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Stereotactic Biopsy for Intracranial Lesions

Clinical-pathological compatibility in 60 patients 
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Abstract  –  Objective: Image guided stereotactic biopsy (SB) provides cerebral tissue samples for histological 
analysis from minimal lesions or those that are located in deep regions, being crucial in the elaboration 
of therapeutic strategies, as well as the prevention of unnecessary neurosurgical interventions.    Method: 
Sixty patients with central nervous lesions underwent SB from November 1999 to March 2008. They were 
followed up to 65 months. Preoperative diagnosis was based on clinical presentation and neuro-radiological 
features, pathologic diagnosis, clinical outcome. The compatibility of these findings with the pathologic 
diagnosis was analyzed.    Results: Considering diagnosis confirmation when inflammatory hypothesis were 
made, our accuracy was of 76%, with 94% of those cases having clinic-pathological correspondence after an 
average of 65.2 months of follow up. Considering diagnosis confirmation with the preoperative hypothesis of 
neoplasm, our accuracy was of 69% with 90% of these cases having clinic-pathological correspondence after 
an average of 47.3 months of follow-up. Morbidity rate was of 5% and mortality was zero. The diagnosis rate 
was 95%.    Conclusion: Stereotactic biopsy represents a safe and precise method for diagnosis. Anatomic and 
histopathological analyses have high compatibility with long-term clinical outcome.
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Biopsia estereotáctica para lesões intracranianas: compatibilidade clínico patológica em 60 casos

Resumo  –  Objetivo: A biopsia estereotáctica (BE) guiada por imagem propicia amostras de tecido cerebral para 
análises histológicas, sendo decisiva na estratégia terapêutica e prevenção de intervenções neurocirúrgicas 
desnecessárias.    Método: 60 pacientes com lesões do sistema nervoso central foram submetidos à biópsia 
estereotáctica no período de novembro de 1999 a março de 2008. Foram analisados a acurácia do método, 
a capacidade de confirmar o diagnóstico clínico pré-operatório e o comportamento evolutivo com sua 
compatibilidade com o diagnóstico patológico.    Resultados: As três lesões mais freqüentes foram: neoplasias 
neuroepiteliais, processos inflamatórios e infecções. Considerando a confirmação diagnóstica quando 
pensava-se em lesão inflamatória, nossa acurácia foi 76%, com 94% destes casos tendo compatibilidade 
clínico patológica após média de 65,2 meses de acompanhamento. Considerando a confirmação diagnóstica 
com a hipótese pré-operatória de lesão neoplásica, nossa acurácia foi 69%, com 90% destes casos tendo 
compatibilidade clínico-patológica após média de 47,3 meses de acompanhamento. O índice de morbidade 
foi 5%. A mortalidade foi nula e o índice de diagnóstico foi 95%.    Conclusão: A biopsia estereotáctica é um 
método seguro e preciso para o diagnóstico. O exame anátomo-patológico possui alta compatibilidade com 
a evolução clínica dos doentes a longo prazo.
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Pre-surgical diagnosis of intracranial lesions based on 
clinical presentation and neuroimaging can be inaccurate 
in one third of the cases1-3. Histopathological analysis of 

cerebral tissue acquired through stereotactic techniques 
is decisive and can avoid unnecessary neurosurgical in-
tervention. Image guided stereotactic biopsy (SB) pro-
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vides brain tissue samples for further anatomical and his-
topathological analysis of minimal lesions, as well as le-
sions located in deep or eloquent brain sites, having low 
complication risks given its minimal invasive characteris-
tics4. The clinical indication is precise for those cases of 
unclear diagnosis where the precise nature is not clear.

Despite high anatomical accuracy given by computed 
tomography (CT) and magnetic resonance imaging (MRI), 
pathological analysis does not always provide the cor-
rect diagnosis to the physician, leading to possible under-
estimation for the lesion heterogeneity and diffuse vas-
cularization5-14. 

The word stereotactic derives from the Greek stereo, 
three dimensions and from the Latin word tangere, to play. 
Its concept was established by Clarke15,16 and his colleague 
Horsley, who was initially skeptical about the clinical use 
of the technique. It was only after 1947 that Spiegel ini-
tiated stereotactic surgery dealing with psychosurgery17, 
followed by Leksell (Stockholm) and Talairach (Paris)18.

With the advent of computed tomography (CT) in the 
70s, there was a revolution in appreciation, evaluation and 
outcome of central nervous system diseases19,20, with per-
fect view of lesion limits and easier access to implement 
strategies. 

Image guided SB is considered an effective and safe 
medical procedure. A recent meta-analysis including 7471 
patients showed positivity for histopathological diagnosis 
of SB material in 91% of the cases, with morbidity rates of 
3.5% and mortality rates of 0.7%5, while transitory neuro-
logical deficits were reported in 9% of the patients6-14. We 
present a critic analysis of clinical outcome and lesion’s 
behavior associated with pathologic findings and corre-
spondence in the long term outcome.

METHOD
From November 1999 to March 2008, 60 patients under-

went SB with needle in Santa Casa Medical School (São Pau-
lo – Brazil).

As to establish effective clinical or surgical therapeutic strat-
egy, the procedure was indicated for those patients without pre-
cise diagnosis, with unclear lesions independently of anatomical 
aspects (deep, small, multiple or lesions located in eloquent areas).

Demographic characteristics, clinical presentations, neuro-
radiological features, preoperative diagnosis, surgical details, his-
topathological diagnosis, clinical outcome and its compatibility 
to pathological diagnosis were verified retrospectively. 

Stereotactic planning was made though fixation of TM MI-
CROMAR® 03B arch under local anesthesia effect following tar-
get location with cranial CT with venous contrast or with fusion 
between tomography and MRI. This method was used for lesions 
of imprecise location in tomography, as well as those lesions 
with higher morbidity due to their location in either posterior 
fosse, or next to basal ganglia or even in inflammatory lesions.

Local anesthesia was used in all cases given the necessity of 
neurological functional preservation and lower morbidity.

Through linear incision of approximately 2.0 cm and drill or 
trefine trepanation, tissue samples of 1 mm width × 8 mm length 
were obtained with 1.7 mm Nashold biopsy needle and sent to 
histopathological analysis. In each case there were taken 10 to 
12 fragments for target, there were chosen three distinct lesion 
points according to its heterogeneity. For those cases in which 
frozen section and smear did not established satisfactory diag-
nosis, additional samples from suspect sites were collected. 

Pathology
Tissue analysis during the surgery was performed by the use 

of frozen section and smear, using H & E and toluidine blue stain. 
The remaining tissue samples were sent to routine microscopi-
cally examination. For specific cases, it was necessary to use fur-
ther techniques to verify the etiological agent and to analyze 
the sample by immunohistochemistry.

Data analysis
Patients were divided into two groups according to clinical 

hypothesis before procedure: patients with neoplasm, or with 
inflammatory diseases. In the present study, the authors verified 
the method’s accuracy using the following parameters: ability to 
determine conclusive anatomical-pathological diagnosis; preop-
erative diagnosis’ confirmation, i.e., the finding of pathological 
diagnosis similar to that previously elaborated with clinical and 
radiological features; and the clinical-pathological compatibili-
ty, i.e., the compatibility between anatomopathological diagno-
sis and the clinical outcome during follow-up.

RESULTS
The average age of this group of patients was of 42.64 

years (±19.6 years ranging from 4 and 81 years), 31 patients 
were female (52%) and 29 were male (48%). The average 
follow up time was 55.6 months (±3.06 months).

Lesions were more frequent in frontal region (36%), 
followed by parietal lesions (20%), thalamic, and basal 
ganglia lesions (Table 1).

According to the lesion nature, the most common 
were neuroepithelial neoplasm (43%), infection (15%), de-
myelinating disorders and lymphoma (5%).

Anatomic-pathological diagnosis was obtained for 53 
patients (93%) (Table 2). In two cases, only normal brain 
tissue was observed at pathological analysis. In another 
case, there was only intraparenchymal hemorrhage, which 
underwent complete and spontaneous remission during a 
long follow up period.

Patients with preoperative clinical or radiological hy-
pothesis of inflammatory processes had diagnosis con-
firmation in 76% of the cases, with method’s positivity in 
82% of the patients (78% with etiological elucidation) and 
correspondence between anatomical-pathological diag-
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nosis and clinical outcome in 94% of these cases. Consid-
ering the preoperative hypothesis of neoplasm, confirmed 
diagnosis was observed in 69% of the cases (87% for high 
grade malignancy lesions and 63% for low grade lesions), 
with positivity of this method for 83% of the patients, and 
compatibility between anatomic-pathological diagnosis 
and clinical outcome in 90% of the cases (Table 3).

Morbidity rate in our study was of 5%. There was one 
case of intraparenchymal hemorrhage with spontaneous 
resolution (2%), one case of temporary partial motor def-
icit and one case of acute subdural hematoma surgically 
treated, without related mortality.

DISCUSSION
Computed tomography associated to stereotactic sys-

tem reveals precisely 3D graphic images of central nervous 
system lesions. Recently, the literature shows advanced 
studies regarding the concomitant use of CT, angiogra-
phy, MRI and computer software allowing the surgeon to 
create interactive images which will guide him precisely 
during biopsy, with great preservation of important ana-
tomical and neurovascular structures. This complex sys-
tem provides accurate diagnosis with low morbidity and 
mortality rates together with high positivity for both the 
frame system and the frameless needle guided biopsies21,22.

Considering the isolated anatomic-pathological crite-
ria aiming for final diagnosis, the rate of accuracy in our 
study was of 82% for inflammatory lesions, with etiolog-
ical elucidation in 78%. Regarding neoplasic lesions, the 

rate was 83%, while 83% were obtained considering all tis-
sue samples. Our results are in accordance to those veri-
fied in literature, with positivity rates varying from 64 to 
95%, with lower rates for inflammatory lesions or low ma-
lignancy grade lesions5,23-26. 

With the implementation of new imaging techniques 
in neuroradiology, many centers worldwide claim for a 
substitution of invasive diagnostic procedures for innoc-
uous procedures. Following this line, there has been an in-
crease in publications considering the reliability of neuro-
radiological methods. We analyzed the reliability of clin-
ical and radiological correlation in all cases which under-
went deep cerebral biopsy and observed higher discrep-
ancy than previously verified in literature. Possible inflam-
matory lesions were confirmed in 76% of cases and neo-
plasm lesions only in 69%, determining a general confir-
mation in 71% of patients. The latter results varied from 
87% in high grade neoplasm lesions to 63% in low grade 
ones. This variation is considered to be similar to those of 
other studies, when all patients underwent spectroscopy, 
diffusion, and perfusion evaluations. 

Table 1. Distribution of patients according to lesions’ site.

Site N %

Frontal 21 36

Parietal 12 20

Thalamic 11 17

Basal ganglia 6 10

Cerebellum 3 5

Insula 3 5

Occipital 2 3

Brain stem 1 2

Temporal 1 2

Total 60 100

Table 2. Patients distribution according to pathological diagnosis.

Histological type N %

High-grade glioma 14 23.3

Low-grade glioma 12 20

Infectious process
    Brain abscess
    Neurotoxoplasmosis
    CMV encephalitis
    Tuberculosis

9
5
1
1
2

15
8.3
1.7
1.7
3.3

Reactive astrogliosis 9 15

Inconclusive 4 6.7

Lymphomas 3 5

Demyelinating disorders
    Multiple sclerosis
    ADEM

3
2
1

5
3.3
1.7

Vasculitis 2 3.3

Normal brain tissue 2 3.3

Metastasis 1 1.7

Hemorrhage 1 1.7

Total 60 100

Table 3. Preoperative diagnostic confirmation, method’s accuracy and clinical–pathological compatibility were summarized.

Preoperative diagnostic confirmation Method accuracy Clinical-pathological compatibility

Inflammatory process 76% 82% 94%

Neoplasm 69% 83% 90%

Total 71% 83% 92%
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Initially, biopsies from inflammatory lesions presented 
unspecific results (4% in the present study), however, dur-
ing an average follow-up of 65,2 months, it was observed 
that 94% of them showed remission or remained without 
progression, a behavior suggestive of gliotic tissue. Con-
sidering neoplasm lesions, during an average follow-up of 
47.3 months, it was observed that stability of neoplastic 
behavior pattern for 90% of the cases, with a clinical out-
come compatible to the one expected for each tumor.

Primary central nervous system lesions can grow very 
slowly, remaining unnoticed for many years. Therefore, 
the authors considered that reactive astrogliosis and in-
conclusive biopsies could reflect mild increase of glial 
cells and lesion indolence, even when the immunohis-
tochemical analysis was negative. Therefore, it is crucial 
to associate methods, especially with neuroimaging tech-
niques that can analyze cellular metabolism, such as MRI 
with diffusion, perfusion and spectroscopy. 

Even with pathological results from three different le-
sion sites and the use of neuroimaging, we consider it to 
be essential to maintain a long outpatient follow up.

Diagnostic failure can be correlated to some factors. 
The choice of biopsy site must be discussed with a neuro-
radiologist, targeting the lesion should include areas with 
distinct aspects in neuroimaging; low caption of contrast 
in CT or targets at posterior fossa demand fusion with 
MRI. Inexperience of surgical staff can lead to bad posi-
tioning of stereotactic frame, technical difficulty to ob-
tain tissue samples or incorrect transportation. The use of 
smear techniques or other pathological analysis strategies 
during surgical procedure increase the success rate, reduc-
ing the rate of non-relevant samples for diagnosis25,26. 

Our patients underwent control CT scans in the post-
surgical follow up. Kulkarni et al.27 concluded that such 
procedure is only indicated if it could be a determinant 
for reducing hospitalization time. In their retrospective 
study of 102 patients with stereotactic biopsy, it was re-
ported that patients with normal neurological exam and 
CT without evidences of hemorrhage, did not present 
neurological deficits or hemorrhage at follow up. This fact 
drew our attention to the possibility of biopsy and hospi-
tal discharge at the same day.

Our morbidity (5.1%) and mortality (0%) rates are in ac-
cordance with those verified in international literature6,23. 
The most frequent complications are: hemorrhage and 
new neurological deficit. Lesions next to polar sites, 
ependymal surface, brain sulci and cisterns present high-
er risk of hemorrhagic complications.

In conclusion, stereotactic biopsy is a safe and pre-
cise method for diagnosis and management of brain le-
sions in deep sites or eloquent areas. Anatomic-patholog-
ical examination has high compatibility with long-term 
clinical outcome.
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