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Background

Myomas, also known as fibroids, are benign tumors of the 
smooth muscle cells of the female reproductive organs [1]. Based 
on first-trimester ultrasound assessments, the prevalence of 
uterine fibroids during pregnancy ranges from 1.6%to 10.7% 
[2,3]. The effects of fibroid growth on pregnancy may start before 
conception and continue through the postpartum period, but 
however the majority of myomas do not increase in size and rarely 
lead to adverse outcomes during pregnancy [4-7].

Myomas during pregnancy are associated with a high risk of 
cesarean section(CS) [1]. One of the most controversial dilemmas 
among obstetricians is the removal of fibroids during cesarean 
delivery, a procedure referred to as cesarean myomectomy (CM) 
[8,9]. Textbooks suggest that CM is not recommended because  

 
of the high risk of hemorrhage associated with the procedure. 
Cesarean myomectomy patients may also require blood 
transfusion or cesarean hysterectomy, and they are at increased 
risk for postoperative morbidity. Even so, leaving the myomas in 
place is not entirely without complications [10,11].

Several studies have demonstrated that CM can be performed 
safely, and the risk of anesthetic complications as well as the 
costs of multiple surgeries can be reduced [12,13]. The risks 
of hemorrhage and hysterectomy associated with CM maybe 
reduced by using techniques to minimize blood loss during the 
procedure [7,14]. therefore, this study aimed to explore the safety 
and success of CM outcome regarding intrapartum bleeding, 
relaparotomy, hysterectomy, sepsis, and maternal mortality.

Abstract  

Background: Cesarean myomectomy is the term used to describe the removal of fibroids at cesarean section ,most obstetricians are trained 
to avoid cesarean mymectomy. The aim for this study to determine the success and safety of the cesarean myomectomy and to evaluate the 
relationship between intra-operative and postoperative complications of the cesarean myomectomy in case of single uterine myomas.

Methods: This case-control study was conducted at the Duhok Obstetrics and Gynecology Teaching Hospital and Kurdistan Private Hospital 
in Iraqi Kurdistan between February 2016 and May 2019. The study included 61 pregnant women, they were divided into two groups ,Cesarean 
Myomectomy group and were compared with Cesarean Section group. Outcomes studied were duration of surgery, change in hemoglobin from 
pre-operative to post-operative period, need for blood transfusion, and duration of hospital stay, post-operative complications and follow up of 
patients up to 6 weeks postpartum.

Result: During the study period, twenty-one pregnant women successfully underwent cesarean myomectomy and were compared with 
the control group and included forty pregnant women not having fibroids who underwent cesarean section only. There were no significant 
differences among the patients in the both groups in terms of baseline characteristics and indications for cesarean section. Duration of surgery 
was highly significant increased in study group as compared to control group. No complications were noted in either group during this period 
nor maternal death was reported. 

Conclusion: Myomectomy of a single myoma during cesarean section can be considered a safe and advantageous surgical procedure.
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Methods 

Design and setting 

This case-control study was conducted at the Duhok Obstetrics 
and Gynecology Teaching Hospital and Kurdistan Private Hospital 
in Iraqi Kurdistan between February 2016 and May 2019. This 
study was approved This study was approved by the Institutional 
Review Board (IRB) of Kurdistan Board for medical specialist, and 
the protocols used in the study were approved by the Committee 
of Scientific research unit of Duhok Obstetrics and Genecology 
Teaching Hospital. The study included 61 pregnant women, 
they were divided into two groups; study group or (Cesarean 
Myomectomy group) included those who underwent CM and 
control group or (Cesarean Section group) included those who 
had undergone CS only. 

The inclusion criteria were, pregnant women with documented 
myoma by antepartum ultrasound or by intra-operative findings, 
single myoma, and no other procedures at the time of cesarean 
section besides myomectomy should be done. Pregnant women 
with antepartum hemorrhage, coagulopathy, bleeding disorders, 
multiple gestation and any co- morbid conditions were excluded 
from the study. After complete history, clinical examination and 
investigations, written informed consent for surgery was taken 
in both the groups. In the study group consent for myomectomy 
was also taken and blood was arranged. Complications such 
as postpartum hemorrhage, blood transfusion, and cesarean 
hysterectomy were explained prior to the procedure. The 

operations were performed by surgeon experienced in the 
field of myomectomy operations and in managing cases of 
massive obstetric hemorrhage. Baseline characteristics of these 
patient were recorded, including maternal age, parity, gravidity, 
gestational age at delivery, neonatal body weight, and urgency of 
CS. indications for cesarean section as well as characteristics of 
myomas such as location, type, size, number, and histopathological 
analysis were also recoded. 

Clinical outcomes examined were duration of surgery, change 
in hemoglobin level preoperatively to postoperatively, need for 
blood transfusion, duration of hospital stay, and complications 
including intra-operative bleeding, uterine atony, relaparotomy, 
vascular and organ injuries, cesarean hysterectomy, postpartum 
fever, sepsis, and maternal mortality. Intra-operative blood loss 
was collected into the surgical drape for operation and into the 
graduated bag of the aspirator cannula. The duration of surgery 
was calculated in minutes (calculated from skin incision to skin 
closure). 

Cesarean Myomectomy Technique

In all cases, the abdominal incision was a low transverse 
incision, whereas the uterine incision to deliver the baby was a 
low transverse uterine incision. Following delivery of the baby, the 
third stage was actively managed. After the lower uterine segment 
incision was closed the uterine surface was evaluated for the 
types, locations, numbers and sizes of the myoma (Figure1). 

Figure 1: Large single myoma over the anterior surface of the uterus. Following delivery of the baby and placenta ,the lower uterine segment 
incision was closed then the uterine surface was evaluated for the types, locations, numbers and sizes of the myoma.

In cases of intramural myoma longitudinal incisions were 
made over the surface of the myoma by monopolar electrocoutery 
(Figure 2). After reaching the surface of myoma, edges were 
freed using sharp dissection then myoma was extract from its 
pseudo-capsule. Hemostasis was secured by a coagulation of the 

pseudo-capsule vessels .Sessile subserosal myoma were removed 
by making an elliptical incision over the myoma using electro-
cautery ,Pedunculated myoma were cut from the pedicle. When a 
myoma was located in the submucosa or in the posterior uterine 
wall, the endometrial myomectomy technique was used to make 
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an endometrial incision over the submucosal myoma, the myoma 
was then enucleated. After a myoma mass was removed adequate 
approximation of the myometrium, myoma bed and all dead spaces 

were done using two layers of interrupted absorbable sutures (1-0 
vicryl) then the serosa was sutured, using a continuous absorbable 
suture (2- 0 vicryl), as a third layer (Figure 3). 

Figure 2: Uterus after removal of myoma mass during cesarean myomectomy. A longitudinal incisions were made over the surface of the 
myoma. After reaching the surface of myoma, edges were freed  using sharp dissection then myoma was extracted.

Figure 3: Uterus after suturing the  myoma bed and serosa during cesarean myomectomy. Suturing of myoma bed and all dead spaces 
,using two layers of interrupted absorbable sutures then the serosa was sutured , using a continuous absorbable suture, as a third layer..

Hemostasis was secured using standard technique of intra-
capsular myomectomy and oxytoxic agents such as oxytocin, 
misoprostol, and ergometrine (if not contraindicated) were 
used also, oxytocin infusion was continued for 4-8 hours 
postoperatively. All patients received a single dose of 1-gram 
Tranexamic acid in the form of an infusion over 20 minutes during 
the operation. All patients received intra-operative antibiotics 
intravenously (2g of ampicillin or amoxicillin or 2g cefazoline or 
ceftriaxone and 500mg metronidazole). Myoma specimens were 
sent for histopathological examination.

Follow-up 

After surgery, all patients were cared for in high dependency 
units or similar areas. Their vital signs and temperatures were 
assessed, and they were monitored for vaginal blood loss and 
assessed for thromboprophylaxis. patients were discharged after 
35hours of operation in a good health. They attended follow-up 
examinations seven days and six weeks after the operation. Both 
groups were compared with respect to baseline characteristics, 
duration of surgery, change in hemoglobin from preoperative 
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to post-operative period, need for blood transfusion, duration 
of hospital stay, post-operative complications and follow up of 
patients up to 6 weeks postpartum

Statistical analysis

The data were statistically analyzed using a software package, 
current versions IBM (SPSS) Statistic, descriptive statistics for 
nominal variables were expressed as number and percentage 
(%), whereas quantitative variables were expressed as mean ± 
standard deviation. Student’s t-test was applied to difference 

of mean of quantitative variables. The chi-square distribution 
test was used to compare categorical data .For interpretation of 
results, p value < 0.05 was considered significant.

Result

During the study period, from February 2016 to May 2019, 
twenty-one of pregnant women had undergone CM were compared 
with the control group and included forty pregnant women not 
having fibroids who underwent CS only. 

Baseline characteristics of patients 

Table 1: Baseline characteristics of patients selected for cesarean myomectomy.

Patient Characteristics Cesarean Myomectomy Group (N=21) Cesarean Section Group (N=40) P-Value

Maternal age (years) 33.11 ± 8.21 35.31± 3.23 0.139

Gravidity 1.44 ± 0.53 1.52 ± 1.04 0.742

Parity 1.31 ± 0.33 1.35± 0.42 0.706

Gestational age (weeks) 38.01±1.05 38.4±1.21 0.216

Neonatal body weight 3132.02 ± 323.57 3264.11 ± 326.34 0.137

Elective CS 19(31.14%) 31(50.81%) 0.144

Emergency CS 2(3.27%) 9(14.75%) 0.173

Quantitative variables presented as mean ± SD, nominal variables as number (percent), P < 0.05 = Significant, P < 0.001 =highly significant, P > 
0.05 = Not significant

The baseline characteristics of these patients are summarized 
in Table 1. Twenty-one myomas were removed in 19 elective and 2 
emergency cesarean section in study group while, 31 elective and 
9 emergency cesarean section done in control group. All patients 
received spinal anesthesia for the operation. There were no 
significant differences among the patients in both groups in terms 
of baseline characteristics such as age, gravidity, parity, gestational 
age at delivery, neonatal body weight, and urgency of CS.

Indications for cesarean section

Indications for cesarean section in both groups are summarized 
in Table 2. When cesarean indications were considered a non-
cephalic presentation was the first among all indications ,followed 
by previous scar. The groups were similar in terms of indications 
for cesarean section.

Table 2: Indications for caesarean section.

Indications Cesarean Myomectomy Group (N=21) Cesarean Section Group (N=40) P-Value

Non-cephalic presentation 7(11.47%) 15(24.59%) 0.228

Previous scar 4 (6.55%) 12(19.67%) 0.178

Infertility 3(4.91%) 5(8.19%) 0.637

Maternal request 3(4.91 %) 4(6.55%) 0.799

Bad obstetric history 2 (3.27%) 1(1.63%) 0.68

Prolonged labor 1(1.63%) 2(3.27%) 0.709

Fetal distress 1(1.63%) 1(1.63%) 1

Data are presented as number (percent), P > 0.05 = Not significant, P < 0.05 = Significant

Myoma characteristics

Myoma characteristics are summarized in Table 3. In ten cases 
(47.62%), the myoma was located at the anterior wall. In seven 
cases (33.33%), it was fundal. In two cases (9.52%), the myoma 
was located in the lower uterine segment. In two cases (9.52%), 

the myoma was located at the posterior wall. The myoma was 
subserosal in nine cases (42.86%), intramural in 10(47.62%),and 
submucosal in two (9.52%).Myomas were5–7 cm in size in 
eight cases (38.10%) cases and 8–14cm in 13 (61.90%). All 
cases involved a single myoma. All specimens were sent for 
histopathology, and all revealed benign myomas.
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Table 3: Myomas characteristics.

Myomas Characteristics Values

Location All myomas

Anterior wall 10 (47.62%)

Fundus 7 (33.33%)

Lower uterine segment 2 (9.52%)

Posterior wall 2 (9.52%)

Type All myomas

Subserosal 9(42.86%)

Intramural 10(47.62 %)

Submucosa 2(9.52%)

Size All myomas

5-7 cm 8(38.10%)

8-14cm 13(61.90%)

Number All single

Histopathology report All benign

Data are presented as number (percent)

Surgical consequences

The surgical consequences and outcomes of cesarean CM 
compared with CS group are summarized in Table 4. The mean 
operative time was longer for cesarean myomectomy group 
(48.61±3.23) as compared to cesarean section group (20.22±2.11) 
and this difference was statistically highly significant (P < 0.001). 
The mean amount of blood loss in the intra-operative period 
in CM group was 440±60, while in CS group was 390±20, this 
difference was not statistically significant. The difference between 
CM and CS group with respect to pre-operative and post-operative 
hemoglobin mean value was statistically insignificant. The mean 
duration of hospital stay in CM group was 33±21.22 while in CS 
group was 30±11.13. This difference was statistically insignificant 

Table 4: Surgical consequences of cesarean myomectomy group compared with cesarean section group.

Parameters Cesarean Myomectomy Group 
(N=21)

Cesarean Section Group 
(N=40) P-Values

Surgical time(minutes) 48.61±3.23 20.22±2.11 < 0.001

Amount of blood loss(ml*) 400±30 390±20 0.125

Pre-operative Hb# level (g/dl§) 11.51±0.72 11.22±1.62 0.439

Post-perative Hb# level (g/dl§) 10.52± 1.12 10.42± 1.23 0.757

Hospital stay (hours) 33±21.22 30±11.13 0.47

*ml = milliliter, §g/dl= gram /deciliter, #Hb= Hemoglobin

Data are presented as mean ± SD (percent), P < 0.05 = Significant, P < 0.001 =highly significant, P > 0.05 = Not significant

None of the patients had fevers in the postoperative period, and 
none required a blood transfusion or cesarean hysterectomy. None 
of the patients experienced atony and postpartum hemorrhage. 
No relaparotomy and organ injury or vascular complications 
developed in either group. Neither sepsis nor maternal death was 
reported in either group. Patients in both groups were followed 
up to 6 weeks postpartum. No complications were noted in 
either group during this period. Twenty-one pregnant women 
successfully underwent cesarean myomectomy.

Discussion

There is no consensus among obstetricians regarding the 
performance of CM nevertheless, Recent studies have shown that 
CM can be performed safely and successfully by an experienced 
obstetrician in carefully selected patients, particularly when 
it involves a single myoma, as well as when they are subserous 
and pedunculated myomas, although there are many studies in 
literature that investigate CM, those evaluating single myomectomy 
are rare [15-17].

 Our data indicate that there was no difference between CM 
group and CS group, in term of baseline characteristics, indications 

for cesarean section, pre- and post-operative hemoglobin values, 
and complications related to CM. The only parameter that affects 
CM group was the duration of operation. A retrospective study 
evaluated study group underwent CM and control group with 
documented fibroids who underwent CS alone, the two groups 
were similar with respect to median age, median parity and 
median gestational age [18]. A retrospective case control study, 
the study group included 15 term pregnant women who had 
undergone CM and control group included 15 women who had 
undergone CS only and not having myoma, difference in age was 
reported that his could be due to increased incidence of fibroids 
with increasing age [19].

In recent decades, some studies have demonstrated that 
CM did not increase risk of uterine atony and intra-operative 
hemorrhage compared to CS without myomectomy [20]. In the 
present study, no cases were complicated by uterine atony or 
intra-operative bleeding. In a retrospective study involving 111 
women with CM and 257 women undergoing CS alone noted no 
significant difference in incidence of intra-operative hemorrhage 
[18]. In 1989, Burton et al were probably the first to report the 
procedure of a myomectomy during pregnancy and CS. Thirteen 
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other women had incidental myomectomy at CS; one of these 
had an intra-operative hemorrhage [21]. On the other hand, one 
study reported nine cases of CM three had severe hemorrhage 
needing hysterectomy [2]. some authors have reported high 
morbidity especially hemorrhage [10]. Relaparotomy reported 
in one study resulted in hysterectomy and maternal death due to 
massive hemorrhage [22]. In another study, CM was performed 
on 25 patients, and no patient required cesarean hysterectomy 
[23]. In the present study, no cases of relaparotomy, cesarean 
hysterectomy or maternal death were reported.

Several methods have been used to minimize bleeding during 
CM, such as high-dose oxytocin, devascularization, uterine 
tourniquet, electrocoutery, and several surgical techniques 
[18, 24-27]. In one study the authors used an intra-capsular 
myomectomy technique [28]. While in another study the author 
used the purse-string suture technique [29]. One study reported 
that experience of the surgeon also should be considered [30]. In 
our study both intra-capsular myomectomy and electrocautery 
were used, also we administered a uterotonic agents such as 
oxytocin intraoperatively and postoperatively for all patients as 
well as misoprostol and ergometrine. 

During CM both location and size of myomas should be 
considered, in one study reported that myomas located in the lower 
segment should be removed [18]. Many authors reported that 
removal of large or intramural myomas should be avoided during 
CS [31]. While others reported removal of huge myoma during CS 
[32,33]. Another study reported that only peduncular myomas 
and small size myomas of less than 6 cm should be removed [34]. 
In one study reported that the myoma diameter was found to be 
larger in the group with complications [35]. Two studies suggested 
that CM should be avoided in intramural myomas within fundus 
and myoma located in cornua of uterus as both sites are associated 
with complications [18,36]. In our study, all cases were single 
uterine myoma. The largest myoma size removed was 15cm and 
the smallest was 5cm, also in this study (intramural, submucosal, 
subserosal, fundal, lower uterine segment and anterior as well 
as posterior wall myomas) all were removed, no case of myoma 
located in cornua of uterus was reported. 

In our study, CM was not associated with obvious changes 
in hemoglobin levels, blood transfusion was not required. A 
meta-analysis was conducted including nine studies, 44women 
underwent CM and 639 underwent CS alone. All of them found 
no significant difference in change in hemoglobin levels from 
pre-operative to post-operative period [31]. A comparative study 
of CM with abdominal myomectomy on 33 women of similar 
characteristics in each group was done. Blood loss and change in 
hemoglobin between two groups were not statistically significant 
and no complication was encountered [37]. In one study 
comparing 47 pregnant women having fibroids undergoing CM 
with 94 pregnant women having myoma undergoing CS alone, the 
difference between preoperative and post-operative hemoglobin 

was significant [36].

 In present study the duration of surgery in study group 
was longer in compared to control group. This difference was 
statistically highly significant. Kwawukume and Hassiakos et al 
showed significant difference in duration of operation between 
the two groups in their study [24,36]. Roman and Tabsh reported 
no significant difference in duration of surgery between study 
and control groups [18]. Meta-analysis conducted by Song D 
showed operative time to be 4.94 minutes longer in CM group, 
but again the difference was not significant [31]. In another study 
which evaluated 165 patients, myomectomy was carried out in 
65 patients; operating times were longer in the myomectomy 
group, but there was no increase in postoperative complications 
compared to the group which did not undergo myomectomy [14]. 

There was no difference in duration of hospital stay and 
postoperative complications in present study as well as in other 
studies [18,31,36,38]. Present study and most other studies in 
literature show that the only significant difference between study 
and control group was duration of surgery which was significantly 
more in study group. Most of the studies included pregnant 
patients with myoma undergoing CS alone as control group and 
compared them with CM as study group. However, in our study 
pregnant women not having myoma underwent CS were taken 
as controls and compared with pregnant women with myoma 
underwent CM as study group.   

Strengths and limitations 

This study had two limitations that must be considered. First, 
the sample size was insufficient. Second, we had no information 
regarding the long-term outcomes of CM. The major strengths 
of our study are that all patients had only a single myoma of a 
wide range of sizes and that the surgeries were performed by 
experience surgeon trained in surgical treatment of obstetric 
hemorrhage and CM.

Conclusion

Myomectomy of a single myoma during CS can be considered 
a safe surgical procedure, regardless of the size without affecting 
adversely the intra-operative and postoperative course however, 
it should be performed by an obstetrician with experience in 
managing cases of massive obstetric hemorrhage. The operation 
decision should be considered on case-to-case basis with the 
facility of blood banks, expert anesthetist, intensive care units. 
All risks associated with the procedure should be carefully 
discussed with the patients. Hence, our results could be useful 
to obstetricians who choose to perform CM; it is advantageous 
for the patient because it avoids second operation, anesthesia 
complications, and it is cost saving. Further studies involving a 
large sample size and various myoma types are warranted, also 
long-term outcomes and the method of delivery in subsequent 
pregnancies should be considered.
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