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Classification and Management of Pontecerebellar-Petrosal Bridging Veins
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OBJECTIVES: The risks and benefits of coagulating
intradural venous elements during a retrosigmoid approach
for trigeminal neurovascular decompression has not been
accurately established. The objectives of this study were to
identify the veins that drain into the superior petrosal si-
nus, classify them in relation to the suprameatal tubercle,
and determine the implication of their coagulation.

METHODS: A retrospective study of 3-dimensional sur-
gical videos of retrosigmoid approaches for trigeminal
neurovascular decompression from the Laboratory of
Neurosurgical Innovations of Tucuman (LINT) digital
archive was carried out. The veins encountered were
classified into 3 groups: retromeatal, meatal and premeatal.
The neurosurgical postoperative complication scale pro-
posed by Landriel et al. was utilized to assess complica-
tions from venous coagulation. A grade 0 was added for
patients without complications. The STATA 14 program was
utilized for statistical analysis.

RESULTS: The pontocerebellar-petrosal veins of 28 pa-
tients who underwent trigeminal decompressive surgery
were analyzed. In 7 cases these were found in the retro-
meatal region; 100% were sacrificed. Eleven cases
revealed veins within the meatal region; 90.91% were
coagulated. Veins in the premeatal region were found in 14
cases; 57.14% were sacrificed. In the postoperative follow-
up, 27 patients were grade 0 and 1 patient developed
postoperative meningitis (grade Ib complication). No pa-
tient suffered vascular complications.

CONCLUSIONS: The venous elements identified in
trigeminal neurovascular decompressive surgery are vari-
able. We propose classifying them into retromeatal, meatal,
and premeatal groups. Retromeatal and meatal veins can
be safely sacrificed for appropriate visualization of the
neurovascular conflict. The premeatal venous elements
should be coagulated only in justified cases.

INTRODUCTION

rigeminal neurovascular decompressive surgery is a valid
therapeutic alternative for the treatment of trigeminal
neuralgia refractory to medical treatment.”>

The retrosigmoid approach is the gold standard for accessing
the area of trigeminal neurovascular involvement.*® Using this
microsurgical corridor, several pontine, mesencephalic, middle
cerebellar peduncle, or cerebellar veins draining into the superior
petrosal sinus are encountered.” " At this point, the neurosurgeon
is faced with the need to access the region where neurovascular
decompression is required, while at the same time preserving as
much as possible the veins that are in its path.

After analyzing the literature, there are no specific studies that
establish concrete risks and benefits of coagulating the venous
elements during this procedure.

The objectives of this study were to identify the veins that drain
into the superior petrosal sinus, classify them in relation to the
suprameatal tubercle, and determine the implication of their
coagulation.
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METHODS

Identification and Classification of the Venous Elements Within
the Approach
To identify the venous elements during surgery, a retrospective
study of 3-dimensional surgical videos from the Laboratory of
Neurosurgical Innovations of Tucuman (LINT) digital archive was
carried out. The corresponding surgeries (n = 28) were performed
between January 2017 and June 2020 in Tucuman, Argentina. They
were recorded and processed as explained in a previous publica-
tion by our team."

In order to classify the veins in this microsurgical corridor, they
were divided into 3 groups: retromeatal, meatal, and premeatal
(Figure 1).

Implications of Coagulation of the Venous Elements

To assess whether venous coagulation generated any type of
complication and categorize its severity, the neurosurgical post-
operative complication scale proposed by Landriel et al. was uti-
lized.” A modification to this scale was made, adding a grade
o for patients who did not suffer any type of complication
(Table 1).

Every patient was evaluated according to a strict clinical and
radiologic protocol. A detailed neurologic examination and clin-
ical follow-up was carried out during the days of hospitalization
and in outpatient controls. For neuroimaging follow-up, a head
computed tomography was performed in the immediate post-
operative period to assess the existence of venous infarction or
posterior fossa edema and a brain magnetic resonance imaging
including diffusion-weighted imaging and fluid-attenuated inver-
sion recovery sequences was performed at 3 months post-
operatively to rule out ischemic sequelae.

Statistical Analysis

To describe the proportions of veins, absolute and relative fre-
quency were used. For statistical analysis, the STATA 14 program
(StataCorp, College Station, TX) was utilized.

RESULTS

Identification and Classification of the Venous Elements Within
the Approach

The pontocerebellar-petrosal veins of 28 patients who underwent
trigeminal decompressive surgery were analyzed. After evaluating
the pattern of these veins, they were divided into 3 groups
according to their relationship with the internal auditory meatus:
retromeatal, meatal, and premeatal.

In 7 cases at least 1 vein was found in the retromeatal region (in
4 cases a single vein was found and in 3 cases 2 veins were found)
(Figure 2). Of these, 100% of the veins encountered were
sacrificed. Within the meatal region (Figure 3), we found that in
7 cases 1 vein was detected, while in 4 cases 2 veins were
observed. Of these, 90.91% (10 of 11) were coagulated. Only 1 of
the 11 veins found in this region was left intact.

Furthermore, in the premeatal region (Figure 4), 3 cases were
found with 1 vein and 11 cases with 2 veins. A total of 57.14%
(8 of 14) of the veins found in this region were coagulated. The
premeatal region was the area where more veins were found and
most preserved.

In our series, 27 of 28 patients were grade o (without compli-
cations). One patient developed postoperative meningitis
requiring medical treatment (grade Ib). It should be noted that
this is not a complication in direct relation to venous coagulation.
No patient presented radiologic signs of ischemic stroke during
follow-up.

Figure 1. In the following original drawing of a
right-sided retrosigmoid approach, the cerebellopontine
veins draining into the superior petrosal sinus have
been classified into 3 groups. (A) Retromeatal Group:
Bridging veins located lateral to the suprameatal

tubercle. (B) Meatal Group: Bridging veins draining in
the same plane as the suprameatal tubercle. (C)
Premeatal Group: Bridging veins located medial to the
tubercle.
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Table 1. Modified Scale of Landriel et al. for Neurosurgical ‘

Complications

Grade 0. No complications.

Grade . Any non—life-threatening deviation from normal postoperative
course, not requiring invasive treatment.

Grade la: Complication requiring no drug treatment.

Grade Ib: Complication requiring drug treatment.

Grade II. Complication requiring invasive treatment such as surgical,
endoscopic, or endovascular interventions.

Grade lla: Complication requiring intervention without general anesthesia.
Grade llb: Complication requiring intervention with general anesthesia.

Grade Ill. Life-threatening complications requiring management in intensive
care unit.

Grade llla: Complication involving single organ failure.

Grade Illb: Complication involving multiple organ failure.

Grade IV. Complication resulting in death.

Surgical complications: Adverse events that are directly related to surgery or
surgical technique.

Medical complications: Adverse events that are not directly related to surgery
or surgical technique.

DISCUSSION

Petrous veins are divided into superior and inferior petrosal veins
based on whether they drain into the superior or inferior petrosal
sinus.”"3"4

The superior petrosal veins are among the largest and most
frequent veins in the posterior fossa. They can be formed by the
terminal segment of a single vein or by a common trunk formed by
the union of several veins. The most common tributaries are the
transverse pontine and pontotrigeminal veins, the common trunk
of the lateral group of the superior hemispheric veins, and the
veins of the cerebellar fissure and middle cerebellar
peduncle.”*>™°

The superior petrosal veins are subdivided into lateral, inter-
mediate, and medial groups based on the relationship between
their site of entry to the superior petrosal sinus and the internal
acoustic meatus. The intermediate group drains into the sinus
above the internal acoustic meatus, the medial group drains into
the sinus medial to the meatus, and the lateral group drains lateral
to the meatus.

The medial group is the most frequent, followed by the lateral.
They generally have a common trunk formed by the union of 2 or 3
of the following veins: transverse pontine veins, pontotrigeminal
veins, and the veins of the cerebellar fissure and the middle
cerebellar peduncle. The latter can also enter the sinus directly
without joining another vein. The most common veins of the
lateral group form a common trunk arising from the union of
the superior and inferior hemispheric veins and the vein of the

cerebellopontine fissure. Intermediate superior petrosal veins can
present as a single vein, the cerebellopontine fissure vein.

It is enough to review the most relevant aspects of the surgical
technique in this surgery to understand why we decided to focus
on the study of the venous components. Two critical points
deserve to be highlighted in trigeminal nerve decompressive

surgery:

Cerebellar retraction with a spatula at its superolateral margin
(between the tentorial and petrosal sides). For this, it may be
necessary to coagulate and cut bridging veins. This maneuver
allows access to the entrance area of the V cranial nerve and
avoidance of VIII cranial nerve traction, reducing the possibility
of postoperative hearing loss.

Consideration of whether it is necessary to sacrifice tributary
branches of the petrosal vein. In some cases, this can allow
adequate access to the entrance area of the V cranial nerve.

Contemporary anatomic textbooks emphasize the veins of the
superior neurovascular complex as significant tributaries to the
superior petrosal sinus. However, a series of bridging veins
between the cerebellar surface and petrous bone are not
described in detail. In our study, the presence of these were
observed in 28 of 28 patients. Coagulation of these did not have
significant clinical implications. However, we consider that it is
important to mention their existence for practical surgical
management.

Based on the intraoperative findings evidenced in the present
work, we have classified these veins from a surgical point of view
into 3 large venous elements: retromeatal, metal, and premeatal
(Figure 1). This is a simple classification to be used in the
operating room daily, allowing systematization of coagulation or
preservation of the venous elements encountered during the
intradural time of the retrosigmoid corridor.

All of the retromeatal veins and more than 9o% of the
meatal veins in our study were coagulated; in the postoperative
follow-up, no patient suffered complications of a vascular
nature.

This classification may also be useful for neurosurgeons per-
forming neurovascular decompressions endoscopically. Although
there is less retraction when working with an endoscope, we must
be careful for preservation of the premeatal veins. In cases where
the suprameatal tubercle obstructs the vision medially, 30-degree
endoscopes are useful for observation of the trigeminal nerve,
areas of neurovascular compression and premeatal veins without
the need to drill the tubercle.

The present series was studied retrospectively, acknowledging
the imperfections of this methodology. Further series with larger
numbers of patients are required to obtain conclusions that can be
validated for application in daily practice.

CONCLUSIONS

The venous elements identified in trigeminal neurovascular
decompressive surgery are variable. One possibility is to classify
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Pons —— WG

Figure 2. In this figure we present 2 right-sided trigeminal neuralgia cases
with venous drainage at the retromeatal level. First case (A—D). (A) After
performing a right retrosigmoid approach, a small cottonoid is placed for
dynamic retraction on the petrous surface of the cerebellum. The
suprameatal tubercle and a bridging vein located laterally to this can be
observed. (B) The vein is coagulated and cut in order to access the
trigeminal nerve. (C, D) Adequate exposure of the pons and the origin of the

trigeminal nerve is achieved, which has been compressed by the superior
cerebellar artery. A segment of Teflon (asterisk) has been interposed
between the artery and nerve. Second case (E—H). In this example 2
retromeatal veins were identified, which were coagulated and sectioned for
exposure of the neurovascular compression. Ret. V, retromeatal vein; Sup.
Tub., suprameatal tubercle; VCN, fifth cranial nerve; S.C.A., superior
cerebellar artery; IVCN, fourth cranial nerve.

them into 3 groups: retromeatal, metal, and premeatal. Retro-
meatal and meatal veins can be safely sacrificed in order to achieve
appropriate visualization of the neurovascular conflict at its

entrance to the brainstem. The premeatal venous elements should
be coagulated only in justified cases because they are draining
from midbrain structures in the midline.

Tentorium

Supslub.

¥V

Figure 3. This figure displays 2 right-sided cases of meatal bridging veins
from the series presented. First case (A—D). (A) After performing a
retrosigmoid approach with dynamic retraction using a small cottonoid, a
meatal vein is observed draining at the level of the suprameatal tubercle on
the right side. (B) The meatal vein is coagulated and sectioned. (C) We
observe the fifth cranial nerve where the neurovascular compression is
generated by the superior cerebellar artery. (D) The placement of Teflon

(asterisk) is introduced in between the artery and nerve. Second case
(E—H). A small suprameatal tubercle was observed with the detection of 2
drainage veins at the meatal level. Both veins were coagulated for adequate
surgical exposure. In this case, the compression of the fifth cranial nerve
was produced by the antero-inferior cerebellar artery. Meatal. V, meatal
vein; Sup. Tub, suprameatal tubercle; VCN, fifth cranial nerve; S.C.A.,
superior cerebellar artery; A.I.C.A., the antero-inferior cerebellar artery.
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Figure 4. In this figure we present two cases of premeatal bridging veins
found in right-sided trigeminal neuralgia. First case (A—D). (A, B) After
performing a retrosigmoid approach with dynamic retraction using a small
cottonoid, two draining veins were observed at the premeatal level. The
preservation of both veins was determined due to midline localization and
the probable drainage of brainstem structures. The surgical corridor was
created between the angle formed by both premeatal veins. (C, D) In this
case, the superior cerebellar artery was found to be the source of the
trigeminal compression. A segment of Teflon (asterisk) was placed

between the artery and nerve. Second case (E—H). (E, F) In this case, 2
premeatal veins were identified, where only coagulation of the superior vein
was necessary. The inferior premeatal vein was preserved throughout the
surgical procedure. (G, H) The trigeminal nerve underwent a double
neurovascular compression by the superior cerebellar artery upwards and
the anterior-inferior cerebellar artery below. Two segments of Teflon
(asterisk) were placed between the nerve and arteries. Prem. V, premeatal
vein; Sup. Tub, suprameatal tubercle; VCN, fifth cranial nerve; S.C.A.,
superior cerebellar artery; A.I.C.A., the antero-inferior cerebellar artery.
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