
 
MAXIMAL FERTILITY SPARING SURGERY IN A PATIENT 

WITH A RARE MIXED GERM CELL TUMOR 
F. Ghaemmaghami*1, H. Ayatollahi1, B. Daneshbodi2 and F. Ardalan 

1) Department of Obstetrics and Gynecology, School of Medicine, Tehran University of Medical 
Sciences, Tehran, Iran 
2) Department of Pathology, School of Medicine, Tehran University of Medical Sciences, Tehran, 
Iran 
 
Abstract- Ovarian mixed germ cell tumors consisting of endodermal sinus tumor and immature 
teratoma are very rare and have been reported only in a few case reports. Here we report a rare mixed 
germ cell tumor of ovary which was consisted of endodermal sinus tumor and immature teratoma 
components with an unusual intraabdominal location. Patient was a 21 years old girl with the chief 
compliant of abdominal pain. Ultrasound and CT scan showed a lobulated cystic mass. Laparotomy was 
performed and due to unusual localization, in which tumor was localized as a tumoral bridge between 
two ovaries, we performed maximal fertility sparing surgery by preserving ovaries, tubes and uterus.  
After surgery, 4 courses of chemotherapy with bleomycin, etoposide, and cis-platinum were done. Alfa 
feto-protein became negative after 3 courses of chemotherapy and she was under observation and in 
good health during follow up period. 
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INTRODUCTION 

 
Ovarian germ cell tumors represent a relatively 

small proportion of all ovarian tumors (20%). 
Teratomas, the most common germ call tumor, 
account for approximately 15% of all ovarian tumors, 
of which 95% are mature cystic teratoma (dermoid 
cyst).  

The most common forms of malignant germ cell 
tumors (%5 of all ovarian germ cell tumors) are 
dysgerminoma, endodermal sinus tumor (EST) and 
immature teratoma, in decreasing order of frequency. 
Mixed germ cell tumors, which contain at least two 
components of malignant germ cell tumors, are rare 
(1). 
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In a case series study, the most common 
components of such tumors were reported as 
dysgerminoma (80%), EST (70%), immature 
teratoma (53%), choriocarcinoma (20%), and 
embryonal carcinoma (16%). The most common 
combination was dysgerminoma and EST (2). 
Ovarian mixed germ cell tumors consisting of 
endodermal sinus tumor and immature teratoma are 
very rare and have been reported only in a few case 
reports (3). Abdominal pain with or without pelvic 
pain is the most common presenting symptom in 
ovarian germ cell tumors. These symptoms could be 
seen in up to 75% of cases, but abdominal or pelvic 
masses without any symptom could be detected in 
just 10% of cases. 

Most of EST tumors secrete alfa feto-protein 
(AFP) (4) and can arise almost in any part of the 
body, from the pineal to the coccygeal region (5,6). 
Mixed lesions may secrete AFP, human chorionic 
gonadotropin (hCG), both or neither, depending on 
the components of tumor.  
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CASE REPORT 
 

A female patient, 21 years old and virgin, was 
referred to Vali-e-Asr Hospital in August 2003 with 
the chief complaints of flank pain and abdominal 
mass. On physical examination, a huge mass which 
its upper limit was in epigastric region (xyphoid 
process) could be palpated. Five days prior to 
hospitalization, an ultrasound reported cystic mass 
containing internal septums (lobulated mass) that 
occupied the whole abdominal cavity. CT scan 
showed a cystic mass with thick septums extended 
from pelvis to lower borders of the liver. 

 Prior to surgery, tumor markers were reported as 
CA-125 = 250 IU/ml, ß-hCG < 8.2 mIU/ml, LDH = 
478 IU/ml and AFP = 1410 ηg/ml.  

After four days of hospitalization and obtaining 
the necessary tests, surgery was performed. Because 
of hugeness of tumor, the operation was performed 
through a midline incision from xyphoid to pubis. 
After drainage of about 500 ml of serosal ascites, we 
explored the abdomen and a huge mass (8 kg) was 
found that bridged between two apparently normal 
ovaries (Fig. 1).  

Tumor was attached to the right ovary 
(pediculated) and was bonded to the left ovary by 
adhesive bands (Figures 2 and 3). 

Tumoral mass was resected and sent for frozen 
section. Frozen section report was an 8 kg mass of 
mature cystic teratoma. During the period of frozen 
section reporting, we performed partial omentectomy 
and   appendectomy     but   we   conserved     ovaries 

 

 
Fig. 1. Schematic view of the unusual localization of the 
tumor. 

 
Fig. 2. Right ovary and the mass (white arrow, right ovary; 
black arrow, mass). 
 

 
completely. 

Cytology report of ascites was negative but mass 
was reported as a mixed germ cell tumor that 
consisted of immature teratoma (95%) and yolk sac 
tumor (5%) (Figures 4 and 5). After surgery tumor 
markers decreased, CA-125 to 229 IU/ml and AFP to 
425 ηg/ml. 

Because of pathology report of mixed germ cell 
tumor, patient received four courses of BEP 
(bleomycin, etoposide, and cis-platinum), once every 
three weeks. After 3 courses of chemotherapy, AFP 
and CA-125 reduced to levels less than 3.2 ηg/ml and 
15 IU/ml, respectively. Last course of chemotherapy 
was received by the patient after AFP became 
negative and she was under observation and in good 
health during follow up period.  

 

 
Fig. 3. Tumor adhesion to the left ovary (white arrow, left 
ovary; black arrow, mass). 



Acta Medica Iranica, Vol. 42, No. 5  (2004) 

395 

 
Fig. 4. Photomicrograph shows the teratomatous component 
composed of bone, cartilage and glial tissue (× 40). 

 
 

DISCUSSION 
 
Different variables make report of this case an 

important issue. First, it was a rare case of mixed 
germ cell tumor; second, its location was unusual and 
third, our patient was virgin and preserving fertility 
after surgery was an important aspect of treatment, 
which could not be achieved unless we preserved 
both ovaries and adnexa.  

Most of mixed germ cell tumors consist of 
dysgerminoma accompanied by endodermal sinus 
tumor, choriocarcinoma or immature teratoma (1). 
Cases of mixed immature teratoma and endodermal 
sinus tumor are rare and reported just in a few case 
reports (3). In this case and in spite of just 5% of 
endodermal sinus tumor component of the mass, we 
detected high levels of AFP prior to surgery, which 
was due to high rate of secretion of this tumor marker 
by minimal amount of this component (7, 8). 

Extra-ovarian germ cell tumors have been reported 
in all regions, from pineal body to coccygeal region 
(5, 6). Locations such as intracranial (9), intracardiac 
(10), intrapulmonary (11), retroperitoneal (12), 
vaginal (13) and sacrococcygeal (14) have been 
reported. This case had a rare localization (bridged 
between two ovaries). Description of unusual 
localization of germ cell tumors is displacement or 
arrest of migration of primary germ cells in their 
route to their proper state. During embryogenesis, 
primary cells of gonadal ridge extending from cranial 
cavity  to external  genitalia  and  remnants of these  

 
Fig. 5. The yolk sac component of the tumor with microcystic 
appearance and multiple Schiller Duval bodies (× 40). 

 
 
cells in this route of migration can be a place for 
future development of germ cell tumors (15).  

Minimal surgery in ovarian germ cell tumor is 
unilateral oophorectomy or salpingo-oophorectomy 
and surgical staging. If conservation of fertility is an 
issue of concern, preservation of contra-lateral ovary 
and uterus must be considered as well. Even in the 
presence of metastatic disease, due to high sensitivity 
of these tumors to chemotherapy, preserving fertility 
would be recommended. Hysterectomy and bilateral 
salpingo-oophorectomy do not seem to change the 
outcome (16). In surgical stage I, FIGO stage I and 
grade I of immature teratoma or dysgerminoma, there 
will be no need for chemotherapy but in cases with 
higher stages, higher grades of immature teratoma or 
higher stages of dysgerminoma and in all patients 
with endodermal sinus tumors or mixed germ cell 
tumors, systemic chemotherapy after surgery is 
mandatory (17).  

Recommended chemotherapy is cis-platinum 
containing combination chemotherapy such as BEP. 
Usually 3 to 4 courses of chemotherapy should be 
performed and in mixed tumors or endodermal ones 
another additional course, after negative result of 
tumor marker tests, should be performed (16). 

In this particular case, patient underwent maximal 
fertility sparing surgery and ovaries, tubes and uterus 
were preserved for future fertility. After surgery both 
ovaries were of the same size. 

 In conclusion mixed germ cell tumors could have 
unusual localization and could be treated by 
conservative management. 



Unusual location of ovarian mixed germ cell tumor 

396 

REFERENCES 
 

1. Disaia PJ, Creasman WT. Clinical gynecologic oncology. 
6th ed. St. Louis: Mosby; 2002. p. 351-375. 
2. Gershenson DM, Del Junco G, Copeland LJ, Ruthledge FN. 
Mixed germ cell tumors of the ovary. Obstet Gynecol. 1984 
Aug; 64(2): 200-206. 
3. Ohara N, Teramoto K. Ovarian mixed germ cell tumor 
composed of endodermal sinus tumor and immature teratoma: 
case report. Clin Exp Obstet Gynecol. 2000; 27(2): 95-96. 
4. Imai A, Furui T, Tamaya T. Gynecologic tumors and 
symptoms in childhood and adolescence; 10-years’ 
experience. Int J Gynaecol Obstet. 1994 Jun; 45(3): 227-234. 
5. Hawkins EP. Pathology of germ cell tumors in children. 
Crit Rev Oncol Hematol. 1990; 10(2): 165-179. 
6. Marsden HB, Birch JM, Swindell R. Germ cell tumours of 
childhood: a review of 137 cases. J Clin Pathol. 1981 Aug; 34 
(8): 879-883. 
7. Bahari CM, Lurie M, Schoenfeld A, Joel-Cohen SJ. 
Ovarian teratoma with peritoneal gliomatosis and elevated 
serum alpha-fetoprotein. Am J Clin Pathol. 1980 Apr; 73(4): 
603-607. 
8. Motoyama T, Watanabe H, Yamamoto T, Sekiguchi M. 
Production of alpha-fetoprotein by human germ cell tumors in 
vivo and in vitro. Acta Pathol Jpn. 1987 Aug; 37(8):1263-
1277.  
9. Calaminus G, Andreussi L, Garre ML, Kortmann RD, 
Schober R, Gobel U. Secreting germ cell tumors of the central 

nervous system (CNS). First results of the cooperative 
German/Italian pilot study (CNS sGCT). Klin Padiatr. 1997 
Jul-Aug; 209(4):222-227. 
10. Graf M, Blaeker H, Schnabel P, Serpi M, Ulmer HE, Otto 
HF. Intracardiac yolk sac tumor in an infant girl. Pathol Res 
Pract. 1999; 195(3): 193-197. 
11. Okur E, Halezeroglu S, Somay A, Atasalihi A. Unusual 
intrathoracic location of a primary germ cell tumour. Eur J 
Cardiothorac Surg. 2002 Oct; 22(4): 651-653. 
12. Manavis J, Alexiadis G, Lambropoulou M, Deftereos S, 
Argyropoulou P, Giatromanolaki A, Sivridis E. Extragonadal 
retroperitoneal endodermal sinus tumor in an eight-month-old 
female  infant.  Eur  J  Gynaecol  Oncol.  2001; 22(5):345-
346.  
13. Arora M, Shrivastav RK, Jaiprakash MP. A rare germ-cell 
tumor site: vaginal endodermal sinus tumor. Pediatr Surg Int. 
2002 Sep; 18(5-6): 521-523. 
14. Mufti T, Khan MS, Muzher-U-Dua, Waqar F. Malignant 
sacrococcygeal yolk sac (endodermal sinus) tumor. J Ayub 
Med Coll Abbottabad. 2002 Apr-Jun; 14(2): 28-30. 
15. Park NH, Ryu SY, Park IA, Kang SB, Lee HB. Primary 
endodermal sinus tumor of the omentum. Gynecol Oncol. 
1999 Mar; 72(3): 427-430. 
16. Berek JS, Hacker NF. Practical Gynecologic Oncology. 3rd 
edition. Philadelphia: Williams and Wilkins; 2000. 
17. Tewari K, Cappuccini F, Disaia PJ, Berman ML, Manetta 

A, Kohler MF. Malignant germ cell tumors of the ovary. 

Obstet Gynecol. 2000 Jan; 95(1): 128-133. 

 

 


