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Abstract
Background: We are introducing a case in which a patient of cranial germinoma developed peritoneal
metastasis after ventriculo-peritoneal shunt and chemoradiotherapy. It would enlighten us to investigate
the optimization of treatment on cranial germinoma when hydrocephalus exists to avoid peritoneal
metastasis via shunt. Also, it required further investigations into the agent use in chemotherapy for
metastatic germinoma. 

Case presentation: The patient presented with severe obstructive hydrocephalus so that shunt was
processed promptly. He then underwent chemoradiotherapy and tumor in pineal region diminished
signi�cantly. Unexpectedly, the patient began to complain of abdominal distention 4 months after the
treatment and peritoneal metastasis of germinoma was con�rmed. Finally, chemotherapy successfully
treated the metastatic tumor as exhibited in the latest examinations.

Conclusions: This is a rare case we met amongst patients with cranial germinoma. It inspired us to re�ect
on the treatment optimization of cranial germinoma with hydrocephalus and standardization of agent
use in metastatic germinoma.

Background
Among central nervous system (CNS) tumors, germ cell tumors (GCTs) are about 0.5% with germinoma
as a major category (two thirds approximately). Over 90% of patients are con�rmed before the age of 20
years[1]. Although they can develop in any location in CNS, pineal region and sellar region are the most
predilection sites[2]. Symptoms and clinical signs of germinoma can be in�uenced by different factors.
Endocrine de�ciencies such as diabetes insipidus, precocious puberty and hypocortisolism occur when
germinoma develops in sellar region. When extending to oppress optic chasm, it would lead to impaired
visual �elds. When germinoma occurs in pineal region, Parinaud’s syndrome, obstructive hydrocephalus
and midbrain incapability will be usually detected. Since germinoma is highly sensitive to radiotherapy
and chemotherapy, reasonable remedy usually results in cure of the disease. However in this report, we
are introducing a case in which peritoneal metastasis happened after the patient received ventriculo-
peritoneal (VP) shunt and concurrent chemoradiotherapy. This inspired us to discuss the proper timing of
surgery and chemoradiotherapy, also the appropriate protocols of chemoradiotherapy for preventing
metastasis and treating extra-neural germinoma.

Case Presentation
In 2018-03-09, this 23-year-old male presented with a headache in forehead. The distending headache
was unbearable with vomiting, lasting 4-5min every time and relieving spontaneously. No other
symptoms and positive signs were demonstrated. Cranial computed tomography (CT) exhibited the
presence of occupation in the third ventricle in a hospital on 2018-03-11 (Fig. 1). He was primarily
diagnosed with “germinoma” and “hydrocephalus”, being admitted to our hospital on 2018-03-14. Blood
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sample demonstrated β-human chorionic gonadotropin (β-HCG) to be 1.98 IU/L and alpha fetoprotein
(AFP) to be 0.28 µg/L which were within normal range. Due to the urgency of the obstructive
hydrocephalus, Ommaya reservoir insertion was operated on the left side on 2018-03-16 and VP shunt on
the right side on 2018-03-21. Since the hydrocephalus was alleviated (Fig. 1), he underwent concurrent
chemoradiotherapy from 2018-04-11 to 2018-05-24. Speci�cally, intensity modulated radiation therapy on
brain: 32Gy of clinical target volume and 34Gy of gross tumor volume; conformal radiation therapy on
full-length spinal cord: 32Gy; a boost on primary location: 22Gy. Cranial MRI indicated that tumor in the
third ventricle shrank to a great extent on 2018-05-24 (Fig. 1). Since then, he received chemotherapy for
11 times from 2018-08-20 to 2019-06-24. MRI recheck showed satis�ed control of tumor progress with a
diminishing size (Fig. 1).

However, the patient began to complain of abdominal distention on 2019-09-25, and was thus admitted
to our hospital on 2019-10-12. CT illustrated giant lumps in abdomen and severe ascites on 2019-10-18
(Fig. 2). At the same time, ascites was collected for examination, showing Rivalta test (+), lactate
dehydrogenase to be 19139.9 U/L (< 618 U/L), protein level to be 42.0 g/L and glucose to be 2.7 mmol/L.
Immunohistochemistry of the ascites revealed CK (+), SALL4 (+), WT-1 (-), CD68 (+) and oct 3/4 (-).
Cytologic examination and H&E staining of ascites were shown in Fig. 2. Therefore, the pathology was
consistent with germinoma, indicating peritoneal metastasis. Following the evaluation of the patient by
oncologists, he started to apply chemotherapy with etoposide and nedaplatin from 2019-11-04 to 2020-
06-17. Tumor diminished tremendously and abdominal distention was alleviated during the
chemotherapy, as exhibited by CT on 2019-12-18 and 2020-04-02 (Fig. 2). In the latest examinations,
satis�ed status in both brain and abdomen was evidenced (Fig. 2).

Discussion And Conclusions
In this report, we introduced the development and treatment of peritoneal metastasis of germinoma. VP
shunt was �rst conducted due to the urgent condition of obstructive hydrocephalus. When the patient’s
condition ful�lled the requirements, standard chemoradiotherapy was processed and the tumor in brain
diminished signi�cantly. However, about 4 months after the chemoradiotherapy, germinoma was veri�ed
to metastasize to abdomen. He then received chemotherapy for over 6 months and abdominal
germinoma was cured with no relapse detected 4 months since then.

As a rare tumor in CNS, germinoma showed a favorable prognosis with the 5-year survival rate higher
than 85%. This is attributed to the high sensitivity of the tumor to chemotherapy and radiotherapy[3]. In
clinical trials from 1983–1993 conducted by German Cooperative, patients received mere craniospinal
irradiation (CSI) with 36Gy, and 50Gy as a boost on primary sites). As a result, relapse was found in only
one patient among 60 and the 5-year survival rate was over 93%[4]. In comparison with CSI, Rogers et al.
suggested whole-brain radiation led to similarly low incidence of spinal relapse[5]. Therefore, radiation
alone could be effective, instead of the elevated possibility of long-term sequelae since it needs high dose
and vast �elds. As another approach, chemotherapy-only was investigated in clinical trials using
regimens with carboplatin, bleomycin, etoposide and cyclophosphamide. However, this therapy is less



Page 4/9

effective than radiotherapy according to 5-year survival rate and recurrence rate[6, 7]. In this context,
concurrent chemoradiotherapy is believed to maximize the therapeutic effect of radiation and minimize
the side effect of large dose and volume. Indeed, clinical trials in France and Japan demonstrated notably
higher survival rate which could be over 98%[8, 9]. Surgical removal is not recommended because of the
negligible bene�ts and additional risks[10], however, surgery for biopsy is acceptable when necessary[8].

This case inspired us about the opportunity of performing shunt and chemoradiotherapy. The patient
complaint of severe headache and CT demonstrated remarkable obstructive hydrocephalus, so that VP
shunt was initially operated in case of emergency. Following operation, concurrent chemoradiotherapy
was performed as soon as his situation permitted. Although the treatment had never resulted in
peritoneal metastasis in our hospital, there are cases presenting peritoneal metastasis via shunt. For
example, Murray et al. introduced a case in which a 13-year-old female presented with hydrocephalus. VP
shunt was placed, followed by craniospinal radiotherapy and the tumor was eliminated completely[11].
Although shunts are effective tools draining excessive craniospinal �uid (CSF) to abdomen, they create a
latent way for peritoneal metastasis of intracranial tumors. Some people advocated the shunts with
�lters to lower the probability, nonetheless, the chance of shunt obstruction naturally increases[12]. As
another means of CSF bypassing, endoscopic third ventriculostomy which creates a defect in �oor of
third ventricle communicates with interpeduncular cistern, precluding the risk of extra-neural metastasis
of germinoma. However, when tumor developed on suprasellar region, the ventriculostomy will be
dangerous. Furthermore, severe or even fatal complications such as bleeding and neural structure injury
should be taken into considerations[13]. Although this patient exhibited notably sensitivity to
chemotherapy and CSI, this could not exempt the chance of metastasis during the treatment. Therefore,
timing of radiotherapy after VP shunt should be noticed because it may cause peritoneal metastasis if
too late, or may be hazardous to wound healing and patients’ general conditions if too early. As an
alternative, performing radiation simultaneously with external drainage might be taken as a proper
strategy, yet requiring clinical trials.

In treating abdominal germinoma in this patient, it was interesting that mere chemotherapy was
su�cient. Remedy of etoposide plus platinum has long been veri�ed effective in treating CNS
germinoma, as evidenced in this case either. However, its therapeutic effects are generally inferior to
radiotherapy and the reason might be the presence of blood-brain barrier (BBB)[14]. For this patient,
chemotherapy illustrated excellent therapeutic effect on abdominal germinoma since agents would reach
effective plasma concentration much easier in abdomen which lack BBB. Meanwhile, exemption of
radiotherapy could also refrain patients from the risk of radiation complications such as
enteritis[15].Therefore, chemotherapy with etoposide and platinum comes to the priority and additional
choices such as dasatinib, temozolomide and GEMOX (gemcitabine and oxaliplatin) can also be
applied[16–18]. To date, remedy of agents for treating metastatic germinoma lack a de�nite standard,
and is probably dependent on factors such as age, serum markers, metastatic sites and sensitivity to
platinum. For example, temozolomide showed negligible effect on patients of cisplatin-refractory
metastatic germ cell tumor with AFP > 15 µg/L and elevation of β-HCG > 2.2 mIU/L, but it may not
necessarily imply the effects on patients within other restrictions[17]. In short, intensive study on
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chemotherapy of metastatic germinoma is required for standardization of agent choice in diverse
situations.

As concluded in this report, we introduced a patient with germinoma suffered from abdominal metastasis
following standard chemoradiotherapy, inspiring us to re�ect on the treatment of CNS germinoma with
urgent hydrocephalus. This male received VP shunt when he was admitted to hospital due to the
emergent hydrocephalus, followed by concurrent chemoradiotherapy and chemotherapy. However, giant
germinoma metastasized to abdomen via shunt was con�rmed 4 months later and then cured by
chemotherapy for 6 cycles. This case inspired us to re�ect on the treatment of CNS germinoma with
hydrocephalus and suitable chemotherapy on metastatic germinoma.

Abbreviations
CNS
central nervous system
GCTs
germ cell tumors
VP
ventriculo-peritoneal
CT
computed tomography
β-HCG
β-human chorionic gonadotropin
AFP
alpha fetoprotein
CSI
craniospinal irradiation
CSF
craniospinal �uid
BBB
blood-brain barrier
GEMOX
gemcitabine and oxaliplatin
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Figure 1

Timeline of the treatment of primary germinoma. Landmarks and dates of the entire treatment of the
patient’s primary germinoma with imageological studies.
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Figure 2

Timeline of the treatment of metastatic germinoma. Landmarks and dates from appearance of
abdominal symptoms to the cure of germinoma in abdomen with cytologic staining and imageological
studies.


