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Exploration of new therapeutic options and manage-
ment strategies is an ongoing need.

2. CASE DESCRIPTION

An 11-year-old girl had a history of progressive low 
back pain, incontinence, and paraparesis of both 
lower extremities lasting 4 months before her diag-
nosis with an intramedullary spinal cord tumour at 
the T9–10 level. Sensory irritative paresthesia with 
prurigo and perception changes led to intensive 
scratching and a bacterial superinfection resembling 
scabies. Histopathology revealed an anaplastic oli-
goastrocytoma, World Health Organization grade 3 
as assessed by two board-certified pathologists.

Subsequent follow-up with array-based com-
parative genomic hybridization studies revealed a 
total loss of 1p and 19q. Magnetic resonance imag-
ing (mri) showed tumour involvement of the whole 
diameter of spine without any signs of metastatic 
disease, but complete resection was deemed impos-
sible by several neurosurgeons.

Treatment was commenced according to the 
ACNS0126 protocol with temozolomide (90 mg/m2) 
for 42 days with concomitant radiotherapy (45 Gy) 
to the tumour bed3. Because of grade 4 myelosup-
pression lasting 5 weeks and the reappearance of 
clinical symptoms, that treatment protocol was 
stopped. The patient was then offered low-dose 
combat metronomic chemotherapy (temozolomide, 
etoposide, celecoxib, retinoic acid)4, which con-
tained combat ii (plus vitamin D and fenofibrate) 
and combat iii5 (plus bevacizumab) for 31 months, 
using temozolomide 30 mg/m2 daily for 42 days 
and etoposide 25 mg/m2 daily. However, that dos-
ing schedule had to be reduced by 50% because 
of grades 3 and 4 bone marrow toxicity. Tumour 
assessment by mri after 30 months of metronomic 
treatment revealed stable disease, with very high 
avidity on both 18F–f luorodeoxyglucose (fdg) 
positron-emission tomography (pet) and 18F–
fluorothymidine (flt) pet (Figure 1).
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1. INTRODUCTION

Intramedullary spinal cord tumours make up 3%–5% 
of pediatric cns tumours, with 70% being gliomas1. 
The prognosis for children with high-grade glioma 
remains poor despite the use of multimodal therapy 
including surgery, radiotherapy, and chemotherapy2. 
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Because of myelosuppression during the combat 
regimen, we considered a treatment change to vin-
blastine as a single agent at the standard dose 6 mg/
m2 weekly6. Decisions about treatment options were 
always discussed with the patient and her family, who 
accepted the suggested changes. However, a vinblas-
tine dose reduction was needed to avoid grade 3 and 
higher myelosuppression. At a vinblastine dose of 
2 mg/m2 weekly, the patient was free from grades 3 
and 4 hematologic toxicity and was able to continue 
treatment for 12 months.

Tumour status was repeatedly reassessed. We ob-
served a gradual decrease of the flt pet avidity, with 
complete flt negativity achieved after 12 months 
of the low-dose vinblastine treatment. At that time, 
mri continued to report stable disease, with post-
contrast enhancement. Based on the flt pet negativity 
(Figure 2), anticancer therapy was discontinued 3 
months later—that is, after 16 months of vinblastine 
treatment and 51 months of overall antineoplastic 
treatment (Figure 3).

At 20 months after treatment cessation, flt and 
fdg pet imaging were both still negative (Figure 2). 
The girl is using a wheelchair, but is able to control 
her sphincter physiology and has a high quality of 
life, participating in various activities and social 
interests. She is working as a beautician.

3. DISCUSSION

The unsatisfactory results of current treatment 
approaches for high-grade glioma in children are 
well known. Our case report documents two major 
learnings. First, we observed a very good effect of 
prolonged low-dose vinblastine after prolonged met-
ronomic treatment with combat for this particular 
subtype of high-grade glioma, with imaging show-
ing a gradual decline in the metabolic activity of the 
tumour. Second, innovative diagnostic approaches 
for assessing the efficacy of antiangiogenic and 
metronomic treatment regimens are needed, because 
the standard Response Evaluation Criteria in Solid 
Tumors7,8 are not sufficiently reliable or predictive 
to guide treatment decisions. In our case, fdg pet 
and, specifically, flt pet were substantially helpful 
in assessing disease activity.

The efficacy and toxicity of the combat regimens 
were recently reported4,9, and so here we focus on 
vinblastine, which was the most successful part of 
our patient’s treatment. Vinblastine belongs to the 
group of vinca alkaloids derived from leaf extracts 
of the periwinkle plant1. It is used in the treatment of 
recurrent anaplastic large cell lymphoma10, Hodgkin 
disease11, low-grade glioma in children12, and germ-
cell tumours13. Although vinblastine is a lipophilic 
agent, animal studies showed low brain penetration 
and a low concentration in brain tissue and cere-
brospinal fluid. One explanation for the activity of 
vinblastine in gliomas could be in its antiangiogenic 

activity through endothelium-directed toxicity6,12, a 
concept that is supported by preclinical data showing 
antiangiogenic activity with low-dose vinblastine14,15.

Clinical use of vinblastine as single-agent ther-
apy for cns tumours is based on principles of metro-
nomic low-dose therapy. A phase ii study of weekly 
vinblastine in recurrent low-grade glioma demon-
strated very good results, with an excellent toxicity 
profile in comparison with alternative strategies6. It 
might even be speculated that low-dose vinblastine 
was not only acting as an antiangiogenic agent, but 
might also have activated dendritic cells16. The only 
negative aspect of the treatment was the absence of 
an age-appropriate oral formulation and the need for 
repeated intravenous injections, which necessitated 
prolonged placement of a V-port in our patient.

Magnetic resonance imaging has become the 
standard for staging and response evaluation in chil-
dren with cns tumours. It shows the structure of tis-
sues, albeit with a limited capability to characterize 
the metabolic activity of lesions. Functional imaging 

figure 1 Tumour staging before vinblastine treatment. (A) T1-
weighted turbo spin-echo magnetic resonance imaging. (B) Com-
bined fluorodeoxyglucose positron-emission tomography and 
low-dose computed tomography. (C) Combined fluorothymidine 
positron-emission tomography and low-dose computed tomog-
raphy. Corresponding transverse slides show high uptake of both 
fluorodeoxyglucose and fluorothymidine in an intramedullary 
localized tumour.

figure 2 Combined fluorothymidine positron-emission tomog-
raphy and low-dose computed tomography (A) at the end of vin-
blastine treatment and (B) 20 months after cessation of vinblastine 
treatment, showing negative fluorothymidine uptake.
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techniques such as pet and magnetic resonance spec-
troscopy (mrs) are important for planning surgery in 
cns tumours and also for comparing postoperative 
changes and assessing residual viable tumour. Re-
sults of fdg pet have prognostic value and correlate 
with the histology of cns tumours at the beginning of 
treatment17. However, fdg pet also has its own limita-
tions. It is not specific for malignancy, which can lead 
to false-positive results. It also has limited sensitivity 
for detecting lesions smaller than 10 mm18. Success-
ful use of various pet tracers such as amino acids and 
nucleosides (11C-methionine, flt) has been reported in 
glial tumours19. The uptake values in flt pet accurately 
reflect tumour grade and provide a good estimate of 
cellular proliferation activity in human gliomas; they 
were also reported to significantly correlate with the 
choline:creatinine ratio in tumours assessed by mrs20. 
(Using mrs, accurate quantitative assessments of 
the spatial distribution of tissue metabolites such as 
creatinine, choline, amino acids, nucleotides, lactate, 
and lipids are possible; however, that method was not 
available for our studies.) Still, no one cancer signature 
registers on mrs; rather, certain mrs patterns are seen 
more often in various malignancies21,22.

Our case study demonstrates the clinical utility 
of flt pet imaging, which could serve as a relevant 
biomarker of tumour proliferation activity and 
subsequent inhibition induced by treatment. In our 
case, results from flt pet were shown to be useful as 
outcome predictors after chemotherapy23.

4. CONCLUSIONS

Our case demonstrates very good efficacy for pro-
longed metronomic vinblastine and the clinical use-
fulness of functional flt pet imaging as a marker of 
tumour proliferation for assessing the biologic activity 
of a target lesion. The use of flt pet provided treatment 
guidance where the residual measurable radiologic 
abnormity of the target lesion remained unchanged.
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