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Background. Mature cystic teratomas (dermoid cysts) are
the most common germ cell tumours with 10-25% incidence of
adult and 50% of paediatric ovarian tumours. The aetiology of
dermoid cysts is still unclear, although currently the partheno-
genic theory is most widely accepted. The tumour is slow-growing
and in the majority of cases it is an accidental finding. Presenting
symptoms are vague and nonspecific. The main complication of
a dermoid cyst is cyst torsion (15%); other reported complica-
tions include malignant transformation (1-2%), infection (1%),
and rupture (0.3-2%). Prolonged pressure during pregnancy,
torsion with infarction, or a direct trauma are the main risk fac-
tors for a spontaneous dermoid rupture that can lead to acute
or chronic peritonitis. The diagnosis of mature cystic teratoma
is often made in retrospect after surgical resection of an ovarian
cyst, because such imaging modalities as ultrasound, computer
tomography, or magnetic resonance imaging cannot yet accu-
rately and reliably distinguish between benign and malignant
pathology.

Materials and methods. We present a report of a clinical case
of a 35-years-old female, who was referred to the hospital due to
abdominal pain spreading to her feet for three successive days.
She had a history of a normal vaginal delivery one month before.
Abdominal examination revealed mild tenderness in the low-
er abdomen; no obvious muscle rigidity was noted. Transvagi-
nal ultrasound showed a multiloculated cystic mass measuring
16 x 10 cm in the pelvis. In the absence of urgency, planned sur-
gical treatment was recommended. The next day the patient was
referred to the hospital again, with a complaint of stronger ab-
dominal pain (7/10), nausea, and vomiting. This time abdominal
examination revealed symptoms of acute peritonitis. The ultra-
sound scan differed from the previous one. This time, the trans-
vaginal ultrasound scan revealed abnormally changed ovaries bi-
laterally. There was a large amount of free fluid in the abdominal
cavity. The patient was operated on - left laparoscopic cystecto-
my and right adnexectomy were performed. Postoperative anti-
bacterial treatment, infusion of fluids, painkillers, prophylaxis of
the thromboembolism were administered. The patient was dis-
charged from the hospital on the seventh postoperative day and
was sent for outpatient observation.
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Results and conclusions. Ultrasound is the imaging modality
of choice for a dermoid cyst because it is safe, non-invasive, and
quick to perform. Leakage or spillage of dermoid cyst contents can
cause chemical peritonitis, which is an aseptic inflammatory peri-
toneal reaction. Once a rupture of an ovarian cystic teratoma is di-
agnosed, immediate surgical intervention with prompt removal of

the spontaneously ruptured ovarian cyst and thorough peritoneal
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lavage are required.
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toma, peritoneal lavage, spontaneous rupture

INTRODUCTION

Mature cystic teratomas or dermoid cysts are
the most common germ cell tumours with the in-
cidence of 10-25% and 50% of paediatric ovarian
tumours (1). Dermoid cysts comprise about 30%
of all benign ovary tumours and can occur at any
age, but they are more common during reproduc-
tive years, especially in patients under 30 years of
age (2). These tumours can be bilateral in 8-15%
of all cases (3). The tumour is slow-growing and
usually asymptomatic, and because of that it is an
accidental finding in the majority of cases. Clini-
cal symptoms are associated with complications.
The main complication of a dermoid cyst is cyst
torsion (15%). Other reported complications in-
clude malignant transformation (1-2%), infection
(1%), and rupture (0.3-2%) (4). A spontaneous
rupture is an extremely rare complication of ma-
ture cystic teratoma because of its usually thick
capsule. Prolonged pressure during pregnancy,
cyst torsion with infarction, or a direct trauma are
the main risk factors for a spontaneous dermoid
rupture that can lead to acute or chronic perito-
nitis (5). The incidence of chemical peritonitis af-
ter a cyst rupture is less than 1%. This condition
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requires urgent surgical treatment (6). We re-
port a case of 35-year-old female, who developed
chemical peritonitis resulting from a spontaneous
intraperitoneal rupture of a dermoid cyst.

THE CLINICAL CASE

A 35-year-old female, gravida 3, para 3, presented
to our emergency room with a complaint of ab-
dominal pain spreading to her feet for three suc-
cessive days. She had a medical history of a nor-
mal vaginal delivery one month before. She had
no gynaecological operations or diseases.

On physical examination, the patient’s vital
signs were stable, temperature was normal. Ab-
dominal examination revealed mild tenderness
in the lower abdomen; no obvious muscle rigidity
was noted. A big mass in the pelvis was felt during
pelvic examination.

Transvaginal ultrasound showed a multilocu-
lated cystic mass measuring 16 x 10 cm in the pel-
vis (Fig. 1). There was no fluid in the pelvis. In
the absence of urgency, planned surgical treat-
ment was prescribed.

The next day, the patient presented to our clin-
ic again, with a complaint of stronger abdominal
pain (7/10), nausea, and vomiting. This time ab-
dominal examination revealed symptoms of peri-
tonitis : tenderness in the lower abdomen and
muscle rigidity. Total white blood cell count was
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Fig. 1. Transvaginal ultrasound: a multiloculated cystic mass measuring

16 x 10 cm in the pelvis

15.60 x 10°/L and C-reactive protein (CRP) was
increased (96 mg/l). Ultrasound scan pictures
were different from previous. This time transvagi-
nal ultrasound scan revealed abnormally changed
ovaries bilaterally. The multiloculated cystic mass
in right ovary measured 8.8 x 5.2 cm (Fig. 2) and
the multiloculated cystic mass in the left ova-
ry was 4.5 x 5.5 cm in size (Fig. 3). Uterine size
was 4.7 x 3.2 cm, with endometrial thickness of
6 mm. There was a moderate amount of free fluid

in the abdominal cavity. A CT scan was not per-
formed. The patient was admitted to the gynaeco-
logical department for surgical treatment.
Laparoscopic surgery was undertaken. Op-
erative findings revealed about 1500 ml of yel-
lowish ascites containing adipose component.
The peritoneum, the bowel, the stomach, the liv-
er, the uterus, and both adnexa were covered by
diffuse, thick, white to yellowish lesion. A cystic
mass of 7 cm in size was seen in the left ovary

Fig. 2. Transvaginal ultrasound: multiloculated cystic mass in the right ovary
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Fig. 3. Transvaginal ultrasound: a multiloculated cystic mass in the left ovary

and it was strongly adhered to the superior part
of the rectum. The right ovary with a cystic mass
approximately 20 cm in size was torsed, ruptured,
and necrotized. The right fallopian tube was fixed
to the unilateral ovary (Fig. 4).

Abdominal surgeons were called into the op-
erating room to evaluate the possibility of surgi-
cal pathology. The pathology of the peritoneum,
the bowels, the stomach, the liver, and the appen-
dix was declined, and there were no signs of per-
foration or diverticulation. Adherence between

the left adnexa and the superior part of the rectum
were dissected.

Left cystectomy and right oophorectomy
were performed (a hair tuft was present inside
the cyst). Peritoneal lavage with 4000 mL of warm
saline, until the solution was clean, was adminis-
tered. The abdominal cavity was drained with two
drains.

The histological examination showed billateral
mature dermoid cysts. The section of the left cyst-
ic ovary revealed accumulation of various mature

Fig. 4. Intraoperative laparoscopic findings: a massive left ovarian cyst
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tissues such as adipose, muscle tissue, mucous
gland, cartilage, hair folicules with focal wall lym-
phoplasmocitic infliltration, and foreign body
giant cells. The wall of the right cystic ovary was
partially necrosed with digestive tract cells and
diffuse neutrophil infiltration. The ascitic flu-
id citology was negative for bacteria. Antibiotic
therapy with Sol Amoxiclavi 1.2 g I/V every 6 h
and Sol. Metronidazoli 500 mg I/V every 8 h for
seven days, infusion theraphy, and prophylaxis of
trombembolism were administered.

The postoperative course was uneventful.
The patient was discharged on the seventh post-
operative day and sent for further outpatient ob-
servation.

LITERATURE REVIEW AND DISCUSSION

Definitions and classification
Ovarian germ cell tumours (OGCTs) are heter-
ogenous tumours that are derived from primitive
germ cells of the embryonic gonads. According to
the 2014 classification by the World Health Organ-
isation (WHO), the tumours are divided into two
main categories: primitive malignant neoplasms of
germinogenic cells (dysgerminomas) and terato-
mas, most of which are mature cystic teratomas (7).

Teratomas are the most common germ cell tu-
mours, which might consist of multiple cell types
derived from one or more of three germ layers.
The word teratoma is derived from Greek word
teras, which means monster. This term was for-
mulated in 1863 in the first edition of Virchow’s
book about tumours (8). Teratomas can be divid-
ed into two groups:

a) mature teratomas, which include dermoid
cysts, and are generally benign

b) immature teratomas, which can be cancer-
ous (9).

Epidemiology
OGCTs constitute about 20-25% of all ovarian ne-
oplasms. Ninety-five per cent of tumours are be-
nign. Mature cystic teratomas (MCT) are the most
common germ cell tumours that comprise about
95% of all ovarian germ cell tumours and 10-25%
of all ovarian tumours (10). The incidence rate of
dermoid cysts is 1.2-14.2/100 000 females (11).
This type of tumour can occur at any age, but
is more common during reproductive years, espe-

cially in patients under 30 years of age (2). Early
diagnosis and operative treatment (cystectomy)
in childhood and adolescence are important for
the development of normal puberty and future
fertility (12). In their study, Zupi et al. compared
tumour-affected ovaries before and after laparo-
scopic ovarian cystectomy. Of 632 patients, 56
had 3 cm’ or larger ovarian volume at 12 months
post-operatively on transvaginal ultrasound.
Moreover, 24 of these patients had no normal
ovarian tissue pre-operatively during transvaginal
ultrasound (13).

Aetiology

The exact mechanisms of the development of ter-
atomas remain unclear. Currently, the partheno-
genic theory is the most widely accepted. Most
have a 46XX karyotype and by parthenogenesis
develop from a single haploid germ cell. This the-
ory supports the presence of Barr bodies (nuclear
sex chromatin) in the tumour cells (8). There are
no new data about the risk factors for the develop-
ment of the benign dermoid cyst. Parazzini et al.
revealed that there is no relation between the mar-
ital status, the age at menarche, the menopausal
status, abortions, the age at the first pregnancy,
oral contraceptive use and the risk of ovarian be-
nign teratomas (14). In their retrospective study;,
Park et al. revealed that elevated CA-125 levels,
older age, large tumour masses, and the postmen-
opausal status are the main risk factors for malig-
nant transformation of MCT (15).

Location

Although mature cystic teratomas (MCT) com-
monly occur in ovaries, they can be found any-
where in the body. Dermoid cysts may occur at
extragonadal sites, usually along the midline of
the body: anterior mediastinum, the sacrococ-
cygeal region, the retroperitoneal area, the head,
the neck, and the central nervous system. Mature
cystic teratomas have been reported throughout
the gastrointestinal tract in caecum, pancreas, and
omentum (16, 17). Dermoid cysts are bilateral in
8-15% of cases (18). Sometimes ipsilateral mul-
tiple ovarian teratomas can occur (with the in-
cidence of about 9%) (9). Ruchi Rathore et al.
reviewed different studies and revealed that pa-
thology side in unilateral cases may vary depend-
ing on studies (19).
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Symptoms

In at least a quarter of all cases, MCT are asympto-
matic and discovered accidentally on a routine pel-
vic examination, imaging, or during surgery (20). If
it causes symptoms, the most common symptom of
ovarian MCT is lower abdomen pain, which occurs
in nearly half of the patients (9). On the other hand,
this type of tumour may also become symptomat-
ic due to complications. The latter include dermoid
cyst torsion (15%), rupture (0.3-2%), malignant
transformation (1-2%), and infection (1%) (4). Nau-
sea, vomiting, constipation, urinary retention and
hydronephrosis are less common symptoms (21).

Moreover, due to the slow growth of the cystic
mass, 1.8 mm/year, dermoid cysts are usually large
at the time of diagnosis. Growth factors remain
unclear, but increasing levels of hormones oestro-
gen and progesterone may explain the increase in
the size of dermoid cysts after puberty and their
arrested growth after menopause (22). Big size of
the tumour may cause symptoms caused by pressure
of the adjacent organs, bowel obstruction, and fistula
formation into the small and large bowel (23). Garri-
do-Abad et al. described an unusual cause of a renal
colic case caused by a giant dermoid cyst (24).

An extremely rare manifestation of mature cyst-
ic teratoma is anti-NMDA-receptor encephalitis.
Neurological symptoms develop because of the anti-
bodies generated in response to the neural elements
within the teratoma (25).

Diagnostics

Preoperative diagnosis of mature cystic teratoma
still remains a very challenging task for clinicians,
because primary symptoms are often vague and
nonspecific. It is advisable to start from vaginal ex-
amination (it is important for differential diagnosis).
The clinician can evaluate the size, the contour, and
mobility of the uterus with adnexes. Abdominal ex-
amination can reveal a large teratoma.

In imaging, MCTs have a wide spectrum of ra-
diological presentation ranging from a purely cystic
mass to a complex cystic mass with a considerable
solid component. Ultrasound is the imaging mo-
dality of choice for a dermoid cyst because it is safe,
non-invasive, and quick to perform, although it is not
always easy to differentiate MCT from the haemor-
rhagic cyst (26). MCTs ultrasound findings include
the presence of a Rokitansky nodule, dermoid mesh,
and the “tip of iceberg sign”. The Rokitansky nodule

is a cystic lesion with a densely echogenic tubercle
projecting into the cystic lumen. Dermoid mesh re-
fers to hyperechogenic lines arising from hairs (27).
Ultrasound is also useful in differentiating benign
ovarian masses from malignant lesions. Malignancy
characteristics include:

1) ovarian volume above 20 cm?;

2) septations;

3) papillary projections;

4) heterogeneous tissue echogenicity;

5) vascular support to a lesion (Color Doppler)
(28).

Computed tomography (CT) has an excellent
sensitivity (93-98%) due to detecting fat in the di-
agnosis of a dermoid cyst. The presence of fat (areas
with low Hounsfield units) inside an ovarian tumour
and calcifications appear to be specific to a mature
cystic teratoma (29).

The exact diagnosis of a dermoid cyst is deter-
mined by histological examination. Macroscopical-
ly, dermoid cysts usually are multicystic and contain
sebaceous fluid and tissue of two or more germ cell
layers, e.g., ectoderm (hair, skin, brain), mesoderm
(teeth, bone, cartilage, muscle, fat), or endoderm
(mucous and ciliated epithelium) (30). Further-
mone, it is important to emphasize, that attentive
histopathological examination of postoperative
specimen is mandatory. MCTs can frequently arise
in combination with over ovarian neoplasms, that
can be fatal without an additional treatment (31).

Dermoid cyst rupture and chemical peritonitis
MTC can rupture spontaneously or during sur-
gery. The rarity of a spontaneous intraperitoneal
dermoid cyst rupture (0.3-0.7%) is due to a thick
capsule. It may rupture into the peritoneal cavi-
ty or into the adjacent hollow organs like bowels,
the bladder, or the vagina (10). The exact causes
of the rupture are mostly unknown, but factors
such as prolonged pressure during pregnancy,
torsion with infarction, direct trauma, malignant
transformation, and internal pressure from rapid
growth of the mass are the most likely explana-
tions (5). It is important to mention that in our
case the patient had a vaginal delivery a month
before the symptoms occurred.

The traditional surgical treatment of dermoid
cysts was cystectomy by laparotomy, although laparo-
scopic cystectomy is now widely accepted. The rates
of spillage of dermoid cysts into the peritoneal
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cavity after the removal of cysts by laparoscopy
were 15% to 100% in several series, compared to
much lower spillage rates (only 4% to 13%) when
cysts were removed by laparotomy (32). Leakage
or spillage of dermoid cyst contents can cause
chemical peritonitis, which is an aseptic inflam-
matory peritoneal reaction. Chemical peritonitis
after spillage of teratoma contents after laparo-
scopic surgeries is a rare complication with an in-
cidence of less than 1% if the contents are fully re-
moved (6). If chemical peritonitis develops, early
repeat surgery may be advantageous, especially if
remnants are suspected.

There are two different types of clinical presenta-
tion, which depend on the leakage time: acute and
chronic. Acute peritonitis is caused by a sudden
wide cyst rupture and abrupt leakage of sebaceous
material, while chronic granulomatous peritonitis
is caused by a slow leak from a tiny tear in the cyst
wall (3).

The clinical presentation might be insignificant
in the early period, however, the patient would
complain of progressive abdominal pain, abdom-
inal distention, fever, and gastrointestinal distur-
bances such an anorexia, nausea, vomiting, and
diarrhoea (33). Chemical peritonitis can result in
pelvic adhesive disease or bowel obstruction, ab-
dominal wall abscesses, enterocutaneous fistula
formation, and other complications, which require
intensive medical management and repeat surgical
treatments (32). Since the acute abdomen can a be
a result of wide range of diseases, differential diag-
nosis plays an important role.

An accurate diagnosis of a ruptured ovarian
teratoma can be confirmed when the disconti-
nuity of the cyst wall is noted at ultrasonography
(US), CT, and magnetic resonance (MR) imaging
(3). In the presented case, we had an opportunity
to perform pelvic ultrasonography on two succes-
sive days and it was obvious that the appearance of
the multiloculated cystic mass changed. Further-
more, during ultrasonography scan on the second
day, there was free fluid in the abdominal cavity.
The clinical diagnosis of the ruptured ovarian ter-
atoma was made with a high positive predictive
value. We did not perform any other visual diag-
nostic tests.

Only in a small number of cases, the diagnosis
of a ruptured ovarian dermoid cyst can be made by
ultrasonography alone. A computed tomography

scan can be helpful because this modality is very
sensitive (93-98%) for the detection of an intra-
peritoneal fatty implant, most commonly around
the liver surface (34).

Although there is a lack of literature on the man-
agement of chemical peritonitis due to an ovarian
cyst rupture, the treatment of choice, once rupture
of an ovarian cystic teratoma is diagnosed, should
be immediate surgical intervention. The purpose of
surgery is prompt removal of a spontaneously rup-
tured ovarian cyst with thorough peritoneal lav-
age. These steps are sufficient to prevent prolonged
chemical peritonitis (5).

CONCLUSIONS

1) Mature cystic teratomas or dermoid cysts are
the most common germ cell tumours that comprise
about 30% of all benign ovarian tumours and are
the most commonly diagnosed in females of the re-
productive age.

2) The exact mechanisms of teratoma develop-
ment remains unclear.

3) Preoperative diagnosis of mature cystic ter-
atoma still remains a very challenging task for
clinicians, because primary symptoms are often
nonspecific. In at least 25% of all cases, MCTs
are asymptomatic and discovered accidentally on
a routine pelvic examination, imaging, or during
surgery.

4) Ultrasound is the imaging modality of choice
for a dermoid cyst because it is safe, non-invasive,
and quick to perform.

5) The main complications of dermoid cysts are
cystic torsion (15%), malignant transformation (1-
2%), infection (1%), and rupture (0.3-2%).

6) Prolonged pressure during pregnancy, torsion
with infarction, or a direct trauma are the main risk
factors for spontaneous dermoid rupture, which
can lead to acute or chronic peritonitis.

7) Leakage or spillage of the contents of a der-
moid cyst can cause chemical peritonitis, which is
an aseptic inflammatory peritoneal reaction.

8) Once a rupture of an ovarian cystic teratoma
is diagnosed, immediate surgical intervention with
prompt removal of a spontaneously ruptured ovari-
an cyst with thorough peritoneal lavage is required.
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BRANDZIOS CISTINES TERATOMOS
SPONTANINIO PLYSIMO SUKELTAS CHEMINIS
PERITONITAS: KLINIKINIS ATVEJIS IR
LITERATUROS APZVALGA

Santrauka
Tikslas. Brandi cistiné teratoma (dermoidiné cista) — la-
biausiai paplites gemalo lasteliy navikas, sudarantis
10-25 % suaugusiyjy ir 50 % vaiky kiaus$idziy naviky.
Dermoidiniy cisty etiologija lieka neaiski. Labiausiai
tikétina partenogenetiné teorija. Siems navikams ba-
dingas létas augimas ir asimptomé eiga, todél jie nere-
tai aptinkami kaip atsitiktiniai radiniai. Ligai nebadingi
specifiniai simptomai. Pagrindiné komplikacija - cistos
apsisukimas (15 %), mokslinéje literatiiroje aprasomos
ir kitos komplikacijos: piktybiniai pokyciai (1-2 %),
infekcija (1 %) ar cistos plysimas (0,3-2 %). Ilgalaikis
spaudimas néstumo metu, cistos apsisukimas su krau-
jotakos sutrikimu ar tiesioginé trauma yra pagrindiniai
dermoidinés cistos spontaninio ply$imo rizikos veiks-
niai, galintys sukelti Gminj ar létinj peritonita. Daznai
$iy naviky diagnozé nustatoma tik po chirurginés
naviko operacijos, nes radiologiniai tyrimo metodai
(ultragarsinis tyrimas, kompiuteriné tomografija ir
magnetinio rezonanso tomografija) negali tiksliai ir
patikimai atskirti gerybinés ir piktybinés patologijos.
Metodai ir medziaga. Pristatome 35 mety pacientés
klinikinj atvejj. Ligoné atvyko j priémimo skyriy dél tris
dienas besitesiancio pilvo skausmo, plintancio i kojas. I§
anamnezés buvo zZinoma, kad pacienté pries ménesj gim-
dé nataraliais takais. Moteris teigé iki tol neturéjusi gi-

nekologiniy operacijy ir nesirgusi ginekologinémis ligo-

mis. Pilvo ap¢iuopos metu nustatytas jautrumas pilvo
apatinéje dalyje be pilvo raumeny jtempimo ir pilvaplé-
vés dirginimo rei$kiniy. Transvaginalinio ultragarsinio
tyrimo metu dubenyje buvo nustatytas daugiakame-
rinis cistinis 16 x 10 cm diametro darinys (kiaus$idés
cista), laisvo skysc¢io dubenyje nerasta. Nesant iminés
ginekologinés patologijos, pacientei buvo rekomen-
duotas planinis operacinis gydymas - laparoskopiné
kiausideés cistos $alinimo operacija. Dél sustipréjusio
pilvo skausmo (VAS 7/10), pykinimo ir vémimo kitg
dieng pacienté pakartotinai kreipési j priémimo skyriy.
Pilvo apciuopos metu buvo nustatyti peritonito simp-
tomai. Ultragarsiniu gimdos ir kiausidziy tyrimu nu-
statyti pokyc¢iai abiejose kiausidése (cistiniai dariniai),
taip pat didelis kiekis laisvo skys¢io dubenyje. Pacientei
buvo skubiai atlikta laparoskopiné operacija: pasalinta
kairés kiaus$idés cista ir atlikta de$inés ooforektomija
(dél dideliy matmeny desinés kiausidés naviko, nesant
sveiko desinés kiausidés audinio), kruop$ciai iSplauta
pilvo ertmé. Po operacijos skirtas antibakterinis gy-
dymas, lasinés skys¢iy infuzijos, skausma mal$inantys
vaistai, tromboembolijy profilaktika. Septinta parg po
operacijos pacienté buvo i$rasyta i$ ligoninés ambula-
toriniam gydymui.

Rezultatai ir i$vados. Ultragarsinis tyrimas yra pir-
moji priemoné pilvo ir dubens organy buklei jvertinti.
I pilvaplévés ertme issiliejes cistos turinys gali sukel-
ti cheminj peritonita — aseptinj pilvaplévés uzdegima.
Dermoidinés cistos plysimo sglygoto cheminio perito-
nito grésmés atveju pirmas pasirenkamas gydymo me-
todas — skubi chirurginé operacija, kruops¢iai i$valant
pilvaplévés ertme.

Raktazodziai: brandi cistiné teratoma, cheminis pe-
ritonitas, dermoidiné cista, pilvo ertmés lavazas, spon-

taninis ply$imas



