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ABSTRACT 

Glioblastoma multiforme (GBM) is the most malignant primary brain tumor. Conventional therapies are considered 
palliative and long-term progression-free survival remains low for most GBM patients even after surgical excision, 
concomitant radiotherapy and/or chemotherapy with nitrosoureas or Temozolomide. We report the case of a 47-year-old 
man who presented worsening headache over a month, accompanied by episodes of morning vomiting and hyposthenia 
of the left hemisoma. Cerebral tomographic scan revealed an expansive process on the right frontal site. Following 
surgical resection, the patient was diagnosed with diffusely infiltrating GBM. After surgery, the patient underwent 
radiotherapy and chemotherapy with Temozolomide for 6 months. Eleven months later, the patient underwent a 
second-look surgery with excision of a new right superior frontal nodule. This time the patient refused both radio- and 
chemotherapy and underwent follow-up only. After 12 months he underwent a new craniotomy for the excision of a 
third GBM relapse. Following resection, the patient agreed to be treated for 6 months with fotemustine (FTM) 100 
mg/m2 intravenously every 4 weeks as chemotherapy. After 3 months of treatment the patient underwent a full physical 
examination and diagnostic monitoring of the tumor using Magnetic Resonance Imaging (MRI) of the brain and whole 
body Computerised Tomography (CT). During FTM treatment, the most frequent, but reversible toxic effect was 
hematological grade 2 anemia and thrombocytopenia but no other grade >2 toxicity was recorded, so there was no 
reduction or delay in treatment. Presently, after 8 years of follow-up, the patient is in excellent health and has no 
evidence of intracranial disease recurrence. In light of this case, post-surgical FTM treatment seems to represent an 
interesting well-tolerated treatment possibility in patients with recurrent malignant GBM of the brain, given that there 
are very few reports of such a remission in the literature. 
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1. Introduction 

Meningiomas, glioblastomas and astrocytomas constitute 
over half of all central nervous system (CNS) tumors. Glio- 
blastoma multiforme is a highly malignant astrocytic 
tumor that accounts for 80% of all the malignant gliomas. 
It is a neoplasm occurring mainly in adult age with peak 
incidence in individuals between 60 and 70 years of age, 
with prevalence in males [1]. Malignant gliomas dis- 
play an invasive phenotype with the tendency for locore- 

gional spread. By following the joints and nerve fiber 
sheaths they can extend to the encephalon, invade the ba- 
sal nuclei, the internal capsule and, through the corpus 
callosus, the controlateral hemisphere. For this reason it 
is difficult to cure these tumors [2]. The great abundance 
of newly formed vessels within the tumor is responsible 
for the frequent occurrence of intratumoral hemorrhage 
and of the presence of vast areas of necrosis secondary to 
vascular thrombosis. With extremely rare exceptions, 
these tumors do not spread outside the CNS, however, 
their unfavorable evolution depends on the effect of the 
intracranial mass which gradually increases intracranial 
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pressure, causing compression syndromes, coma and death. 
The treatment program is multidisciplinary [3]: surgi- 

cal resection is the first step, followed by radiotherapy in 
the tumor invasion area. Adjuvant chemotherapy with te- 
mozolomide (TMZ) after radical surgery and radio-the- 
rapy can be effective in prolonging patient survival and 
keeping disease progression at abeyance [4,5]. However, 
despite combined treatment, median survival ranges from 
12 to 15 months for GBM and from 2 to 5 years for ana- 
plastic gliomas [6]. Second debulking surgery alone does 
not seem to improve the prognosis, as almost all patients 
die within 6 months after the second surgery. So, the pro- 
blem of unsatisfactory local control of recurrence con- 
tinues to exist. Such a dismal prognosis is mainly due to 
the rapid onset of radio- and/or chemoresistance as well 
as to the limited therapeutic options available for GBM 
recurring after standard treatment. However, recent cli- 
nical studies have shown that fotemustine (FTM) seems to 
represent an interesting well-tolerated treatment possibil- 
ity in pretreated patients with recurrent malignant GBM 
[7-9]. 

FTM is a third-generation chloroethylnitrosourea cha- 
racterized by a phosphoalanine carrier group grafted onto 
the nitrosourea radical, which confers high lipophilicity 
and better cell membrane penetration [10]. 

In this study we used magnetic resonance imaging (MRI) 
to describe the response of a 47-year-old male with GBM, 
who had been pretreated and suffered a third relapse who 
was treated for 6 months with FTM. 

2. Case Report 

In April, 2003 a 47-year-old male presented to the AOU- 
Careggi Emergency Unit because of worsening headache 
which he had suffered for over a month, accompanied by 
episodes of morning emesis and hyposthenia of the left 
hemisoma. He underwent a brain computerized tomo- 
graphy (CT) scan (Figure 1) that showed an expansive 
process in the right frontal region. After a further MRI 
confirmation and after a complete radiological survey to 
exclude other localizations, he underwent craniotomy 
with excision of the lesion in June, 2003. The definitive 
histological analysis of the lesion showed a diffusely 
infiltrating GBM. Immediately after surgery, the patient 
underwent adjuvant radiochemotherapy with oral TMZ 
for 2 months and home therapy with dintoina was started. 

A brain CT performed during the routine follow-up in 
April 2004 (Figure 2) revealed a new nodule on the right 
frontal pole, whose image contrast characteristics were 
consistent with a tissue nodule in the superior polar fron-
tal region, compatible with GBM recurrence without 
clinical evidence. Therefore, in May 2004, the patient 
underwent a second-look surgery with excision of the 
right superior frontal nodule. Both the intraoperative and 

 

Figure 1. Brain CT 2003. 
 

 

Figure 2. Brain CT 2004. 
 
definitive histological examination confirmed the neo- 
plastic nature of the lesion, consistent with GBM recur- 
rence. After surgery the patient refused further TMZ 
chemotherapy and was only followed-up. A year later, 
during follow-up examination, the brain MRI findings 
revealed a further change, with the appearance of a new 
lesion at the site of the previous surgical excision for the 
third time. The patient underwent a new craniotomy to 
excise the second relapse of GBM on the right frontal 
site. After surgery, the patient was referred for the first 
time to the Oncology Outpatient Clinic of the Center of 
Experimental and Clinical Oncology where we man- 
aged to convince him to undergo intravenous chemo- 
therapy with FTM as post-surgical adjuvant treatment. 
Subsequently, from June, 2005 until January, 2006, the 
patient was administered adjuvant chemotherapy accord- 
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ing to the following schedule: Days 1 - 8: FTM 100 mg/m2 
i.v. (as induction), Day 30: FTM 100 mg/m2 i.v. every 30 
days for 6 cycles. 

During the entire treatment period, the general and 
hematological toxicity were well controlled. WHO grade 
toxicity was always <3 without the need for hospitali- 
zation or for requiring reduction of the FTM dose during 
treatment. This probably was also related to the good 
physical condition of the patient, the absence of comor- 
bidities, and relatively young age. 

In March 2005, at the end of chemotherapy we carried 
out a full check-up of the patient which indicated he had 
excellent general condition and as confirmed by imaging 
studies including brain MRI that revealed no signs of re- 
lapse. 

Today, 7 years after the last GBM recurrence, the pa- 
tient is still in good health and has no clinical manifesta- 
tions related to the disease or the treatments he under- 
went. Since March 2005, brain MRI has been regularly 
performed every year and has not shown any evidence of 
GBM recurrence (Figures 3 and 4). 

3. Discussion 

Glioblastomas, the most malignant astrocytic neoplasms, 
are composed of poorly differentiated neoplastic astrocytes 
with areas of vascular hyperplasia and zones of coagula- 
tion necrosis. GBM is a relatively frequent intracranial 
neoplasm in adults (12% - 20% of all intracranial tumors) 
[11]. The treatment of GBM is still a challenge, and de- 
spite first-line therapy consisting of surgery, radiotherapy 
and TMZ as adjuvant chemotherapy, the tumor invaria- 
bly recurs, allowing median survival of only 9 - 12 months 
[9]. To date, little data are available regarding GBM pa- 
tients with more than 5 years’ survival, with percentages 
varying from 2% - 5% [12,13]. In case of relapse, second 
debulking surgery alone does not seem to improve the  
 

 

Figure 3. Brain MRI 2011. 

 

Figure 4. Brain MRI 2012. 
 
prognosis. At the same time, there are no clearly estab- 
lished chemotherapy regimens for the treatment of re- 
current GBM. 

In recent years there have been several agents and 
chemotherapy regimens used in the treatment of recur- 
rent GBM but all with very only short progression-free 
intervals and a median survival rarely exceeding 6 months. 
A few phase II studies have reported about second-line 
chemotherapy in patients previously treated with TMZ 
either in the adjuvant setting [14] or at first recurrence 
[15]. 

FTM (diethyl-1-3-(2-chloroethyl)-3nitrosureido) ethyl- 
phosphonate) is a liposoluble nitrosourea. It consists 
structurally of a nitrosourea radical attached to an amino- 
phosphonic acid group, as a carrier, to increase its ability 
to penetrate the blood-brain barrier and through cell 
membranes [16]. Data on the outcome of FTM admini- 
stration for progressing/relapsing GBM used as second- 
line treatment, report median survival of 21 - 27 months 
from the first diagnosis of the disease [8,16]. This drug, 
using the conventional schedule of 100 mg/m2 intrave- 
nously every week for 3 consecutive weeks followed by 
a 5-week rest period and maintenance treatment with one 
infusion every 3 weeks [17], has shown hematological 
toxicity as the most relevant side effect, being reported in 
more than 30% of pretreated chemo- therapy patients. A 
previous phase II study in ocular melanoma patients has 
demonstrated that FTM administered according to the 
schedule we used, had reduced hematological toxicity 
while maintaining favorable results in terms of response 
[18]. 

In this case report, we describe the management of 
highly invasive, recurrent GBM, non-responsive to adju- 
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vant TMZ-chemotherapy in a young patient where rescue 
treatment with FTM administered every 30 days after the 
induction doses was able to fully control the antiblastic 
activity without provoking unmanageable hematological 
toxicity. This result strongly suggests that FTM should 
be tested in an adequate randomized study to elucidate its 
possible role in a new adjuvant setting as first-line treat- 
ment of GBM. We would like to emphasize that to date, 
February 2012, 8 years have elapsed since the first ma- 
nifestation of the disease and our patient has now ar- 
rived to age 56 without showing any signs of illness. 
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