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ABSTRACT

Introduction: Ovarian masses are not uncommon in pregnancy.
The increased use of Ultrasonography (USG) in recent years has
led to the detection of asymptomatic ovarian masses in pregnant
women. Dermoid cysts are the most common type of ovarian
germ cell tumour in pregnancy. Most of them are asymptomatic
and are incidental findings. However, a few can present with
complications such as torsion and rupture. The diagnosis and
management of dermoid cysts in pregnancy present a clinical
dilemma.

Aim: To evaluate the management and outcomes of antenatal
patients diagnosed with dermoid cysts.

Materials and Methods: A retrospective observational study was
conducted in the Department of Obstetrics and Gynaecology at
Christian Medical College, Vellore, Tamil Nadu, India, from January
2015 to January 2022. The study included 37 patients, and data
regarding the diagnosis of dermoid cysts, their radiological and
clinical characteristics, management, and pregnancy outcomes
were collected from the electronic database. Descriptive statistics
were used for reporting demographic and clinical characteristics.
Categorical variables were presented as numbers with percentages,
while continuous variables were presented as mean with Standard
Deviation (SD) or median with Interquartile Range (IQR).
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Management of Dermoid Cysts in
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Results: The dermoid cysts ranged in size from 2.2 cm to
30 cm, with a mean size of 7.28+4.51 cm. A total of 35 (95%)
of them were incidentally detected. USG was the imaging
modality used for diagnosis and follow-up. Only 30% (11/37) of
the patients required surgical intervention during the antenatal
period. Torsion was the indication for emergency surgical
intervention in 46% (5/11) of cases. Laparoscopy was the
preferred approach for surgical intervention in 91% (10/11) of
patients. The remaining 70% (26/37) of patients were managed
conservatively with serial USG, and no adverse outcomes
were reported. Among the patients who underwent caesarean
section for obstetric indications, 35% (13/37) also underwent
surgical intervention for the dermoid cyst (either cystectomy or
oophorectomy) during the same procedure.

Conclusion: Antenatal patients diagnosed with dermoid cysts
during pregnancy can be managed conservatively with serial
USG, with a plan for surgical intervention if needed. In cases
where surgical intervention is required, it can be safely performed
as a laparoscopic procedure. In case of complications such as
torsion, laparoscopy can be performed during pregnancy with
appropriate precautionary measures.
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INTRODUCTION

The incidence of adnexal masses during pregnancy is estimated
to be 1.5%-3%, of which only 5% are malignant [1]. Dermoid
cysts account for 10%-25% of these masses and occur bilaterally
in 10%-15% of cases [2]. Dermoid cysts are the most common
non-functional benign ovarian tumours in premenopausal women,
representing 70% of premenopausal women with an adnexal mass
[3]. The majority of adnexal masses in pregnancy are diagnosed
incidentally during ultrasound examinations conducted as part of
routine pregnancy evaluation [4].

However, the management of dermoid cysts during pregnancy can
be challenging. The choice of diagnostic tests, such as imaging
modalities and tumour markers, and their interpretation and
usefulness are varied due to physiological changes in pregnancy.
The management of incidentally detected dermoid cysts during
pregnancy poses adilemmain clinical practice. The decision between
immediate surgical intervention and conservative management is
challenging for both clinicians and patients [5]. Surgical intervention
performed in early gestations carries a risk of abortion [6]. On the
contrary, keeping patients on conservative management carries
inherent risk of torsion, haemorrhage, or cyst rupture, potentially
necessitating unplanned and emergency surgery later in advanced
gestational ages. This can be quite detrimental to the mother and
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the foetus [1]. Most of literature suggests that a patient can be
kept of conservative management if the adnexal mass is <5 cm
[7-9]. However, for larger dimensions, there is an in diagnosis of
dermoid ovarian cyst in the record during their antenatal period
were creased risk of torsion and a higher likelihood of surgical
intervention. Therefore, the present study was designed to evaluate
the management approaches and outcomes of pregnant patients
diagnosed with dermoid cysts.

MATERIALS AND METHODS

This retrospective observational study was conducted in the
Department of Obstetrics and Gynaecology at Christian Medical
College, Vellore, Tamil Nadu, India, from January 2015 to January
2022. Institutional review board clearance (IRB Min number 14950
dated 26.10.2022) was obtained. Collection of data was done
from the electronic database and analysed for the specified study
duration. The data collection and analysis were conducted from
October 2022 to December 2022.

Inclusion criteria: All patients with a documented diagnosis of
dermoid ovarian cyst during their antenatal period were included
in the study.

Exclusion criteria: Since the present study was an observational
study, no patients were excluded.
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Study Procedure

Information pertaining to the gestational age at the diagnosis of the
dermoid cyst, its size, various USG characteristics, subsequent
follow-up, pregnancy outcomes, the need for surgical intervention,
intraocperative findings, and final histopathological reports for surgically
excised cysts were noted and analysed.

STATISTICAL ANALYSIS

Descriptive statistics were used to report demographic and clinical
characteristics. Categorical variables were presented as numbers
with percentages, while continuous variables were presented as
means with SD and medians with IQR. All statistical analyses were
performed using Statistical Package for Social Sciences (SPSS)
version 25.0.

RESULTS

During the study period, a total of 37 patients were diagnosed with
dermoid cysts during the antenatal period. The mean age of the
patients was 26 years (3.7 SD). Incidental detection accounted
for 35 (95%) of the cases. The majority of the cysts were diagnosed
during the first trimester scan (28 patients, 76%). The size of the
dermoid cysts ranged from 2.2 cm to 30 cm, with a mean size of
7.28+4.51 cm. Two patients were found to have bilateral dermoid
cysts [Table/Fig-1].

Characteristics Frequency n (%)

Age (in years)

20-25 18 (48.6)
26-30 10 (27)
>30 9(24.3)
Mean+SD 26.94+3.70
Median (IQR) 26 (24,30.5)
Parity

Nulliparous 27 (73)
Multiparous 10 (27)
Gestation age at diagnosis*

1t trimester 28 (75.7)
2 trimester 8 (21.6)
Size of cyst at diagnosis’

<5.cm 11(29.7)
>5-<10 cm 22 (59.5)
>10 cm 4(10.8)
Mean+SD 7.28+4.51
Median (IQR) 6.5 (4.98, 8.30)
Clinical presentation

Incidental finding 35 (94.6)
Vague abdomen pain/mass perception 1(2.7)
Acute abdomen pain-suggestive of torsion 1(2.7)
Overall surgical intervention for cyst (antenatal and postnatal period)*
During pregnancy as an emergency intervention 5(13.5)
During pregnancy as a planned surgery 6(16.2)
At the time of LSCS 13 (35.1)
After delivery as an elective procedure 5(13.5)
Route of surgery for cyst

During antenatal period- (11)

Laparoscopic 10 (90.9)
Laparotomy 19
After delivery- (5)

Laparoscopic 4 (80)
Laparotomy 1(20)
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Outcome of pregnancy

Abortion 2(5.4)
Preterm delivery 1@2.7)
Full-term delivery 33(89.2)
Lost to follow-up 1(2.7)

[Table/Fig-1]: Demographic characteristics of the study population.
*Information for gestation age at diagnosis of dermoid cyst in pregnancy was missing for one patient;

*Two patients had bilateral dermoid cysts; 1 patient had dermoid cyst one side with mucinous
cyst on the other side; *One patient lost to follow-up; *Six patients were planned for elective
surgery which was not yet performed, 2 patients were lost to follow-up after delivery

Out of the 37 patients, a total of 26 were managed conservatively
and did not require antenatal surgery for the dermoid cyst. Among
them, 13 patients underwent surgery for the dermoid cyst during
Low Segment Caesarean Section (LSCS), five patients underwent
planned elective surgery for the cyst after vaginal delivery, six
patients were scheduled for elective surgery but it had not been
performed at the time of the study, and two patients were lost to
follow-up. One patient presented with mass perception and had a
large 30 cm cyst. The Magnetic Resonance Imaging (MRI) findings
of this patient are shown in [Table/Fig-2].

FLP

[Table/Fig-2]: T2 weighted MRI image- showing a large complex cyst with a fat
containing solid component in the lower abdomen and pelvis.

Ultrasound was the chosen imaging modality for diagnosis and
follow-up in all patients except one who had suspicious findings
on the scan, leading to the use of a higher imaging modality,
MRI, for better characterisation of the cyst. Tumour markers
were not routinely performed for all patients. Only five patients
had tumour markers {mainly Cancer Antigen-125 (CA-125) and
Carcinoembryonic Antigen (CEA)} tested, and the results were
within the normal range. This was due to one patient having a
large cyst with suspicious features on USG and another patient
having tumour markers obtained from a previous evaluation. The
three remaining patients who had tumour markers tested had cyst
sizes >10 cm. A significant proportion of patients (26/37, 70%)
were managed conservatively with serial ultrasound examinations
throughout the antenatal period. The plan was to perform either
cystectomy or oophorectomy along with LSCS if needed for
obstetric indications. There was no increase in the size of the cysts
among those managed conservatively.

Only 11 out of 37 patients (30%) underwent surgical intervention
for the dermoid cyst during the antenatal period. The most
common indication for surgery was torsion, accounting for 5 out of
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11 cases (46%). One patient required laparotomy and oophorectomy
for a suspicious-looking, large (30 cm) cyst. Among the remaining
cases, 10 out of 11 (91%) underwent laparoscopic surgery. The
planned laparoscopic surgeries were performed between 12 to 21
weeks of gestation.

Out of the 26 patients who were managed conservatively and did
not undergo antenatal surgical intervention or deliver vaginally,
13 of them underwent either cystectomy or oophorectomy as
a concomitant procedure during LSCS performed for obstetric
indications. Four patients out of the 26 who did not undergo
antenatal surgical intervention or deliver vaginally underwent planned
laparoscopic surgery for the dermoid cyst at a later date. Staging
laparotomy was performed for one patient after LSCS due to a
suspicious-looking cyst, and the histopathological report revealed
a dermoid cyst on one side and a mucinous cyst on the other side.
The surgical management of the study population is represented as
a flowchart shown in [Table/Fig-3].

I Total number of patients studied-37 |

| Antenatally operated-11 | | Managed conservatively-26* J

s |

Serial ultrasound

Emergency
surgery-5

l [ I

Indications:

Elective surgery-6 examinations until deli\'eryT

Indication:
torsion ovary
(laparoscopic
surgery)

Largesize (>10 cm)-2 Noincrease in cyst
{ Laparoscopic surgery size
Planned elective surgery-3 J‘

P ion of mass-1-lap

¥

Elective surgery for cyst Lostto follow-up-2

=

Underwent
surgery for cyst
along with
Lscs-13F

Underwent elective
planned surgery for cyst
after delivery-5

planned-(ot yet
performed)-6

(4-laparoscopic surgery)

(1-laparotomy)

[Table/Fig-3]: Management of the study population.

*one patient lost to follow-up; fone patient not yet delivered; *Oophorectomy was attempted for
one more patient but could not be performed due to dense adhesions of the cyst with the uterus

All surgical histopathology reports confirmed the presence of
mature cystic teratoma. One of the reports indicated the additional
component of mucinous cystadenoma within the mature cystic
teratoma, while another patient had a mucinous cystadenoma in
one ovary and a mature cystic teratoma in the other. The pregnancy
outcomes were favourable for all patients, except for two who
experienced foetal expulsion two days after emergency laparoscopic
surgery for ovarian torsion in the second trimester. One patient
included in the study was lost to follow-up.

DISCUSSION

Dermoid cyst is the most common ovarian tumor in pregnancy
[1] with 65%-85% being asymptomatic, as in the present study-
where 95% were incidentally detected. In the rare instance of
being symptomatic - they generally have non specific complaints
(such as vague, non severe abdominal pain). In case of a large cyst
there can be a palpable adnexal mass on clinical examination in
early gestation.

Rarely these patients can present with a cute abdomen pain due
to either torsion or rupture of cyst or haemorrhage into the cyst.
The occurrence of torsion in pregnancy has a varied percentage
in literature. The incidence of torsion and rupture of cyst in
pregnancy has been estimated to be around 5% and less than
1%, respectively [1]. This risk of torsion has been estimated to be
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as high as 20% when the cyst is larger than 6 cm [6,9,10]. This
rises the need for an emergency surgical intervention during the
antenatal period. In the present study only 5/37- 14% patients
needed an emergency surgery for torsion. Similar incidence of
torsion was seen in another large study which quoted that 12%-
18% of patients with ovarian torsion were pregnant [11]. Another
study in 2020 confirmed that although torsion ovary is a known
complication for adnexal masses in pregnancy it more frequently
occurs in the first trimester as compared to later gestation
ages [12]. USG features of adnexal masses has been proven
to be accurate and considered to be a safe imaging modality in
pregnancy [13]. It is easily available, non invasive and is part of
the routine antenatal care [14]. The characteristic USG feature
of dermoid cyst is the presence of ‘Rokitansky nodule’ - a
hyperechoic nodule with acoustic shadowing in a background
of low-level echoes. This is the ‘tip of the iceberg phenomenon’
which is an echogenic cyst with posterior attenuation of sound
caused by sebum and hair contents. ‘Dermoid mesh pattern’
which is seen as multiple interdigitating lines and dots occur when
hair is floating in sebum. as shown in [Table/Fig-4] [15]. Presence
of 2 /3 features on USG was shown to have a 100% positive
predictive value [4]. The contents of the cyst are predominantly-
sebaceous material with hair and rarely - bone, teeth, thyroid
cartilage, etc. While assessing an adnexal cyst in pregnancy the
Ovarian Tumor Analysis (IOTA) simple rules form an acceptable
guidance to decide on the benign nature of the cyst [16,17].
When USG is inconclusive or for evaluation of large masses for
adjacent organ invasion- MRl is the higher imaging to be done [1].
In the present study population USG was the imaging modality
that was used for diagnosis and follow-up. This test being easily
accessible, economical and non invasive yet accurate, and can be
part of the routine evaluation done during pregnancy as part of the
foetal morphology and growth scans. The role of tumor markers
in evaluation of adnexal masses in pregnancy is challenging as
they can be normally raised due to pregnancy and therefore lack
specificity [1,18]. Their levels can fluctuate with gestational age
and are also elevated due to abnormal placentation or foetal
abnormalities [19]. Hence, tumor markers need to be done only
when the cyst looks suspicious of malignancy. In the present study
one patient had suspicious looking features on USG needing MRI
and tumor markers for further evaluation. However, all the other
patients did not require a higher imaging modality for characterising
the cyst. The management depends mainly on symptomatology
and radiological features. They can be offered conservative
management with serial USG provided they remain asymptomatic
and there is no increase in size of the cyst [1,20,21]. Although the
risk of torsion in adnexal masses in pregnancy is estimated to be

o
-1

DistA 60.8mm

Dist B 57.7mm =

43

[Table/Fig-4]: Ultrasonography image of a dermoid cyst depicting the ‘Dermoid
Mesh Pattern’.
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as high as 20% for cysts larger than 6 cm, studies has shown that
it is not justified to perform an elective surgery in larger cysts in
the absence of suggestive symptoms and complications [10,22].
Complimenting this thought is also the proven evidence in literature
that the chance of torsion in pregnancy decreases as the gestation
advances with a maximum occurrence in the first trimester [12].
The role of conservative management was evident in the present
study- 70% of the patients were managed conservatively with
no adverse outcome. Thereby, avoiding surgical intervention
antenatally and its associated co-morbidities. The cyst can be
operated concomitantly at delivery among patients undergoing
LSCS for obstetric indications. In the present study, 13/26 -50%
patients were managed in this manner. Of these patients two had
bilateral dermoid cyst and underwent bilateral cystectomy during
LSCS. Contrary to this literature states that bilateral dermoid cyst
is an indication for surgery during the antenatal period especially
for cyst of size >6 cm [23].

Among those needing emergency surgery (11/37-30%) the
most common indication was torsion ovary (5/11-46%). None of
them had rupture or haemorrhage in cyst which is similar to the
incidence stated in literature - torsion being the most common
as compared to the others [1]. According to recent literature,
laparoscopy, if surgical intervention is indicated, is proven to be
a safe option for surgical approach during pregnancy [1,18].
Laparoscopy is preferred over laparotomy in pregnancy as a safer
alternative [24]. It can be performed as an emergency or elective
procedure provided the needed precautionary methods are
followed. In the present study 10/11- (91%) patients underwent
laparoscopic surgery for the cyst antenatally. The outcome of
pregnancy was favorable in all of them except two patients who
aborted postoperatively.

Safety measures to be considered while planning a laparoscopic
surgery antenatally are: availability of surgical expertise, open technique
for primary port placement in the supraumbilical region, maintaining
low and stable CO, insufflation pressure (below 12 mmHg), slow
inclination to Trendelenburg position, use of left lateral tilt in
pregnancies that are beyond 20 weeks of gestation and careful
monitoring of mother and foetus during the procedure [25].
However, beyond 28 weeks of gestation there is an increased risk
of preterm labor [1]. however there is now growing evidence to
prove the safety of laparoscopy in any trimester [26,27].

Limitation(s)

The retrospective design of the study itself was a limitation. A
prospective study to assess the fears experienced by patients as
they go through pregnancy with a dermoid cyst would also be
helpful in counselling such patients in the future.

CONCLUSION(S)
The study supports the role of conservative management with
serial USG for benign-looking dermoid cysts diagnosed during
pregnancy, following the IOTA rules. The intention was to offer
planned surgical intervention either at the time of LSCS done for
obstetric indications or at a later date after delivery. Laparoscopy
can be safely performed during pregnancy while adhering to
certain precautionary measures. In cases where there is suspicion
of malignancy or when complications such as necrosis, rupture, or
haemorrhage occur, laparotomy should be considered regardless
of the gestational age.
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