B (260±40 and 235±35cc) than in group A (190±30 and 115±20cc), respectively. Ten patients out of 15 in group A proved to be ovulating (66%) by TVS within 3-6 months postoperatively.
Conclusions: Bilateral uterine artery ligation during abdominal myomectomy for the treatment of symptomatic fibroids is safe, simple, less invasive and effective method for controlling intra- and post-operative bleeding. 
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Introduction
Leiomyoma is one of the most common pelvic tumors. Its incidence is reported to be 20-40% in women over 35 years old (1). Generally asymptomatic fibroid can be monitored simply through regular follow up visits. Myomectomy should be considered for symptomatic patients or for those who had large or growing tumors (2). 
Myomectomy and hysterectomy are the available modalities for treating leiomyoma, and patients who do not wish to maintain fertility might choose hysterectomy especially large syptomatizing one. However, this is not a common choice today because of the growing demand for uterine preservation among women (2,3) .
In multiple myomectomies, adhesions, intestinal obstruction and myoma recurrence frequently occurs in about 15-20 % of patients (4.5) . The most serious complication during abdominal myomectomy is blood loss and even uncontrolled intraoperative bleeding that necessitates hysterectomy (5).
Because of the hazards of blood transfusion as reaction, possible transmission of diseases as hepatitis B, C and AIDS, in addition to unavailability of blood, transfusion therapy is limited. Several methods to control blood loss are available including the use of diluted vasopressin (5), midline incision of the uterus (2), tourniquet (6) and GnRH Agonists (7), autologous blood transfusion (2) and controlled hypotension anesthesia (2). Although all of these techniques can reduce intraoperative blood loss, however, there is no good method exists to control postoperative uterine incision wound oozing.

Aim of the study
This was a prospective randomized controlled study conducted to compare the effect of bilateral uterine artery ligation “ascending branches” and the tourniquet method upon the amount of intraoperative and postoperative bleeding in abdominal myomectomy.
Patients and methods

The study was done in Sohag faculty of medicine South Valley University. Thirty patients were admitted to the OB/GYN department with uterine fibroids with symptoms warranting surgical treatment and wished to retain their uteri in the period from August 2005 to march 2006, with the following criteria:
· Age over 30 years old.

· Multipara.

· Myoma either single or multiple ( diagnosed clinically and by ultrasonography )

· Myoma size ≥ 20 wks pregnant size.

· Symptomatic myoma (menorrhagia, pelvic pain, or abdominal mass).

· All patients accepted hysterectomy with a written consent but they hoped to preserve their uterus if possibly.
The patients were randomly allocated into 2 groups. Group A included (15) patients who had myomectomy with uterine artery ligation. Group B included (15) patients who had myomectomy with classic tourniquet method.
In both groups, the following investigations and preoperative preparations were done:
· Abdominal and transvaginal ultrasonography.

· Full blood picture and Hb level.

· General fitness for operation.

Operative and postoperative measures were:
· All patients were operated by pfannenstiel incision under spinal anesthesia by the same team.

· Intra-operative blood loss was estimated by blood volume inside the suction machine in addition to the weight of towels and gauze used during surgery.

· Number of myomas that were enucleated.

· Operative time.
· Need for blood transfusion in “units”

· Pelvic suction tubal drain to measure the amount of blood loss from the uterine incision wound oozing for 48 hours postoperatively.
In the study group A, bilateral uterine artery ligation “ascending branches” at the level of internal os with 2/0 vicryl as suggested by O’ Leary for the treatment of hemorrhage following C.S (8) as the first step before starting the operation or with double ligation using silk sutures.
In the controlled group (group B), bilateral opening were made at the level of the internal os at bloodless points in the broad ligament and a tourniquet was passed through these opening for uterine arteries compression and the tourniquet was loosened at the end of the operation using Foley’s catheter.

Short-term follow up was performed each cycle within 3-6 months postoperatively after uterine artery ligation (group A patients) to detect its effect upon folliculogenesis and ovulation using transvaginal ultrasonography (TVS) starting from day 10 of each cycle.
Results
Myomectomy was performed successfully in all patients and hysterectomy was not needed.

The social class and the demographic data were similar in both groups and also the main symptoms were similar as shown in table I.
The values related to the number of enucleated myomas, their position either” fundal, anterior, or posterior ” and type of myoma either intramural or subserous, were similar in both groups  as shown in table II.

Comparing both groups regarding operative time and hospital stay were similar (P value >0.05). The intraoperative blood loss was found to be significantly lower in group A than group B (P < 0.05). The Hb level was similar in both groups before myomectomy. However, Hb level was higher in group A than in group B one day post-operative with significant difference (P<0.05) as shown in table III.
With regard to intraoperative blood loss, in group A it was estimated to be 190±30 cc where in group B it was estimated to be 260±40 cc with significant difference in both group (P < 0.05) as shown in table III.
Pelvic suction tubal drain which was removed 48 hours after the operation revealed that blood loss ranged from 70-170 cc with a mean of 115 cc in group A. where in group B , blood loss ranged from 150-320 cc with a mean of  235 cc, the difference between the two groups  was statistically significant (P < 0.05) as shown in table III.
All patients in both groups received one unit of blood pre-operatively because of high prevalence of anemia among Egyptian women in Upper Egypt. Intraoperatively, none of group A patients received post operative blood transfusion, where 4 cases in the group B were given another unit of blood especially when the pelvic drain blood loss was calculated to be over 250 cc. Postoperative febrile morbidity was found in 3 cases in group A (20%) and 5 cases in group B (33%) with significant difference (P< 0.05).

All the 15 patients of group A were recruited within 3-6 months after myomectomy for ovulation monitoring by using serial transvaginal sonographic scan (Acuson 128 XP/10). Sonographic criteria of ovulation were diagnosed in 10 Ladies (66%).
Discussion

Abdominal myomectomy is one of the surgical methods used for the treatment of symptomatizing myomas. It is performed to patients who want to preserve their uteri (9).
During abdominal myomectomy, the most serious operative complication is severe bleeding. However, if this bleeding is not well-controlled, hysterectomy may be required. Although all the available  techniques can reduce operative blood loss but there is no good method to control the post operative uterine incision wound oozing.

Tourniquet is the most common method during abdominal myomectomy which is effective in reducing blood loss intraoperatively. With the view to avoid the restriction of the uterine blood circulation for long time, surgeon recommended to open and reclose the tourniquet periodically (10).

 
Due to the fact that patients who underwent uterine artery ligation “ascending branches” in case of uterine atony in cesarean section did not have any complaints either intra- or postoperatively and also their fertility was not affected, and because of successful treatment of myomas through uterine artery embolization (7), so from both point, the stopping of uterine artery circulation is a curative treatment alternative (11,7).
In abdominal myomectomy operation, tourniquet is used to reduce blood loss intraoperatively but it is taken out by the end of the operation where the circulation is restarted in the uterine arteries. However, the risk of postoperative bleeding and re exploration of the patient is present, otherwise uterine artery embolization may be required(12).
In this study, we have described a newly developed technique to treat symptomatic fibroid. A uterine artery ligation followed by myomectomy is very promising advance in the treatment of symptomatic fibroids. Occlusion of uterine artery does not destroy all symptomatic fibroids (13) but it can effectively treat small ones growing in the uterus (14). Our results were comparable to that of Sapmaza and Celik (2003) (15). 
Liu et al (2004) (16) suggested that the uterine depletion procedure by occlusion of the uterine artery is durable. No new fibroids will develop or grow normally. This method with complete occlusion of the uterine arteries resulted in ischemia that seems to destroy all of the small seedling fibroids that would later become symptomatic (17).

In our experience, about 66 % of cases of uterine artery ligation after myomectomy had follicular growth and ovulation. This correlates with the results of Murat et al (2005) who reported a case of pregnancy and delivery after hypogastric artery ligation in postpartum hemorrhage 18. 
Conclusion
Bilateral uterine artery ligation during abdominal myomectomy for the treatment of symptomatic fibroids is safe, simple, less invasive and effective method for controlling intra- and post-operative bleeding. Further, it is useful for potential reproductive function by preserving the uterus and ovarian function.
Table (I): Socio-demographic criteria and the main symptoms in both groups

	Parameter 
	Group A

N=15
	Group B

N=15
	P value

	Age (years) (mean ± SD)
	32 ± 2.5
	33 ± 1.5
	NS 

	Gravida (mean ± SD)
	4.1 ± 1.2
	4.3 ± 0.9
	NS

	Parity (mean ± SD)
	3.8 ± 1.1
	3.7 ± 1.2
	NS

	Menorrhagia 
	12 (80%)
	13 (86.6%)
	NS

	Pain 
	9 (60%)
	8 (53.3%)
	NS

	Mass 
	15 (100%)
	15 (100%)
	NS


 NS = non significant (P>0.05).
Table II: Number, position and type of myoma that enucleated

	Parameter
	Group A

N=15
	Group B

N=15
	P value

	Number (mean ± SD)        
	3 ± 1
	3 ± 1
	NS

	Fundal myoma 
	8 (53.3%)
	9 (60%)
	NS

	Anterior myoma
	5 (33.3%)
	5 (33.3%)
	NS

	Posterior myoma 
	2 (13.2%)
	1 (6.6%)
	NS

	Intramural myoma
	12 (80%)
	13 (86.6%)
	NS

	Subserous myoma 
	3 (20%)
	2 (13.2%)
	NS


 NS = non significant (P>0.05).

Table III: Comparison between both groups in operative time, hospital stay, intraoperative blood loss and pelvic drain in 48 hours after myomectomy

	Parameter
	Group A 

N=15
	Group B

N=15
	P value

	Operative time “ minutes “
	76 ± 12
	80 ± 15
	N.S

	Hospital stay “ days “
	5.4 ± 0.8
	5.5 ± 0.8
	N.S

	Intraoperative blood loss “ cc”
	190 ± 30
	260 ±40
	P < 0.05*

	Pelvic drain “ 1st 48 hours “
	115 ± 20
	235 ± 35
	P < 0.05

	Postoperative fever “ above 38.5 “
	3 (20%)
	5 (33.3%)
	P < 0.05


NS = non significant (P>0.05).                      *P< 0.05= significant.
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