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ABSTRACT

Objective: Endoscopic interventions are rapidly replacing conventional methods in neurosurgical applications. The main purpose of this study
was to examine the neurovascular structures in the pons-cerebellum cistern in detail through the endoscopic retrosigmoid suboccipital approach
and to make morphometric measurements.

Methods: In five human dry cadavers, pons-cerebellum cisterna was examined by endoscopic retrosigmoid approach. Relations with the
vascular structures surrounding the nerves, the dimensions of the craniectomy diameter, the distances of the petrosal vein and the trigeminal
and facial-vestibulocochlear nerves to the dura, the length of the nerves, the diameter of the trigeminal nerves, and the distance between the
nerves and petrosal vein were measured.

Results: The distances between the dura and the petrosal vein, trigeminal nerve and facial-vestibulocochlear nerves were 34-53 mm (mean, 43.5
mm), 46-62 mm (mean, 54.1 mm), and 37-47 mm (mean, 42 mm), respectively. The diameter of the trigeminal nerve was measured as 1.27-3.27
mm (mean, 1.8 mm). The distances between the petrosal vein and the trigeminal nerve and facial-vestibulocochlear nerves were 6-13 mm
(mean, 9.5 mm) and 6-12 mm (mean, 8.6 mm), respectively, and the distance between the trigeminal nerve and facial-vestibulocochlear nerves
was 9-15 mm (mean, 10.1 mm). Arterial compression was observed at the five trigeminal nerves and five fascial-vestibulocochlear nerves.
Conclusion: In this study, pons-cerebellum cistern and anatomical neurovascular structures in this place were able to examine with endoscope
in detail. Vascular compression was frequently observed in trigeminal nerve and facial-vestibulocochlear nerves.
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INTRODUCTION tended endoscopic transnasal transsphenoidal approach to in-
terfere to the sellar and parasellar lesions and designed surgical
hand tools suitable for this surgery (3, 4). In 2002, Shahinian et
al. (5) published the first full endoscopic vascular decompres-
sion surgery of the trigeminal nerve. These approaches have
become much more popular in the last 10 years. In the present
the first endoscopic approach to trigeminal nerve sensory root study, details of the anatomy of the cerebellopontine cistern
with retrosigmoid suboccipital craniectomy and developed sur-  and the neural and vascular structures in it and the endoscopic
gical instruments for this surgical procedure (2). In subsequent  access pathway to this area, the dimensions of these structures
years, parallel to technological advances, endoscopy has been  and their distance to each other, and the visibility of the ana-
used frequently in cranial and spinal neurosurgical surgeries.  tomical structures within the cisterns beyond the cerebellopon-
Paolo Cappabianca and Enrico de Divitiis described the ex- tine cistern are evaluated.

In 1910, L'Espinasse reported the first use of endoscopes in
neurosurgery by the cauterization of choroid plexuses using a
cystoscope in two children with hydrocephalus (1, 2). In 1917,
Eugéne-Louis Doyen defined retrogasserian neurotomy with
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METHODS

The present study was performed on five adult dry cadavers in the
Istanbul University, Istanbul School of Medicine, Department of
Anatomy. Telescopes, endoscopy sets, and microsurgical hand tools
were used in the study. The Karl-Storz Hopkins Il rigid endoscopes
with 0° angle, 2 mm diameter, and 26 mm length and 30° angle, 2.9
mm diameter, and 30 cm length were used in the study. After the
endoscope was inserted into the study cannula, dissections were
performed using endoscopic micro hand tools from the study can-
nula. Measurements were made using the endoscope shafts of the
endoscope and the millimetric scale hooks (MSH) that we designed.

The cadavers were placed on the anatomy dissection table in
the prone position, with the heads lying outside the table. The
face was positioned by rotating approximately 30° to the op-
posite side of the field to be studied. Retrosigmoid suboccipital
craniectomy was performed, and craniectomy diameters were
measured. The relationship between the asterion and the trans-
verse-sigmoid sinus junction was investigated. The endoscope
was pushed forward with minimal cerebellar retraction through
the opening close to the transverse-sigmoid sinus junction. The
closest distance between the point where the petrosal vein was
connected to the petrosal vein complex and the dura was mea-
sured using the endoscope shaft. The lateral wall of the cerebel-
lopontine cistern extending from inside to outside through the
internal acoustic meatus and the Meckel's cave, the posterior
wall of the anterior cerebellar hemisphere formed by the poste-
rior quadrangular and superior semilunar lobule, the medial wall
formed by pons and anterior pontine membrane, the lateral pon-
tomesencephalic membrane separating from the ambient cistern
below the tentorial opening and forming the superior wall, and
the lateral pontomedullary membrane forming the arachnoid wall
in the inferior and allowing the separation from the cerebellom-
edullary cistern were visualized by proceeding through the pos-
terior petrous part of the temporal bone. The distances of the
trigeminal and facial-vestibulocochlear nerves to the dura were
measured by using the endoscope shaft. In the cistern, the length
of the trigeminal nerves from the Meckel's cave to the root en-
trance region and the lengths of the facial and vestibulocochlear
nerves from the internal acoustic meatus to the root entry points
were measured by using MSH. The closest distances of the facial
and vestibulocochlear nerves from the exit points in the internal
acoustic meatus to the exit points of the trigeminal nerves in the
Meckel's cave and to the entrance points of the petrosal veins into
the dura were measured by using MSH. The closest distances of
the trigeminal nerves from the exit points in the Meckel’s cave to
the entrance points of the petrosal veins into the dura were mea-
sured by using MSH. The relationship between the trigeminal and
facial-vestibulocochlear nerves with the vessels around them was
investigated. The part of the abducens nerve within the cistern, its
entrance to the Dorello canal, and its relationship with the ante-
rior inferior cerebellar artery were examined. The anterior pontine
membrane was cut to examine the prepontine cistern, the lateral
pontomesencephalic membrane was cut to examine the ambient
cistern, and the lateral pontomedullary membrane was cut to ex-
amine the cerebellomedullary cistern. Ethics committee approval
was received for this study from the Ethics Committee of istanbul
University, istanbul School of Medicine.
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RESULTS

The mean craniectomy diameter was 19.1 (17-25) mm. The diam-
eter of the craniectomy should be at least 17 mm for the study.

When the relationship between the location and distance of the
transverse-sigmoid joint and asterion was evaluated, the aste-
rion and transverse-sigmoid joint were found to be adjacent to
each other in 70% and were in different localizations in 30% of the
cases. Therefore, the diameter of the craniectomy and the length
of the incision varied.

The arachnoid membranes covering the cerebellopontine cistern
were observed to show continuity from top to bottom. In the an-
terolateral aspect of the cerebellopontine cistern, it was observed
that the petrosal vein progressed in the arachnoid membranes,
penetrated through the arachnoid membranes, and attached to
the superior petrosal sinus. The petrosal vein was observed to be
in the superolateral aspect of the trigeminal nerve in all cadavers
(Figure 1). When the cistern was entered, the distances of the pe-
trosal vein, trigeminal nerve, and facial-vestibulocochlear nerves
to the dura and to each other and the lengths of the trigeminal
nerve and facial-vestibulocochlear nerves within the cistern were
measured. The measurements are listed in Table 1.

Most of the membranes forming the walls of the cerebellopon-
tine cistern and the anatomical structures in the adjacent cisterns
are easily visualized due to the generally atrophic nature of dry
cadaveric tissues.

The trochlear nerves in the ambient cistern were seen behind the
lateral pontomesencephalic membrane that has a transparent
tulle view (Figure 2).

The lower cranial nerves within the lateral cerebellomedullary
cistern were visualized behind the lateral pontomedullary mem-
brane.

In the interpeduncular cistern, the proximal parts of the superior
cerebellar and posterior cerebral arteries and the oculomotor
nerves in their own arachnoid sheath were visualized (Figure 3)

When the trigeminal nerves were examined in one cadaver, a
large trigeminal cistern was observed around the nerve, leaving
a space around the trigeminal nerve; in other cadavers, cisternal
formation in the form of thin arachnoid membranes and bands
that winded the trigeminal nerve tightly was seen (Figure 4).

When portio major and portio minor fibers of 10 trigeminal
nerves were examined, in 5 of 10, it was possible to differentiate
the portio major and the portio minor fibers, whereas in the other
5, no distinction could be made (Figure 5).

It was observed that a vessel was passed through the left abdu-
cens nerve in one cadaver (Figure 6), whereas the nerves were in
place in other cadavers.

When the superior cerebellar arteries in the cerebellopontine
cistern were examined, it was seen that one of the superior cer-
ebellar arteries appeared as a pair from the basilar artery, three
of them were separated into two branches in the medial of the
trigeminal nerve after leaving the basilar artery, and the others
were divided into two branches at the superior of the trigeminal
nerve. It was observed that the superior cerebellar arteries were
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Figure 1. View of the petrosal vein at the entrance to the
cerebellopontine cistern via a 0° telescope

Figure 2. Image of the * nervus trochlearis in the left ambient cistern
via a 0° endoscope

most commonly found in the superior of the trigeminal nerves.

In all of the cerebellopontine cisterns examined, it was seen that
the anterior inferior cerebellar arteries originated from their sites
singly. The labyrinthine artery was observed to be originating
from the basilar artery in one cadaver, whereas it was from the
anterior inferior cerebellar artery in other cadavers. The anterior
inferior cerebellar arteries were most commonly located in the
inferior of the facial-vestibulocochlear nerves.

In 5 of 10 trigeminal nerves examined, six vascular compressions
were observed. The nerve was compressed by the anterior infe-

Figure 3. Image of the anatomical structures in the interpeduncular
cistern (1: superior cerebellar artery; 2: posterior cerebral artery; 3:
oculomotor nerve)

rior cerebellar artery in two, by the superior cerebellar artery in
three (Figure 7), and by both the anterior inferior cerebellar artery
and superior cerebellar artery in one of the cases. Two of the tri-
geminal nerves that had vascular compression were on the right,
and three of them were on the left side.

While vascular compression was observed in five of the facial and
the vestibulocochlear nerves examined, the anterior inferior cere-
bellar artery was found to be the vessels causing the compression.

DISCUSSION

When the study on dry cadavers was evaluated with respect to
endoscopy training and surgical applications, it was seen that dry
cadavers had some advantages in addition to their disadvantag-
es with respect to education. Cerebrospinal fluid flow and inter-
vention of blood to the cerebellopontine cistern that impairs the
visual clarity of endoscopic images were not observed in dry ca-
daver brains on the contrary to the live. In addition, atrophic dry
cadaveric tissues were found to provide a larger study area than
fresh cadavers and living ones. All these factors were found to be
important advantages in the endoscopic surgery training stage.
Cerebellar tissues of formalin-fixed dry cadavers were found to
be fragile and easily damaged during cerebellar retraction and
shed into the cerebellopontine cistern. In this case, the pollu-
tion of the studied area was seen as a significant disadvantage.
O’'Donoghue and Cappabianca proposed cadaveric studies (6, 7)
before the endoscopic surgical intervention in humans, whereas
Jarrahy proposed to study on live animal (pig) model (8). In the
present study, our experience has suggested that to learn the
principles of endoscopic surgery and the anatomy of the area to
be studied in dry cadavers first and then to develop surgical skills
in animal models would be useful.

In surgical interventions directed to the cerebellopontine cistern,
the supine or lateral lying positions are generally used to prevent
the cerebellum from entering the study area (9, 10). The cadavers
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Figure 4. a, b. (a) Image of the trigeminal cistern tightly surrounding the left trigeminal nerve via a 0° telescope. (b) Image of the right, wide

trigeminal cistern via a 0° telescope

Figure 5. a, b. (a) Image of the motor and sensory roots of the trigeminal nerve that were differentiated from the right side via a 0° telescope. (b)
Image of the motor and sensory roots of the trigeminal nerve that could not be differentiated from the left side via a 30° telescope

were in the prone position in our study. Since the elasticity of dry
cadaver brains was highly decreased and the blood flow in the
tissue was not present, the cerebellum did not prolapse into the
study area and did not obstruct the endoscopic entry into the
cerebellopontine cistern and the study being made. In addition,
cadavers were easily placed on the table as no additional tools
were needed to fasten the cadavers on the table at the prone
position. Owing to these, performing the endoscopic cerebello-
pontine cistern examination in dry cadavers in the prone position
was seen to ease the study technically.

Dry cadaveric studies on the cerebellopontine cistern by the en-
doscopic retrosigmoid suboccipital approach revealed that the

diameter of the craniectomy should be at least 17 mm in dry.
It was seen that when the cerebellopontine cistern was entered
through a craniectomy <17 mm after the insertion of the endo-
scope into the study cannula, the mobility of the endoscope
was restricted, and the micro instruments could not be angled
adequately in the dissection stage. In the endoscopic retrosig-
moid approach, a 19 mm craniectomy was observed to provide
adequate space for the use of endoscope and hand tools. Similar
results have been also obtained in the studies of the authors in
the literature (11, 12).

In our study, the investigation of the cerebellopontine cistern
with the endoscopic approach was found to be more advanta-
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Figure 6. Image of the labyrinthine artery passing through the left
abducens nerve via a 0° telescope

geous than that with the microscopic approaches because of the
smaller craniectomy, minimal cerebellar retraction, minimal ten-
sion in the cranial nerves due to it, and complete visualization of
the inside of the anatomical structures in the cerebellopontine
cistern, such as Meckel's cave and internal acoustic meatus. In
the literature, the amount of soft tissue and cranial nerve damage
is reported to be less due to the small size of the craniectomy,
minimal cerebellar retraction, and minimal traction of the cranial
nerves. As a result of these, less postoperative pain and faster
recovery have been shown to occur (13-18). Thus, the duration of
hospital stay is shortened (14, 15).

The endoscopic approach has some disadvantages in addition to
its advantages when compared with the microscopic approach.
The two-dimensional image transferred from the endoscope
causes the perception of depth to deteriorate. Two hand tools
cannot be used at the same time as the endoscope is used with
one hand and a hand tool is used with the other hand. The ana-
tomical structures behind the endoscope tip cannot be visualized
because the endoscopic image is obtained from the tip of the
endoscope. In these circumstances, the movement of the endo-
scope shaft and the use of hand tools can damage the anatomi-
cal structures behind the endoscope tip. The endoscope tip can
be misted due to the temperature difference between the inside
of the cadaver and the outside. Similar disadvantages related
with endoscopic surgery have been mentioned in the studies
published in the literature, and the development of endoscopic
transport and washing systems with the advances in technology
has led to overcome most of these disadvantages considerably
4,5,8,9,11,12,14-17,19, 20).

In our study, the location of the asterion was found to be adjacent
to the transverse-sigmoid junction at a rate of 70% of the cases.
In the previous studies, the asterion was generally shown to be
adjacent to the transverse-sigmoid junction although differences
are seen among communities. The localization of the asteroid
below the transverse-sigmoid junction was more frequent than
its localization above the transverse-sigmoid junction (21-24).

In the present study, 10 of the 10 petrosal veins examined in five
different cadavers were seen to be superolateral to the trigemi-

Figure 7. Image of the vascular structure compressing the trigeminal nerve
via a 0° endoscope (1, superior cerebellar artery; 2, trigeminal nerve)

nal nerves. The classification in the study by Tanrndver and Rho-
ton on the drainage place of the superior petrosal vein complex
into the superior petrosal sinus in 15 adult cadavers classified the
ones draining into the sinus from the lateral side of the internal
acoustic meatus to be 19% (type 1), between the lateral of the
point where the trigeminal nerve entered the Meckel’s cave and
the medial of the point where the facial nerve entered the inter-
nal acoustic meatus to be 72% (type Il), and from the medial or
superior of the Meckel’s cave to be 9% (type Ill). The petrosal
veins we have seen in our study suited to the type | and type |l
superior petrosal vein complex groups that show the ones on the
lateral aspect of the trigeminal nerve according to the classifica-
tion by Tanndver and Rhoton (25). The findings of our study were
in contradiction with the findings by Tanriéver and Rhoton.

The abducens nerve was observed to course in the cerebello-
pontine cistern anterior to the anterior inferior cerebellar artery,
in the medial and inferior of the point where the trigeminal nerve
entered the Meckel’s cave, and in the lateral of the anterior pon-
tine membrane and then entered the Dorello canal. In the ana-
tomical study by Rhoton on posterior fossa cisterns, the abdu-
cens nerve has been observed to course in the lateral aspect of
the anterior pontine membrane in the cerebellopontine cistern
(26). Yasargil reported that the abducens nerve is found in the
prepontine cistern depending on his observations of subarach-
noid cisterns during the cranial surgery he performed (27). While
Rhoton’s study supports our study, Yasargil’s study shows the op-
posite.

The portion of the superior cerebellar arteries within the cerebel-
lopontine cistern was seen in the superomedial of the trigeminal
nerves in 60% of the cases. On cerebellopontine cistern examina-
tion, it was seen that the artery appeared as a pair in one of the
cases, it bifurcated between the basilar arteries and the medial of
the trigeminal nerves in three, and it bifurcated in the superior af-
ter passing the trigeminal nerve in six. It was seen in contact with
the trigeminal nerve at a rate of 20% with its branches after bifur-



cation and 20% with the main branch before bifurcation. Hardy
and Rhoton’s study showed that the superior cerebellar arteries
contact the trigeminal nerves in 52% of the cases. The branches
after bifurcation formed 36% of these, and the main branches be-
fore bifurcation formed 16%. The superior cerebellar artery was
observed to arise from the basilar artery as a single branch in 92%
and as a double branch or duplex in 8% (28).

The portion of the anterior inferior cerebellar arteries within the
cerebellopontine cistern was seen to pass in 40% of the cases
through the inferomedial of the facial-vestibulocochlear nerves
and in 10% between the nerves. The anterior inferior cerebel-
lar arteries were observed to course around the three sides of
the facial-vestibulocochlear nerves. The anterior inferior cerebel-
lar arteries were seen to arise from the basilar artery as a single
branch in all five of the cadavers. In the study by Han on 30 fresh
cadavers, the anterior inferior cerebellar arteries were seen to be
between the facial and vestibulocochlear nerves in 43.3% of the
cases and around the nerves in 15% (29). In the study by Yurtsever
et al. (20) in which they performed cadaveric dissection and cra-
nial magnetic resonance imaging (MRI) investigation in 74 adults,
they observed that the anterior inferior cerebellar arteries are
seen between the facial and vestibulocochlear nerves in 32.5% of
the cadaveric dissections and 34.5% of the cranial MRl investiga-
tions of adults (30). Kim showed that the anterior inferior cerebel-
lar arteries are seen to arise from the basilar artery in 98.1%, from
the vertebral artery in 1.9%, as a single branch in 92.3%, and as
double branches in 7.7% (31). In the study by Martin et al. (24), the
anterior inferior cerebellar arteries were seen to originate from
the basilar arteries in all cadavers and as a single branch in 72%,
as two branches in 24%, and as three branches in 2% of the cases
(32).

When the relationship between the trigeminal nerves and vas-
cular structures was examined, six vascular contacts to five (50%)
trigeminal nerves were seen, with four of these were superior cer-
ebellar artery and two were anterior inferior cerebellar artery. In
10% of the cadavers, the contacts of both the superior cerebellar
artery and the anterior inferior cerebellar artery to the nerve were
observed. Venous compression was not observed in the 10 tri-
geminal nerves examined. There was no impression in the nerves
due to the excessive propulsion or compression of the vessels. In
the study by Rhoton on fresh cadaver, vessel-nerve contact was
observed in 60% of the cases. In these cases, vascular contact
was determined to be in the superior cerebellar artery in 52%
and inferior cerebellar artery in 8% of the cases. Displacements
or grooves were not common in nerves (28). Ramesh found vas-
cular contact to the trigeminal nerve in 39% of the cases in his
study with fresh cadavers who did not have a history of pain on
their faces. The cause of contact was the superior cerebellar ar-
tery in 23%, anterior inferior cerebellar artery in 7%, and venous
vessels in 5% of the cases. Grooves or changes in the place of
the trigeminal nerve were observed in 11% of the cases (33). In
the study by Cetkovié on fresh cadaver, vascular contact to the
trigeminal nerve was observed in 56% of the cases. The cause of
contact was the petrosal vein in 24%, superior cerebellar arteries
in 20%, and anterior inferior cerebellar arteries in 12% of the cas-
es. No distortion or groove formation in the nerve was observed
(34). In the study by Janetta on 20 fresh cadavers and 20 patients
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with trigeminal neuralgia, 25% arterial contact, 10% arterial com-
pression, 22.5% venous contact, and 10% venous compression
in the trigeminal nerves in cadavers and 5% arterial contact, 80%
arterial compression, 22.5% venous contact, and 20% venous
compression in patients with trigeminal neuralgia were observed
(35). In the study by Canbolat on the nerve-vessel relationship
of the trigeminal nerve in the cerebellopontine cistern on 50
fresh cadavers, nerve-vessel contact was seen in 40 trigeminal
nerves. Bilateral nerve-vessel contact was observed in 10 cadav-
ers. Nerve—vessel contact was observed to be in the superior cer-
ebellar artery in 31 cases, in the anterior inferior cerebellar artery
in five cases, and in the petrosal vein in seven cases (36).

Ueda evaluated 286 trigeminal nerves in a population that had
no facial pain but had cranial MRI for any reason. Vascular con-
tact of the nerves was observed in 28% of the cases in the studly.
The arterial structures causing the contact were observed to be
only 79% of the superior cerebellar artery, 10% of the anterior
inferior cerebellar artery, 4% of the superior cerebellar artery and
the anterior cerebellar artery, and >8% of the superior cerebellar
arteries (37). In the study by Miller on 30 patients with trigemi-
nal neuralgia and 15 patients without facial pain, arterial com-
pression was determined to be 17% in asymptomatic patients,
57% on the same side in patients with trigeminal neuralgia, and
43% on the opposite side. Venous compression was 30% in as-
ymptomatic patients, 90% on the same side in patients with tri-
geminal neuralgia, and 60% on the opposite side. The vascular
structure responsible for arterial compression was found to be
the superior cerebellar artery. Two anterior inferior cerebellar ar-
teries in all nerves were observed to cause compression addition-
ally. In patients with trigeminal neuralgia, in 83% of the cases,
severe compression (displacement or grooving of the nerve) of
the trigeminal nerve on the same side with symptoms was seen
(38). In the study by Peker, a total of 200 trigeminal nerves were
evaluated by 3 Tesla MR in 100 cases with no facial pain. Bilateral
neurovascular compression was observed in 83% of the partici-
pants, and unilateral compression was observed in 9% of them.
Neurovascular compression was found in 87.5% of a total of 200
trigeminal nerves. The vessels causing the neurovascular com-
pression were observed to be 86% of the arteries and 14% of the
veins (39).

In our study and in the studies of the authors conducted on ca-
davers without facial pain, it was seen that approximately 50%
of the cadavers had vascular contact with the trigeminal nerve
(33-39).

Barker published a series on microvascular decompression in
1185 patients with trigeminal neuralgia in 1996. In this series,
compression was found to be 75% due to the superior cerebellar
artery, 10% due to the inferior cerebellar artery, and 68% due to
the venous vessels. When the early postoperative success rates
of 1204 microvascular decompression operations were evalu-
ated, complete recovery was reported as 82% and partial recov-
ery as 16% after operation, complete recovery as 75% and partial
recovery as 9% after 1 year, and complete recovery as 64% and
partial recovery as 4% after 10 years. A total of 132 (11%) patients
were reoperated. In these operations, venous and/or small arte-
rial structures were found as the cause of compression (40). In
the study by Sindou et al. (33) on 579 patients, no vessel-nerve
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contact was observed in 3.3% of the patients. It was determined
that vessels causing the contact were 88% of the superior cer-
ebellar arteries, 25.1% of the anterior inferior cerebellar arteries,
and 27.6% of the venous vessels. When the trigeminal nerves of
patients with trigeminal neuralgia were examined, 17.6% simple
contact, 49.2% distortion, and 33.2% grooving were observed.
Complete remission was observed in 76.1% of the patients fol-
lowed up for an average of 8 years. In the study by Pamir et al.
(34) on the long-term follow-up of patients with trigeminal neu-
ralgia in a series of 90 patients, it was reported that vascular com-
pression on the trigeminal nerve was seen to be 97%. The vessels
causing the compression were determined to be the arteries in
92% (80 patients) and the veins in 8% (7 patients). The cause of
the compression was arachnoid band and adhesions in 3% of the
patients. When examining the vessels compressing the trigemi-
nal nerve, it was seen that it was the superior cerebellar artery
and its branch in 67 patients, anterior cerebellar artery in 10 pa-
tients, and venous vessels in three patients. Three patients did
not benefit from microvascular decompression (74). In a series
of 62 patients with typical trigeminal neuralgia on the long-term
follow-up, Kabatas et al. (35) reported that the improvement of
pain in the early postoperative period is excellent in 87.1% and
good in 1.6%. The second operation was performed in seven
patients 24-96 h later due to the lack of improvement, and ex-
cellent results were obtained in all of these patients. On year 1
of follow-up, the results related to the pain of the patients were
83% excellent, 13.6% good, and 3.4% poor; on year 10 of con-
trols, they were 63.8% excellent, 26.8% good, and 4.9% poor. It
was seen that compression was caused only by arteries in 46.8%
of the cases and only by veins in 17.7%. The superior cerebellar
artery was observed to be the vessel that was the most common
cause of the compression (41).

The first case series on endoscope-assisted microvascular de-
compression in patients with trigeminal neuralgia was reported
in 2000 by Shahinian et al. (13). In a series of 21 patients, 51 vessel
compressions to the trigeminal nerves were observed. After mi-
croscopic decompression, 24% insufficient decompression was
observed in the control with an endoscope. Fourteen (27%) ves-
sel compressions in the patients could be visualized only with an
endoscope. In the series by Magnan et al. (16) related to endo-
scope-assisted microvascular decompression of 42 patients with
trigeminal neuralgia, nerve—vessel relationship was shown in all
patients. Superior cerebellar arteries in 64.3%, superior cerebellar
arteries and veins in 19%, veins in 7.1%, anterior inferior cerebel-
lar arteries in 4.8%, and superior cerebellar arteries and anterior
inferior cerebellar arteries in 2.4% of the cases were determined
as the cause of the compression in the trigeminal nerve. In the
study by Teo et al. (18), all vessel-nerve relationships were visual-
ized with the aid of an endoscope. The vessels compressing the
veins were visualized inadequately in 33% of the 112 patients or
could not be visualized at all in 8% with a microscope. The endo-
scope showed that 15% of the decompressions were said to be
sufficient with microscope to be insufficient.

In a case series on endoscopic decompression in 255 patients with
trigeminal neuralgia, Kabil et al. (4) showed the vessel-nerve rela-
tionship in all of the patients with an endoscope. The cause of the
vascular compression was observed to be 58.8% superior cerebellar

artery, 11.8% superior cerebellar artery and vein, 9.8% anterior infe-
rior cerebellar artery, 9.8% vein, 5.6% superior cerebellar artery and
anterior inferior cerebellar artery, and 3.9% anterior inferior cerebel-
lar artery and vein. On month 3 of follow-up, 95% of the patients
recovered completely, 5% had adequate improvement, and 1% did
not benefit. On year 3 of follow-up, 93% had complete remission,
5% had adequate improvement, and 2% had no improvement (14).

CONCLUSION

The endoscopic approach has been found to be beneficial in
surgical interventions for the cerebellopontine cistern. Although
there are conventional approaches aimed at this area, endoscop-
ic approaches will be more important in the future as they pro-
vide the chance of extensive imaging of this area. To perform en-
doscopic approaches more successfully, endoscopic anatomical
studies and morphometric measurements related to the region
are important to determine the reference points.
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