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Summary 

Choroid Plexus tumors are rare. Surgery and biopsy is diagnostic, and radiotherapy has been used as the 
treatment of choice for choroid plexus carcinoma (CPC) and recurrent choroid plexus papilloma (CPP). We 
report the first case of CPP responding to combinat ion chemotherapy consisting of cisplatin, bleomycin and 
vinblastine (CBV). This chemotherapy regimen should be considered for future trials in patients with choroid 
plexus tumors and recurrence after surgery and /o r  radiotherapy. 

Introduction 

Choroid plexus tumors account for less than 1 
percent of all pr imary intracranial tumors in chil- 
dren ( I 1). Although most of these are benign papil- 
lomas (CPP) with histology mimicking the archi- 
tecture of normal choroid plexus, malignant 
variants (carcinoma or CPC) may occur, making 
complete removal and cure difficult (2). Previously 
reported children with CPC have had a relatively 
brief survival f rom onset of symptoms (3). The case 
presented here is the first reported primary choroid 
plexus tumor with a response to combination che- 
motherapy. 

Case report 

A.W. is an 8 year old caucasian female who was 
in good health until February of 1982 when, at the 
age of 6, she developed recurrent vomiting and 
severe headaches of two months duration. She was 
referred to The Johns Hopkins Pediatric Neurol- 
ogy Service. Neurological examination showed an 

alert child with bilateral papilloedema and hypere- 
flexia on the right. Cranial computed tomography 
(CT scan of the head) showed a large irregular 
enhancing mass close to the trigone of the left later- 
al ventricle. She underwent biopsy and subtotal 
removal of a choroid plexus papilloma (Fig. 1). 
Because this was thought to be a benign choroid 
plexus tumor,  she received no radiotherapy. A C T  
scan done four months postoperatively showed in- 
crease in tumor size with apparent  intraparen- 
chymal extension, and another craniotomy was 
performed in July 1982 for debulking before treat- 
ment with a total dose of 5,040 Rad's (4 500 Rad's 
to the brain and 540 Rad's to a tumor  cone down). 

Pathologic diagnosis was unchanged from the 
first operation and spinal tap was negative for cyto- 
logic abnormalities. The patient tolerated radio- 
therapy well and her neurologic deficit at the end of 
t reatment  consisted of a persistent superior quad- 
ranopsia which had been previously noted. CT 
scans until 1984 showed no evidence of tumor  rec- 
urrence. In March 1984, two years f rom diagnosis, 
the patient developed vomiting with severe head- 
aches and gait ataxia. Physical examination showed 
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Fig. 1. Photograph of a neoplasm with numerous papillary 
fronds and fibrovascular cores. The superficial epithelium is 
columnar with nuclei in the basal portion of the cells (216 × 
magnification). 

Fig. 2. CTScan. A large enhancing tumor occupying the atrium 
of the left lateral ventricle with mass effect and edema. Shunt tip 
is also visualized lateral to the mass. 

right lower facial weakness, right homonymous 
hemianopsia, bilateral ankle clonus and a wide- 
based ataxic gait. CT Scan of the head showed a 
large left hemispheral cyst at the tumor site with 
mass effect and shift from left to right. A cysto-at- 
rial shunt was placed and she improved markedly. 
Post-operatively, her right homonymous hemia- 
nopsia was significantly decreased but CT scan 
showed an enhancing mass at the atrium of the left 
lateral ventricle. Serial CT scans showed that the 
enhancing mass was enlarging rapidly, with sur- 
rounding edema and mass effect (Fig. 2). Examina- 
tion in May 1984 showed a more marked hemipare- 
sis and she was readmitted for evaluation and 
treatment. She received a chemotherapy program 
of cisplatin, vinblastine and bleomycin (CBV) (4). 

Vinblastine (0.15 mg/kg) and cisplatin (60 
mg/m 2) were given on days 1 and 2 and bleomycin 
(15 mg dose) was given on days 2, 9, and 16 of a 
21-day cycle which was repeated for four cycles. 
Minimal high-frequency hearing loss was detected 
by audiometry at the conclusion of therapy; renal 

function was not detectably impaired. The right 
hemiparesis and hemianopsia resolved leaving the 
previous (presumed surgical) superior quadranta- 
nopsia. CT scan showed a marked reduction in the 
enhancing tumor. No increase in tumor has been 
noted on follow-up CT scan twelve months after 
starting chemotherapy and tapering of the steroids 
(Fig. 3). 

Discussion 

Primary carcinoma of the choroid plexus is rare 
and is mostly found in children between the ages of 
two and four (5). The clinical manifestations of this 
tumor are few, and nonspecific signs of increased 
intracranial pressure are most common (6). A 
number of uncommon mass lesions arise within the 
cerebral ventricular system and diagnosis is usually 
made at the time of exploratory surgery. Histologi- 
cal distinction between benign and malignant cho- 
roid plexus tumors can be difficult. Subarachnoid 



Fig. 3. CTSean. Marked reduction in the mass and cystic cavity 

surrounding a small residual area of enhancement. 

spread may be noted with either choroid plexus 
papilloma or carcinoma and was not seen in our 
patient. As noted in Fig. 1, our patient did not fulfill 
the strictest criteria of Russell and Rubinstein (7), 
and Lewis (3) for diagnosis of choroid plexus carci- 
nomas: 1) Invasion of the adjacent neural tissue 
with infiltrating cells that assume a diffuse growth 
pattern, 2) Loss of the regular papillary structure of 
the neoplasm at least where invasion is occurring 
and obvious malignant alterations in the cells, 3) 
Transition of normal choroid plexus architecture to 
an undifferentiated pattern. 

'Surgical removal has been strongly advocated 
for the more benign CPP but treatment of more 
invasive and pleomorphic tumors remains contro- 
versial. Prognosis is not well established for either 
tumor but children with CPC have succumbed 9 
months from diagnosis. The initial treatment of 
malignant supratentorial tumors is usually surgical 
exploration for resection or biopsy followed by 
external beam radiotherapy. Radiotherapy has 
been shown to shrink the capillary bed ofa  CPP but 
changes in neoplastic cells have not been significant 
(8). 

There are no available data on median time to 
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tumor progression and survival of patients with 
CPC receiving radiation therapy. Favorable effect 
of preoperative radiotherapy in the management of 
posterior fossa choroid plexus papillomas has been 
reported and adjuvant radiotherapy may have a 
role when complete gross resection of CPP is im- 
practical (9). This patient's tumor responded favor- 
ably to radiation therapy; clinical and radiological 
stabilization was achieved for more than 18 months 
after first recurrence. We cannot exclude the possi- 
bility that histology may have changed to a more 
malignant CPC before instituting chemotherapy 
since no biopsy was taken at that time. This possi- 
bility was of concern because the tumor grew very 
rapidly, doubling in size in one month (based on CT 
measurements). Nevertheless, recurrences of cho- 
roid plexus tumors have been reported as late as 
five years after radiation therapy (10). 

[ -125 brachytherapy was considered as an option 
at second recurrence since location and size of the 
tumor, and significant operative risks for a major 
radical procedure were deterrents to surgical re-ex- 
ploration. Interstitial implantation of radioactive 
sources was considered because of the reported sta- 
bilization of a choroid plexus carcinoma with this 
form of therapy (11). Nevertheless, cure with radio- 
therapy for recurrence of malignant supratentorial 
tumors has not yet been achieved. Potential late 
central nervous system side effects from additional 
radiation therapy was also a concern. 

The regimen of cisplatin, bleomycin and vinblas- 
tine has shown remarkable activity against adult 
malignancies including melanoma and cancer of 
the esophagus, bladder, head and neck. Cisplatin 
alone is active against a variety of pediatric tumors 
including neuroblastoma, osteosarcoma and brain 
tumors (12). Information on the efficacy of either 
bleomycin and vinblastine alone in central nervous 
system malignancies is sparse, although successful 
treatment of intracranial germ cell neoplasms with 
the three-drug regimen has been reported. The 
three-drug combination has also been effective 
against extracranial germ-cell neoplasms (13, 14, 
15, 16). Although there is conflicting evidence 
whether or not bleomycin and vinblastine cross the 
blood-brain barrier (15, 17), it is not known weth- 
er presence of a given drug in the cerebrospinal fluid 
is critical for successful treatment of brain tumors 
(17). 

To date, options of therapy for choroid plexus 
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t u m o r s  h a v e  i n c l u d e d  su rge ry  a lone ,  su rge ry  plus  

r a d i o t h e r a p y  and  su rge ry  f o l l o w e d  by r a d i o t h e r a p y  

at  r e c u r r e n c e  (8, 18). T h e  e f fec t iveness  o f  r a d i o t h e r -  

apy  is n o t  c lear  (18). T h e r e  are  no  o t h e r  d o c u m e n t -  

ed r e sponses  o f  C P P  or  C P C  to  c h e m o t h e r a p y ,  

a l t h o u g h  R o d n e y  et  al. (19) de sc r ibed  a chi ld  wi th  

C P C  w h o  m a y  h a v e  r e s p o n d e d  t r a n s i e n t l y  to v in-  

c r i s t ine  and  i n t r a t h e c a l  m e t h o t r e x a t e .  T h e  r e sponse  

o b s e r v e d  in this case  m a y  h a v e  b e e n  due  to one  o r  two  

of  the  agen ts  e m p l o y e d  r a t h e r  t h a n  the  C B V  c o m -  

b ina t i on .  C i s p l a t i n / b l e o m y c i n / v i n b l a s t i n e  shou ld  

be c o n s i d e r e d  as single agen ts  o r  in c o m b i n a t i o n  

t h e r a p y  fo r  fu tu re  t r ia ls  w i th  c h o r o i d  p lexus  t u m o r s  

t h a t  r e c u r r e d  f o l l o w i n g  su rge ry  and  r a d i o t h e r a p y .  

C B V  m i g h t  a l so  be a t h e r a p e u t i c  o p t i o n  at  d i a g n o -  

sis in in fan t s  in w h o m  r a d i a t i o n  t h e r a p y  m i g h t  pose  

a r isk o f  u n a c c e p t a b l e  l o n g - t e r m  toxic i ty .  
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