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new cases and 140,000 deaths every year (1).
Ovarian germ cell tumors account for 15-20%

Introduction
W orldwide ovarian cancer accounts for 225,000

Abstract

Background: Malignant mixed germ cell tumors of ovary are rare aggressive cancers
affecting young adolescent girls. The commonest combination reported in literature is
dysgerminoma and endodermal sinus tumors but in our study the most common com-
bination was immature teratoma and endodermal sinus tumor which is exteremely
rare. Preservation of future fertility is a concern. Fertility sparing surgery followed by
combination chemotherapy is the current treatment of choice but treatment must be
individualized depending upon the nature of the tumor.

Methods: A retrospective study on five patients with these tumors was conducted on
patients at Guru Gobind Singh Medical College and Hospital (Punjab, India) between
September 2009 to January 2018.

Results: Median age of patients was 15.6 years. Histopathological combination was
immature teratoma and endodermal sinus tumor (n=3), endodermal sinus tumor and
embryonal carcinoma (n=1), and mature and immature teratoma (n=1). Tumor mar-
kers AFP, beta HCG and LDH were raised in all except the patient with mature and
immature teratoma. All patients underwent surgery followed by combination chemo-
therapy. Three patients developed metastasis within six months of treatment and died.
In the remaining two, no reccurrence was reported till date.

Conclusion: Malignant mixed germ cell tumors of ovary are extremely rare tumors
and have poor prognosis. Fertility preservation is a concern as these patients are
usually young adolescent girls but fertility sparing treatment must be individualized
on the basis of tumor type, surgical staging, and availability of combination chemo-
therapy. Considering high recurrence rate and mortality, total hysterectomy with bila-
teral salpingo-oophorectomy with complete surgical staging followed by combination
chemotherapy should be perfomed at advanced stage and aggressive tumor biology.
Preservation of fertility must be held secondary.
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endodermal sinus tumor (yolk sac tumor), and im-
mature teratoma, non-gestational choriocarcinoma,
embryonal carcinoma, and mixed germ cell type
(4). Malignant mixed germ cell tumor is a type of

of all ovarian malignancies and incidence of malig-
nant ovarian germ cell tumors is 2-6%. These tu-
mors typically occur in adolescent girls and young
women (2). Malignant germ cell tumors are de-
rived from primordial germ cells of the embryonic
gonad (3). World Health Organization (1973) clas-
ified malignant germ cell tumors as dysgerminoma,

tumor that consists of two or more malignant germ
cell components. These tumors are quite rare can-
cers, seen in 8% cases of germ cell tumors but are
very aggressive in nature (5). The most common
combination reported is dysgerminoma and Endo-
dermal Sinus Tumor (EST) (6) and the rarest com-
bination has embryonal carcinoma and immature
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teratoma as its components (4). Embryonal carci-
noma, although very rare, holds the most malignant
potential (7). Debulking surgery is the mainstay in
treatment of ovarian cancer. Since these tumors af-
fect young adolescent girls, preservation of fertility
is a major concern. Fertility preserving surgery fol-
lowed by combination chemotherapy is the pre-
ferred treatment modality followed worldwide.

A study was retrospectively conducted on five pa-
tients with malignant mixed germ cell tumors of
the ovary and the clinicopathological features, pro-
gnostic factors and treatment outcomes were eva-
luated.

Methods

A total of five patients with malignant mixed
germ cell tumors of the ovary were encountered
among 528 patients of ovarian tumors from Sep-
tember 2009 to January 2018 in the department of
Obstetrics and Gynecology, Guru Gobind Singh
Medical College and Hospital, Baba Farid Univer-
sity of Health Sciences. The data was retrieved
from central record room after the permission from
Medical Superintendant and ethical committee. The
age, parity, presenting features, duration of symp-
toms, clinical features, imaging, tumor marker lev-
els (CA 125, CEA, AFP, LDH and BHCG), operative
findings, size and site of residual disease, compli-
cations and the histological types including grade
in immature teratoma were recorded. Chemother-
apy regimen and its complications were also rec-
orded. Response to treatment was assessed by eval-
uating clinical improvement, size of residual dis-
ease using imaging modalities and tumor markers
levels. Optimal cytoreductive surgery was the aim
in advanced disease. In young women where con-
servation of fertility was a consideration, a full sur-
gical staging procedure and unilateral salpingo-oo-
phorectomy was the treatment of choice in stage I
disease. In cases where fertility preservation was
not a concern, total abdominal hysterectomy with
bilateral salpingo-oophorectomy with complete
surgical staging was performed. Postoperative che-
motherapy was offered to all patients. Combination
chemotherapy using Bleomycin, Etoposide, Cis-
platin (BEP) was given for 3—4 cycles.

AFP and beta-hCG levels were serially measured,
prior to each chemotherapy cycle, after the comple-
tion of treatment to monitor the treatment response.
The levels were followed every 1-2 month for 1
year after treatment, then quarterly for two years,
and six monthly thereafter. Patients were examined
at each follow up visit. Pelvic ultrasound was done

three times monthly and CT scan was utilized when
clinically indicated or in patients with rising tumor
markers.

Ethical Consideration: Permission for the study
was taken from the medical superintendant and eth-
ical committee. Since it was a retrospective study,
informed consent was taken from the patient at the
time of follow up/telephonically.

Results

In eight years period, 528 cases of ovarian malig-
nancy were operated in our hospital. Out of these,
there were five cases of malignant mixed germ cell
tumors of the ovary. As shown in table 1, most
common histological subtypes were endodermal si-
nus tumor and immature teratoma (n=3) followed
by mature and immature teratoma (n=1), endoder-
mal sinus tumor and embryonal carcinoma (n=1)
(Figure 2).

The median age at presentation was—15.6 years
(range 8 to 20 years). Two patients were premenar-
cheal. All the patients were unmarried and were not
sexually active. The main presenting symptoms
were abdominal pain and abdominal distension in

Figure 1. Gross photograph of malignant mixed germ tumor:

The solid fleshy cut surface with few cysts along with areas of

necrosis and haemorrhage

Figure 2. Photomicrograph showing malignant mixed germ
cell tumor: Embryonal carcinoma mixed with immature neu-
roepithelium (left) and mature teratomatous component in the
form of mucinous epithelium (right) (H & E, 100X)

232 _ J Reprod Infertil, Vol 20, No 4, Oct-Dec 2019

Jrul-mamny/:dny wolj papeojumoq



all patients and breathlessness in two patients. Ma-
jority (75%) of the patients presented within three
months of the symptoms emergence. Menstrual
history revealed irregular bleeding pattern in two
patients. On initial examination, all the patients had
abdominopelvic mass. Ascites was present in all
five patients and pleural effusion was seen in two
patients. Two patients were severely anaemic with
hemoglobin <6 g/dI.

Ultrasonography and Contrast Enhanced Com-
puted Tomography (CECT) scan was done in all pa-
tients. Tumor was found to be unilateral and right
sided in all the cases. Pleural effusion was present
in two cases. Retroperitoneal lymphadenopathy
was present in four cases. Tumor markers of AFP,
beta hCG LDH, and CA125 were measured in all
patients. Tumor markers were negative in the pa-
tient with immature teratoma and mature teratoma
(P1). AFP was raised in patients with endodermal
sinus tumor (189.6 ng/ml -940 ng/ml). The patient
with combined endodermal sinus tumor and em-
bryonal carcinoma had very high levels of preoper-
ative AFP (4899 ng/ml), beta hCG (3751 1U/L) and
CA125 (259 U/ml).

All the patients were taken up for surgery at Guru
Gobind Singh Medical College and Hospital. Dates
of surgery were P1- 10/09/2009, P2- 06/09/2010,
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P3- 17/03/2011, P4- 13/09/12, and P5- 18/10/15.
Debulking with unilateral salpingo-oophorectomy
with retroperitoneal lymphadenectomy was per-
formed in four patients (P1, P2, P3, P5) and one of
the patients (P4) had TAH BSO (Total abdominal
hysterectomy with bilateral salpingo-oophorec-
tomy) with debulking with pelvic lymphadenec-
tomy as shown in table 1. P1 and P2 underwent pel-
vic and para-aortic lymphadenectomy, as the nodes
were palpable intraoperatively. P3, 4, 5 had under-
gone pelvic lymphadenectomy as part of surgical
staging. There were no significant intraoperative
and postoperative complications. Surgical staging
was stage lc (P3, P5), stage III (P1, P2, P4). One
of the patients (P2) had residual disease of >2 cm.

All except one patient (P1) underwent adjuvant
chemotherapy with BEP. Patient with immature
and mature teratoma had refused chemotherapy.
She had developed multiple intra-abdominal me-
tastasis within six months of the surgery and died.
On follow up, two patients (P2, P5) reported recur-
rence within six months of the surgery in spite of
chemotherapy. These patients died despite all sec-
ond line treatment modalities. Only two patients
(P3, P4) had survived with no evidence of disease
on two years follow up (Table 1).

Table 1. Clinicopathological details and follow up

Age Tumour markers

Patient Tumor type in Clinical CECT DATE of Surgical staging Chemo Follow u
identity yp years features AFP HCG  LDH  CALss findings surgery and type of surgery  therapy P
Immature+ . 35 cm right Died within
P1 Mature ter- 18 Al?domlgql - - - - ovarian 13/09/2009 Sl Il UL <AL, Refused 12 months of
pain, ascitis o debulking
atoma mass, ascitis surgery
Abdominal lr?gil(t i?dzg
Immatuer P g;z;;f{:::_s’ abdom- Stage Illc ulsop with Died within
P2 tera- 08 ness with 299 56 - - inopelvic 10/09/2010 debulking residual BEP 6 months of
toma+EST leural effu- mass with disease >2 cm surgery
p sion ascitis, pleu-
ral effusion
Abdominal .
Immature . . 20 cm right NED at 2
P3 tera- 14 pailg’ as‘f;trls’ 189 - - - ovarianmass  17/03/2011  Stage Ic ULSOP BEP years of fol-
toma+EST menset%:;.lation with ascitis low up
Abdominal .
Immature pain, ascitis, 200321r£§ht NED at 1
P4 tera- g9 breathless g - - massascitis, 130912 g HTTAHBSO b, year 6
ness with debulking months of
toma+EST : pleural effu-
pleural effu . follow up
sion ston
. 30 cm right
Abdominal . . o
EST + em- A sided 18/10/15 Died within
P5 bryonal 18 irregular 4899 3175 - 361 TUBO- Stage Ic ULSOP BEP 6 months of
carcinoma g ovarian mass surgery

menstruation

with ascitis
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Discussion

Supporting the rarity of the disease, the incidence
of malignant mixed germ cell tumors in our study
was found to be 0.9%. Unlike epithelial ovarian
malignancies, malignant ovarian germ cell tumors
grow rapidly and are usually symptomatic earlier.
This may account for early diagnosis in the major-
ity, at stage I, but in our study only 40% patients
(n=2) presented at stage I while 60% (n=3) pre-
sented at stage III.

Dysgerminoma and EST is the most common
combination reported in literature which makes
one third of the total cases of mixed germ cell tu-
mors (6) but extremely rare combination of imma-
ture teratoma and endodermal sinus were found in
60% of our patients (n=3). Only anecdotal case re-
ports are seen in literature with this combination.

These tumors can occur at any age, but peak inci-
dence is in adolescent age group. In the present
study, average age at presentation was 15.6 years.

Presenting symptoms in such patients are painful
abdomen, abdominal distention or mass in abdo-
men. Acute symptoms are seen in approximately
10% of patients, which may be due to tumor rup-
ture, haemorrhage or torsion (7,9). Similar findings
were shown in this study as well. Patients having
embryonal carcinoma as one of the components of
malignant mixed germ cell tumor might present
with precocious puberty and irregular bleeding pat-
tern, as these tumors secrete estrogens (4). Two of
our patients also presented with irregular bleeding,
and one of them had embryonal carcinoma. None
of the patients had precocious puberty.

The tumor markers -BhCG, AFP and LDH are
useful in diagnosis, prognosis, assessing therapeu-
tic response and detecting tumor recurrence. The
current Royal College of Obstetricians and Gynae-
cologists (RCOG) Guideline for ovarian mass in
premenopausal women recommends determination
of serum LDH, AFP and BhCG levels in all women
under 40 years. The National Academy of Clinical
Biochemistry guideline, recommends that AFP and
BhCG levels should be measured whenever there is
suspicion of GCT in women younger than 40 years
(10). AFP or BhCG is elevated in 85% of patients
with these tumors but in only 20% of patients with
stage I disease. Hence, these markers have no role
in screening. AFP >10,000 ng/ml or beta-hCG lev-
els greater than 50,000 mIU/ml at initial diagnosis
indicate a poor prognosis, with a 5-year survival
rate of 50% (11).

In our series, all the patients with endodermal si-
nus tumor component, in mixed form had raised

level of tumor markers. Also, the levels were sig-
nificantly high in patients with embryonal carci-
noma component. Tumor markers became negative
in those with clinical and radiological remission
(P3, P4) and were persistently high in those with
recurrence (P2, P5). Regression of tumor marker is
a good predictor of prognosis.

Conservation of reproductive potential is of great
concern as most of the patients are in young age
group. Since, these tumors are predominately uni-
lateral and confined to one ovary in two thirds of
cases, this allows for conservative, fertility sparing
surgical treatment, with the addition of careful
staging (12). The standard treatment protocol is uni-
lateral adnexectomy, omentectomy, peritoneal wa-
shings, peritoneal biopsies and retroperitoneal lym-
phadenectomy followed by adjuvant chemother-
apy. The safety of unilateral oophorectomy non-
malignant germ cell tumors has been supported by
many studies (12, 13). Since these tumors are high-
ly sensitive to chemotherapy, Nishio et al. demon-
strated that conservative, fertility sparing surgery is
appropriate as long as chemotherapeutic agents are
employed (14). Even in patients with bulky meta-
static disease, a normal appearing uterus and con-
tralateral ovary may be preserved allowing for fu-
ture fertility options if desired. Patients with bulky
disease in the abdomen, pelvis, and retroperito-
neum should be surgically cytoreduced to optimal
residual disease if at all possible (15).

In our study, all the patients had right sided ovar-
ian involvement and on the basis of results of pre-
vious studies, fertility-conserving right-sided sal-
pingo-oophorectomy with complete surgical stag-
ing in four patients had been performed. The other
ovary was normal looking even in advanced cases.
One of the patients (p4), an unmarried girl, under-
went total abdominal hysterectomy with bilateral
salpingo-oophorectomy as she did not want to seek
future fertility. The major reason to perform a fer-
tility sparing operation was the willingness of pa-
tients to preserve fertility. Although optimal de-
bulking is considered as an important prognostic
factor, role and extent of cytoreductive surgery re-
mains controversial despite its routine use.

Considering the results of many studies (12, 13,
16, 17) and the chemotherapy-sensitive nature of
the disease, an adequate attempt at maximal cytore-
duction without compromising future fertility
seems a reasonable surgical approach at present.
But contrary to previous literature, in our study,
two out of three patients with stage III disease and
one out of two patients with stage I disease died
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where fertility was preserved with optimal debulk-
ing. The reason may be that one of the deceased
patients had refused chemotherapy (p1) and devel-
oped recurrence. In another patient (p2), the tumor
was at the advanced stage (stage I1Ic) with residual
disease >2 cms. In one patient (p5), despite being
an early stage (stage Ic) disease, the tumor type
(Embryonal carcinoma) was with highest malig-
nant potential. This suggests aggressive nature of
these tumors and needs for more radical surgical
approach.

Surgery followed by combination chemotherapy
has greatly improved the survival rates. Before the
advent of combination chemotherapy, survival rate
after surgery in stage I disease was about 5-20%
(18). In 1980, an etoposide containing regimen,
BEP (Bleomycin, Etoposide, Cisplatin) was intro-
duced that proved to be efficacious and relatively
nontoxic. A recent report from an Italian study has
reported an overall survival rate of 88.8% in 123
Malignant Ovarian Germ Cell Tumors (MOGCT)
patients (19). BEP regimen is now the first-line
chemotherapy for malignant germ cell tumors of
ovary (20).

Although randomized controlled trials on malig-
nant germ cell tumors are lacking but several prog-
nostic factors have been reported in retrospective
studies. Lai et al. analyzed the prognostic factors of
93 MOGCTs, and suggested that tumor histology
(dysgerminoma vS. non-dysge rminoma, p<0.0001)
and the FIGO stage (I-II vs. III-IV, p=0.001) were
significantly associated with treatment failure,
whereas the histology (dysgerminoma vs. non-dys-
germinoma, p<0.0004), the residual tumor after the
salvage surgery (=1 cm vs. <1 cm, p=0.0014), and
the salvage high-dose chemotherapy failure (p=
0.0405) significantly influenced the overall sur-
vival (16).

Kumar et al. suggested lymph node involvement
as an independent predictor of poor survival (17).
On the other hand, Mahdi et al. compared 493
MOGCT cases who underwent lymphadenectomy
with 590 cases who did not have lymphadenec-
tomy. They found that neither lymphadenectomy
nor lymph node metastasis was an independent
prognostic factor for survival (21). Pectasides et al.
declared that if tumor appears to be confined to
ovaries or pelvis, a pelvic and para-aortic lymphad-
enectomy should also be performed. If upper ab-
dominal involvement is there, an effort to remove
all visible tumor should be made. Also, in view of
the excellent chemosensitivity, clinical judgment
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can be used if surgical management would signifi-
cantly increase postoperative morbidity (3).

Studies on non dysgerminomatous tumors sug-
gest, an early stage minimal residual tumor after
the initial surgery, less than 100 ml of ascites, plat-
inum-based chemotherapy, an AFP level less than
1,000 kU/L, and a non-EST histology were found
to be significantly related to a more favorable prog-
nosis (12, 17, 19, 22, 23).

Cicin I et al. in their study on yolk sac tumors re-
ported age, histology (mixed vs. pure), stage, tumor
size, ascites, and marker levels were not found as
prognostic factors and the presence of residual tu-
mor (p=0.014) and BEP chemotherapy (p=0.016)
were significant prognostic factors in univariate
analysis (23). Recurrence was associated with poor
prognosis (19, 24). In our study, delayed reporting
in advanced stage, residual disease, refusal to che-
motherapy and recurrence were associated with
poOr prognosis.

Conclusion

This study highlighted that advanced stage at pre-
sentation and presence of tumor type with high ma-
lignant potential results in low survival rate in spite
of multimodality treatment with surgery and com-
bination chemotherapy. Owing to the aggressive
nature of these tumors and high mortality rate, con-
cerns regarding preservation of future fertility must
be kept secondary. Total abdominal hysterectomy
with bilateral salpingo-oophorectomy with com-
plete surgical staging followed by combination
chemotherapy must be the treatment of choice.
Proper counseling of the patient/family must be
done, explaining them the prognostic factors and
chances of disease recurrence.

Conflict of Interest
There are no conflicts of interest of any of the au-
thors.

References
1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C,
Parkin DM. Estimates of worldwide burden of cancer
in 2008: GLOBOCAN 2008. Int J Cancer. 2010;127
(12):2893-917.

2. Bhurgri Y, Shaheen Y, Kayani N, Nazir K, Ahmed
R, Usman A,et al. Incidence, trends and morphology
of ovarian cancer in Karachi (1995-2002). Asian Pac
J Cancer Prev. 2011;12(6):1567-71.

3. Pectasides D, Pectasides E, Kassanos D. Germ cell
tumors of ovary. Cancer Treat Rev. 2008;34(5):427-
41.

J Reprod Infertil, Vol 20, No 4, Oct-Dec 2019 - 235

Arul-mamwg/:dny wouy papeojumoq



JRI Malignant Mixed Germ Cell Tumors of the Ovary

4.

10

1.

12.

13.

14.

15.

Koshy M, Vijayananthan A, Vadiveloo V. Malignant
ovarian mixed germ cell tumour: a rare combination.
Biomed Imaging Interv J. 2005;1(2):e10.

. Munemane A, Munemane M. Malignant mixed germ

cell tumours of the ovary- A report of 2 cases. Int J
Med Sci Public Health. 2014;3(1):105-7.

. Tiwary B, Sinha H, Pandey V. Malignant mixed germ

cell tumour of ovary: a rare case report. Int J Reprod
Contracept Obstet Gynecol. 2015;4(2):511-3.

. Moniaga NC, Randall LM. Malignant mixed ovarian

germ cell tumour with embryonal component. J Pae-
diatr Adolesc Gynecol. 2011;24(1):e1-3.

. Bailey J, Church D. Management of germ cell tu-

mours of the ovary. Rev Gynaecol Pract. 2005;5:201.

. Goyal LD, Kaur S, Kawatra K. Malignant mixed

germ cell tumour of the ovary- an unusual combina-
tion and review of literature. J Ovarian Res. 2014;
7:91.

. Malignant ovarian germ cell tumours. Royal Col-

lege of Obstetricians and Gynaecologists. Scientific
impact paper No. 2016;11: 1-10.

Mazumdar M, Bajorin DF, Bacik J, Higgins G, Mot-
zer RJ, Bosl GJ. Predicting outcome to chemother-
apy in patients with germ cell tumors: the value of
the rate of decline of human chorionic gonadotro-
phin and alpha-fetoprotein during therapy. J Clin
Oncol. 2001;19(9):2534-41.

Gershensom DM. Treatment of ovarian cancer in
young women. Clin Obstet Gynecol. 2012;55(1):
65-74.

Parkinson CA, Hatcher HM, Ajithkumar TV. Man-
agement of malignant ovarian germ cell tumors. Ob-
stet Gynecol Surv. 2011;66(8):507-14.

Nishio S, Ushijima K, Fukui A, Fujiyoshi N, Ka-
wano K, Komai K, et al. Fertility-preserving treat-
ment for patients with malignant germ cell tumors
of the ovary. J Obstet Gynaecol Res. 2006;32(4):
416-21.

Vazquez I, Rustin GJ. Current controversies in the
management of germ cell tumours. Curr Opin On-
col. 2013;25(5):539-45.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Lai CH, Chang TC, Hsueh S, Wu TI, Chao A, Chou
HH, et al. Outcome and prognostic factors in ovar-
ian germ cell malignancies. Gynecol Oncol. 2005;
96(3):784-91.

Kumar S, Shah JP, Bryant CS, Imudia AN, Cote
ML, Ali-Fehmi R. The prevalence and prognostic
impact of lymph node metastasis in malignant germ
cell tumors of the ovary. Gynecol Oncol. 2008;110
(2):125-32.

Smith JP, Rutledge F, Sutow WW. Mixed gyneco-
logic tumors in children. current approaches to treat-
ment. Am J Obstet Gynecol. 1973;116(2):261-70.

Mangili G, Sigismondi C, Gadducci A, Cormio G,
Scollo P, Tateo S, et al. Outcome and risk factors for
recurrence in malignant ovarian germ cell tumours:
a MITO-9 retrospective study. Int J Gynecol Can-
cer. 2011;21(8):1414-21.

Zhao T, Zhang H, Liu Y, Jiang H, Wang X, Lu Y
The role of staging surgery in the treatment of ap-
parent early-stage malignant ovarian germ cell tu-
mours. Aust N Z J Obstet Gynaecol. 2016;56(4):
398-402.

Mahdi H, Swensen RE, Hanna R, Kumar S, Ali-
Fehmi R, Semaan A. Prognostic impact of pelvis
lymphadenectomy in clinically early stage malig-
nant germ cell tumour of the ovary. Brit J Cancer.
2011;105(4);493-7.

Reddihalli PV, Subbian A Umadevi K, Rathod PS,
Krishnappa S, Nanaiah SP, et al. Immature teratoma
of ovary--outcome following primary and second-
ary surgery: study of a single institution cohort. Eur
J Obstet Gynecol Reprod Biol. 2015;192:17-21.

Cicin I, Saip P, Guney N, Eralp Y, Ayan I, Kebudi
R, et al. Yolk sac tumours of the ovary: evaluation
of clinicopathological features and prognostic fac-
tors. Eur J Obstet Gynecol Reprod Biol. 2009;146
(2):210-4.

Lee KH, Lee IH, Kim BG, Nam JH, Kim WK, Kang
SB, et al. Clinicopathologic characteristics of malig-
nant germ cell tumors in the ovaries of Korean
women; A Korean Gynecologic Oncology Group
Study. Int J Gynecol Cancer. 2009;19(1):84-7.

236 - J Reprod Infertil, Vol 20, No 4, Oct-Dec 2019

Arul-mamwg/:dny wouy papeojumoq



