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Out of all brain tumors, half are malignant;3 so 
early detection and diagnosis is important to 
plan management. The extent of tumor resection 

that should be undertaken in patients with glioblastoma 
multiforme (GBM) remains controversial.8,9  Biopsy is 
indicated when the pathology of the target is unknown or 
when future therapy will be influenced by the histologic 
nature of the lesion. Brain biopsy is considered to have 
significant morbidity and mortality rate with a high risk 
of sampling error resulting in misdiagnosis.6 Patient’s 
consent after counseling various modalities of treatment 

Burr Hole Biopsy in Brain 
Lesions

Narendra P Banskota, MS
Department Of Neurosurgery
National Academy of Medical Sciences
Bir Hospital

Rajiv Jha, MS, MCh
Department Of Neurosurgery
National Academy of Medical Sciences
Bir Hospital

Nilam Khadka, MCh
Department Of Neurosurgery
National Academy of Medical Sciences
Bir Hospital

Gopal R Sharma, MS 
Department Of Neurosurgery
National Academy of Medical Sciences
Bir Hospital

Prakash Bista,  MS, MCh
Department Of Neurosurgery
National Academy of Medical Sciences
Bir Hospital

Pawan Kumar, MS
Department Of Neurosurgery
National Academy of Medical Sciences
Bir Hospital 

Address for Correspondence:
Narendra Prasad Banskota, MS
Department of Neurosurgery
National Academy of Medical Sciences
Bir Hospital
Email:narendrabanskota@gmail.com

Received, 15 October, 2013
Accepted, 27 October, 2013

Out of all brain tumors, half are malignant, 
so early detection and diagnosis is important 
to plan management. For early diagnosis, 
investigation through Computed Tomograph 
(CT) and Magnetic Resonance Imagina (MRI) 
are useful but they cannot determine tumor 
histopathology. The best method for histology 
assessment is biopsy. Burr hole biopsy avoids 
major surgical procedures and can guide specific 
therapeutic approach. 

This study aims to evaluate role of burr hole 
biopsy in management of brain lesion in selected 
group of patients. 

This is an observational study of patients 
with brain lesion who underwent burr hole 
biopsy. Thirty five cases were observed in a 
period of two years from November 1st, 2010 to 
October 30th, 2012 in Bir Hospital. 

Total numbers of cases included in this study 
were 35 among them male were 57% and female 
were 43% respectively. Sixty three percentage 
of cases were between 40-70 years of age. 
Mortality was 5.7% and re-biopsy was done in 
8.5% of cases. Medically treatable diseases (i.e. 
TB, Abscess, lymphoma etc.) were 17% among 
total biopsied cases. 

Free hand burr hole biopsy is a safe, effective 
method of determining the histological diagnosis 
of a brain tumour. This procedure improves the 
quality of care for patients because it avoids 
major craniotomy and patient can choose among 
modalities of treatment.
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was also a major factor regarding the decision. Biopsy is 
useful for determining the etiology of multiple intracranial 
lesions or when cyto-reductive surgery would not benefit 
the patient.

Objectives

This study aims to evaluate role of free hand burr 
hole biopsy in the management of brain lesion in selected 
group of patients.
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Materials and Methods
This is an observational study of patients with brain 

lesion who underwent burr hole biopsy. A total of 35 cases 
were studied in a period of two years from November1st 
2010-October30th 2012 in National Academy of Medical 
Sciences, Bir Hospital. Cases suspected to have high grade 
glioma-diffusely infiltrating, lesion in eloquent areas, with 
poor medical conditions, and when there is suspicion of 
medically treatable causes like tuberculoma, abscess, 
lymphoma etc. were selected for burr hole biopsy.

Results
Thirty-five brain biopsies were performed in a period 

of two years from November 1st 2010-October 30th 2012 
among them Male and female patients were 57% and 43% 
respectively. Sixty-three percentages of cases were between 
40-70 years of age (Figure 1). Medically treatable diseases 
(i.e. TB, Abscess, lymphoma etc.) were 17%. Among the 
total biopsied cases 68.5% were glioma, tuberculoma and 
metastatic lesions 8.5% each and 5.8% were lymphoma 
(Figure 2). Out of total glioma 58.3% were GBM. Most 

	 	Figure	1:	Age	distribution	of	cases

	 Figure	2:	Histopathological	findings

Eloquency No

Eloquent 26

Non-eloquent 9

	 Table	1:	Eloquent	vs.	Non	eloquent

Neurological deficit No

Transient neurological deficit 2

Mortality 2

Rebiopsy 3

No complications 24

Table	2:	Complications
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lesions (97%) were supratentorial (Figure 3). One lesion 
suspected to be metastasis in posterior fossa turned out 
to be normal glial cells with features of infarction. Left 
side was involved in 22 cases, right in 8 cases, 4 cases 
involved both sides and 1 case was found in cerebellar 
area (Figure 4). Seventy seven percentages of lesions 
were primary brain neoplasm hence choices for further 
treatment and prognosis could be explained to the patient 
and his/her keen. Most cases selected were from eloquent 
areas (74%) (Table 1).Transient neurodeficits were 5.7% 
and hemorrhage without deficits were 11% (Table 2). In 
our study, total complication rate was 15% with mortality 
of 5.7%. Re-biopsy was done in 8.5% of cases among 
which 67% were high grade glioma. Histopathological 
reports were obtained in 88% of cases. Verification with 

craniotomies was not carried out as most of patients and 
their keen preferred other modes of treatment.

Discussion
CT-guided freehand technique was used to obtain 

tissue from intracranial lesions until rigidly fixed 
stereotactic head frames were developed in the early 
1980s.11 This procedure is indicated when the pathology 
of the target is unknown or when future therapy will 
be influenced by the histologic nature of the lesion. 
Another indication for the use of this form of surgery is 
the medically fragile patient in whom general anesthesia 
carries substantial risk. Sampling is appropriate for lesions 
that are located deep within the brain, in eloquent cortex, 

	 Figure	3:	Lobes	involved

	 Figure	4:	Sides	involved
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Series No. of pa-
tients Mortality (%) Morbidity 

(%)
Diagnostic yield 

(%)

Ostertag et al. 302 2.3 3 91

Lobato et al. 109 0 6.4 89

Bouvier et al. 70 0 13 88

Heilbrun et al. 87 1.1 0 87

Lunsford and Martinez 102 0 6 96

Mundinger 1293 0.6 4 99

Apuzzo et al. 500 0.2 1 96

Blaauw and Braakman 243 0.4 1 88

Colombo et al. 254 0.8 2 87

Niizuma et al. 121 0 7 81

Munari et al. 148 0 4 98

Lee et al. 153 2.6 1.3 92

Kelly et al. 543 0.2 0.4 98

Wen et al. 60 1.3 5 80

Benabid 3052 0.6 3 90

Bernstein and Parrent 300 1.7 1.3 95

Hall et al 134 0.7 0.7 96

Total 7471 0.7 3.5 91

Banskota et al.(current series of free hand) 35 5.7 5.7 88

	 Table	3:	Results	of	Stereotactic	Biopsy	Series.

surgically unresectable and diffusely infiltrating, cystic 
with significant mass effect, where aspiration may result in 
decompression of CNS tissue and restoration of function. 
6  Stereotactic technique is also useful for determining 
the etiology of multiple intracranial lesions or when 
cyto-reductive surgery would not benefit the patient.3 In 
Low grade oligodendroglioma, surgery is recommended 
only for resectable lesion but not at the expense of 
neurologic function.5 In high grade oligodendroglioma, 
data for improved survival is less convincing and some 
studies showed no advantage of gross total removal over 
partially resected or biopsied high grade lesions.5 Even 
role of surgery is limited in disseminated and multifocal 
low grade astrocytomas and those in eloquent areas.7 So 
indications for biopsy in suspected malignancy are tumour 
in eloquent location, small tumours with minimal deficit 
and poor medical conditions, to ascertain diagnosis e.g. 
lymphoma, abscess etc.7 Elderly patients, where benefit 
conferred by surgery is modest (median survival of 17 
wks. after Bx + XRT, Vs. 30 wks. of surgery) 10 are also 
indicated for biopsy. Significant improvement in survival 
of malignant glioma will not result from more extensive 

surgery; the goal should be to prolong quality survival.10 
In one study significant survival advantage was associated 
with resection of 98% or more with median survival of 13 
months compared with 8.8 months for resections of less 
than 98%. 9

Relative contraindications for debulking surgery 10 
extensive dominant lobe GBM, Lesion with significant 
bilateral involvement e .g. Butterfly glioma, elderly 
patients, karnovsky score < 70 and multicentric glioma.

Our results are comparable to those reported in 
Stereotactic Biopsy Series in which the morbidity rate 
was 3.5%, the mortality rate was 0.7%, and the diagnostic 
yield was 91% (Table 3).10

In one study of 300 stereotactic biopsies total 
complications were 19 (6.3%) where mortality was 1.7%, 
mild and/or transient deficit was 3.3%, major deficit was 
1.3% (10). In our study, complications of 15 %, mortality 
of 5.7%, transient neurodeficiet of 5.7%, and hemorrhage 
without deficit 11% were observed. One death was due 
to raised ICP due to cerebral edema other was due to 
pneumonia and sepsis.

In one study 4 Image-directed stereotactic brain 
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biopsies were performed in 30 cases. Histopathological 
reports of 28 out of 30 cases were consistent with post-
operative histopathological report. Stereotactic biopsy 
provides biopsy material that represents the entire lesion 
with accuracy sufficient for clinical management.4 
Ultrasound guided biopsy found to be in use, especially 
for pediatric group, as it is less time consuming.1 On 
one comparison of free hand and stereotactic procedure, 
statistical analysis showed no significant difference 
between morbidity and mortality in the two groups, but 
the rate of diagnostic failure was significant.11

Stereotactic apparatus is not available in our center 
so larger lesion>3cm were biopsied. Histopathological 
reports of 88% of sent tissues were obtained. Our result of 
free hand biopsy was comparable with Stereotactic Biopsy 
Series study. On background of poor socioeconomic status 
with co-morbidities, patients and their keen are found to 
choose conservative modalities of management.

Conclusion
Free hand burr-hole biopsy is a safe, effective method 

of determining the histological diagnosis of brain lesion 
when they are large on presentation, diffusely involved, 
deep-seated, multiple and in eloquent area without much 
neurologic deficit. This procedure may change way to 
care patients and avoids cyto-reductive surgery. Patients 
can make a choice among various modalities of treatment. 
Hence burr hole biopsy could be considered as a useful 
diagnostic tool in deciding treatment modalities in selected 
group of patients.
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