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ABSTRACT
Objective: To retrospectively review the morbidity and mortality rates associated with stereotactic 
brainstem lesion biopsy, the success rate and the impact on treatment. Material and methods: Eighty 
consecutive stereotactic biopsies and literature review were performed to analyze clinical, radiographic 
and histopathological data. Results: Stereotactic biopsy of brainstem lesions conducted to the diagnosis 
in 96.3%. One death (1.3% of cases) occurred and 10% morbidity was associated with the procedure. 
Pathology showed that 65% of the adult brainstem intrinsic lesions were gliomas, 11.3% were metastasis, 
8.7% were lymphomas and the remaining tumoral lesions were ganglioglioma, ependymoma and 
craniopharyngeoma. Non-tumoral lesions were the diagnosis in 11 cases. Conclusion: Empiric treatment 
of adult brainstem lesions is not prudent, because a wide spectrum of pathologies occur in this location. 
Stereotactic biopsy is a safe and effective method for determining the diagnostic of these lesions.
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RESUMO
Biópsia estereotáxica das lesões do tronco cerebral. Estudo de 80 casos consecutivos
Objetivo: Analisar retrospectivamente as taxas de morbidade e mortalidade associadas ao procedimento 
de biópsia estereotáxica das lesões do tronco encefálico, assim como sua taxa de sucesso e impacto 
no tratamento. Material e métodos: Foram analisados retrospectivamente 80 casos consecutivos de 
biópsia estereotáxica de lesões do tronco encefálico e confrontados seus dados clínicos, imagiológicos e 
histopatológicos com dados da literatura atual. Resultados: A biópsia estereotáxica das lesões do tronco 
encefálico obteve diagnóstico em 96,3% dos casos. A taxa de mortalidade foi de 1,3% e de morbidade 
de 10%. Estudo histopatológico evidenciou que 65% das lesões intrínsecas do tronco encefálico do 
adulto eram gliomas, 11,3% eram metástases, 8,7%, linfomas, e o restante das lesões tumorais eram 
gangliogliomas, ependimomas e craniofaringeomas. Foram diagnosticadas lesões não tumorais em 11 
casos. Conclusão: Tratamento empírico das lesões do tronco encefálico do adulto não é prudente em 
virtude do amplo espectro de patologias que podem acometer esta região. Concluímos que a biópsia 
estereotáxica é método seguro e efetivo para determinar o diagnóstico de tais lesões. 
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Introduction
Stereotactic brainstem biopsy was first reported 

in 1978 and it was initially widely used to obtain 
samples from brainstem lesions.4 Proponents of 
this procedure claimed that stereotactic biopsies 
were safe, presented high diagnostic yield and low 
morbidity and mortality rates.16,17,18 It has also been 

reported that brainstem tumors are better managed 
once a definitive tissue diagnosis has been establi-
shed.7 More recently, however, with the improved 
resolution of magnetic resonance imaging (MRI), 
it has been recommended that intrinsic brainstem 
lesions should not be subjected to routine biopsy and 
that the procedures should be reserved for patients 
with an atypical lesion in this region.12
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The aim of this study is to retrospectively review the 
morbidity and mortality rates, success rate and the impact 
on treatment associated with the surgical procedure.

Material and methods
Between February, 1984 and August, 2007, 80 

brainstem biopsies were performed at the Roger Sa-
lengro Hospital in Lille, France, in adult patients with 
intrinsic brainstem lesions not amenable to excision. 
Of these, 32 were women and 48 men, with a mean 
age of 41 years (ranging from 18 to 75 years). Patients 
were followed from 4 days to 229 months after biopsy 
(mean 31.2 months).

The mean duration of symptoms was 4.8 months. 
Symptoms consisted of walking disturbance in 42 pa-
tients, visual impairment in 41, dysphagia in 21, signs 
of intracranial hypertension in 16, facial paresis in 26 
and hemiparesis in eight. 

The lesions were centered in the midbrain in 16 
patients, the pons in 15 patients, the medulla in 1 
patient, the midbrain-pons in 21 patients, the pons-
medulla in 20 patients and the midbrain-pons-medulla 
in 7 patients.

Surgical technique

After induction of general anesthesia 58 patients 
underwent a stereotactic biopsy procedure with a Talai-
rach frame and 22 underwent robotic brainstem biopsy 
(NeuroMate systems). In all patients MRI was used to 
target the biopsy site within the lesion. Serial sampling 
was performed at every 10 mm through the trajectory 
by using a side-cutting Sedan needle. The center of 
the lesion was targeted and, when enhancement was 
identified, this region was also targeted. A transfrontal 
approach was used in 65 patients and a transcerebellar 
approach in 15 patients. All biopsy specimens were 
formalin-fixed and analyzed after staining with H & 
E, Masson trichrome and immunostains.

Data and statistical analysis

Data analysis was performed using Epi info 6.02 and 
Medicalc 9.3.0.9. Univariate analysis of the following 
variables was performed with regard to the morbidity 
rate and the success of the procedure: approach (trans-
frontal vs transcerebellar) and technique used (Talairach 
vs Robotic). 

Survival time was measured from the time of biopsy 
to the date of last follow-up or death of the patients with 

glioma. Survival was estimated by the Kaplan-Meier 
method and its 95% confidence intervals. Comparison 
of Kaplan-Meier curves was performed using the log-
rank statistic. Parameters were deemed to be statistically 
significant at a value of p< 0.05.

Results
A precise histological diagnosis were established 

in 77 (96.3%) patients, and diagnosis were confirmed 
by the patient clinical course. Twenty-five (32.5%) 
were determined as low-grade gliomas, including 3 
astrocytoma grade II, 10 oligoastrocytoma grade II, 8 
oligodendroglioma grade II, 3 pylocitic astrocytoma and 
1 pleomorphic xanthoastrocytoma. High-grade glioma 
was the diagnosis in 25 cases: 6 glioblastoma multifor-
me, 7 anaplastic astrocytoma, 9 oligoastrocytoma grade 
III and 3 oligodendroglioma grade III.

By the time of the last follow-up visit in August 
2007, 27 patients (56.2%) diagnosed with glioma had 
died. The mean overall survival of this population, 
measured from the date of biopsy, was 40 months for 
the low-grade glioma and 9 months for the high-grade 
glioma (p<0.05). Figure 1 shows the comparison of 
Kaplan-Meier survival curves of the two subgroups of 
adult brainstem glioma. The 1-year actuarial survival 
rates for patients classified with low-grade and high-
grade glioma were 89.9%±0.06% and 20.2%± 0.09%, 
respectively; a difference that was statistically signifi-
cant (p<0.0001) (Figure 2).

Figure 1 – Comparison of Kaplan-Meier survival curves of the 
two main subgroups of adult brainstem glioma. Continuous line 

low-grade glioma; dotted line, high-grade glioma  
(Logrank test p<0.0001).
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Other tumoral lesions were found in 19 cases in-
cluding 9 metastasis, 7 primary brain lymphomas, 1 
ganglioglioma, 1 ependymoma and 1 craniopharynge-
oma. Non-tumoral lesions were diagnosed in 11 cases: 
4 vascular lesions, 2 abscesses, 1 infarct and 4 acute 
inflammatory demyelinating diseases.

Fifty-five patients received conventional radiothe-
rapy; 46 patients with low-grade or high-grade glioma 
and 9 with metastasis. Four patients were underwent 
radiosurgery: 3 with low-grade glioma (1pylocitic 
astrocytoma, 1 astrocytoma grade II and 1 oligoden-
droglioma) and 1 ependymoma.

Chemotherapy was administered to 23 patients:in all 
patients with primary lymphoma, 13 with glioma and 
3 with metastasis. Surgical resection was realized in 4 
patients as follows: 1 craniopharyngeoma, 1 pylocitic 
astrocytoma and in 2 which the biopsy did not result 
a diagnosis. Three patients with tumoral lesions were 
not treated because they presented minor symptoms 
and nonprogressive tumors during follow-up (1 gan-
glioglioma, 1 astrocytoma grade II and 1 pylocitic 
astrocytoma).

The overall morbidity rate associated with biopsy in 
present study was 10%. Two patients developed third 
cranial nerve paresis, one presented exacerbation of a 
preoperative left facial paresis, two patients presented 
exacerbation of a preoperative hemiparesis and two 
patients developed deglutition impairment. One patient 
died of causes associated with the procedure.

Univariate analysis of the characteristics of the 
procedure (approach, technique utilized) revealed no 
statistically significance related to the success of the 
same: approach (p=0.51), technique used (p=0.81); nei-

ther factor was related to mortality and morbidity rates: 
approach (p=0.53) and technique used (p=0.22).

Discussion
The management of brainstem mass lesions remains 

controversial; particularly when the lesion cannot be 
removed.2,7,8 One objection to performing a brainstem 
stereotactic biopsy procedure is that it may not be 
reliable, since the tumor may be heterogeneous.1,14,19 
Moreover, this heterogeneity often requires multiple 
sampling, which is potentially dangerous in the brains-
tem.14 In the current series, only one procedure-related 
death was reported and procedure-related morbidity was 
confined to eight patients. Morbidity associated with 
a brainstem biopsy in the recently reported literature 
ranges from 2.5 to 11%; the results reported here are 
within this range.2,7,12.13.16

Currently, a number of authors contend that obtai-
ning histological diagnosis of brainstem tumors by a 
biopsy procedure is not required in most cases due to 
effectiveness of modern cerebral imaging modalities, 
especially MRI.2 However, for others, obtaining a 
stereotactic biopsy sample of brainstem mass lesions 
remains the best diagnostic procedure because a pre-
sumptive diagnosis based on MRI findings alone may 
lead to inaccurate diagnosis and, more importantly, 
erroneous treatment.3,16

The present study obtained a histological diagnosis 
in 96.3% of the cases. This diagnostic success rate is 
similar to the previously reported series, ranging from 
87% to 100%.9 Only 62.5% of the patients had the 
diagnosis of high-grade or low-grade glioma. 

Two patients with pylocitic astrocytoma were trea-
ted; one by surgical resection and one by chemotherapy 
and radiosurgery. In 19 cases the diagnosis was some 
other tumoral lesion, as follows: 7 primary brain lym-
phoma, 1 ganglioglioma and 1 craniopharyngeoma. In 
such cases the first-line of treatment is not the conven-
tional radiotherapy.10,11,15 Moreover, in 11 patients the 
diagnosis was of non-tumoral lesion. However, in at 
least 22 cases (28.7%) the biopsies had a direct impact 
on treatment. 

It is highly probable that conventional fractionated 
radiotherapy will not remain the only efficient treatment 
in brainstem glioma in the next few decades. Indeed, 
radiosurgery and new chemo, gene or immunotherapies, 
separately or in combination, will certainly succeed 
in improving the outcome of these patients.5,20 These 
therapies will undoubtedly require tissue sampling for 
diagnostic confirmation and tumor grading, for mole-

Figure 2 – Kaplan-Meier curves for 1-year actuarial survival 
rates. Continuous line, low-grade glioma; dotted line, high-grade 

glioma (Logrank test p<0.0001).
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cular marker studies, or for immunological purposes 
prior to adopting target therapies.13

The present study demonstrated that survival was 
better in patients with low-grade glioma than high-
grade glioma (Figures 1 and 2). Moreover, there is a 
wide spectrum of diverse histological type observed in 
these tumors. It has recently been suggested that tumor 
sampling may help in establishing the prognosis by 
using the biological and genetic characterization of the 
tumor. Several molecular markers have been identified 
in diffuse gliomas that provide diagnostic and prognos-
tic information. In addition, some of these and other 
markers may predict the response of these gliomas to 
particular therapeutic approaches.6 

Conclusion
Empirical treatment of adult brainstem lesions is 

not prudent because a wide spectrum of pathologies 
occur in this location. Stereotactic biopsy is a safe and 
effective method for determining histopathology.

As new treatment protocols continue to be developed, 
the use of a stereotactic biopsy to obtain a tissue samples 
aimed at specific tumor characterization of intrinsic 
brainstem lesions may become standard procedure.
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