
Introduction

Malignant ovarian germ cell tumors (MOGCT) are rare

and comprise less than 5% of ovarian malignancies [1]. It

usually occurs in girls, adolescents, and in young women

with a median age of diagnosis of 16 to 20 years. MOGCT

are commonly diagnosed at early-stage of disease and are

very chemosensitive with high cure rates even in advanced

disease [2]. MOGCT consist of dysgerminoma and nondys-

germinoma tumors of which the most frequent entities are

yolk sac tumors, immature teratoma, and mixed tumors,

whereas pure embryonal carcinoma, choriocarcinoma, and

polyembryoma are uncommon. 

MOGCT exhibit recurrent molecular features of ploidy

indices, DNA copy number alterations, and specific ex-

pression patterns of mRNA, microRNA, and proteins [3].

In recent years, with the advancement of cytogenetic tech-

niques, multiple chromosome aberrations have been re-

ported in MOGCT with different patterns seen in different

histologic subtypes. Specifically, frequently reported alter-

ations especially in dysgerminoma and yolk sac tumors

were isochromosome 12p or 12p amplification [3, 4]. These

chromosomal alterations may play a crucial role in the

pathogenesis of MOGCT.

It is well recognized that the standard treatment for

MOGCT nowadays includes fertility-sparing surgery and

where appropriate comprehensive surgical staging, followed

by adjuvant chemotherapy with bleomycin, etoposide, and

cisplatin (BEP), except for Stage IA dysgerminoma and

Stage IA grade 1 immature teratoma in which surgery alone

is often curative [5-7]. Recently, mounting evidence suggests

that surveillance or chemotherapy may also be considered as

treatment options in selected pediatric and young adult pa-

tients with Stage I disease, in particular Stage IB dysgermi-

noma, Stage IA embryonal tumors or Stage IA yolk sac

tumors [2, 7-9].

The aim of this study was to retrospectively review all

MOGCT managed at the present center, focusing on the

role of lymphadenectomy, and vincristine, actinomycin-

D, cyclophosphamide (VAC) chemotherapy on treatment,

and survival outcome.

Materials and Methods

Ethical approval was obtained from the local institutional re-

view board. Using the gynecologic oncology database, patients

who were managed with MOGCT at the present center during the

period of January 1986 to December 2012 were identified. A ret-
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Summary

Purpose of investigation: The objective of this study was to review all malignant ovarian germ cell tumors (MOGCT) managed at the

present center, focusing on the role of lymphadenectomy, and vincristine, actinomycin-D, cyclophosphamide (VAC) chemotherapy on

treatment, and survival outcome. Materials and Methods: The authors performed a retrospective chart review of 77 patients managed for

MOGCT between January 1986 and December 2012. Results: Median age at diagnosis was 26 years. The histologic subtypes included 47

(61.0%) immature teratoma, 16 (20.8%) yolk sac tumor, 9 (11.7%) dysgerminoma, and five (6.5%) mixed germ cell tumor. Of 65 patients

with clinically early-stage tumors, 17 (26.1%) had lymphadenectomy performed, of which all had no lymph node metastasis on histology.

The overall survival was 100% for both lymphadenectomy and no lymphadenectomy groups. Postoperative adjuvant chemotherapy was

administered to 51 (66.2%) patients, 38 (74.5%) of whom received VAC chemotherapy. Complete response and overall cure rate of VAC

regimen was 100% and 89.5%, respectively when used as first-line postoperative adjuvant treatment. Median follow-up period was 138

months and overall survival was 97.4%. Conclusions: Lymphadenectomy did not provide survival benefits in patients with clinically early-

stage MOGCT. The VAC chemotherapy regimen can be considered as an option for primary postoperative treatment, especially in patients

with early-stage disease.
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rospective chart review was performed for all patients. A database

was set up with Microsoft Excel for Windows to facilitate data

entry and retrieval. Demographic, clinicopathologic characteris-

tics, treatment, and survival data were recorded. Results were ex-

pressed as proportions, mean, and median when appropriate. Data

was analyzed using Student’s t-test for continuous variables and

chi-square test for dichotomous outcomes. Survival analysis was

estimated using the Kaplan–Meier method. A p-value of < 0.05

was considered statistically significant. Analysis of data was per-

formed with SPSS Statistics version 21.0. 

Tumors were staged according to the International Federation

of Gynecology and Obstetrics (FIGO) 1987 staging system for

ovarian cancer. As a primary treatment, all the patients had max-

imal cytoreductive surgery done, and depending on their operative

findings and histopathology results, some required adjuvant

chemotherapy according to institutional guidelines. Surgery was

considered fertility-sparing when the uterus and at least part of

one ovary were preserved. All histopathology was reviewed at

Tumor Board and confirmed by an expert gynecologic pathologist

at the present institution and classified according to World Health

Organization criteria. 

The side effects of chemotherapy were assessed using a stan-

dardized checklist. Toxicity was graded using the National Can-

cer Institute Common Terminology Criteria for Adverse Events.

Chemotherapy was postponed if total white cell count was less

than 3.0x10

9

/L, neutrophil count was less than 1.0x10

9

/L, or

platelet count was less than 100x10

9

/L. Granulocyte colony stim-

ulating factors (GCSF) were not routinely used during the study

period. 

The duration of the follow-up was defined as the period from

the pathologic diagnosis to the date of the last visit. The time to

recurrence was calculated from the last date of primary treatment

(the date of surgery or the date of adjuvant chemotherapy) to the

first observation of disease progression.

Results

MOGCT were identified in 77 patients. The characteris-

tics of the patients are presented in Table 1. Two patients

were lost for follow-up. Most presented with abdominal

pain, distension or mass.

Regarding the surgery for the primary tumor, 39 patients

underwent surgery at the present institution. The other 38

patients received their initial surgery at another hospital and

were referred for further management. Of the 38 patients

who had their initial surgery elsewhere, 23 were referred

for postoperative adjuvant chemotherapy, five for recurrent

disease, and ten did not require further treatment and thus

had long-term follow-up. Additional surgery was per-

formed in 15 patients, of whom nine were for surgical stag-

ing, two for completion surgery after chemotherapy

(cystectomy was done at initial surgery), two for second-

look laparotomy, and two for suspicious lesion found on

imaging after completion of chemotherapy.

Staging operation was performed in 53 (68.8%) patients.

Of the 24 patients without staging, stage was presumed as

Stage I in 22 patients and Stage II in two patients by intra-

operative and radiologic findings. A fertility-sparing sur-

gery was performed in 66 (85.7%) patients; five (6.5%) had

unilateral ovarian cystectomy and 61 (79.2%) had unilateral

salpingo-oophorectomy (USO). Eleven patients (14.3%)

underwent total hysterectomy and bilateral salpingo-

oophorectomy (THBSO). Optimal debulking with no resid-

ual disease was achieved in 66 (85.7%) patients, whereas

five (6.5%) had optimal debulking with residual tumor of

less than one cm, 3 (3.9%) had suboptimal debulking with

residual tumor of more than one cm, and three (3.9%) pa-

tients had inadequate information. Three out of eight

(37.5%) patients with residual disease developed recur-

rence. 

Retroperitoneal lymphadenectomy was performed in 18

(23.3%) patients; 17 for surgical staging (all had clinically

early stage tumors) and one for debulking of enlarged para-

aortic lymph node. Of the 17 patients who had lym-

phadenectomy for surgical staging, seven had unilateral

pelvic lymphadenectomy (corresponding to the side of

tumor), three had bilateral pelvic lymphadenectomy, and

seven had pelvic and para-aortic lymphadenectomy. All the

17 patients had no lymph node involvement. Only the pa-

tient who underwent debulking of para-aortic lymph node

Table 1. — Patients’ characteristics.
Characteristics Patients, n (%)

Age Median 26 years (range 10–50)

Follow up Median 138 months (range 25–349)

Histopathology

Immature teratoma 47 (61.0)

Yolk sac tumor 16 (20.8)

Dysgerminoma 9 (11.7)

Mixed germ cell tumor 5 (6.5)

Stage

I 60 (77.9)

II 5 (6.5)

III 11 (14.3)

IV 1 (1.3)

Table 2. — Characteristics of patients with clinically early
stage MOGCT.
Characteristics No LND (%) LND (%) p

n=48 n=17

Age (mean ± SD, years) 24.9 ± 8.4 24.6 ± 4.9 0.91

Stage

I 45 (93.8) 15 (88.2) 0.46

II 3 (6.2) 2 (11.8)

Histopathology

Immature teratoma 33 (68.8) 10 (58.8) 0.73

Yolk sac tumor 7 (14.6) 2 (11.8)

Dysgerminoma 5 (10.4) 3 (17.6)

Mixed germ cell tumor 3 (6.2) 2 (11.8)

Status

Recurrence 4 (8.3) 0 (0) 0.22

Alive 48 (100) 17 (100)

LND = lymphadenectomy.
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had lymph node metastasis. 

Out of 65 patients with clinically early stage tumors

(Stage I and II), 17 (26.2%) had lymphadenectomy and 48

(73.8%) had no lymphadenectomy performed (Table 2). All

17 patients who had lymphadenectomy performed had no

lymph node metastasis found on histology. There were four

(8.3%) patients (three immature teratoma, one mixed germ

cell tumor) who developed recurrence in the group whom

lymphadenectomy was not performed, while there was no

recurrence in the lymphadenectomy group. Of the four re-

currences, three were intraperitoneal and one had bio-

chemical recurrence (raised alpha-fetoprotein (AFP) with

no tumor found on imaging in the patient with mixed germ

cell tumor). None had evidence of relapse in the retroperi-

toneal lymph node. All recurrences were salvaged with sur-

gery and chemotherapy. The overall survival was 100% for

both lymphadenectomy and no lymphadenectomy groups.

Neoadjuvant chemotherapy was given to one patient with

Stage III yolk sac tumor before interval debulking surgery

due to bulky abdominopelvic disease. Postoperative adju-

vant chemotherapy was given to 51 (66.2%) patients. Of

these, 38 (74.5%) patients received front-line vincristine,

actinomycin-D and cyclophosphamide (VAC) chemother-

apy, nine (17.6%) received bleomycin, etoposide, cisplatin

(BEP), one received etoposide and cisplatin (EP), one re-

ceived etoposide, cisplatin, methotrexate, and actinomycin-

D (EP-EMA) (for mixed germ cell tumor, predominantly

dysgerminoma with choriocarcinoma and mature ter-

atoma), one received carboplatin and bleomycin and one

received vinblastine, cisplatin and etoposide (given by an-

other institution in the 1980s).

The VAC regimen was given to 43 patients, with a total of

234 cycles administered: one as neoadjuvant chemotherapy,

38 as primary postoperative adjuvant treatment, and four as

salvage chemotherapy. The FIGO staging of patients who

received VAC regimen as primary adjuvant treatment were:

Stage I (30), Stage II (2), Stage III (5), and Stage IV (1).

The histology included immature teratoma (23), yolk sac

Table 3. — Characteristics of patients with primary treatment failures.
Patient Histology Age Stage Primary treatment Outcome Time to Salvage treatment Outcome Length of 

of primary recurrence follow up

treatment (months) (months)

1 Yolk sac tumor 20 III USO, debulking + CR 2 BEP, MBE, NED 184

VAC chemo POMB-ACE, chemo

2 Yolk sac tumor 27 III USO, debulking + CR 4 Debulking + VAC, DOD 26

BEP chemo POMB-ACE chemo

3 Yolk sac tumor 27 IV USO, debulking + CR 5 Debulking + EP, DOD 32

VAC chemo POM-ACE chemo

4 Immature teratoma 12 I (G2) Cystectomy CR 6 THBSO, debulking + NED 311

VAC chemo

5 Immature teratoma 22 I (G2) USO CR 10 Debulking + NED 160

VAC chemo

6 Immature teratoma 10 III (G3) USO, debulking + CR 1 BEP chemo GTS without 224

VAC chemo persistent

malignancy

7 Immature teratoma 29 II (G3) Debulking CR 1 THBSO, debulking + GTS without 335

BEP, VAC, 5-FU, persistent 

MTX chemo malignancy

8 Immature teratoma 41 III* THBSO, debulking + CR 288 Debulking + GTS with 319

VPV chemo Xelox chemo malignant

transformation

9 Mixed germ cell tumor 14 I USO, staging + CR 3 BEP chemo NED 270

(predominantly yolk VAC chemo

sac tumor with

immature teratoma) 

10 Mixed germ cell tumor 15 I USO + BEP chemo PD - MBE, POMB-ACE, NED 173

(predominantly immature PT, BEP chemo

teratoma with yolk sac

tumor, dysgerminoma)

G = grade; USO = unilateral salpingo-oophorectomy; THBSO = total hysterectomy and bilateral salpingo-oophorectomy;

VAC = vincristine, actinomycin-D, cyclophosphamide; BEP = bleomycin, etoposide, cisplatin; VPV = vinblastine, cisplatin, etoposide;

POMB-ACE = cisplatin, vincristine, methotrexate, bleomycin, actinomycin-D, cyclophosphamide, etoposide;

POM-ACE = POMB-ACE without bleomycin; EP = etoposide, cisplatin; MBE = methotrexate, bleomycin, etoposide; 5-FU = 5-fluorouracil;

MTX = methotrexate; Xelox = oxaliplatin, capecitabine; PT = cisplatin, paclitaxel; CR = complete response; PD = progressive disease;

DOD = died of disease; NED = no evidence of disease; GTS = growing teratoma syndrome. *Grade not available.  
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tumor (9), dysgerminoma (4), and mixed germ cell tumor

(2). The median number of cycles given was six (range 3-

12). The patient with yolk sac tumor who received VAC as

neoadjuvant chemotherapy had good response based on rap-

idly declining level of alpha-fetoprotein (AFP). After four

cycles of VAC, the patient underwent interval debulking sur-

gery and received BEP postoperatively. She remained dis-

ease free for 98 months up to the time of analysis. Complete

response was achieved in all 38 (100%) patients in the pri-

mary treatment group and two (50%) patients with imma-

ture teratoma in the salvage treatment group. However, four

patients (two yolk sac tumor, one immature teratoma, and

one mixed germ cell tumor) who received VAC regimen as

primary adjuvant therapy developed relapse and thus the

overall cure rate of VAC therapy was 89.5% for the 38 pa-

tients treated with VAC as adjuvant. The overall cure rate

was 96.7% (29/30), 100% (2/2), 60% (3/5), and 0% (0/1)

for Stage I, Stage II, Stage III, and Stage IV, respectively. In

terms of histology type, the overall cure rate was 95.7%

(22/23) for immature teratoma, 77.8% (7/9) for yolk sac

tumor, 100% (4/4) for dysgerminoma, and 50% (1/2) for

mixed germ cell tumor.

The BEP regimen was administered in nine patients as

primary adjuvant treatment. The FIGO staging of these pa-

tients were: Stage I (5) and Stage III (4). The histology in-

cluded yolk sac tumor (5), immature teratoma (3), and

mixed germ cell tumor (1). Of the nine patients, seven

(77.8%) had complete response and remained free of dis-

ease. One patient with mixed germ cell tumor (Table 3, Pa-

tient n. 10) had progressive disease while on BEP and was

salvaged with other chemotherapy regimen. Another pa-

tient (Table 3, Patient n. 2) with yolk sac tumor had disease

recurrence and died due to disease progression despite mul-

tiple regimens of chemotherapy.

The most common toxicities of VAC therapy were

myelosuppression (Table 4). Grade 3 or 4 leukopenia was

observed in 105 (44.9%) treatment cycles. Prior to 1994,

neutrophil count was not routinely checked. Among 35 pa-

tients (182 cycles) who had neutrophil count available,

grade 3 or 4 neutropenia occurred in 108 (59.3%) treatment

cycles. Twenty-eight (80%) patients developed grade 4

neutropenia at some point during their chemotherapy pe-

riod, of which 13 (37.1%) of them were after the first cycle

of chemotherapy. Neutropenic fever occurred in nine

(20.9%) patients (12 episodes) and GCSF was given to four

(9.3%) patients (12 treatment cycles). Bleeding complica-

tions namely severe epistaxis developed in two (4.7%) pa-

tients requiring packed cell and platelet transfusion. Of the

43 patients who received VAC regimen, 12 (27.9%) re-

quired dose reduction due to toxicities. The administration

of chemotherapy was delayed for between three to seven

days in 54 (23.1%) treatment cycles, and for more than one

week (range, 9-14 days) in eight (3.4%) treatment cycles

due to toxicities.

The overall survival was 97.4%. There were ten primary

treatment failures and their clinical features and outcomes

are summarized in Table 3. Two patients with yolk sac

tumor developed recurrence and died due to disease pro-

gression. Seven (9.1%) patients developed relapse after ini-

tial therapy and one (1.3%) patient had disease progression

while on primary postoperative chemotherapy. All of these

patients had complete remission after salvage surgery and

chemotherapy. All except one patient with immature ter-

atoma recurred within one year of completion of primary

treatment. One patient (Table 3, patient no.8) with imma-

ture teratoma developed growing teratoma syndrome

(GTS) five years after initial therapy with CT scan showing

multiple teratomatous deposits in the liver, perisplenic area,

pancreatic tail and pouch of Douglas. Serial imaging and

monitoring of tumor markers showed stationary disease for

many years until she developed malignant transformation

of mucinous adenocarcinoma arising from pre-existing ma-

ture teratoma 24 years after primary therapy. She was

treated with cytoreductive surgery and chemotherapy. 

GTS was observed in 5 (10.6%) women treated for im-

mature teratoma. Of these, 3 underwent complete surgical

resection with histology showed mature teratoma without

immature elements. All of these 3 patients remained in

complete remission (median follow-up 91 months, range

46-211). One patient (Table 3, Patient n. 6) who developed

recurrence of immature teratoma had persistent teratoma-

tous deposits in the liver and pelvis after partial resection

and salvage chemotherapy. Multiple biopsies of the lesions

subsequently showed mature teratoma and her serum tumor

markers were normal. She was monitored with CT scan and

tumor markers, and remained in stationary disease for 25

years. One patient (Table 3, Patient n. 8) with GTS had ma-

lignant transformation to mucinous adenocarcinoma 24

years after initial therapy as mentioned previously. 

Secondary malignancy was observed in two patients; one

patient who was hepatitis B carrier developed hepatocellu-

Table 4. — Toxicities of VAC chemotherapy.
Toxicity No. of cycles (%) n=234

Grade 1 Grade 2 Grade 3 Grade 4

Anemia 48 (20.5) 40 (17.1) 9 (3.8) 0 (0)

Leukopenia 23 (9.8) 59 (25.2) 96 (41.0) 9 (3.8)

Neutropenia* 10 (5.5) 16 (8.8) 32 (17.6) 76 (41.8)

Thrombocytopenia 6 (2.6) 4 (1.7) 6 (2.6) 5 (2.1)

Hepatic toxicity 4 (1.7) 4 (1.7) 4 (1.7) 0 (0)

Nausea / vomiting 43 (18.4) 70 (29.9) 55 (23.5) 0 (0)

Mucositis 14 (5.9) 8 (3.4) 3 (1.3) 0 (0)

Diarrhea 2 (0.9) 3 (1.3) 1 (0.4) 0 (0)

Neuropathy 19 (8.1) 1 (0.4) 0 (0) 0 (0)

Febrile neutropenia 12 (5.1)

GCSF 12 (5.1)

Packed cell transfusion 11 (4.7)

Platelet transfusion 3 (1.3)

GCSF = granulocyte colony-stimulating factor.

*Neutrophil count was not available for patient treated before 1994, n=182.
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lar carcinoma nine years after multiple regimen of

chemotherapy and one patient who did not received

chemotherapy developed breast cancer 18 years after initial

therapy.

Discussion

The role to systematic lymphadenectomy in patients with

apparent early-stage MOGCT is controversial, with some

guideline advocating for comprehensive surgical staging

including pelvic and para-aortic lymphadenectomy and oth-

ers recommending limited surgical staging without lym-

phadenectomy [6, 7]. The rationale for lesser degree of

surgical staging is based on the fact that MOGCT are highly

chemosensitive and current chemotherapy provides excel-

lent survival even in advanced-stage disease [6, 10]. In the

pediatric MOGCT, limited surgical staging seems to be the

standard, which included collection of ascitic fluid or peri-

toneal washings, clinical examination of peritoneal sur-

faces, omentum, retroperitoneal lymph nodes and

contralateral ovary, and sampling or excision of abnormal

area [11]. 

In clinically Stage I MOGCT, Mahdi et al. reported that

nodal metastasis was found in 10.5% of patient who un-

derwent lymphadenectomy and were therefore upstaged to

FIGO Stage IIIC. However, neither lymphadenectomy nor

nodal metastasis was an independent predictor of survival

[12]. Moreover, it was observed that comprehensive stag-

ing surgery does not improve patient prognosis in terms of

relapse rate and survival rate compared to clinical intraop-

erative exploration surgery [13]. Liu et al. suggested that

with the use of adjuvant chemotherapy, preservation of

retroperitoneal lymph node is safe if it is found to be nor-

mal during exploration [13]. In the current study, none of

the patients with clinically early stage tumors who under-

went lymphadenectomy had nodal metastasis on histology.

Furthermore, lymphadenectomy did not provide survival

benefits for these patients with clinically early stage

MOGCT. Therefore, the practice of limited surgical staging

may be considered when managing patients with MOGCT

especially when they are referred to gynecologic oncolo-

gist following inadequate surgical staging. In the absence of

abnormal imaging studies and tumor markers, decision for

surveillance as opposed to restaging surgery could be con-

sidered. On the other hand, comprehensive surgical stag-

ing has generally been advocated in adult patients due to

potential risk of lymph node involvement in apparent early

stage disease. Additionally, accurate disease stage and

hence including lymphadenectomy in surgical staging may

be useful in certain circumstances where chemotherapy is

unnecessary, such as in Stage IA dysgerminoma and Stage

IA grade I immature teratoma. In a Surveillance, Epidemi-

ology, and End Results (SEER) database review, nodal

metastasis was reported in 18% of women with MOGCT

and lymph node involvement was found to be an inde-

pendent predictor of poor survival with a hazards ratio of

2.87 (95% confidence interval 1.439−5.725; p < 0.05) [14].

Furthermore, lack of comprehensive surgical staging was

found to be associated with higher risk of disease recur-

rence [15]. Therefore, information on the presence or ab-

sence of lymph node involvement may allow risk

assessment and decision on which patients may benefit

from adjuvant chemotherapy.

Pelvic and para-aortic lymphadenectomy carries relatively

low surgical risks especially if performed by an experienced

surgeon. Nonetheless, it is not completely without compli-

cations. In a study by Liu et al. in patients with MOGCT,

higher incidence of complications were noted in patients

who received systemic lymphadenectomy compared with

those who did not (17.4% vs. 0%, respectively, p = 0.003).

Furthermore, the author reported a significantly longer mean

operation time and higher intraoperative blood loss in the

lymphadenectomy group [13].

In the 1970s, the combination of VAC was the standard

chemotherapy for patients with MOGCT. This regimen

achieved excellent cure rates in patients with early-stage

disease but less than 50% cure rates in those with ad-

vanced disease [16-18]. The VAC chemotherapy regimen

used in the present institution consisted of vincristine 1.5

mg/m

2

(maximum 2 mg) on day 1, actinomycin-D 0.5 mg

(or 10 μg/kg if body weight less than 50 kg) on day 1 to

5, and cyclophosphamide 7 mg/kg on day 1 to 5, given

every three weeks. VAC has been the preferred combina-

tion chemotherapy over BEP as a first-line postoperative

adjuvant treatment for MOGCT in the present institution

due to concerns about increased risk of developing sec-

ondary cancers associated with etoposide in the BEP reg-

imen. This concern is especially important because these

tumors usually affect young patients that may develop

secondary cancers later in their life. In particular, etopo-

side confers increased risk for acute myeloid leukemia. A

study of 212 patients treated for germ-cell tumors using

BEP showed the mean cumulative risk of leukemic com-

plications was 4.7% [19]. In another study, high-dose

etoposide was reported to be associated with increased

risk of leukaemia and highlighted the need for careful

risk-to-benefit evaluation before administering the

chemotherapy [20]. In the current study, the secondary

malignancy observed in two patients were unlikely related

to their treatment of MOGCT.

Nowadays, it is widely acknowledged that BEP regimen

is the standard chemotherapy for patients with MOGCT.

It is highly effective with reported sustained remission

rate of more than 95% [21-24]. However, there are situa-

tions when BEP chemotherapy may not be suitable, such

as in the presence of drug allergy or pulmonary disease,

when other combination chemotherapy may be preferable.

In the present study, the overall cure rate of VAC regimen
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when used as primary postoperative treatment was 89.5%,

with higher cure rate in early-stage disease (97%) com-

pared with advanced disease (50%). This finding is con-

sistent with the other reported observations [16, 17].

Therefore, in early-stage MOGCT, VAC regimen can be

considered as an alternative option for primary adjuvant

therapy, especially in patients where BEP regimen is un-

suitable. However, in the presence of advanced disease,

BEP chemotherapy, which is the standard of care for this

disease entity, should be advocated due to its outstanding

cure rate [21-24].

Direct comparisons between BEP and VAC regimen in

terms of toxicities and complication rates are difficult

owing to the variation in the BEP regimen used, in partic-

ular the duration and dosage of chemotherapy drugs [24].

Furthermore, the rate of neutropenia will also be affected

depending on whether GCSF is given routinely. In the stan-

dard BEP regimen, bleomycin 30 units on days 1, 8, and

15, etoposide 100 mg/m

2

on days 1 to 5, and cisplatin 20

mg/m

2

on days 1 to 5 are administered every three weeks

for a total of three to four cycles [7]. Using this or similar

regimens, grade 3 or 4 leukopenia was reported in 22% of

patients [25], and febrile neutropenia episodes in 10% of

patients [22]. In addition, bleomycin-induced pulmonary

toxicity may occur in 15% of patients and can sometimes

lead to death [25]. In the present study where GCSF was

not routinely used during VAC therapy, 80% of patients de-

veloped grade 4 neutropenia at some point during their

chemotherapy, of which 37% were after the first cycle of

chemotherapy. Therefore, it may be difficult to predict

which patient may develop severe neutropenia. Addition-

ally, febrile neutropenia occurred in 20.9% of patients.

Consequently, administration of GCSF can minimize the

risk of severe neutropenia and thus its associated morbid-

ity in patients treated with VAC regimen, including the

present studied population. Nonetheless, none of the pa-

tient died as a result of neutropenia related complications

and administration of VAC chemotherapy was delayed for

more than one week in only 3.4% of treatment cycles.

GTS is an uncommon metastatic complication of malig-

nant germ cell tumors [26]. The syndrome is characterized

by presence of enlarging masses during or after chemother-

apy treatment for germ cell tumors, with the histology typ-

ically showing mature teratoma with no malignant elements

[27]. The serum tumor markers levels are usually within

normal limits. Excision of these masses is advisable to con-

firm the diagnosis and exclude malignancy, to alleviate

compression of adjacent organs and to prevent future ma-

lignant transformation [26]. In the current study, GTS oc-

curs in 10.6% (5/47) of women treated for immature

teratoma, with one case of malignant transformation that

occurred 24 years after initial treatment. Consequently,

long-term follow-up of women with MOGCT is important

because recurrent lesions can appear many years after pri-

mary tumor and give rise to secondary cancers [28].

The limitation of the present study was its retrospective

observational design over a period of 27 years, when treat-

ment may have varied through the time with different sur-

gical and chemotherapy approaches. The strengths of this

study include the presence of expert gynecologic patholo-

gist review of all histopathology and availability of long-

term follow-up data in most of the patients.

Conclusion

In summary, lymphadenectomy did not provide survival

benefits in patients with clinically early stage MOGCT. The

VAC chemotherapy can be considered as an option for pri-

mary adjuvant treatment in patients with early-stage dis-

ease, especially when BEP regimen is unsuitable. Women

with MOGCT have an excellent prognosis with sustained

remission rates approaching 100%, especially for patients

with early-stage tumors.
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