
Introduction

Malignant germ cell tumors (GCTs) make up less than

5% of all ovarian neoplasms. Their occurrence usually

takes place in adolescent and young women. Approxi-

mately two-thirds of ovarian malignancies in young pa-

tients will be GCTs in nature. Encountered in the second

decade of life, the median age range of GCT patients is

from 16–20 years. Immature teratoma are the rarest type of

ovarian GCTs and account for approximately 20% of ma-

lignant GCTs.

Growing teratoma syndrome (GTS) is an exceedingly

rare condition among malignant GCT patients during or

after appropriate treatment with systemic chemotherapy.

Firstly described by DiSaia et al. in 1977 [1], as a

“chemotherapeutic retroconversion”, and coined as GTS

by Logothetis et al. in 1982 [2], it is characterized by the

persistence or the development of enlarging masses, the

normalization of previously elevated tumor markers -

alpha-fetoprotein (AFP), and/or beta human chorionic go-

nadotropin (β-hCG), and the presence of only mature ter-

atoma in the pathological specimen.

The incidence of GTS after malignant GCTs of the ovary

is not well-known. Very few series have been reported in

the gynecological literature. The paucity of reports, with

only 50 cases published in the English-language literature

[3-5], makes the management of GTS to remain challeng-

ing. Knowledge of the GTS is mandatory as the manage-

ment of these patients is different and their prognosis

improves substantially when surgery is radical. Otherwise,

the growing lesions may become inoperable or suffer a ma-

lignant transformation [6], and the outcome may be fatal.

Awareness of this syndrome is needed to prevent further

unnecessary chemotherapy and to allow an optimal cytore-

ductive surgery, which seems to be paramount and the most

effective therapy up to now.

Case Report

The authors report the case of a 15-year-old girl treated for GTS

after primary ovarian GCT. She was initially admitted into another

hospital with complaints of abdominal discomfort and pain, and re-

ported asthenia for several months. Her medical and gynecological

histories evidenced no previous health problems. Physical exami-

nation revealed a large abdominal mass. An abdominal computed

tomography (CT scan) showed a 25-cm mass originated in the left

ovary, an eight-cm tumor implant in the Douglas’ pouch, a six-cm

mass behind the liver surface, and some peritoneal implants. The

serum AFP level was 302 ng/ml and the CA 125 level was 48 UI/ml. 

She underwent an open laparotomy and a peritoneal lavage,

left-salpingo-oophorectomy, partial greater omentectomy, re-

moval of the implant in the Douglas’ pouch, and an appendec-

tomy. Cytologic examination of the peritoneal fluid detected no

malignant cells. Histologically, the ovarian tumor contained im-

mature grade-III neuroectodermal tissue, and the peritoneal im-

plants contained only glial cells (gliomatosis peritonei). An

uneventful postoperative course followed.

The patient was then treated with a GCT chemotherapy regi-

men with systemic cisplatin, etoposide, and bleomycin (BEP).

The serum AFP level reached 946 ng/ml and a control abdominal

CT scan demonstrated an enlargement of her residual retrohep-
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Summary

Growing teratoma syndrome (GTS) is a rare condition among germ cell tumor (GCT) patients during treatment with systemic

chemotherapy. It is characterized by the development of enlarging masses, the normalization of tumor markers, and the presence of only

mature teratoma in the pathological specimen. The authors present the unusual case of a 15-year-old girl with an immature teratoma

treated with conventional surgery and systemic chemotherapy. On her follow up, although tumor markers returned to normal, there was

an enlargement of abdomino-pelvic masses confirmed by a PET/TC study. With the diagnosis of a GTS, the patient underwent a com-

plete cytoreduction. Histologically, all the specimens contained mature teratoma tissue. The patient remains clear with no signs of re-

currence with no further treatment. The knowledge and awareness of this syndrome are highlighted in order to prevent further

unnecessary chemotherapy and allow an optimal cytoreduction, which seems to be the most effective therapy so far.
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Figure. 1. — Growing ter-

atoma syndrome in a 15-

year-old girl after

chemotherapy for an im-

mature teratoma. Axial CT

shows cardiophrenic im-

plants (upper arrowhead)

(A), and a growing retro-

hepatic mass (lower ar-

rowhead) (B).

Figure. 2. — Positive

FDG-PET uptake in the

retrohepatic and in the

Douglas’ pouch lesions,

with a SUVmax of 7.3

(A), and the intraoperative

corresponding findings of

the retrohepatic and pelvic

nodules (B). 

Figure. 3. — Intraopera-

tive view. Transdiaphrag-

matic approach of the

right cardiophrenic lymph

nodes.
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atic mass, recurrence of tumor nodules in the Douglas’ pouch, and

the development of new metastasis with bilateral cardiophrenic

implants. The patient received five further courses of chemother-

apy with systemic paclitaxel, ifosfamide, and platin (TIP). Her

serum tumor markers returned to normal, with no effects on the

continually enlarging metastatic nodules. However, while new

post-treatment abdominal CT scan still revealed the stabilization

of the cardiophrenic implants, there remained a greater enlarge-

ment of the hepatic and pelvic masses, (Figure. 1). Some masses

showed positive uptake on the fluorodeoxyglucose positron emis-

sion tomography (FDG-PET) (Figure. 2). 

The patient was referred to the authors’ Department for assess-

ment and further treatment. In order to make the patient disease-

free, a complete CC0 cytoreduction was undertaken, which

involved the removal of all tumor nodules during this second sur-

gical procedure. The patient required a right diaphragmatic peri-

tonectomy with the en-bloc resection of the 12-cm retrohepatic

tumor. The removal of the bilateral cardiophrenic implants were

carried out through a transdiaphragmatic approach (Figure. 3).

This was followed by a pelviperitonectomy with resection of the

eight-cm Douglas’ nodule, and a total hysterectomy with right

salpingo-oophorectomy. Then, the patient also underwent a

greater and a lesser omentectomy, and, lastly, an infra-renal inter-

aorto-cavo and bilateral pelvic lymphadenectomy were per-

formed. Her postoperative was again successful and the patient

was discharged home on the 11

th

postoperative day.

Histologically, all the masses contained only mature teratoma

without any single elements of immature component in any of the

specimens. The lymph nodes also contained only mature tissue.

Gliomatosis peritonei was found again in the residual omentum.

Histological and inmunohistochemical studies yielded the diag-

nosis of GTS.

The patient received no additional therapy and until this mo-

ment is still in complete remission, with no evidence of disease.

Radiographically, there was no sign of recurrence at the last fol-

low-up.

Discussion 

Malignant GCTs are rarely seen as they make up less than

5% of all ovarian neoplasms. They mostly occur in child-

hood. Two-thirds of ovarian malignancies in young patients

will be GCTs in nature. The median age range of GCT pa-

tients is 16–20 years. Teratomas have a risk of malignancy

with a high rate of mortality, mainly in the case of the im-

mature ones. Immature teratomas are the rarest type of

ovarian GCTs accounting for only 20% of malignant GCTs.

The prognosis of ovarian immature teratoma patients has

improved through the use of chemotherapy. Nevertheless,

chemotherapy is useless in the management of ovarian ma-

ture teratoma patients. 

The retroconversion of immature to mature teratoma in

ovarian GCT is quite uncommon [5]. It was initially de-

scribed by DiSaia et al. [1], and lately coined by Logothetis

et al. [2], as GTS. A review of the literature shows that GTS

and the “chemotherapeutic retroconversion” are probably

the same phenomenon [7]. This must be so, because both

are characterized by the persistence or the development of

enlarging masses, the normalization of previously elevated

tumor markers, and the presence of only mature teratoma in

the pathological specimen.

In the context of a patient with negative tumor markers

and a mass on imaging studies following chemotherapy for

a malignant GCT, the diagnosis of GTS should arise. Pos-

itivity on FDG-PET in GTS, as in the present case, does

not reflect malignancy, but it does provide more informa-

tion and improves detectability [4, 8].

Being familiar with this syndrome may help avoid un-

necessary chemotherapy. Accordingly, to confirm the di-

agnosis, to decrease the risk of recurrence, to prevent future

local anatomical complications, or to avoid concerns about

eventual malignant degeneration of GTS tissue, the pres-

ent authors recommend a thorough surgical exploration and

a complete cytoreductive procedure whenever possible.

Given the rarity of the GTS, it is frequently misdiagnosed

as a recurrence. Knowledge and awareness of this syn-

drome are needed to avoid delays in diagnosis, prevent fur-

ther unnecessary chemotherapy, and allow an optimal

cytoreductive surgery, which nowadays seems to be the

most effective therapy with a highly expected survival rate.
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