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Guidelines for Brainstem Surgery with Functional Preservation
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Among the various brainstem lesions, cavernous angiomas and localized gliomas may be surgically resected.
When these lesions are resected, meticulous care is essential not only to achieve the goal of postoperative func-
tional recovery, but also to not cause any postoperative neurological deficits. Two key points for obtaining this pur-
pose are knowing the detailed anatomy of the brainstem, and fully evaluating the optimal surgical approach in order
to achieve minimal postoperative funcitonal damage. Intraoperative electrophysiological monitoring and mapping of
the brainstem are essential to obtain the best surgical results with minimal funtional damage. In the present report,
by showing different cases of brainstem cavernous angiomas, the selection of the optimal surgical approach will be

discussed in terms of functional preservation.
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Fig.1 A': Preoperative MRI, T1-weighted image for case
1. The lesion and associated hematoma are located
posterior to the cerebral peduncle extending to the
lateral side.

B : Postoperative MRI, T1-weighted image for case 1. The
lesion has disappeared indicating the total removal of the
lesion and the approaching route.

Fig.2 3-D interactive model showing the
surface (A) and the inside (B) of the
midbrain and the upper pons as seen
from the surgical direction in case 1.
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Fig.3 A: Patient’s head position and the skin
incision for case 1.

B : Intraoperative photo for case 1 showing the
lateral surface of the midbrain with the posterior
cerebral artery retracted downward by a spatula.
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Fig.4 A, B: The preoperative axial (A) and sagittal (B) MRI, T1-weighted images for case 2. The lesion

and associated hematoma are located at the midline of the midbrain.
C : The postoperative axial MRI, T1-weighted image for case 2. The lesion has disappears indicating the
total removal of the lesion and the approaching route.

Fig.5 3-D interactive model showing the
surface (A) and the inside (B) of the
posterior side of the midbrain as seen
from the surgical direction in case 2.
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Fig.6 A: Patient’s head position and the skin
incision for case 2.

B : Intraoperative photo for case 2 showing the
quadrigeminal plate of the midbrain. A silver—
ball electrode is attached to the inferior
colliculus on the left side.
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A Fig.8 3-D interactive model showing the

Fig. 7 The preoperative axial MRI, T2-weighted B surface (A) and the inside (B) of the
images (A, B), and enhanced sagittal images posterior side of the medulla oblongata as

(C, D) for case 3. The lesion and associated seen from the surgical direction in case 3.

hematoma are located in the left post-
erolateral of the medulla oblongata.

AB Fig.9 A': Patient’s head position and the skin incision in case 3.
B : The intraoperative photo for case 3 showing the fourth ventricular
floor.

Fig.10 The postoperative axial MRI, enhanced
sagittal images for case 3. The lesion has
disappeared while the venous angioma
remains intact.
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