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Risk for recurrence of intracranial germinoma 
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Two recurrent cases of intracranial suprasellar germinoma, which relapsed 55 and 16 months, 

respectively, after the end of primary therapy, strongly effective against pure germinoma, are 

presented. �-HCG was elevated in the cerebrospinal fluid and in the serum in both patients at the 

tirne of recurrence but not before. This and resulting treatment failures suggest that there were also 

other, more resistant elements within the primary tumor, which have not been identified in biopsy 

specimens. The problem of adequate diagnosis and its impact upon patienls' survival is discussed. 
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Introduction 

Primary intracranial germ cell tumors are rare, 
comprising less than 1 % of ali intracranial 
neoplasms in Western countries and 4 % to 
10 % in Japan and Taiwan. 60 % to 70 % of 
these tumors are diagnosed during the first two 
decades of life.1 Among them, intracranial ger
minomas (IG) represent up to 65 % . They arise 
from primordial germ cell and, as their counter
parts testicular seminoma and ovarian dysger
minoma, represent the malignant correlate of 
a normal stage of embryonic development.2
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The occurrence of IG in other than the pineal 
and suprasellar regions is very rare.1

Because of their rarity, experience with IG 
is limited and the optimal approach to diagnosis 
and treatment is controversial. 

IG are highly malignant, highly radiosensitive 
and respond to chemotherapy. Radiotherapy 
has been considered the treatment of choice. 
Radiation doses between 40 Gy to 55 Gy delive
red to the primary intracranial site and, when 
tumor cells are found in the cerebrospinal fluid 
( CSF), 30 Gy to 35 Gy to the craniospinal axis 
with local boosts of 10 Gy to 15 Gy to known 
metastases are commonly used.3 Long-term sur
vival rates of 70 % to 100 % are reported.4-9

However, in the cases of genu celi tumors other 
than germinoma, as well as those of mixed 
histology, more aggressive therapeutic approa
ches, utilizing also surgery and/or multidrug 
chemotherapy, are necessary _ l-4, 6• 7 Thus, surgi-
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cal biopsy is mandatory for proper choice of 

treatment.2
,

5
,

6
,

8
-

10 Information obtained from 

immunohistochemical stainings of tissue sam

ples as well as from serum and CSF tumor 

biomarkers assay is an important contribution 

to the accuracy of initial histological diagno
sis. 2, 

11-14 

Since the majority of patients are children 
and young adults, the aim of treatment is not 

merely to cure, but also to minimize the risk 
of late sequelae. 15 This is the main reason for 

attempts to decrease the total dose of radiation 

or to restrict the treatment volume. On the 

other hand, the tendency of IG to spread 

through the CSF with the reported risk of 

spina! seeding ranging from O% up to 40 % , 
makes such efforts questionable. 16 Therefore, 

to achieve complete tumor control by lower 

doses and/or reduced volumes of radiation it 

may be necessary to combine radiotherapy with 

chemotherapy. There are few reports on the 

role of chemotherapy in the treatment of initial, 

recurrent and metastatic IG. io, 1.1 -22

We have already reported our experience 
with IG in 7 patients, all without evidence of 

disease at the tirne of follow up. 10 Two late 

recurrences from that series are presented bere. 

Both of them were located in the suprasellar 

region and relapsed 55 and 16 months, respec

tively, after the end of primary therapy, strong

ly effective against pure IG. The problem of 

adequate histological diagnosis and its impact 

upon patients' survival is discussed. 

Case No. 1 

A 9.5-year old girl with 12-month history of 

polydypsia, polyuria and 2 months of progres

sive visual deterioration, lethargy and introver
sion was admitted to the Pediatric Clinic of 

Clinical Centre in Ljubljana, Dept. of Child 

Neurology, in October 1986. She presented 

with growth failure (3 cm under the 3rd percen

tile, surplus of 7 kg), diabetes insipidus, hypo

corticism, hypothyroidism, visual disturbance 
and psychic alteration. CT scan revealed a 

0.5 X 0.5-cm tumor mass in the suprasellar re-

gion. A biopsy was performed on November 

19, 1986 (Figure la). Histological examination 

Figure la. CT scan of Case No. 1; before treatment. 

revealed pure germinoma. Immunohistochemi

cal staining for human chorionic gonadotropin 

(HCG) and alpha-fetoprotein (AFP) was not 

performed. No malignant cells were found in 

the CSF; assayed levels of HCG beta subunit 

(�-HCG) and AFP were in normal ranges, in 

the serum as well as in the CSF. Three courses 

of chemotherapy with cyclophosphamide, 

80 mg/kg body weight on 2 consecutive days 

was administered, with intervals of 3 weeks. 

CT scan showed complete disappearance of 

tumor after the second course (Figure lb). 

1 
Figure lb. CT scan of Case No 1; after two applica
tions of cyclophosphamide ancl before irracliation. 
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Subsequently, she was treated on a linear acce

lerator with 8 MV X-rays and a dose of 30 Gy 

was delivered in 15 fractions over 22 elapsed 

days, to the tumor bed only, trough two oppo

sing fields 8 x 8 cm of size. This therapy was 

completed in March 16, 1987. The girl had no 

neurological disturbances, except mild anisoco

ria of the right eye. Diabetes insipidus and 

anterior pituitary dysfunction were compensa

ted for with hormona! substitutional therapy. 

After a disease-free interval ol .N months, 

�-HCG in the serum was found to be elevated 

to 9.210/L (normal, ,s 510/L), but CT scan 

revealed no intracranial recurrence (Figure 1 c, 

d). Tumor mark er levels in the CSF were not 

Figure le, d. CT seans of Case No. l; 39 months after 
therapy, when �-HCG in the serum was found to be 
elevated. 

assayed. October 1991, 55 months after the 

completion of therapy, CT scan showed relapse 

in the suprasellar region and ependimal dissemi

nation in both laterni ventricles (Figure 1 e, f). 

Figure le, f. CT seans of Case No. 1; 55 months after 
therapy, when relapse was confirmed both biochemi
cally and radiologically. 

The assayed serum level of �-HCG was elevated 

even higher, up to 39 IU/L and in the CSF up 

to 320 IU/L (normal, ,s 1.5 IU/L). AFP levels 

in serum as well as in the CSF were in normal 

ranges, but the CSF cytology was suspicious for 

tumor cells. At that tirne the examination revea

led mild visual and equilibrium disturbances, 

atrophy of optic nerves and serious growth 

failure (13 cm under the 3rd percentile, surplus 

of 17 kg). One course of intravenous combina

tion chemotherapy with cisplatinum (20 mg/m2) 

and etoposide (60mg/ni), for 5 successive days 

and intrathecal methotrexate (10 mg/day), con

secutively 4 times with 4-day intervals were 

administered, extreme myelotoxicity developed 

and the girl died on November 4, 1991, because 

of the consequences of pancytopenia. Histopat

hological exarnination after autopsy revealed 

no residual tumor or metastasis in the central 

nervous system. 

Case No. 2 

This 10.5-year old girl was admitted to the 

Pediatric Clinic of Clinical Centre in Ljubljana, 

Dept. of Child Neurology, in October 1987 

with 7-rnonths history of polydypsia, polyuria 

and excessive increase of body weight. On 

examination she was 126 cm high (3 cm under 

the 3rd percentile) and her weight was 32 kg 

(surplus of 7 kg). There were no neurologic 

disturbances. Endocrine evaluation confirmed 

diabetes insipidus, hypothyroidism and hypo

corticism. CT scan revealed a sharply delineated 

Jesion in the suprasellar regi on, 2 cm in its 

greatest dimension, displacing the neighbouring 

structures. On October 16, 1987 a partial resec

tion of the tumor was performed. Histopatholo

gical examination revealed pure germinoma. 

Diagnosis was supported by negative immuno

staining tor AFP and HCG. Examination of the 

CSF showed no malignant cells and the levels 

of tumor markers were found to be within 

normal limits in the serum and in the CSF. 

Three courses of chemotherapy with cyclophos

phamide, 80mg/kg body weight on 2 consecu

tive days, repeated every 3 weeks, were admi-



28 Strojan P et al. 

nistered thereafter. No residual tumor was seen 
on CT after the end of the second course. 
Radiation therapy was started to the tumor bed 
on a linear accelerator with 8MV X-rays. A 
dose of 30 Gy was delivered in 15 fractions over 
22 elapsed days through two opposing fields 8 
X 8 cm of size. The girl had no neurological 

disturbances after completion of therapy. With 
adequate hormona! substitutional therapy she 
was able to return to normal life-style. 

On June 1989, 16 months after therapy, CT 
scan showed a tumor relapse in the suprasellar 
region. Assayed levels of tumor biomarkers in 
the serum were in the normal ranges but �
HCG value in the CSF was elevated up to 
5.4IU/L with no malignant cells. As the girl 
was completely free of clinical symptoms, her 
parents declined therapy. They only gave their 
consent in October 1989, when a considerably 
larger tumor and infiltration of ventricular walls 
were seen on CT scan. The leve! of �-HCG in 
the CSF was even higher, up to 13.llU/ L. 
Again, the CSF was free of malignant cells and 
serum levels of tumor markers were in normal 
ranges. Two courses of combination chemothe
rapy with cisplatinum (20 mg/m2) and etoposide
(60 mg/1112

) were administered, for 5 successive 
days, with 3-week interval. Because of clinically 
significant myelotoxicity, chemotherapy was 
discontinued and radiotherapy introduced. 
Whole brain irradiation trough two opposing 
fields and a radiation dose of 32.4 Gy delivered 
in 18 fractions over 25 elapsed days was perfor
med on a cobalt-60 machine. Complete re
sponse was observed on CT scan and the CSF 
leve] of �-HCG fell to normal. 

September 1990 a second recurrence of di
sease was observed, following a 1-month bistory 
of visual disturbance. CT scan showed tumor 
in the suprasellar region and subependimal dis
semination in ventricles, supra- as well as infra
tentorial. Malignant cells were found in the 
CSF and its �-HCG leve! was elevated up to 
16IU/L, but the serum tumor markers' values 
were within normal range. Two courses of 
chemotherapy with cisplatinum (20 mg/m2

) and 
etoposide (60mg/m2

) were administered. CT 
scan sbowed only moderate cerebral atropby. 

No tumor cells were found in the CSF and the 
�-HCG leve! was within normal range. Exami
nation revealed serious growth failure (10 cm 
under tbe 3rd percentile, surplus of 24 kg). Sbe 
was extremely adipose and had a cusbingoidal 
appearance, congestive cardiomyopathy, visual, 
auditory and equilibrium disturbances, hemipa
resis and panhypopituitarism. 

At the tbird relapse, on March 1991, there 
were only ependimal infiltration on the CT 
scan, with no suprasellar tumor. Only sympto
matic and hormona! substitutional therapy was 
administered. The girl died June 12, 1991, 40 
months after completion of primary therapy. 
Autopsy was not performed. 

Discussion 

Intracranial germ celi tumors constitute a group 
of bistologically distinct tumor types and their 
responsiveness to various treatment modalities 
differ considerably. 1-4· 6 • 7• 19 The initial histolo
gical diagnosis is of critical importance for ap
propriate treatment planning and it is known 
to exert tbe greatest impact upon survival of 
patients with these tumors. Therefore, surg.ical 
biopsy is mandatory.2•5• 6• 8-10 This bas been
made possible only in recent years as new 

microsurgical and stereotactic techniques have 
been introduced and surgical biopsy has become 
less hazardous.6 On the other band, tbere is no 
evidence that excision adds to therapeutic effi
cacy. 9· 23 The opinion that surgical biopsy results 
in an increased frequency of spina! seeding and 
subsequent treatment failure bas not been con
firmed. s, 7, JO, 23 

As the IG are bigbly radiosensitive, long-term 
survival rates of 70 % to 100 % are attained by 
radia ti on therapy only _4-9 Taking into account
the results tbey obtained, some autbors stated 
that diagnosis of IG can be made only on the 
basis of clinical criteria including typical age, 
tumor site, CT findings and rapid response to 
initial localized radiation trial to a dose of 
20 Gy . 1• 4• 7 In their opinion tbere is no advan
tage gained from an initial tissue diagnosis. 
However, this may not be tbe case in mixed 
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tumors that also contain nongerminomatous 
germ celi tissue components. Here the benefi
cial effect of a radiotherapy tria! may be mislea
ding. It is not likely that such conservative 
treatment could produce the same effect on 
other, more radioresistant tissue elements in 
these tumors. Consequently, in spite of the 
substantial reduction of tumor mass soon after 
the beginning of radiation, the end result may 
be a treatment failure. Thus, in the case of 
tumors of mixed histology as well as intracranial 
germ celi tumors other than germinoma, an 
initial tissue diagnosis is helpful in directing 
treatment to more aggressive therapeutic regi
mens, including surgical resection and/or multi
drug chemotherapy.2·5• 6·8• 10 

Serum and CSF tumor markers such as AFP 
and B-HCG are important noninvasive diagno
stic indicators of tumor nature, in spite of their 
nonspecificity originating from the present hi
stological classification of genn celi tumors. 2• 14 

They are also an important measure of thera
peutic efficacy since their concentrations reflect 
the number and activity of the cells responsible 
for their production. 2• 11-14 Elevated levels of
AFP are seen in lesions which contain elements 
of endodermal sinus tumor, elevated levels of 
B-HCG are seen in those with choriocarcinoma
or syncytiotrophoblastic giant cells only and
both are seen in embryonal carcinoma. Pure
IG produces neither markersY· 13 In general,
the CSF levels are higher than the serum levels
or may be elevated in the former whilst being
normal in the latter. 11 These statements are
consistent with an intracranial origin of these
tumors and with our own observations. As
reported by Allen et al., in their series there
was an excellent correlation between the histo
logical diagnosis obtained from surgical speci
mens and anticipated presence of tumor mar
kers in either serum or CSF.11

In an attempt to improve the accuracy of 
tissue diagnosis, immunohistochemical stainings 
for AFP and HCG was introduced.13• 14 Its
value is confinned by high correlation between 
tissue immunoreactivity and initial histological 
diagnosis as well as AFP and/or B-HCG eleva
tion in body fluids. However, the reverse is not 

trne. Ho and Liu stated that 8/33 tumors in 
their series (24 % , 5 germinomas and 3 endo
dermal sinus tumors) with established elevation 
of serum AFP or B-HCG showed no correlation 
when studied immunohistochemically.14 Impro
per sampling of biopsy specimens that do not 
include ali tissue components of mixed tumor 
may be the main reason. 

The decision to treat our patients with cyclop
hosphamide and low doses of radiation to liini
ted fields resulted from the histological diagno
sis of pure germinoma, a negative body fluids 
tumor biomarkers assay, known chemosensiti
vity of IG for cyclophosphamide and on the 
basis of our own good experiences with combi
ned treatment of sporadic cases in the past as 
well as literature reports. 19 In our two patients 
local recurrence of disease was established 55 
and 16 months, respectively, after the end of 
primary therapy strongly effective against pure 
IG. In ali probability, there were also other, 
more malignant tissue elements within the pri
mary tumor, which have not been initially iden
tified. Since only a part of the tumor was 
histologically examined, and the components 
are known to be unevenly distributed, there is 
a question of how representative were the 
samples. 12· 14 Resulting treatment failures sug
gest that the therapy was aggressive enough 
only to eradicate the major, germinomatous 
part of the tumors, whereas others, more resi
stant components remained vita! and proliferate 
afterward. While the B-HCG elevation beyond 
the normal ranges, detected at the time of 
tumors' relapse, resulted from the proliferation 
and secretion of the B-HCG producing cells, 
still vi tal after therapy, the absence of simulta
neous AFP elevation indicate that only the 
presence of syncytiotrophoblastic giant cells 
alone or together with cytotrophoblastic cells 
forming choriocharcinoma's elements of the mi
xed tumors were responsible for the treatment 
failure. In both cases, i.e. germinoma with 
syncytiotrophoblastic giant cells or with chorio
carcinoma tissue components, more aggressive 
therapeutic approaches are necessary. l-4, 6• 7 

There is also a possibility that new primary 
and not recurrent tumor has occurred in the 



30 Strojan P et al. 

suprasellar region. This may especially be the 
case in our first patient, since after a disease
free interval of 55 months the chance for relapse 
is considerably diminished. Wara et al. reported 
that the average interval from end of treatment 
to the development of recurrence in their series 
has been 1.8 years.4 On the other hand, Ed
wards et al. established local tumor recurrence 
4 years after initial treatment6 and recurrences 
later than 5 years after the original diagnosis 
have also been noted.24 

In view of the known propensity of IG to 
spread throughout CSF spaces 16 and the age of
patients which restrains the therapeutic aggres
siveness because of the risk for late sequelae, 15

the opinions about their optimal management 
differ. On the basis of clinical experience, local 
irradiation of tumor bed with doses of 40 Gy to 
55 Gy is recommended. When spina! seeding is 
proven, 30 Gy to 35 Gy of craniospinal irradia
tion is given with local boosts of 10 Gy to 15 Gy 
to identified metastases and the primary tu
mor. 3 In attempts to reduce radiation dose, 
introduction of adjuvant chemotherapy in treat
ment regimens may be valuable, particularly in 
young children who have limited radiation tole
rance.15 Cyclophosphamide as well as cisplati
num and etoposide containing chemotherapeu
tic shedules in the treatment of the initial and 
recurrent IG seem to be sufficient when given 
together with lower doses of radiation, ranging 
between 30 Gy to 40 Gy, while the poor outlook 
for nongerminomatous germ celi tumors requi
res that they should receive chemotherapy fol
lowed by standard radiation dose of 50 Gy or 
even more. 10, IS, 19. 22 

To conclude, in an attempt to treat rationally, 
the treatment for IG as well as for others, 
nongerminoma germ celi tumors has to be 
adjusted for the histologically specific tumor 
type. Small biopsy specimens are not satisfac
tory because they usually do not contain ali 
tissue elements of the mixed tumors. Adequate 
tissue sampling is of crucial importance. In such 
context the value of immunohistochemical 
staining is also uncertain. Detection of serum 
and CSF tumor biomarkers provides very valua
ble information about tumor nature. Unfortu-

nately, they cannot be the sole means for 
diagnosis because they are not specific and 
absence of their distinct elevation in body fluids 
is sometimes misguiding as it is a rapid tumor 
response to therapy. The diagnosis and treat
ment decision must be made on firm grounds, 
such as adequate tissue sample and clinical 
findings: age, tumor site and CT scan. Even 
so, it is delicate. Otherwise, it is questionable. 
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