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Introduction

Deep intra-axial brainstem lesions had
long been considered unresectable
due to high risk of morbidity and
mortality. During the recent decades,
the combination of research enabling
better understanding of the micro-
anatomy of the brain stem,
development of modern neuro-
monitoring techniques, and further
development of micro-neurosurgical
techniques have allowed safe and
effective resection of these lesions
with low mortality and acceptable
morbidity rates. The objective of this
study is to review all articles related to
surgical resection of deep brain stem
lesions through safe entry zones.

Methods

A systematic review of the English
literature of the Medline database
between 1971 and 2016 was
performed with key words including:
Brainstem surgical approaches, safe
entry zone, and surgical. Each
manuscript’s reference list relevant to
the objective of this study was also
reviewed.

Results

This review produced a total of 929
published articles. Twenty-five articles
were relevant to the inclusion criteries
and underwent full review.  Thirteen
safe entry zones have been reported
for entrance in to different parts of the
brainstem. Three zones provided
access to the midbrain: Anterior
mesencephalic zone, lateral
mesencephalic sulcus, and the inter-
collicular region.  Six zones provided
access to the pons: Peri-trigeminal
zone, Supra-trigeminal zone, Lateral
pontine zone, Supra-collicular zone,
Infra-collicular zone, and the median
sulcus of the fourth ventricle. Four
zones provided access to Medulla
Oblongata: anterolateral sulcus,
posteromedian sulcus, olivary zone,
and the lateral medullary zone.

Conclusions

With a combination of good
understanding of the topographical
anatomy of the brain stem, intra-
operative mapping, CSF-diversion,
and modern retractor-less
neurosurgical techniques, previously
unresectable lesions  can now be
resected with reasonable morbidity.

Learning Objectives

Understanding the anatomy of the
brainstem

•

Identification of safe entry zones
for entrance into the brainstem

•

Retractorless brain surgery•
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