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Abstract
Ovarian masses greater than 5 cm are rare during pregnancy. We report six pregnant women with an ovarian mass more than 5
cm and operated during pregnancy or at the time of cesarean delivery. Elective surgery in second trimester of pregnancy is
safe. Emergency surgery is required for complication such as torsion or hemorrhage. Complication of emergency antenatal
surgery can be reduced by proper care. Malignant ovarian mass is uncommon during pregnancy. Ultrasound morphology is
quite accurate to decide characteristic of mass and further management. Careful selection of ovarian mass is important for
expectant management till term.

INTRODUCTION

MATERIAL AND METHODS

With the advent of routine prenatal ultrasound, the detection
of ovarian mass has become common. The presence of
ovarian masses in pregnancy is not unusual with prevalence
between 1-2%1 and incidence of malignancy being 1-3%.2, 3
In the era before routine prenatal ultrasound, ovarian masses
were discovered either incidentally on physical examination
or as a result of symptoms. In either case, detection would
tend to favor masses that were problematic as a result of
either size or complications. The majority of ovarian masses
detected in first trimester of pregnancy disappear by early
second trimester. After 16 weeks, histopathology is identical
to non-pregnant women of same age group i.e. germ cell,
epithelial and sex cord stromal tumors. Other than
malignancy, serious complications of these tumors are
torsion, intracystic hemorrhage and rupture, which require
surgical intervention.

Six ovarian masses with pregnancy operated in our
institution between June 2008 and June 2010 were included.
Persistent mass of more than 5 cm in any trimester of
pregnancy who underwent surgery due to complication or
with cesarean delivery were included. Large ovarian mass is
defined here as mass measuring more than 10 cm (with or
without septa, nodule or papillary excrescences). Data of six
pregnancies with ovarian mass and neonatal outcome are
mentioned in Table 1.

Understanding of the benign nature and uncomplicated
course of ovarian masses diagnosed incidentally by
ultrasound has led to a more conservative but careful and
vigilant approach to management of ovarian masses in
pregnancy. Emergent surgical intervention is associated with
increased risk of adverse outcome for both mother and fetus.
Optimal management lies in weighing the risk of expectant
management versus intervention in individual cases.
The aim of this study was to review ovarian masses in
pregnancy that were operated with traditional approach of
laparotomy during pregnancy or caesarean delivery.

Figure 1

Table 1. Data of six pregnancies with ovarian mass and
neonatal outcome

Case 1: A 31-year, second gravida presented with 7 weeks of
pregnancy and severe abdominal pain on right side
associated with nausea and vomiting since 4 hours. She was
afebrile. Scan showed an enlarged right ovary of 5.2x4.5 cm
containing a 3.7x3.4 cm corpus luteal cyst. Doppler
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velocimetry was normal. After 6 hours of observation with
analgesic and antibiotics, the patient was taken up for
emergency laparotomy in view of ovarian torsion. Right
ovarian cyst of 8x10 cm with 3 twists of pedicle and
gangrenous and hemorrhagic areas on ovarian cyst were
observed (figure 1). Histopathology showed simple ovarian
cyst with cystic corpus luteum. Progesterone was
administered till 16 weeks of gestation. Rest of antenatal
period was uneventful. She had a normal vaginal delivery at
39 weeks and the newborn was healthy.
Case 2: A 26-year, second gravida presented with abdominal
pain at 15 weeks of gestation. Transvaginal ultrasound at 7
weeks showed complex left ovarian mass measuring 5.7x5.1
cm, with 3x1.5 cm hyperechoic area; without any septa and
with regular border and low level echoes. Vaginal
examination detected an ovarian mass with pregnant uterus.
The ovarian mass was unchanged from previous scan to
admission scan. Planned laparotomy was done after 1 day of
observation with antibiotics, analgesics and progesterone
supplementation. Tumor markers were not done as scan
suggested benign mass. At laparotomy, left ovary was 8x7
cm, with incomplete torsion (figure 2). Detorsion and left
oophorectomy was done. Histopathology showed mature
cystic teratoma with congestion. Progesterone
supplementation was continued for 4 weeks following
surgery. Postoperative period and rest of antenatal period
was uneventful. Patient had a normal vaginal delivery at 38
weeks, the newborn was healthy and postpartum sterilization
performed.
Case 3: A 24-year, third gravida presented at 30 weeks of
gestation with acute abdominal pain. She had right sided
abdominal pain and vomiting since 1 day. On examination
mild tenderness in right side of abdomen was elicited.
Ultrasound suggested well defined ovarian cyst of 5x5.5 cm
with minimal echogenicity. Patient was kept under
observation with antibiotics and analgesics. Steroids and
progesterone supplementation were given. Emergency
laparotomy was done in view of suspected acute appendicitis
or ovarian torsion. Laparotomy showed normal appendix and
hemorrhagic ovarian cyst measuring 7x6.5 cm with bluish
discoloration. Right salpingo oophorectomy and left side
tubal ligation was done according to the patient’s wishes.
Histopathology showed hemorrhagic ovarian cyst. She
delivered a healthy baby at term.
Case 4: A 28-year, second gravida presented at 37 weeks of
gestation with back pain and mild right upper abdominal
pain. Patient had an ultrasound report which showed a right
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ovarian cyst of 12x11 cm. Abdominal palpation showed full
term uterus and cystic, non tender mass of 10 cm in the right
hypochondrium. Ultrasound suggested complex ovarian
mass of 11x12 cm, with low levels of echogenicity and solid
area of 2x1.4 cm with probable diagnosis of dermoid cyst
(figure 3). She had a spontaneous vaginal delivery after 1
day of observation and the newborn was healthy.
Laparotomy was done on second postpartum day for large
ovarian mass (figure 4). Right salpingo oophorectomy with
left tubal ligation was performed. Histopathology showed
mature cystic teratoma.
Case 5: A 29-year, primigravida presented at 38 weeks with
severe upper abdominal pain. Admission ultrasound showed
unilocular, thin walled ovarian cyst measuring 5x6.5 cm
without septation or internal echoes. Emergency cesarean
was done. A healthy baby was delivered and concurrent
cystectomy performed for twisted right parovarian cyst
measuring 6x6.5 cm. Histopathology suggested serous
cystadenoma.
Case 6: A 25-year primigravida presented at 37 weeks with
breech presentation. She was diagnosed to have bilateral
ovarian cyst (6x6 cm in right; 4x4 cm in left) without septa
or internal echoes at 24 weeks of gestation. She was
followed up conservatively till term. She underwent planned
cesarean for breech presentation. Bilateral ovarian cyst
measuring 6x7 cm on right side and 4x5 cm on left side were
noted. Bilateral ovarian cystectomy was done.
Histopathology showed bilateral mucinous
cystadenofibroma.
Figure 2

Figure 1. First trimester pregnancy with ovarian mass in case
1
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Figure 3

Figure 5

Figure 2. Second trimester pregnancy with ovarian mass in
case 2.

Figure 4. Large ovarian mass with postpartum uterus in case
4

DISCUSSION

Figure 4

Figure 3. Ultrasound suggestive of dermoid cyst in case 4

There were five ovarian and one parovarian cyst in our
series. Mature cystic teratoma was the histopathological
finding of large ovarian mass of one case in our series; other
ovarian masses were two cases of simple ovarian cyst (one
with haemorrhage), one mature cystic teratoma, one
mucinous cystadenofibroma and one serous cystadenoma in
parovarian cyst. After functional cysts, most common
ovarian tumors diagnosed in pregnancy are benign cystic
teratoma, serous cystadenoma, parovarian cyst, mucinous
4
cystadenoma and endometrioma in descending order.
Whenever malignancy is present, they are typically germ
cell tumors or borderline epithelial ovarian tumors that are
commonly low stage and low grade, consequently prognosis
2,5
of these women is also highly favorable.
Incidence of ovarian surgery required in pregnancy is about
1:1312 pregnancies.4 Most frequent complication of ovarian
mass in pregnancy is torsion6 and in our series 2 patients
presented with ovarian and parovarian cyst complete torsion,
one in first trimester and one in late third trimester. Here we
have not taken into account the entity of partial torsion.
Torsion of ovary is a dreaded complication leading to
infarction, infection, sepsis, peritonitis and adhesions when
treatment is delayed. Ovarian masses of 6-8 cm are
3
associated with significantly higher risk of torsion . Sixty
percent of ovarian torsion occurs between 10-17 weeks of
gestation and emergency intervention is needed for all cases
of torsion to relieve symptoms. Intracystic hemorrhage is a
less frequent complication, which was observed in case 3 in
early third trimester. Hemorrhagic functional ovarian cyst is
often a cause of acute abdomen which requires intervention
in majority of cases. In case 4, salpingo oophorectomy and
tubal ligation was performed postpartum, due to large size of
ovarian mass. Two cesareans with concurrent cystectomies
were performed for torsion of parovarian cyst in case 5, and
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in case 6 for persistent bilateral ovarian mass. Parovarian
cyst generally originates from mesothelium of broad
ligament but may arise from paramesonephric and
mesonephric remnants. Parovarian cyst is generally
unilocular and rarely undergoes papillomatous changes,
however it can undergo torsion. Mucinous cystadenofibroma
is a relatively rare benign tumor in pregnancy. In our case, it
was bilateral and cystectomy was carried out on either side
to preserve fertility.
Abortion is a common complication of abdominal surgery in
first trimester, and in second trimester intrauterine growth
restriction and preterm labor can occur. Laparotomy in our
series was not associated with any obstetric complication.
Although second trimester surgery is safe and ideal, it has
increased risk of adverse pregnancy outcome hence, surgical
management needs to be reconsidered.7
Ultrasound is quite accurate for detection and assessment of
risk of malignancy. Morphological criteria are more accurate
for identification of benign cyst than malignant mass.
Ultrasound should be the first imaging modality of
investigation for ovarian mass in pregnant or non-pregnant
8
women. MRI can be safely used in pregnancy to evaluate
tissue composition and to differentiate ovarian mass from
9
other abdominal mass. Ultrasound for ovarian mass
evaluation is technically difficult in third trimester hence
MRI is especially useful for third trimester imaging. In our
series, ultrasound could diagnose ovarian cyst even in third
trimester. The clinical significance of CA 125 tumor marker
in epithelial ovarian tumor in pregnancy is less, because it is
elevated in the first trimester of pregnancy and declines with
advancing gestational age. 10 CA 19-9 is expressed by
mucinous tumor, which is not changed by pregnancy, hence
it is reliable.11 Germ cell tumors are proportionately more
common in pregnant women. Of the germ cell tumor
markers, lactate dehydrogenase is not altered by pregnancy,
but human chorionic gonadotropin and alpha fetoprotein
5
levels are not reliable during pregnancy . In all our cases,
ultrasonography was suggestive of benign mass, hence
tumor markers were not done. Color Doppler velocimetry is
not routinely performed in ovarian mass and only one patient
with first trimester torsion underwent Doppler, which was
normal.
The specter of a possible malignancy or complication can
sway the decision for intervention versus expectant
management. Expectant management is recommended for
most pregnant patients with asymptomatic, non-suspicious
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cystic ovarian masses. Surgical intervention during
pregnancy is indicated for large and/or symptomatic tumors
and those that appear highly suspicious for malignancy on
imaging.12 Simple cystic masses that are < 6 cm do not
require laparotomy during pregnancy as the risk of
malignancy is below 1% and if ovarian mass persists into the
second trimester and it is > 8 cm, rapidly growing or
complex mass suspicious of malignancy, surgery should be
13
performed. In our case series, we did an emergency
laparotomy for torsion of ovarian cyst in first trimester,
where high index of suspicion is necessary. In second
trimester, planned laparotomy was done for ovarian mass. In
early third trimester, emergency laparotomy was done for
hemorrhagic ovarian cyst. There is an increasing body of
evidence for the use of laparoscopy in the management of
ovarian masses as an alternative to open laparotomy during
pregnancy. A laparotomy could have been avoided in case 1
and case 5; if a laparoscopic approach was considered which
is safe and effective when performed by an experienced
14
team with less maternal and fetal morbidity. Two cesarean
laparotomies were performed for bilateral ovarian mass and
torsion of parovarian cyst in the other case. One postpartum
laparotomy for large ovarian mass was performed. The
extent of surgery depends on the intraoperative diagnosis of
a benign versus malignant tumor. Conservative surgery is
appropriate in the form of cystectomy, oophorectomy or
salpingo oophorectomy for benign masses and borderline
ovarian tumors. More aggressive surgery is indicated for
ovarian malignancies, including surgical staging.12

CONCLUSION
Ovarian masses are frequently diagnosed during pregnancy.
The majority of these are functional or physiological ovarian
cysts, which resolve spontaneously by the second trimester.
Even among persistent masses, malignancy is rare and
restricted criteria for ultrasound and tumor markers for
diagnosis of malignancy should be kept in mind. Ideal time
for scheduled surgery is beginning of second trimester.
Carefully selected masses can be followed until term and
surgery can be performed during cesarean delivery if they
are still present. Given the risk of torsion, rupture, or
obstruction, immediate surgery is to be performed
irrespective of gestational age, with due risk of abortion or
provoked prematurity and fetal morbidity. Cesarean delivery
is warranted if cyst is in the pelvis and likely to obstruct
labor.
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