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Objective
To evaluate the safety of cesarean myomectomy in large myomas sized >5 cm.

Methods

One hundred sixty-five pregnant women with myomas who delivered via cesarean section were identified. Ninety-six
women had cesarean section without myomectomy, and 65 women underwent cesarean myomectomy. We compared
the maternal characteristics, neonatal weight, myoma types, and operative outcomes between two groups. We
further analyzed cesarean myomectomy group according to myoma size. The large myoma was defined as myoma
>5 ¢m in size. The maternal characteristics, neonatal weight, and myoma types were compared between two groups.
We also compared the operative outcomes such as preoperative and postoperative hemoglobin, operative time, and
hospitalized days between two groups.

Results

There were no significant differences in the maternal characteristics, myoma types, neonatal weight and operative
outcomes between cesarean section without myomectomy and cesarean myomectomy. The subgroup analysis
according to myoma size (>5 cm or not) in cesarean myomectomy group revealed that there were no significant
differences in the mean hemoglobin change (1.2 vs. 1.3 mg/dL, P=0.6), operative time (90.5 vs. 93.1 minutes,
P=0.46), and the length of hospital stay (4.7 vs. 5.2 days, P=0.15) between two groups. The comparison of maternal
characteristics, neonatal weight, and myoma types between two groups also showed no statistical significance.

Conclusion
Cesarean myomectomy in patients with large myomas is a safe and effective procedure.
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Introduction

Uterine myomas are the most common benign tumors of
female reproductive tract, and the prevalence of myomas
in pregnancy has been reported to be 2% to 5% [1,2]. The
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incidence of myomas rises with advancing age. Therefore,
pregnant women with myomas increase with the increase of
elderly gravida [3-7]. Myomas during pregnancy are associated
with adverse obstetric complications such as fetal malpresen-
tation, placenta abruption, intrauterine growth restriction,
placenta previa, and postpartal hemorrhage [8]. Large myo-
mas measured >5 c¢m in diameter are associated with higher
risk of preterm delivery, short cervix, premature rupture of
membrane, postpartum bleeding and blood transfusion when
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compared with small or no myomas [2,9].

Traditionally, cesarean myomectomy has been regarded to
be perilous because of the tendency of intractable intraopera-
tive bleeding, and uterine atony [5,6,10]. In recent decades,
however, the safety of cesarean myomectomy has been re-
ported; some reports demonstrated that cesarean myomec-
tomy did not increase the risk of intraopeartive hemorrhage,
and uterine atony compared to cesarean section without
myomectomy [11,12]. However, cesarean myomectomy in
large myoma is still considered to be high risk for massive
hemorrhage, uterine atony, and peripartum hysterectomy. In
this study, we evaluated the safety of cesarean myomectomy
in women with large myoma.

Materials and methods

This was a retrospective cohort study. We included pregnant
women with myomas who delivered via cesarean section at
Hallym University Kangnam Sacred Heart Hospital between
January 2003 and December 2010. We compared the out-
come of women with cesarean myomectomy and women
with cesarean section without myomectomy. The maternal
demographics and characteristics on myomas were evaluated,
and hemoglobin changes between preoperation and post-
operation, operative time, intraoperative and postoperative
complications, and hospitalized days were analyzed. We ex-
cluded women with twin pregnancy, placenta previa, placenta
abruption, coagulation disorders, and previous myomectomy
histories.

We further evaluated the subgroup ananlysis in cesarean
myomectomy group according to the myoma size. Large
myomas are defined as myomas measured >5 cm in diameter
on ultrasonography [2]. Cesarean myomectomy group was
divided into two groups according to myoma size (>5 cm or
not). We compared the maternal characteristics, features of
myomas, pregnancy outcomes, and operative outcomes be-
tween two groups.

Laparotomy was made with Pfannenstiel skin incision, and
uterine incision was made using low transverse incision in
most of patients. After delivery of the baby and the placenta,
myomectomy was performed. A linear incision was made
on the myoma using monopolar cautery and then myoma
was enucleated from normal uterine muscle. Bipolar cautery
was used for the intraoperative bleeding control during the
myoma removal and vasoconstrictive agents were not used
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intraoperatively. The uterine defect was sutured in a minimum
of 2 layers with absorbable 1-0 Vicryl. The uterine serosa was
closed utilizing absorbable 2-0 Vicryl. Bimanual uterine com-
pression was made to enhance the uterine contraction and
intravenous carbetocin was infused intraoperatively, Oxytocin
was continued intravenously during the postoperative period
to prevent the massive bleeding.

Continuous data were summarized as meanzstandard devi-
ation, and categoric data as number and percentage. Student
t-test, and chi-square test were used to determine statistical
significance. A P-value <0.05 was considered statistically sig-
nificant.

Results

One hundred sixty-five pregnant women with myomas were
identified: 96 women underwent cesarean section without
myomectomy, and 65 women had cesarean myomectomy.
Table 1 demonstrated the comparison of maternal characteris-
tics and pregnancy outcomes between two groups. Cesarean
myomectomy group had larger myoma compared to cesarean
section without myomectomy group (6.2 vs. 4.2 cm, respec-
tively, P=0.01), but there were no differences in gestational
age at delivery and neonate weight between two groups. Ta-
ble 2 showed the comparison of features of myomas between
two groups: there were no differences in types and location
of myomas between two groups. The operative outcomes are
summarized in Table 3. The operative time of cesarean myo-
mectomy group was significantly longer than cesarean section
without myomectomy group (91.9 vs. 60.0 minutes, P=0.02).
There were no differences in the incidence of postoperative
fever (18.7% vs. 21.5%, P=0.66) and transfusion (12.5% vs.
20%, P=0.19) versus between two group. However, there
were no differences in hemoglobin changes, and hospitalized
days between two groups.

Cesarean myomectomy group was further anlayzed ac-
cording to the myoma size: 30 patients had myoma sized <5
cm (A group) and the other 35 patients had myomas >5 cm
(B group). Table 4 demonstrated the clinical characteristics
between two groups. The average sizes of myoma differed
significantly between two groups (A group 3.3 cm vs. B group
8.7 cm, P=0.01). However, There were no differences in ges-
tational age at delivery and neonatal weight between two
groups. Pfannenstiel skin incision, and low transverse uterine
incision were made in most of patients. Low midline skin inci-
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Table 1. The comparsion of maternal characteristics and pregnancy outcomes between cesarean section without myomectomy and ce-
sarean myomectomy

Characteristics ce:?;g%'eiigtri]oyn(:‘gg%‘;m Cesarean(nr;lgg)mectomy P-value
Maternal age (yr) 34.4+3.3 34.7+3.7 0.45
Body mass index (kg/m?) 28.1+3.5 27.1+4.8 0.36
Myoma size (cm) 42+3.0 6.2+3.6 0.01?
Gestational age at delivery (wk) 37.3+3.0 37.4+2.9 0.19
Neonate weight (g) 2,923.9+800.9 2,973.5+606.7 0.28

Values are presented as meanzstandard deviation.
YP-value as significant.

Table 2. The comparsion of features of myomas between cesarean section without myomectomy and cesarean myomectomy

Characteristics Cef:;g?'r‘\esc(:g:;c;n(\rl‘vigg))ut Cesarear}rll'r;)égrectomy P-value
Type
Subserosal 37 (38.5) 22 (33.8) 0.54
Intramural 54 (56.3) 39 (60) 0.63
Submucosal 2(2.1) 2(3.1) 0.69
Multiple 3(3.1) 2(3.1) 0.98
Location
Fundus 38 (38.5) 26 (40) 0.85
Body 56 (58.4) 37 (56.9) 0.87
Fundus and body 3(3.1) 2(3.1) 0.98

Values are presented as n (%).

Table 3. The comparison of operative outcomes between cesarean section without myomectomy and cesarean myomectomy

Characteristics Ce's:;g?':\esc:gtri]c;(n(\r:\ggg))ut Cesarean(:;%g;nectomy P-value
Preoperative hemoglobin (mg/dL) 12.1£1.2 11.6+1.3 0.32
Postoperative hemoglobin (mg/dL) 10.6+1.5 10.3x1.7 0.65
Mean changes in hemoglobin (mg/dL) 1.4£1.2 1.3£1.3 0.51
Operative time (min) 60.0+18.8 91.9+21.5 0.02?
Hospital stay (day) 5.0+1.7 5.1+1.4 0.13
Postoperative fever (>38°) 18 (18.7) 14 (21.5) 0.66
Cases of transfusion 12(12.5) 13 (20) 0.19

Values are presented as meanzstandard deviation or n (%).
IP-value as significant.

sion and classic uterine incision were used in only one patient ~ >5 cm) showed no statistical differences in preoperative and
with 20 cm sized myoma. There were no differences in the  postoperative hemoglobin, operative time, and hospitalized
type and location of myomas between two groups (Table 5). days compared to A group (myoma <5 cm). Twenty-six point six

Table 6 summarized the operative outcomes of cesarean  percent (8/30) of A group and 17.1% (6/35) of B group dem-
myomectomy according to the myoma size. B group (myoma  onstrated postoperative fever. There was no difference in the
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Table 4. The comparison of features of myomas of cesarean myomectomy according to myoma size

. Cesarean myomectomy
Characteristics P-value
Myoma <5 cm (n=30) Myoma >5 cm (n=35)
Maternal age (yr) 35.1+4.0 34.3+3.4 0.38
Body mass index (kg/m?) 26.7+6.0 27.6+3.8 0.32
Myoma size (cm) 3.3+1.0 8.7+3.2 <0.0?
(range, 1-5) (range, 6-20)
Gestational age at delivery (wk) 36.9+3.5 37.9+2.2 0.49
Neonate weight (g) 2,853.3+687.2 3,076.5+526.4 0.17
Values are presented as meanzstandard deviation.
2P-value as significant.
Table 5. The comparison of features of myomas of cesarean myomectomy according to myoma size
o Cesarean myomectomy
Characteristics P-value
Myoma <5 cm (n=30) Myoma >5 cm (n=35)
Type
Subserosal 10 (33.4) 12 (34.2) 0.93
Intramural 18 (60) 21 (60) 1.0
Submucosal 1(3.3) 1(2.8) 0.91
Multiple 1(3.3) 1(2.8) 0.91
Location
Fundus 11(36.7) 15 (42.9) 0.61
Body 18 (60) 19 (54.3) 0.64
Fundus and body 1(3.3) 1(2.8) 0.91

Values are presented as n (%).

incidence of postoperative fever between two groups (P=0.35).
The incidence of postoperative transfusion also showed no sta-
tistical difference between two group (P=1.0). The one case of
bilateral uterine artery embolization was reported in a patient
with 4 cm sized myoma in A group (myoma <5 c¢m): uterine
artery embolization was inevitable resulting from intractable
bleeding over 2,000 mL and 6 pints of packed red blood cells
were transfused. The successful uterine artery embolization
obviated the need for hysterectomy. She was discharged in a
satisfactory condition. However, there was no case of further
management such as uterine artery embolization and peripar-
tum hysterectomy resulting from postoperative heavy bleeding
or uterine atony in B group (myoma >5 cm).

Discussion

Cesarean myomectomy has not been performed in popular,
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because of the risk of copious hemorrhage and the possibility
of hysterectomy [5,6,10]. If myomas are not removed, com-
plications such as preterm labor, preterm delivery, intrauterine
growth restriction, placenta previa, and postpartal bleeding
cannot be prevented in the future pregnancies. Especially,
large myomas >5 cm are associated with higher risk of ad-
verse pregnancy complications such as preterm delivery, short
cervix, premature rupture of membrane, postpartum bleeding
when compared with small or no myomas [9]. Several authors
have reported that cesarean myomectomy is safe in carefully
selected cases when performed by experienced surgeons
[10,13,14]. However, the safety of cesarean myomectomy in
large myomas has not been thoroughly evaluated.

There are some case reports on cesarean myomectomy in
large myomas. Leanza et al. [15] demonstarated a successful
cesarean myomectomy in a large myoma with 22 ¢cm in diam-
eter, and 3,000 g in weight. Ma et al. [11] also reported that
cesarean myomectomy in a 40-cm-sized myoma was unevent-
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Table 6. The comparison of operative outcomes of cesarean myomectomy according to myoma size

. Cesarean myomectomy
Characteristics P-value
Myoma <5 cm (n=30) Myoma >5 cm (n=35)
Preoperative hemoglobin (mg/dL) 11.6+£1.5 11.6+1.1 0.14
Postoperative hemoglobin (mg/dL) 10.4+1.8 10.2+1.6 0.49
Mean changes in hemoglobin (mg/dL) 1.2£1.3 13+1.4 0.6
Operative time (min) 90.5+22.5 93.1+21.2 0.46
Hospital stay (day) 5.0£0.5 5.2+1.9 0.15
Postoperative fever (>38°) 8(26.6) 6(17.1) 0.35
Cases of transfusion 6 (20) 7(20) 1.0

Values are presented as meanzstandard deviation or n (%).

ful after the ligation of bilateral uterine arteries for the preven-
tion of intraoperative heavy bleeding.

In our study, we compared the operative outcomes between
cesarean section without myomectomy and cesarean myo-
mectomy in women with myomas. Even though, cesarean
myomectomy group had larger average myoma size compared
to cesarean section without myomectomy group (6.2 vs. 4.2
cm, P = 0.01), cesarean myomectomy group demonstrated
no statistical differences in neonatal weight, gestational
age at delivery, hemoglobin changes, and hospitalized days
compared to cesarean section without myomectomy group.
We supported that cesarean myomectomy is a safe proce-
dure, and the result is consistent with other published papers
[10,13,14].

We further anlayzed cesarean myomectomy group accord-
ing to the myoma size. There have been limited case reports
on cesarean myomectomy in large myomas [11,15]. Our study
is meaningful, because we performed the subgroup analysis
to evaluate the safety of cesarean myomectomy in large myo-
mas. Our study supported that the large myomas (>5 cm) did
not influence on any differences in preoperative and postop-
erative hemoglobin changes, operative time, postoperative
fever, and hospitalized days, compared to those of myoma
<5 cm. No one needed further uterine artery embolization or
peripartum hysterectomy in cesarean myomectomy in women
with myoma >5 cm. However, one patient with myoma <5 cm
in cesarean myomectomy group needed postoperative uterine
artery embolization resulting from intractable uterine bleed-
ing.

Some authors supported that the specific operative tech-
niques such as tourniquet, uterine artery ligation, and purse-
string suture are helpful to limit intraoperative bleeding during
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cesarean myomectomy [2,7-17]. Though, we did not use
forementioned techniques, double layered sutures, bimanual
uterine massage, intraopeartive and postoperative uterotonic
agents were effective in hemostasis regardless of the myoma
size in most of patients.

In conclusion, cesarean myomectomy in large myomas is
a safe procedure when performed by experienced surgeons.
Obstetricians should not give up cesarean myomectomy in
large myomas for the concern of the risk of uterine atony and
intractable bleeding. However, there are some limitations in
our study: it was a retrospective nature; we could not evaluate
the subsequent pregnancy outcomes following cesarean myo-
mectomy. Further large prospective studies are needed.
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