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The increasing use of microsurgical decompression for trigeminal neuralgia has created a need for more detailed
anatomical information about the approach. To define better this anatomy, 10 cerebellar specimens obtained at autopsy
were examined, and intraoperative findings in 30 patients with trigeminal neuralgia were analyzed. Since the infraten-
torial subdural space on the tentorial cerebellar surface is exposed to explore the trigeminal nerve in the infratentorial
lateral supracerebellar approach, attention was directed to the following: the anterolateral margin of the cerebellar
hemisphere, bridging veins on the tentorial surface, superior petrosal veins, and relationships between blood vessels and
the trigeminal nerve. The lateral mesencephalic segment of the superior cerebellar artery at or near the bifurcation often
compressed the nerve laterally at more than one point. With this approach, the relationship of the superior cerebellar
artery to the nerve could be observed from the medial side of the tentorial surface. The infratentorial lateral
supracerebellar approach is discussed and compared to Dandy’s cerebellar route. (Neurosurgery 24:890-895, 1989)
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INTRODUCTION

Jannetta (10-12) popularized neurovascular decompression
surgery for trigeminal neuralgia, using the operating micro-
scope after Dandy’s surgical experience (2, 3) and Gardner’s
intraoperative observation of the arterial compression (6).
This decompression surgery is now widely performed (1, 4, 5,
13, 17-19). Although Jannetta (10, 12) described the approach
over the supracerebellar surface, other workers (1, 2, 18, 20)
described procedures involving passage through the cerebel-
lopontine cistern.

In our experience, the infratentorial lateral supracerebellar
approach to the trigeminal nerve seems more advantageous.
In the approach, surgeons may first be aware of a bridging
vein located medially on the tentorial cerebellar surface. When
a retractor is moved over the tentorial surface along the
anterolateral margin, 1 or 2 superior petrosal veins (SPVs)
composed of a few tributaries are often encountered. When
the anterior angle is reached, the medial aspect of the trigem-
inal nerve and the lateral mesencephalic segment of the
superior cerebellar artery (SCA) can be seen. This segment,
bifurcating into two branches, usually compresses the trigem-
inal nerve laterally. To obtain good orientation during the
infratentorial lateral supracerebellar approach, the microsur-
gical anatomy of the approach was studied.

MATERIALS AND METHODS

Ten formalin-fixed cerebellar specimens provided the ma-
terial for studies of the neural structures and veins. The veins
were perfused with colored latex to facilitate dissection. The
veins examined included the bridging veins on the tentorial
cerebellar surface, the SPVs, and the veins attached to the
trigeminal nerve. The arterial vascular relationships to the
nerve were analyzed on 30 operative sides in 30 patients with
trigeminal neuralgia. The arterial relationship was observed
during surgery, and the offending arteries and segments were
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identified, based on vertebral angiographic findings. The no-
menclature of the arteries and veins follows our previous
studies (8, 15).

RESULTS

Neural structures

The lateral margin of the tentorial surface termed the
anterolateral margin is the edge separating the tentorial and
the petrosal surfaces (Fig. 14) and is parallel to the superior
petrosal sinus (Figs. 2, 4 and C and 3, 4 and B). The anterior
angle is the most anterior part of the anterolateral margin
(Fig. 1, A and B) (9). The entry zone of the trigeminal nerve
is located just anteroinferiorly to the angle and here the
trigeminal nerve can be fully exposed (Figs. 1B and 4, 4 and
B). The distance from the lateral-most part of the posterolat-
eral margin to the anterior angle ranges from 42 to 55 mm
(average 49 mm).

Bridging veins on the tentorial cerebellar surface

There were two groups of bridging veins on the tentorial
surface, i.e., vermian and hemispheric bridging veins. The
latter were located on the lateral hemispheric surface (Fig. 2,
A, B, and C). They were the terminal segments of the superior
and inferior hemispheric veins draining into the tentorial
sinus (Fig. 2, B and C). The total number of hemispheric
bridging veins was 32 on 16 of the 20 sides (Table 1). The
average number of veins was 1.6 on one side, and the largest
number found was 3. The hemispheric bridging veins were
subdivided into lateral, intermediate, and medial groups,
based on location on the hemispheric surface (Fig. 2C). Of
the 32 veins, 12 (37.5%) were of the medial type, 12 (37.5%)
were of the intermediate type, and 8 (25%) were of the lateral
type (Table 1). Twenty-six of the 32 veins (81%) were located
near the postclival fissure (Fig. 2C).
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FIG. 1. A, anterolateral view of the left petrosal surface. The
anterolateral margin is shown by the dashed line. 1t is the boundary
between the petrosal and tentorial surfaces. The trigeminal nerve is
situated just below the anterior angle, i.e., the anterior-most part of
the anterolateral margin. B, posterolateral view of the left tentorial
surface. The retractor is moved along the left anterolateral margin on
the tentorial surface. The tip is located close to the anterior angle.

Superior petrosal veins

The SPV was formed by the terminal segment of a single
vein or by the common stem formed by the union of a few
veins (Fig. 3, 4 and B) (15). Most of the common tributaries
usually left the petrosal cerebellar or brain stem surface, but
a few left the anterolateral margin (Fig. 34). The latter were
usually the terminal segments of the hemispheric veins and/
or the anterolateral marginal vein. There were 34 SPVs on

FIG. 2. A. intracranial view after dural opening in a case of left-
sided trigeminal neuralgia. The roof is the tentorium and the lateral
wall is the petrous bone. The superior petrosal sinus runs along the
corner of the two. One of the petrosal veins running up on the
petrosal surface drains into the sinus. Another bridging vein thatis a
drainer of the cerebellar hemispheric veins into the tentorial sinus is
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located on the tentorial surface medial to the anterolateral margin.
B. venous drainage system on the tentorial surface of the left side
(autopsy case). The superior and inferior hemispheric veins join near
the postclival fissure to drain into the tentorial sinus. C. drawing
illustrating three groups of bridging veins and tentorial sinuses on the
tentorial surface.
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the 20 sides (Table 2). One SPV was present on 8 sides, 2
veins on 10 sides, and 3 veins on 2 sides. The SPVs were
subdivided into lateral, intermediate, and medial groups ac-
cording to their sites of entry into the superior petrosal sinus
(Fig. 3C). The intermediate group drained into the sinus
above the internal acoustic meatus. the medial group drained
into the sinus medially to the meatus, and the lateral group
drained into the sinus laterally to the meatus. Of the 34 SPVs,
22 (64.7%) were of the medial group. 3 (8.8%) were of the
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FIG. 3. A, intracranial view after dural opening in another case of
left-sided trigeminal neuralgia. Two bridging veins join above the
anterolateral margin to drain into the sinus. One runs up on the
petrosal surface and the other originates from the tentorial surface.
Another petrosal vein running up in the cerebellopontine cistern is
also seen. B, veins draining into the superior petrosal sinus. Supero-
lateral view of the left side (autopsy case). The superior petrosal veins
of medial and intermediate groups are present. The former is formed
by the anterior lateral marginal vein and the pontotrigeminal vein.
The latter is the terminal end of the vein of the cerebellopontine
fissure. C, drawing illustrating three groups of the superior petrosal
veins.

intermediate group, and 9 (26.5%) were of the lateral group
(Table 2). The medial group was usually a common trunk
formed by the union of the following veins: transverse pontine
vein, pontotrigeminal vein, and veins of the cerebellopontine
fissure and middle cerebellar peduncle. Two of the 3 inter-
mediate SPVs were formed by a single vein, the vein of the
cerebellopontine fissure. The most common veins of the
lateral group were the common stem formed by the union of
the superior and inferior hemispheric veins.
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TABLE 1
Bridging Veins on the Tentorial Cerebellar Surface

Location Number

15 (9 of 10 patients)
32 (16 of 20 sides)
12 (37.5%)

12 (37.5%)

8 (25.0%)

Vermis

Hemisphere
Medial group
Intermediate group
Lateral group
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TABLE 3
Neurovascular Relationships in 30 Patients with Trigeminal
Neuralgia

Vessel Number of Patients (%)

SCA 21(70)
AICA 3(10)
SCA and AICA 4(13)
Veins 2(7)

TABLE 2
Superior Petrosal Veins (34 on 20 Sides in 10 Patients)

Number (%)

Number
1 vein 8 of 20 sides (40)
2 veins 10 of 20 sides (50)
3 veins 2 of 20 sides (10)

Group
Medial
Intermediate
Lateral

22 of 34 (64.7)
3 of 34 (8.8)
9 of 34 (26.5)

Arterial neurovascular relationships

The trigeminal nerve was compressed by arteries in 28 of
the 30 patients (93%) who had operations. In the remaining
2 patients the veins were attached to the nerve (Table 3). The
offending arteries were the SCA, anterior inferior cerebellar
artery (AICA), and/or their branches (Fig. 4D). The nerve
was compressed by only the SCA in 21 patients (70%), by
only the AICA in 3 patients (10%), and by both the SCA and
AICA in 4 patients (13%) (Table 3). The AICA compressed
the inferolateral surface of the nerve. The SCA compressed
the nerve at several different points because the lateral mes-
encephalic segment of the SCA bifurcated into rostral and
caudal trunks making a downward loop when this segment
compressed the nerve (Fig. 4, 4, B, and D). The bifurcation
of the SCA was observed intraoperatively to be near the
trigeminal nerve in 20 patients. The average number of com-
pressing points was 1.8, and the largest number was 4. The
SCA always coursed medial to the trigeminal nerve, and it
always compressed the nerve from the medial side (Fig. 4, A,
B, and D).

Venous neurovascular relationships

Contact between veins and the trigeminal nerve was found
on 18 of the 20 sides of the 10 cerebellar specimens, even
though an indentation of the nerve was not clearly visualized.
The total number of veins was 27, the average being 1.35 on
one side. The largest number was 3 on one side. The veins
attached to the nerve were as follows: 9 transverse pontine
veins, 7 veins of the cerebellopontine fissure, 6 pontotrigem-
inal veins, 2 veins of the middle cerebellar peduncle, 1 lateral
mesencephalic vein, and 2 other undetermined veins. The
transverse pontine vein was attached to the superior or inferior
surface of the nerve. The veins of the cerebellopontine fissure
and of the middle cerebellar peduncle, which ran upwards in
the cerebellopontine cistern, were attached to the lateral sur-
face of the nerve. The pontotrigeminal vein formed by the
union of a few veins on the surface of the middle cerebellar
peduncle coursed by or crossed over the trigeminal nerve to
drain directly into the superior petrosal sinus.

DISCUSSION

Dandy (2, 3) developed a posterior fossa approach for
sectioning the trigeminal nerve, as treatment for trigeminal
neuralgia. “Dandy’s cerebellar route” is well known to neu-
rosurgeons. This approach, however, seems to have weak
points for microsurgical neurovascular decompression of the
trigeminal nerve. One is that the 7th and 8th cranial nerves
and the common stem of the petrosal draining group are
obstacles to the approach. Another is that the SCA frequently
compresses the trigeminal nerve from the anterior. With the
development of neurovascular decompression surgery for tri-
geminal neuralgia, the approach to the trigeminal nerve has
gradually been changed. A few authors, including Jannetta
(12, 16, 17), have approached the nerve over the tentorial
cerebellar surface. Petty and Southly (17), who used Jannetta’s
approach, called it the “subtentorial supracerebellar ap-
proach.” It can be also called the “infratentorial lateral supra-
cerebellar approach.”

Rhoton and colleagues (14, 15), based on the relationships
of the cerebellum to these surgical approaches, subdivided the
cerebellar surface into three parts: tentorial, petrosal, and
suboccipital surfaces. The trigeminal nerve can be accessed
when the petrosal or the tentorial surface is exposed. In the
approach in which the petrosal surface and cerebellopontine
cistern are exposed, the acoustic and facial nerves or the
common stem of the SPV may be injured. The tentorial
surface is a better choice since it has neither cranial nerves
nor large veins.

In the lateral supracerebellar approach, the important ana-
tomical landmarks are the anterolateral margin, anterior an-
gle, bridging veins on the tentorial surface, SPVs including
the anterolateral marginal vein, and the SCA and its branches
in relation to the trigeminal nerve. The approach is suitable
for reaching the trigeminal nerve when the bridging veins are
well managed. The number of the bridging veins on the lateral
tentorial surface is small. One or two common stems of the
SPV are frequently present between the acoustic meatus and
the trigeminal nerve and have an inverted Y configuration.
The medial-most tributary, usually the anterolateral marginal
vein or the hemispheric vein, may be cut, but the vein of the
cerebellopontine fissure running in the cerebellopontine cis-
tern, which is usually a main drainer, has to be preserved.

The most frequent artery compressing the nerve is the SCA
and/or its branches (5, 7, 8, 10, 12, 13). Since the SCA and
its branches sometimes compress the trigeminal nerve at two
or three points, the entire medial surface of the nerve should
be carefully observed, particularly near the entry zone (12,
16). The SCA and its branches usually course medially to the
trigeminal nerve and compress the medial surface of the nerve
laterally (8, 12). Therefore, as Jannetta (10, 12) mentioned,
the trigeminal nerve is better observed from the medial side
of the tentorial surface. The lateral supracerebellar approach
will meet this need. The inferolateral side of the trigeminal
nerve can also be observed in this approach.
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FIG. 4. A, left side in another patient with trigeminal neuralgia. ‘ s
The superior petrosal vein was cut. The superior cerebellar artery __’_;_.)3.-20

looks like one trunk, but it bifurcates into two trunks. B, left side of
the same patient shown in 4. Retraction of the superior cerebellar
artery reveals its bifurcation and the caudal trunk, which coursed
under the entry zone of the trigeminal nerve. C, superior view of the
left trigeminal nerve and the surrounding structures in an autopsy
case. The entry zone of the trigeminal nerve is situated below the
anterior angle. The lateral mesencephalic segment of the superior
cerebellar artery courses between the trochlear nerve medially and
the trigeminal nerve laterally. D, drawing illustrating the relationships
between the trigeminal nerve and the superior and/or the anterior
inferior cerebellar artery. @, the main trunk of the SCA compresses
the nerve at one point; b, the main trunk of the SCA at two points;
¢, the bifurcation of the SCA at several points; d, the caudal trunk of
the SCA at one point; ¢, the rostral and caudal trunks of the SCA at
four points; /, the AICA alone at one point from below; g, both the
SCA and AICA at several points.
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COMMENT

The authors are to be commended for a very clearly written
and well-illustrated anatomical study.

Their study points out the great variability of the venous
anatomy in this region, which has to be carefully observed
and taken into account in any surgical approach. We have
normally used an approach at the superior lateral margin of
the cerebellum, which does require dividing the petrosal vein,
but traverses the subarachnoid space above the seventh and
eighth nerves to gain access to the fifth nerve. I think this
approach rather than a more dorsal approach allows better
visualization of the trigeminal nerve and more careful inspec-
tion for offending vascular channels, particularly channels
which may be inferior to the nerve. As the authors point out,
there are often multiple sites of compression on the nerve.
Failure to identify all of these and correct them may be one
of the causes of failure of the operative procedure.

The superior petrosal vein often tethers the cerebellum
fairly tightly and in our experience it has to be divided,
whether one approaches the trigeminal nerve from a supra-
cerebellar or a high lateral cerebellar approach.

I do think it is important, however, to inspect the venous
anatomy carefully as one proceeds with either exposure. Var-
iations in the anatomy are such that one may have to alter
course rather than sacrifice an excessive number of bridging
veins. It appears that although these veins do have a significant
amount of collateralization, sacrificing too many of them may
be the cause of subsequent venous infarction. One should,
therefore, minimize the number of veins sacrificed in this
exposure, regardless of which route is taken.

Ronald I. Apfelbaum
Salt Lake City, Utah



