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a b s t r a c t

Germ cell tumors (GCT) constitute less than 3% of all ovarian cancers. These tumors occur

predominantly in children and women under 30 years of age. The immature ovarian

teratoma is the third commonest of the germ cell tumors following dysgerminoma and

endodermal sinus tumor. The growing teratoma syndrome (GTS) is an extremely rare

metastatic complication of a malignant germ cell tumor. The finding of a growing solid

mass (or masses) during or after chemotherapy treatment for GCT of the ovary should raise

the possibility of the growing teratoma syndrome. These lesions should be resected to

confirm the diagnosis, to exclude malignancy, to relieve a possible pressure on adjacent

organs and to prevent a possibility of malignant transformation in future.

Copyright © 2014, Indraprastha Medical Corporation Ltd. All rights reserved.

1. Case history

A 16/yr female resident of Uzbekistan presented to our hos-

pital in 2013 with a diagnosis of immature teratoma for which

she had underwent a trans-abdominal hysterectomy with

bilateral salphingo-ophorectomy in 2010 in Uzbekistan fol-

lowed by 3 cycles of standard BEP chemotherapy. Presently

she had progressive abdominal distension which had started

while patient was still receiving chemotherapy. She had oc-

casional complaints of abdominal pain, vomiting and con-

stipation but had good appetite and maintained good health.

On general physical examination, her vitals were stable but

pallor was present. There was a vertical midline scar

extending from the xiphoid to pubic symphisis. Per abdominal

examination revealed a large lobulated palpable non-tender

mobile mass filling whole of the abdomen with overlying

skin stretched, visible veins were present with flow from

below upwards upon eliciting Harvey's sign. Lab in-

vestigations revealed Hb-10.6 g/dl, TLC 12,800 cumm3, DLC

N86L9M5, ESR-36 mm/1st hr, PCV 32.1%, Platelet Count-

196,000, PTI 13.5 s, aPTT 30.6 s, INR 1.3, S-Urea-19 mg/dl, S-

Creatinine-1.3mg/dl,LDH-332 IU/L, aFP-0.66 IU/ml, HCG <2 IU/

ml. Contrast enhanced computerized tomogram of the chest

and abdomen revealed a large complex solid/cystic mass in

the abdomen and pelvis 40 � 21 � 25 cm, occupying most of

the right side of the abdominal cavity with specks of calcifi-

cation, displacing small bowel and pancreas. The right lobe of

the liver was distorted and scalloped by the mass, bilateral

ureters revealed hydroureters. The right hemi-diaphragmwas

elevated with right lower lobe and rest of lung fields were

clear. After informed consent patient underwent an
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exploratory laparotomy. The intra-operative findings revealed

minimal ascites, extensive peritoneal disease, a large multi-

lobulated tumor in the pelvis, abdomen and right sub-

diaphragmatic region closely abutting segment V, VI and VII of

right lobe of liver.

Multiple well encapsulated lesions were present. The right

lobe of the liver was adherent to the upper abdominal mass

without any parenchymal infiltaration. Optimal cytoreduction

with peritonectomy was done. The significant intra-operative

events were intra-operative hypotension/hypovolemia, on

tumor mobilization and IVC compression, iatrogenic dia-

phragmatic tear which was repaired primarily with 1.0 pro-

lene. Intra-operatively 4 units of PRC and 2 units of FFP were

transfused. The patient had an uneventful post-op recovery

and was discharged on 7th post-operative day. Though the

patient has not come for follow-up but relatives have

informed us that she is doing well and is asymptomatic.

2. Histopathology report

The tissue show orderly arrangement and are represented by

cystic spaces lined variably by gastrointestinal type epithe-

lium, respiratory epithelium, and keratinized stratified squa-

mous epithelium cuffed by thick layer of smooth muscle;

lobules of mature adipose tissue; plates of hyaline cartilage

and mature lamellar bone; lobules of seromucinous glands

and gastric fundic gland; cells; blood vessels and skin ap-

pendages. Islands of primitive neuroepithelium or immature

tissues are not identified in multiple sections examined.

Evidence of somatic malignancy arising within this tumor

not seen. Histology picture with normal tumor markers con-

firms diagnosis of GTS (Fig. 1, Fig. 2, Fig. 3).

3. Discussion

The growing teratoma syndrome (GTS) is an extremely rare

metastatic complication of a malignant germ cell tumor (GCT)

described for the first time by Logothetis et al.1 The syndrome

is defined as a detection of an enlarged mass during or after

chemotherapy treatment for GCT. The histology of the lesion

is of mature teratoma with no malignant elements. The syn-

drome appears in 1.9e7.6% of the patients after treatment for

testicular non-seminomatous germ cell tumor (NSGCT).2

Logothetis coined this phenomenon the “growing teratoma

syndrome” (GTS). According to his original description, three

criteria are required for the definition of the GTS. First,

normalization of previously elevated tumor markers (aFP or

bHCG). Second, enlargement of the primary tumor & third,

only mature teratoma elements in pathologic examination.

All these criteria should be met after or during chemotherapy

treatment of NSGCT.

GTS is much less common after ovarian GCT. Kattan et al3

were the first to use the term “growing teratoma syndrome” in

woman. The patient had a recurrent mature teratoma im-

plants during chemotherapy treatment for metastatic malig-

nant teratoma of the ovary.

One large series from a single institution, MD Anderson

Cancer Center,4 and the two large series from the Gynecologic

Oncology Group5,6 reported the presence of Mature teratoma

(MT) from the second e look operation for GCT in 13/52 pa-

tients, 10/76 patients, and 21/108 patients, respectively, with

an overall incidence of 17.8%.

Teratoma is a tumor whose components are derived from

more than one germ cell layer. Mature teratoma (MT) is

composed of well-differentiated elements, whereas immature

teratoma is only partially differentiated and is in this respect

akin to foetal tissue. These are distinct entities in the WHO

classification. MT is classified as a benign entity and is resis-

tant to primary chemotherapy. Surgical resection is the

standard treatment for these patients. MT is the only

component found during GTS. As immature teratoma is

considered by some authors to be a malignant NSGCT, its

presence in growing masses should not be equated with GTS.

The pathogenesis of the GTS is still a subject of contro-

versy. Two basically distinct mechanisms are currently under

consideration: malignant cell differentiation into MT or se-

lective chemotherapy-induced destruction of components

other than MT. The demonstration that malignant germ cells

can differentiate into MT could support the first hypothesis.

However, several arguments support the model according to

which chemotherapy kills malignant cells during concomi-

tant enlargement of MT.

Fig. 1 e 10X nodules of mature glial tissue separated by

fibrous septae.

Fig. 2 e 10X admixture of plates of hyaline cartilage mature

adipose tissue and stratified squamous epithelium.
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