
ABSTRACT 

Objective: The aim of the current 

study was to compare between the 

effect of medical (pre-operative intra-

venous oxytocin infusion) and non-

medical (peri-cervical mechanical 

tourniquet) interventions regarding 

their efficacy to decrease blood loss in 

abdominal myomectomy. 

Study Design: A prospective random-

ized controlled clinical trial. 

Patients and Methods: The study was 

conducted in obstetrics and gynecolo-

gy hospital, faculty of medicine, Cairo 

University, Egypt in the period from 

January 2016 till December 2016. It 

included 140 women seeking treat-

ment for symptomatic leiomyomas, 

and scheduled for abdominal myomec-

tomy. Patients were randomly as-

signed into two groups: group A who 

received intravenous oxytocin infusion 

intraoperatively and group B in whom 

pericervical tourniquet was applied. 

The primary outcome was intra-

operative blood loss while the second-

ary outcomes were the need for blood 

transfusion, difference between pre-

operative and postoperative hemoglo-

bin and hematocrit, operative time, 

length of hospital stay, and postopera-

tive fever. 

Results: baseline characteristic of 

study participants were similar be-

tween both groups with no statistically 

significant differences between them. 

There was a statistically significant 

difference between both groups re-

garding intra-operative blood loss 

(493.9±125.2 in oxytocin group 

408.3±94.3 in tourniquet group; 

p=0.027). Postoperative hemoglobin 

and hematocrit were significantly 

higher in the tourniquet group 

(10.92±0.92 &29.76±2.77 respectively) 

than the oxytocin group (9.06±0.78 

&23.74±2.99 respectively; p=<0.001). 

other outcomes as hospital stay, the 

operative time, postoperative fever 

and wound infection did not show sta-

tistically significant differences in both 

groups. 

Conclusion: peri-cervical Tourniquet 

is more effective than oxytocin infu-

sion in decreasing blood loss during 

myomectomy operation besides reduc-

ing the need for blood transfusion. The 

tourniquet is a cheap method and 

should be used in all myomectomy 

operations when possible. 
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INTRODUCTION 

Uterine leiomyomas (myomas or 

fibroids) are smooth muscle tumors and 

are the most common type of pelvic tu-

mors in women. Myomectomy is the 

removal of the myomas while leaving the 

uterus in place (Kongnyuy & Wiysonge, 

2011). Myomas are clinically apparent in 

approximately 12 to 25 percent of repro-

ductive-age women and noted on patho-

logic examination in approximately 80 

percent of surgically excised uteri 

(Downes et al., 2010). The majority of 

myomas are small and asymptomatic, but 

many women with fibroids have signifi-

cant problems that interfere with some 

aspect of their lives and warrant therapy 

(Borah et al., 2013). Symptoms are clas-

sified into three categories: Heavy or 

prolonged menstrual bleeding, Bulk-

related symptoms, such as pelvic pres-

sure and pain, Reproductive dysfunction 

(i.e., infertility or obstetric complica-

tions) with abnormal uterine bleeding 

(AUB) and menstrual cramps are the 

most common symptoms (Stewart, E. A. 

2015). 

Surgery is indicated for symptomat-

ic uterine leiomyomas; hysterectomy for 

women who have completed childbearing 

(women > 40 years old), and myomecto-

my for women <40 years old who wish to 

preserve uterine and fertility (Kongnyuy 

et al., 2008). While the classic approach 

to removing subserosal or intramural 

myomas has been through a laparotomy 

incision, laparoscopic and robotic-

assisted procedures are becoming more 

common. Hysteroscopic myomectomy is 

the procedure of choice for removing 

intracavitary myomas (submucosal and 

intramural myomas that protrude into the 

uterine cavity) (Kongnyuy & Wiysonge, 

2011). Myomectomy may be complicat-

ed by hemorrhage, fever, and infection, 

conversion to hysterectomy, adhesive 

disease, and visceral injury. The average 

volume of blood loss for open abdominal 

myomectomy varies across studies from 

approximately 200 to 800 mL (West et 

al., 2006). In series of 100 or more open 

abdominal myomectomy procedures, the 

blood transfusion rate has varied widely 

from 2 to 28 percent (Sawin et al., 2000). 
Bleeding can be prevented or decreased 

with mechanical or pharmacologic meth-

ods such as use of tourniquets, uterine 

artery dissection, vaginal misoprostol, 

intra-myometrial infiltration of bupiva-

caine plus epinephrine, injection of vaso-

pressin into the uterus, preoperative ad-

ministration of gonadotropin-releasing 

hormone (GnRH) agonist, and peri-

operative injection of ascorbic acid. 

Oxytocin administration reduces 

blood loss after delivery, and this hor-

mone is widely used to prevent postpar-

tum hemorrhage. Data from a meta-

analysis of two randomized trials includ-

ing 77 women showed that intravenous 

oxytocin does not reduce blood loss com-

pared with physiologic serum (mean dif-

ference in blood loss -69 mL; 95% -297 

to 157) (Kongnyuy & Wiysonge, 

2011). However, a recently published 

article by Atashkhoei et al. demonstrated 

that Intra-operative oxytocin infusion 

appears to be safe and effective in de-

creasing blood loss during abdominal 

myomectomy. 

The aim of our study was to com-

pare the efficacy of oxytocin administra-

tion during abdominal myomectomy ver-

sus pericervical tourniquet in reducing 

intraoperative blood loss and other post-

operative outcomes. 
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PATIENTS AND METHODS 

This study is a prospective single-

blinded randomized trial that was con-

ducted at the obstetrics and gynecology 

hospital, faculty of medicine, Cairo Uni-

versity, from January 2016 to December 

2016. Approval of our departmental sci-

entific committee has been received be-

fore patients’ recruitment. 

We included 140 patients with 

symptomatic leiomyoma; all of them 

underwent transabdominal myomecto-

my. Diagnosis of leiomyomata was made 

by pelvic examination and ultrasound 

scanning in all patients. Our inclusion 

criteria were: adult women aged between 

20 and 40 years, having Five or less 

symptomatic uterine myomas, complain-

ing of Abnormal uterine bleeding 

(menorrhagia or/and metrorrhagia). Pain, 

Pressure symptoms (urinary frequency or 

backache), Progressive abdominal en-

largement (abdominal swelling). All fi-

broids were classified as subserous or 

intramural by ultrasound, whereas the 

maximum diameter of the largest fibroid 

was > 4 cm and < 10 cm. 

We excluded patients with the fol-

lowing criteria: Virgin patients, obese 

women (body mass index more than 30 

kg/m2), having Cardiovascular or respir-

atory disease, preoperative hemoglobin 

level below 10gm/dl). Patients known to 

be allergic to oxytocin or Patients with 

positive pregnancy test were also exclud-

ed. Patients who received pre-operative 

embolization or hormonal therapy (such 

as a GnRH analogue) were not included. 

Patients presented by or with suspected 

malignant gynecological disease, patients 

with sub-mucosal fibroids, cervical or 

supracervical fibroids, broad ligamentary 

fibroids were excluded from the study. 

An Informed written consent was 

obtained from all study participants be-

fore recruitment in the study. Before 

surgery, every patient underwent coun-

seling by the surgeon. The risks and 

benefits of the procedure were explained. 

All patients were subjected to the follow-

ing: history taking, General examination 

including measurement of Body mass 

index (BMI), abdominopelvic examina-

tion, 2D Ultrasonography was carried out 

using transabdominal and transvaginal 

probe of Sonoace R5® device by Sam-

sung Medison to confirm the exact site, 

size, and number of uterine fibroids and 

to exclude any associated pelvic patholo-

gy. Venous blood samples for the assess-

ment of Hemoglobin (Hb) and hemato-

crit levels were withdrawn before the 

operation for each case. Other venous 

blood samples were withdrawn for the 

assessment of kidney functions (serum 

creatinine level), liver functions (ALT), 

coagulation profile (PT, PTT, INR) and 

viral markers (HBVs Ag and HCV anti-

body), as a part of anesthetic workup. 

Randomization and Allocation Con-

cealment 

We randomly allocated the eligible 

patients in a 1:1 ratio into two groups 

(each group with 70 patients) either oxy-

tocin group or tourniquet group using 

computer-generated random numbers 

table. One hundred forty sequentially 

numbered, opaque, sealed envelopes 

were used, each envelope carried a num-

ber, and each envelope enclosed a paper 

with a letter (A or B) whereas: Letter A 

represents the oxytocin group and Letter 

B represents the tourniquet group. 

On the day of surgical intervention, 

each patient randomly picked an enve-

lope carrying a number, so that patients 
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were not aware of the assignment (single

-blind technique), then the method that 

was used to decrease blood loss during 

the operation was applied according to 

letter enclosed (A or B) guided by the 

computer-based randomization table. 

Study Groups 

The patients were randomly as-

signed to one of the two parallel groups: 

Group A: 2 ampules of oxytocin (10 u /

mL/ amp) were added to normal saline 

solution 1000 mL and given as intrave-

nous infusion at a rate of 120 mL/h. Ad-

ministration of oxytocin was started Af-

ter induction of general anesthesia and 

immediately before the operation. 

Group B: The tourniquet method was 

utilized where we dissected the urinary 

bladder downwards off the lower uterine 

segment, and then we made a perforation 

in the posterior layer of the broad liga-

ment bilaterally at the level of uterine 

isthmus. A tourniquet (using 16- inch 

Foley catheter) was inserted through the 

perforation encircling the uterine arteries 

bilaterally. We carefully excluded The 

Fallopian tubes and the ovaries from the 

line of the tourniquet to prevent direct 

compression and necrosis. The tourni-

quet was released intermittently (at about 

30 minutes interval) during the surgery 

and finally removed after suturing the 

uterus (Ikechebelu et al.,  2010). 

The Technique 

All patients received general anes-

thesia. two units of blood were prepared 

for each patient. Pre-operative antibiotics 

were given to all patients in the form of a 

single dose intravenous 2 grams of 1st 

generation cephalosporin (Cefazoline®) 

taken 30 to 60 minutes before skin inci-

sion.  Patients were placed in dorsal li-

thotomy position followed by urinary 

catheterization - after general anesthesia- 

surgical sterilization and toweling. The 

operations were performed by three ex-

perienced surgeons via the standard tech-

nique through transverse lower ab-

dominal incision (Pfannenstiel incision) 

or midline vertical incision.  Surgical 

techniques which reduce intra-operative 

blood loss were applied as much as pos-

sible. All myomas were enucleated 

through a single incision, and New inci-

sions were not opened except after clos-

ing the old ones.  

Post-operative venous blood sam-

ples of hemoglobin and hematocrit levels 

were withdrawn from patients after 24 

hours to avoid wrong results due to he-

modilution by intravenous fluids in the 

first 24 hours. In group B mechanical 

tourniquet was applied as mentioned 

before (pericervical tourniquet). Blood 

loss during the operation was calculated 

as follows:  Surgical towels used in the 

operation were weighed (in grams) be-

fore the procedure. After the operation, 

the towels that were used in drying blood 

from the operative field were re-weighed 

using the same balance and the differ-

ence in weight between dry and soaked 

linen towels was calculated. Blood col-

lected in the suction bottle was measured 

at the end of the operation; the blood 

loss was equal to the difference between 

clean empty and full suction bottle con-

tainer. We avoided peritoneal irrigation 

with warm saline during or after the op-

eration to prevent changes in the weight 

of the used towels.  

The difference in weight of towels 

(in grams). (A) Weight of soaked towels 

– weight of dry towels. Difference be-
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tween empty and full suction bottle con-

tainers (B).  So; blood loss during opera-

tion = (A+B). 

To eliminate the risk of bias, the 

following measures were done; Labora-

tory samples were done in the same la-

boratory pre-operative and post-

operative.in addition, All the towels used 

in the operation were almost of same 

size and weight. All suction bottles used 

in the operation were of the same trade-

mark and their containers were equal in 

weight. The scale used in weighing the 

used towels preoperative and postopera-

tive was the same and was calibrated 

before use each time. Weighing towels 

and suction bottle containers were done 

by the same person. 

All the patients received non-

steroidal anti-inflammatory preparation 

in the form of (Diclofenac sodium®) 

75mg IM (one ampoule) (Produced by 

NOVARTIS PHARMA S.A.E. Cairo, 

under license from: Novartis Pharma 

AG, Basle, Switzerland) immediately 

postoperative then one ampoule 12 hours 

postoperative. The patients were fol-

lowed up in the ward, their vital data and 

post-surgical complications (if present) 

were recorded till being discharged from 

hospital. 

The baseline characteristics were 

similar in the two groups: age, the num-

ber and size of fibroids, indications for 

myomectomy, number of uterine inci-

sions, and preoperative hemoglobin lev-

el. 

Outcome Measures 

Primary outcome: Estimated intra

-operative blood loss measured in millili-

ters. 

 

Secondary outcomes: The need for intra

-operative blood transfusion: the indica-

tions for blood transfusion were based 

upon the estimated amount of bleeding, 

clinical and vital signs including arterial 

blood pressure and heart rate (HR), and 

hemoglobin concentration <10 g/dl. Post

-operatively, the rationale for blood 

transfusion was clinical signs plus hemo-

globin concentration <10 g/dl. 

Other secondary outcomes includ-

ed: Postoperative fever; temperature 

greater than 38°C within 24 hours after 

surgery, Operative time measured in 

minutes: (It was documented from the 

time of skin incision till skin clo-

sure),Difference between hemoglobin 

and hematocrit levels Pre and post-

operatively: (blood sample for Postoper-

ative hemoglobin and hematocrit levels 

were withdrawn 24 hours after sur-

gery),Duration of hospital stay in days. 

Statistical analysis 

SPSS software version 15.0 (SPSS, 

Chicago, IL, USA) was used for Statisti-

cal analysis. normally distribution nu-

merical data was analyzed and compared 

between the two groups by Independent 

samples Student’s t-test, while categori-

cal data was analyzed using Chi-square 

or Fisher’s exact tests. The distribution 

of normality was tested using Kolmogo-

rov–Smirnov test. Changes in Hb, Hct 

were compared between two groups us-

ing paired samples Student’s t-test. P-

values <0.05 were considered statistical-

ly significant. Parametric data are ex-

pressed as mean (SD), and nonparamet-

ric data are presented as frequency (%). 

Sample size calculation 

We calculated the needed the sam-

ple size based on results of a previous 
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study by Wang et al. (2007).For an inter-

group mean (SD) difference of 200 ml in 

blood loss, it was calculated that approx-

imately a minimum of 60 patients were 

required in each group, with a power of 

0.9 and level of significance of 0.05. 

RESULTS 

Figure 1 shows the consort flow 

diagram of the study. Baseline character-

istics of study participants and preopera-

tive clinical data were similar between 

the groups with no statistically signifi-

cant difference between them (table 1). 

Intraoperative and postoperative 

outcomes were presented in table 

2.intraoperative blood loss was signifi-

cantly lower in the tourniquet group

(408.3±94.3) compared to the oxytocin 

group(493.9 ± 125.2; p=0.02).the need 

for blood transfusion was significantly 

higher in the oxytocin group in compari-

son to the tourniquet group (p= 0.01). 

Blood transfusion was needed in 

22 (31.4%) cases in the oxytocin group 

and only 4 (5.7%) cases in the tourniquet 

group. Preoperative hemoglobin and 

hematocrit values were similar between 

groups. Reduction in these variables at 

24 hours after surgery was more in the 

oxytocin group than the tourniquet group 

(p<0.001) (table 2).  

There were no statistically 

significant differences between the two 

groups concerning duration of surgery  

(P=0.93) or length of hospital stay         

(P=0.29). Indeed, there were no statisti-

cally significant differences between the 

two groups regarding postoperative 

wound infection (0.69) and postoperative 

fever (0.79) (table 2). 

 

DISCUSSION  

Myomectomy is typically a bloody 

operation, it is perhaps one of the bloodi-

est gynecologic operations performed, 

and the most significant morbidity asso-

ciated with it includes blood loss (Scott 

et al.,  2004). 

Aiming to reach which is more 

effective in decreasing blood loss during 

myomectomy, a comparison was done in 

this study between a medical method 

''the use of intraoperative and postopera-

tive intravenous oxytocin '' and a surgi-

cal method ''the use of pericervical tour-

niquet''. 

In the current study, the estimated 

intraoperative blood loss was statistically 

significantly lower in the tourniquet 

group than the oxytocin group. No stud-

ies compared the effect of oxytocin and 

the tourniquet on the blood loss in myo-

mectomy. However, both were com-

pared in previous studies against the 

placebo. Ikechebelu and colleagues eval-

uated the effect of performing myomec-

tomy with or without tourniquet on the 

intraoperative blood loss, the need for 

blood transfusion and other postopera-

tive morbidities. In their study the mean 

blood loss for the no-tourniquet group 

was 756.4 ± 285.7, and the tourniquet 

group was 515.7 ± 292.8. The difference 

is statistically significant with P < 0.001. 

This show that tourniquet was effective 

in decreasing blood loss during the myo-

mectomy (Ikechebelu et al., 2010). 

Also The current study agrees with 

the study by Alptekin & Efe, (2014) 

which reported that applying tourniquet 

by Foley’s catheter had proved to be an 

effective technique for reducing bleeding 

at time of abdominal myomectomy
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Figure (1): Consort flow diagram of study participants. 
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Table (1): Comparison between the studied groups regarding the demographic and obstet-

ric history 

Variable 
Oxytocin Group 

(N=70) 

Tourniquet 

Group (N=70) 
P 

Age (years) 
Mean±SD 

28.60±4.61 26.80±6.98 0.207 

BMI (kg/m2) 
Mean±SD 

26.0±2.76 24.0±3.93 0.093 

Presenting symptoms (n (%)) 

AUB 34(48.6%) 26(37.1%) 

0.539 
Infertility 22(31.4%) 34(48.6%) 

Pain 8(11.4%) 6(8.6%) 

Abdominal mass 6(8.6%) 4(5.7%) 

Parity (n (%)) 

Nullipara 34(48.6%) 30 (42.9%) 

0.869 Para 1 4(5.7%) 6(8.6%) 

More than Para 1 32(45.7%) 34(48.6%) 

Previous myomecto-

my 
10 (14.3%) 0 (0%) 0.063 

Myoma site (n (%)) 

Interstitial 42 (60%) 34 (48.6%) 
0.471 

Subserous 28 (40%) 36 (51.4%) 

Myoma size 69.38±12.33 70.94±51.54 0.291 

Myoma number (n (%)) 

Single myoma 28 (40%) 40 (57.1%) 

0.509 
2 myomas 16 (22.9%) 14 (20%) 

3 myomas 10 (14.3%) 6(8.6%) 

4 myomas 16 (22.9%) 10 (14.3%) 

Preoperative HB 

(gm/dL) Mean±SD 
12.3 ± 1.2 11.9 ± 1.1 0.329 

 Preoperative HCT 

(%) Mean±SD 
28.86±1.22 32.34±2.92 0.202 
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(Alptekin & Efe, 2014), and this result 

agrees with other studies of Liu et al. and 

Cheng et al. that have reported the bene-

fit of uterine artery ligation in decreasing 

blood loss during myomectomy (Liu et 

al., 2004& Cheng et al., 2008). 

In contrast to this study, Fletcher 

and colleagues compared the hemostatic 

effect of perivascular tourniquet and 

vasopressin during abdominal myomec-

tomy and found the tourniquet less effec-

tive than vasopressin. They found the 

intraoperative blood loss was higher in 

the tourniquet group than in the vaso-

pressin group (287.3±195 ml versus 

512.7±400 ml) with p=0.036. They ex-

plained the higher intraoperative blood 

loss in tourniquet group as the tourniquet 

was released every 20 mins intraopera-

tive and it only occluded the uterine ves-

sels in contrast to vasopressin which 

causes vascular spasm of the uterine 

vessels as well as branches of vessels 

from the ovarian ligament anastomosis 

(Fletcher et al.,  1996). indeed, they did 

not find any significant difference be-

tween both group regarding pre versus 

postoperative hemoglobin (p= 0.098) or 

the rate of blood transfusion (p=0.191). 

A previous recent study by Atash-

khoei and colleagues assessed the effec-

tiveness and safety of oxytocin to reduce 

blood loss during abdominal myomecto-

my in a double-blind randomized con-

trolled trial. Eighty healthy women can-

didates for abdominal myomectomy 

were randomly assigned to receive either 

the oxytocin or placebo intraoperatively. 

They found that estimated intra-

operative blood loss in the study group 

(189.5±16.72 ml) was significantly low-

er than the placebo group 

(692.25±89.93 ml) (95% CI 672.54-

711.96; P<0.0001) .  T h e  n e e d 

Table (2): comparison of outcome variables among the study groups 

Variable Oxytocin 

Group (N=70) 

Tourniquet 

Group (N=70) 

P 

Postoperative Hb (gm/dL) 

Mean±SD 
9.06±0.78 10.92±0.92 <0.001 

Postoperative HCT (%) 

Mean±SD 
23.74±2.99 29.76±2.77 <0.001 

Intra-operative blood loss (ml) 

Mean±SD 
493.9 ± 125.2 408.3 ± 94.3 0.027 

Need for blood transfusion (n 

(%)) 
22 (31.4%) 4 (5.7%) 0.014 

Hospital stay (days) Mean±SD 3.8 ± 0.1 3.3 ± 0.1 0.299 

Postoperative wound infection 

(n (%)) 
6(8.6%) 4 (5.7%) 0.696 

Postoperative fever (n (%)) 12 (17.1%) 10 (14.3%) 0.792 

Operative time (min) 

Mean±SD 
81.33± 21.09 80.83 ±24.25 0.932 
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for blood transfusion was considerably 

lower in the study group. They conclud-

ed that using oxytocin Intra-

operatively effectively decreases blood 

loss during abdominal myomectomy 

(Atashkhoei et al., 2017). 

A similar effect of oxytocin was 

demonstrated in a prospective clinical 

trial by Wang et al.who evaluate the 

influence of oxytocin on operative blood 

loss during laparoscopic myomectomy 

(LM) and found that blood loss and 

blood transfusion rate were significantly 

greater in the group without oxytocin 

infusion than in the group with oxytocin 

infusion (p<.05) and concluded that Ox-

ytocin infusion combined with skillful 

surgical techniques may decrease opera-

tive blood loss and blood transfusion 

during LM (Wang et al., 2007). 

On the other hand ,this effect of 

oxytocin was not evident in the study by 

Agostini and his colleagues who evaluat-

ed the influence of oxytocin on perioper-

ative blood loss during myomectomy 

done by laparotomy or by the vaginal 

approach .they illustrated that Periopera-

tive blood loss was no different between 

the oxytocin group and the placebo 

group (508±558 ml versus 451±336 ml; 

P =0.55). In addition, Rates of autotrans-

fusion and blood transfusion were also 

similar in both groups. They reached a 

conclusion that Administration of oxyto-

cin during myomectomy did not reduce 

perioperative blood loss in our study. 

The benefit of using oxytocin to prevent 

hemorrhage during myomectomy seems 

to be limited (Agostini et al., 2005). 

CONCLUSION 

Our study concluded that pericervi-

cal tourniquet is more effective than ox-

ytocin in decreasing blood loss during 

myomectomy operation besides reducing 

the need for blood transfusion. The tour-

niquet should be used in all myomecto-

my operations whenever possible to be 

applied. 
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