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Craniopharyngioma is a histologically benign tu-
mor, presumably derived from Rathke cleft epi-
thelium.27 Age distribution is bimodal with a peak 

in childhood and a second peak in adulthood,8 and about 
90% of CRPs have a cystic portion.1,19 Gross-total resec-
tion, or subtotal resection and adjuvant radiation therapy 
are considered as the treatment of choice, with a success 
rate of 50% to 80%.8,16,23 However, standard treatment 
strategies are not always effective or applicable. Even 
after GTR is performed, the recurrence rate is reported 
to be about 10% to 30%.8,16,27 Early postoperative com-
plications can be serious, such as hypothalamic injury, 
hormonal insufficiency, and optic nerve injury.8 When 
subtotal resection and adjuvant radiation therapy are per-
formed, the complication rate is lower than after GTR, 

and long-term outcomes are comparable to those follow-
ing GTR. However, delayed complications after radiation 
therapy can be significant, including cognitive dysfunc-
tion, visual loss, hormonal insufficiency, vasculopathy, 
and secondary neoplasm.8,23 These complications can 
cause disastrous effects, especially in children with de-
veloping brain. Thus, alternative approaches have been 
considered in a specific subgroup of tumors.

Alternative treatment modalities include ICB, inter-
feron, and radionuclides injection.23 Among these, ICB 
administration has been used for primary or recurrent 
cystic tumors since Takahashi et al.24 successfully treated 
cystic CRPs in 1985. Although the relevant literature to 
date is limited,1–7,9–12,14,16,18–25,28 the results of ICB admin-
istration are satisfactory. However, some complications 
have been reported, mainly associated with hypothalamic 
injury.2,3,6,7,9,10,12,16,18–20,22,28 We here present a case with 
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Intracystic bleomycin (ICB) administration is known to be effective in the treatment of cystic craniopharyngio-
mas (CRPs) and rarely causes serious complications. The authors report a case of vasculopathy after ICB injection for 
a recurrent cystic CRP. A 5-year-old boy presented with the cystic recurrence of a CRP. A catheter and Ommaya sys-
tem were inserted into the cyst, followed by a leakage test 2 weeks later. Bleomycin was delivered at 3 mg per week 
for 14 weeks (total dose 42 mg). Four months later, the patient’s activity decreased and right hemiparesis occurred. 
Magnetic resonance imaging and cerebral angiography demonstrated a recurrent multicystic mass and infarction at 
the left middle cerebral artery territory with stenosis/occlusion of the left distal internal carotid artery and posterior 
cerebral artery. During the operation to remove the recurrent cystic mass, fibrotic stenoocclusion of the left intracra-
nial arteries was identified. The cyst was totally removed. However, additional multiple border zone infarctions oc-
curred in the left hemisphere, and the patient became wheelchair bound. Leakage of ICB was considered as the most 
probable cause of the cerebral vasculopathy and corresponding infarction. A leakage test may not always guarantee a 
leakage-free status even if the test is negative. Direct bypass surgery should have been considered to prevent a high 
risk of postoperative infarction in this case of a recurrent CRP with confirmed vasculopathy.
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complications consisting of occlusion of major intracra-
nial vessels and infarction at the corresponding territory 
after ICB administration as well as a review of the litera-
ture.

Case Report

History and Examination. A 28-month-old boy pre-
sented with gait disturbance and frequent vomiting. Left 
visual acuity had decreased, and papilledema was iden-
tified on ophthalmoscopic examination. Brain MRI and 
CT revealed a 3.5 × 2.5 × 6–cm mixed type of intra-/
suprasellar retrochiasmatic mass with partial calcification 
and hydrocephalus (Fig. 1).

First Operation and Postoperative Course. Gross-total 
resection of the tumor was achieved via a subfrontal and 
interhemispheric approach. 

On pathological examination, the lesion was diag-
nosed as an adamantinomatous type of CRP. Left visual 
acuity did not recover, and panhypopituitarism occurred. 
On follow-up MR imaging, a small enhancing nodule was 
identified at the left supraoptic area 1 year after the first 
operation, and it progressively grew to a cystic mass at 
3 years after the first operation. The child had a Lansky 
Play Performance Status13 (children’s Karnofsky Perfor-
mance Scale) of 90 (Fig. 2A).

Intracystic Bleomycin Administration and Follow-Up. 
The patient was referred to another institution for ICB 
treatment. We thought of ICB treatment as effective and 
minimally invasive because the patient had no related 
symptoms except for a recurrent cyst on imaging stud-
ies. A catheter was inserted into the largest cyst under 
stereotactic guidance and was connected to an Ommaya 
reservoir. Catheter placement was confirmed immediate-
ly, and a leakage test was performed 2 weeks later. After 
cystic fluid was withdrawn, ICB was administered at 3 
mg per week for 14 weeks (total dose 42 mg). During ICB 
delivery, there were no problems. Four months later, how-
ever, physical activity began to decrease and right hemi-
paresis occurred. Cerebral MR imaging demonstrated an 
enlarged tumor cyst and infarction at the territory of the 
left MCA (Fig. 2B and C). On cerebral angiography, the 
left proximal ACA and MCA could not be identified, al-
though stenosis of the left PCA was demonstrated (Fig. 
3 left).

Second Operation and Postoperative Course. Decom-
pressive radical resection was performed via a left fron-
totemporal craniotomy. A large subdural calcified mass 
covered the exposed frontal lobe, which was CRP that 
had metastasized via the previous catheter route. It was 
too tightly adhered to the adjacent cortical surface to be 
dissected without cortical damage. Transcortical removal 
of the huge cystic tumor revealed whitish fibrotic and 
cord-like left proximal segments of the ACA and MCA. 
They were very thin in diameter with uncertain blood 
flow (Fig. 3 right). There was no significant peritumoral 
scar interfering with dissection of the tumor. Although 
the cyst wall was totally removed without discernible 
major arterial injury, multiple border zone infarctions oc-

curred postoperatively in the left hemisphere. Thereafter, 
a ventriculoperitoneal shunt operation was performed 
twice within a year. The patient was able to communicate 
but became dependent because of left blindness, panhy-
popituitarism, and right spastic hemiparesis.

Discussion
Bleomycin is an antineoplastic drug originally pro-

duced from the fungus Streptomyces verticillus in 1966.26 
It is systemically used for the treatment of lymphoma, 
testicular cancer, and squamous cell carcinoma. Fibrosis 
of the skin and lung is known as the major complication. 
However, this characteristic of bleomycin is used in the 
treatment of cystic tumor to scar and thicken the cyst 
wall. Some kinds of brain tumors, such as cystic CRPs 
and gliomas, have been indications for bleomycin thera-
py since 1973.17 Bleomycin is delivered directly into the 
brain tumor to overcome the blood-brain barrier, to es-
cape the systemic complication, and to infuse a relatively 
high dose.15 In CRPs, ICB infusion is performed via an 
intracystic catheter. It is known to be very effective given 
that almost all cases have shown satisfactory results and 
a low complication rate.23 Most of the complications have 
been minor symptoms such as transient fever, headache, 
nausea, vomiting, and fatigue. There have rarely been 
moderate to severe complications such as peritumoral 
edema, seizure, and hypothalamic injury.15 Among those 
cases with such complications, there have been 3 cases 
associated with intracranial vascular injury to date. One 
case had an infarction of the MCA territory 3 months af-
ter ICB injection,3 and another had a territorial infarction 
of the SCA 2 months after ICB injection.19 The third case 
involved angiographic confirmation of a vessel injury.20 
Internal carotid artery occlusion and PCA stenosis were 
incidentally found 19 years after ICB and 198Au colloid 
injection in that case; however, radiation by 198Au was 
considered the major factor in delayed vasculopathy. The 
present case is thought to be a bleomycin-induced fibrotic 
vasculopathy. It is unique in that vasculopathy was con-
firmed on operation as well as on cerebral angiography.

Bleomycin-related toxicity is thought to result from 
leakage or diffusion. Most complications are considered 
to occur as a result of diffusion because a leakage test is 
performed before ICB injection and peritumoral edema is 

Fig. 1.  Initial preoperative brain images showing an intra-/suprasel
lar retrochiasmatic mass of mixed type on a sagittal Gd-enhanced T1-
weighted MR image (left), with calcifications on a CT scan (right).
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identified on brain imaging, which corresponds well with 
the clinical presentation. Nakazawa et al.17 demonstrated 
that bleomycin had a penetration capacity 2–3 cm into the 
brain. Moreover, leakage was a cause of complications 
in only 2 reports.3,28 A leakage test was not mentioned in 
Broggi et al.’s report,3 and Zanon28 performed a leakage 
test. According to a report dealing with cases between 
1990 and 2000,29 the rate of catheter misplacement and 
contrast leakage from the cyst was as high as 16.3%, re-
gardless of surgical modality. In our opinion, the leakage 
test cannot guarantee the real leakage-free status because 
the test is only an indirect gross visual radiological im-
aging study with a contrast agent and because physical 
properties, such as osmolality and viscosity, of bleomycin 
and contrast medium are different (contrast medium > 
bleomycin). Although the leakage of bleomycin appears 
to occur rarely after a leakage test, one should always be 
cautious because of the potentially disastrous situation. 
In the present case, leakage was thought to be the more 
plausible cause of vasculopathy rather than diffusion, 
even if the leakage test was negative. If vasculopathy re-
sults from diffusion of the bleomycin, it is hard to explain 
why parenchymal edema was not accompanied by a drug 
dose large enough to cause vascular injury. The recurrent 
leakage of a small amount of bleomycin and subsequent 
injury to the intracranial arteries might cause progression 
of the vasculopathy.

To reduce the chance of leakage, several recommen-
dations have been made: a leakage test before injection, a 
lower single dose < 5 mg, a small total cumulative dose, 
and a longer interval between injection, that is, at least 1 
injection every other day.2,15 However, these recommen-
dations do not seem absolute. In reviewing the protocols 
of other studies (Table 1), we noted no significant differ-
ences in the single dose and total dose or in the interval of 
the ICB injection between cases with complications and 
other cases. The present case involved a leakage test, low-
dose ICB injection (3 mg), small total dose (42 mg), and 
long interval (1 week), as compared with previous pro-
tocols. Therefore, empirical protocols of low single and 
total doses and long intervals may not guarantee the bleo-
mycin leakage–free status. In a report, Lafay-Cousin and 
colleagues12 emphasized close clinical observation prior 
to each bleomycin injection because initial signs of leak-

age are subtle and progressive. In addition, repeated leak-
age testing in between may be helpful when long-term 
ICB injection is planned.

A literature review of ICB administration for CPRs 
is summarized in Table 1.1–7,9–12,14,16,18–25,28 The number of 
patients treated with ICB injection is 162, and the num-
ber of complications is 27 (not counting the present case). 
In estimating a moderate-to-severe complication rate of 
ICB injection with case series of 2 or more patients,3,4, 

6,9–12,14,16,18,19,24,25,28 we found a rate of about 14.8% (23 of 
155 patients). This rate is higher than the approximate-
ly 6% rate in a review article.15 Clinical manifestations 
included hypothalamic injury (somnolence, personality 
change, memory impairment, and thermal dysregulation), 
brain infarction (territories of MCA/SCA and thalamus), 
optic neuritis, visual disturbance, hypacusis, hemiparesis, 
mental change, seizure, panhypopituitarism, bedridden 
status, and death. Minor complications, such as transient 
headache, nausea, vomiting, and an increase in body tem-
perature, occurred in most cases. Additionally, 2 cases 
with asymptomatic complications were reported: asymp-
tomatic parenchymal edema during treatment,12 and ste-
noocclusion of the ICA and PCA 19 years after ICB and 
198Au colloid injection.20 In most cases, clinical manifes-
tation of a complication occurred within 2–3 months after 
ICB administration but ranged from after 1 cycle of ICB 
injection to 2 years after treatment. The management of 

Fig. 2.  Coronal Gd-enhanced T1-weighted MR image (A) obtained 3 years after the first operation, demonstrating a recurrent 
cystic mass. Coronal Gd-enhanced T1-weighted MR image (B) obtained 4 months after ICB injection, showing an enlarged cystic 
mass. A FLAIR image (C) demonstrating an infarction at the territory of the left MCA.

Fig. 3.  Left: Cerebral angiogram showing occlusion of the left proxi-
mal ACA and MCA.  Right: Intraoperative photograph demonstrating 
mild stenosis of the left distal ICA (thick arrow) and fibrotic stricture of 
the ACA and MCA (double and single thin arrows, respectively). Blood 
flow through the severely narrowed arteries was uncertain.
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complications has rarely been mentioned in the previous 
reports. Mostly, steroid infusion was used to resolve the 
parenchymal edema and neuropathy, with additional con-
servative treatments.

Intracystic bleomycin administration has been effec-
tive. According to the authors of one study,9 94% of the 
patients achieved at least 25% shrinkage in the cyst size, 
and 29% of them showed a complete response. In Table 
1, except in 17 patients with no mention of their results, 
100% of the patients showed at least a stable cyst status, 
and 91.7% of the cysts were reduced in size. Moreover, 
37.2% achieved a complete response. Meanwhile, the 
durability of ICB treatment still seems inconclusive. In 
one report,9 ICB injection was effective in 94% of the pa-
tients, and 53% of them maintained treatment efficacy for 
a median of 34 months. The other patients had a response 
lasting less than 1 year. Nonetheless, ICB injection would 
be advantageous in children with developing brain, in 
terms of delaying radiation therapy.6,9,23

Retrospectively, several points are learned from the 
present case. First, close imaging follow-up and timely re-
section of cystic CRPs, even if the lesion is a recurrence, 
are important. The CRPs in the present case might have 
been cured if the recurrent small cystic mass had been 
removed before it became a larger, multiseptated cystic 
tumor. The recurrent cyst was initially small and resided 
in the left frontal lobe for 3 years. However, it rapidly 
progressed to a multicystic mass with extension to the hy-
pothalamus and temporal lobe across the left sylvian fis-
sure. Second, fenestration of the septae, making the lesion 
a single large cyst, and catheter insertion under direct 
approach to the cyst might have been more effective for 
ICB injection than catheter insertion under stereotactic 
guidance. Third, direct bypass surgery should have been 
considered in general. Stenoocclusion of the intracranial 
major vessels and their territorial infarctions were preop-
eratively identified. The risk of perioperative infarction 
already existed. However, direct bypass surgery seemed 
difficult to perform in this particular case because a bi-
lateral subdural hematoma and ipsilateral subdural calci-
fied metastatic CRP covered the cortex. In addition, the 
boy was very young with donor and recipient vessels too 
small for bypass surgery.

Conclusions
In summary, ICB administration is one of the ef-

fective alternative treatment modalities for cystic CRPs. 
However, complications via diffusion or leakage of bleo-
mycin can be problematic. A leakage test with a contrast 
agent does not always guarantee a leakage-free status. 
Thus, every effort should be made to avoid complications. 
Preoperative risk evaluation is mandatory in cases of re-
current CRP with confirmed vasculopathy. Direct arte-
rial bypass surgery, such as direct anastomosis between 
the superficial temporal artery and the cortical branch of 
the MCA, should be considered to combat postoperative 
infarction.
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