A
ASIAN JOURNAL OF PHARMACEUTICAL AND CLINICAL RESEARCH ‘*@/ s

Knowledge to Innovation

Online - 2455-3801
Print - 0974-2441

Research Article

STEREOTACTIC BRAIN BIOPSY: A REVIEW OF 15 CASES WITH OUTCOMES

Vol 13, Issue 12, 2020

ASHOK KUMAR™, CARVALHO AS*, SURENDER?, RAPPAI TJ*

1Department of Neurosurgery, Surgical Division Command Hospital, Lucknow, Uttar Pradesh, India. 2Department of Anaesthesiology,
Muzaffarnagar Medical College, Muzaffarnagar, Uttar Pradesh, India. Email: ashoktanwar8695@gmail.com

Received: 19 August 2020, Revised and Accepted: 04 October 2020

ABSTRACT

Objectives: Despite improvements in the imaging techniques which aid pre-operative diagnosis, starting specific treatment requires confirmation by
histopathological examination (HPE). However dilemma arises in deep seated lesions, lesions in eloquent areas, and lesion in a patient with a poor
performance score for palliation/adjuvant therapy. The aim of this study is to determine the diagnostic accuracy and benefits of stereotactic biopsy
(STB) in cases of clinical dilemma plus its effect on post-operative stay, morbidity and mortality, and overall management of patients.

Methods: In this study, a prospective analysis of 15 patients who underwent STB in our hospital from September 2019 to July 2020 was made. The
histopathological data derived from the STB, its clinical benefits, and post-operative hospital stay were analyzed.

Results: In terms of histopathology, glial tumor (66.7%) was the most common lesion. The success of obtaining positive STB samples in our study
was 100%. Average post-operative stay was 3 days. The clinical benefits were immense as seen in the varied presentations and clinical dilemma with
which the patients presented and a how a safely sourced tissue for histopathological diagnosis by STB greatly altered the treatment of the patient.

Conclusion: STB is a multifaceted tool in clinical practice. It can be used in diagnostic and therapeutic situations. Furthermore, in recurrent high-
grade cases, it aids in providing HPE diagnosis for a more logical adjuvant treatment than one that follows an assumed diagnosis based on image

findings/undergo a high-risk interventional procedure to get a specimen. It is a relatively safe procedure.
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INTRODUCTION

Stereo taxis in neurosurgery was first used in the 1950s [1,2].
Histopathological diagnosis is of utmost importance in determining
treatment modalities in neuro-oncology. Stereotactic biopsy (STB)
is used as the first choice in diagnosing deep seated cerebral lesions,
multifocal lesions, and lesions located in functional eloquent areas.
However, its applications and benefits are far more than just these as
seen in our series. This is the first of its kind of study being conducted
at any army tertiary care hospital in India. The objective of this study
to emphasize about safety, avoidance of general anesthesia (GA), and
that how STB has changed the course of management of patients. In this
study, we present the data of 15 STB of 15 selected patients.

METHODS

Study site

This study was conducted in Defense Hospital, Lucknow, Uttar Pradesh.
It is an Tertiary Care Hospital, providing specialized health-care
services to all dependent defense population.

Study design

This is a hospital-based prospective study conducted on in-patients
to determine the diagnostic accuracy and benefits of STB in cases of
clinical dilemma plus its effect on post-operative stay, morbidity and
mortality, and overall management of patients.

Sample size
A total of 15 cases underwent stereotactic brain biopsy for various
brain lesions.

Study period
A prospective study was conducted for a period of 11 months from
September 2019 to July 2020.

Stereotactic brain biopsy and related procedures performed in this study
involving participants were in accordance with the ethical standards
of the Institutional Ethical Committee and with the 1964 Helsinki
Declaration and its later amendments. All individual participants
included in the study were counseled in the presence of their next of
kin and written informed consent obtained from them. Standard pre-
operative orders were followed; all received pre-operative antiepileptic
(phenytoin [PHT]) and steroids. PHT has been the most commonly
prescribed antiepileptic drug in study [3].

Fifteen patients underwent STB procedures at our institute to diagnose
cerebral lesions. All but one patient underwent the procedure under
local anesthesia (LA)/scalp block. One patient required GA as she was
unco-operative.

Technique

Stereotactic protocol contrast-enhanced T1-weighted magnetic resonance
(MR) images were obtained. Stereotactic frame was placed on the patients
under LA and non-contrast computerized tomography (CT) images were
obtained. Both images were uploaded in the Cosman, Roberts, and Wells
(CRW) stereotactic system and fusion of images was performed. The
x, y, and z coordinates were calculated. All but one was operated under
LA, and the biopsies were performed through a burr hole using the
Nashold Biopsy Needle. Two targets were taken in the lesion 2 mm apart
and two biopsies taken from each target. Thus, four core biopsies were
obtained.

RESULTS

Between September 2019 and July 2020, 15 patients underwent STB
procedures at our institute to diagnose cerebral lesions. In our study,
11 were male and 04 were female(Fig.1) with age ranging from 13 to 64
years (mean = 42.6 years).
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The STB was done for six small deep seated/peripheral small lesions of
diagnostic uncertainty (Figs. 2, 3 and 4).

Three patients were referred by the neurologist with inconclusive
neuroimaging (Fig. 2) who presented with seizures, one patients of
recurrent high lesions on the same primary site, two recurrent lesions
at a different site than the primary who were unwilling for redo/gross
total resection, and three patients with multiple lesions who were
referred by the department of oncology (Figs. 4 and 5).

Of the three recurrent lesions, one had a recurrent high-grade lesion
of the same primary and two had a lesion at a different site from the
primary which was the World Health Organization (WHO) Grade II and
WHO Grade 11, respectively.

B Male

B Female

Fig. 1: Graphical representation of the distribution of 15 patients
based on gender

Fig. 3: LT frontal non enhancing lesion
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Histopathological results of the STB procedures of 15 cases were as
follows: Ten gliomas, three metastases, and two lymphoma (Table 1 and
Fig. 6). According to the histopathological examination, 10 (66.7%) of
15 cases were diagnosed with glial tumors in this series. Five of the glial
tumors were low grade (Fig. 7).

The distribution of the lesions was lobar lesions seven, thalamus/basal
ganglia lesions five, and multifocal lesions three (Table 2).

We had 100% histopathological confirmation in all cases. The average
hospital stay was 3 days. One patient had per-operative seizure
managed with intrvenous lorazepam, his post-operative CT scan
showed pneumocephalus and a minor parenchymal hematoma. He was
managed conservatively and made a complete recovery. No significant
neurological deficits were seen in any other patient.

All underwent post-operative CT scan, to check the targeting and as
part of standard protocol at our institute for all cranial surgeries.

Fig. 6: Multiple intracrainal contrast enhancing lesion
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WHO grade of glioma (n=10)
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Fig. 7: Graphical representation of 10 glioma patients based on
the histopathological grades of tumor

Table 1: Histopathology of stereotactic biopsies (n=15)

Type of lesion Number of patients Percentage
Glial tumor 10 66.7
Metastasis Adenocarcinoma 03 20.0
Lymphoma 02 13.3
Total 15 100

Table 2: The distribution of the lesions in brain (n=15)

Site Number of patients Percentage

Thalamic lesions/basal ganglia 05 333

Multifocal lesion 03 20.0

Lobar lesions 07 46.7

Total 15 100
DISCUSSION

Gross-total excision is the surgical approach preferred for all intra
parenchymal tumors and survival is largely dependent on the
extent of tumor resection [4,5]. However, in patients with multiple
lesions, inconclusive neuroimaging, recurrent lesions, STB gives
a safe and a sure way of getting a tissue diagnosis, This will help
in prognosticating/planning a further course of action in a more
logical and a definitive way. Small deep seated/peripheral lesions
with inconclusive neuroimaging especially in young patients are
particularly benefited by this procedure. The success of obtaining
positive STB samples in the our series was 100%, whereas in the
previous studies using the CRW/Leksell system, it was reported to be
over 90% [4,6]. We did not have any significant complication except
for one patient who had an intra-operative seizure, CT showed a
minor parenchymal bleed. All patients were observed in the intensive
care unit for 24 h and were discharged after 3 days, none had any
wound issues. Complication rates are known to be 2-5% [6-12].
There were no vessel injury, mortality, or technical failure in our
study. Hemorrhagic complication or vessel injury during procedure
have been reported as 2.1% [13], 3% [14], 4.35% [15],0of which 1%
are symptomatic requiring additional treatment.[15]. In their study,
Yamada et al found the mean rate of minor bleeding at 9.9% in their
STB series [11]. Following STB, no gross neurological deficits were
found in our study; however, this is a small study and this is an initial
attempt in analyzing the role and efficacy of STB at a busy tertiary
care center.

CONCLUSION

The success of obtaining positive STB samples in the current series
was 100%. The complication rate in this series was 6.7%. The post-
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operative stay was reduced and there were no significant neurological
deficits. The accuracy of the STB sampling rate and the complication
rate was similar to those reported in the relevant literature.

STB is a highly safe method in diagnosing lesions, in which surgical
excision/open biopsy present significant risks of morbidity and
mortality. STB has a learning curve, especially in the handling of the
software and fusion of images, but it is a very handy diagnostic and
therapeutic tool in a busy tertiary care center to apply to selected
patients who otherwise would have undergone either observation or
palliative treatment or would have had a surgery and a long hospital
stay and probably a disabling neurological deficit.
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