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Background 
Trigeminal neuralgia (TN) secondary to basilar artery (BA) compression 
is extremely rare. Macrovascular decompression is an option to address 
this condition. However, the unique anatomy surrounding the BA and 
trigeminal nerve poses significant surgical challenges. Various approach-
es and techniques have been discussed in the literature. We describe the 
pretemporal transcavernous Kawase approach, utilizing the transposition 
method with Teflon and an artificial dura sling, to achieve effective decom-
pression.
Clinical presentation
We present a case of a 65-year-old male with left side medically-intractable 
TN secondary to dissecting BA aneurysm compression. Strategy with pre-
temporal transcavernous Kawase approach was conducted. The trigeminal 
nerve was found pushed superolaterally by ipsilateral deviation of BA. The 
BA was mobilized inferomedially with care to prevent perforating artery 
transection. A Teflon prosthesis and an artificial dura sling were interposed 
in neurovascular conflicting area. The patient experienced a transient period 
of dysphagia, necessitating nasogastric tube feeding during the postoperative 
course. The left-sided TN abated immediately after the intervention, and the 
patient was free from medication upon discharge.
Conclusion
This case was effectively managed utilizing the pretemporal transcavernous 
Kawase approach, coupled with a unique transposition technique employing 
Teflon and an artificial dura sling. This approach offered significant ad-
vantages, notably enhanced visualization of the trigeminal root entry zone 
(REZ) and improved maneuverability for repositioning the crooked BA 
inferomedially, away from the trigeminal nerve. The utilization of Teflon 
and an artificial dura sling as a transposition method ensured a safe distance 
between the BA and the trigeminal nerve. Consequently, an outstanding 
surgical outcome was achieved, characterized by complete resolution of TN 
resulting from dissecting BA aneurysm compression.
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Introduction

T rigeminal neuralgia (TN), caused by demyelination of trigem-

inal sensory fibers, is a disabling illness. TN can be classified 
into three types: classic, secondary, and idiopathic (1). Classic TN 

is caused by neurovascular compression, while secondary TN is due 

to tumors, vascular malformations, or multiple sclerosis (2). Clinical 

observations and electrophysiological studies supported the concept 

that demyelination and ephaptic spread of excitation underlie most 

of these conditions (3). Decompression of the trigeminal nerve 

from an occupying blood vessel resulted in rapid remission of TN. 

Therefore, microvascular decompression (MVD) has important role 

in medically-refractory cases and is accompanied by good long-term 

outcomes (4,5). Classic TN is commonly caused by compression 

from the superior cerebellar artery (75-80%). Other less common 

etiologies include compression by the petrosal vein, anterior inferior 

cerebellar artery, or vertebral arteries (4,6). Classic TN secondary 

to indentation of crooked basilar artery (BA) was a special and rare 

entity among it. Because the neurovascular conflicting area was often 
be hindered by the petrous bone and the depth of the target anato-

my limited the maneuverability, the management of BA remained 

problematic. In this article, we described technique of pretemporal 

transcavernous approach to deal with TN secondary to dissecting BA 

aneurysm compression.

Case Report

A 65-year-old male with hypertension presented with left 

side hemifacial pain for one year. The pain was described 

as intermittent, lancinating and restricted to CN V-2 and CN 

V-3 distribution. It was triggered by deglutition, yawning 

and chewing. These characters were typical of TN. Magnetic 

resonance imaging (MRI) of the brain unveiled that the tortuous 

BA deviated to the left side and indented the trigeminal root entry 

zone (REZ) (Figure. 1). A diagnosis of typical TN secondary to BA 

compression was made. Anti-epileptic drug with carbamazepine 

was effective initially but failed afterwards. Consideration was 
given to perform MVD via pretemporal transcavernous Kawase 

approach.

Figure 1. Brain MRI was performed before the operation. A) In the axial view of the CISS series, the dilated and tortuous BA was seen displacing the 

trigeminal root entry zone laterally. B) Three-dimensional magnetic resonance angiography of the BA in the coronal view revealed a left lateral deviation. 

(MRI = magnetic resonance imaging; CISS = constructive interference in steady state; BA = basilar artery).
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The combination of pretemporal and transcavernous technique 

improved anatomic exposure and provided wider angle in the 

craniocaudal axis. The surgery included typical frontotemporal 

craniotomy in conjunction with zygomatic osteotomy. The patient 

was put in supine with a head turning angle of 45 degree to the 

opposite site. The malar eminence was placed at the highest point 

of the surgical field. The curvilinear skin incision started from 
1 centimeter anterior to tragus to ipsilateral mid-pupillary line 

just posterior to hairline. Frontotemporal craniotomy was done 

in a standard fashion. Two burr holes were placed at parietal 

and temporal region below the superior temporal line. To avoid 

post-operative retro-orbital skin depression, the first burr hole 
was created posteriorly below superior temporal line and the 

second was made at the level of temporal squamous just above 

the posterior root of the zygoma. Zygomatic arch was vertically 

transected twice and mobilized downward together with 

temporalis muscle to offer adequate exposure to the floor of the 
middle fossa and lateral wall of the cavernous sinus.

The sphenoid ridge was grinded medially until reaching superior 

orbital fissure. At this point, a sharp incision of meningo-orbital 
band is often performed to allow separation of the temporal 

dura from periorbita. Blunt dissection was continued forward 

until reaching the lateral wall of the cavernous sinus. The lateral 

wall of cavernous sinus comprises an outer layer, namely dura 

propria, and an inner, membranous layer. Dura propria of the 

temporal lobe was bluntly dissected from the lateral wall of 

the cavernous sinus. After completing the work, the cranial 

nerves that traveled in the membranous layer of cavernous 

sinus were recognizable, composed of oculomotor nerve, 

trochlear nerve, trigeminal nerve. Other key structure such as 

foramen rotundum, ovale, spinosum and greater superficial 

petrosal nerve (GSPN) was also well appraised. Bleeding from 

the cavernous sinus could be controlled with careful packing 

or injection of fibrin glue to Mullan triangle boundary by 

CN V-1 and CN V-2. Transection of middle meningeal artery 

was always necessary to aid in exposing Kawase triangle, 

defined as area boundary by petrous ridge, mandibular branch 

of trigeminal nerve and GSPN. (Figure. 2A). Removing the 

bone in this triangle permitted the petroclival region to be 

exposed (Figure. 2B). As this section of petrous bone dose not 

contained neurovascular structure, it could be safely drilled. 

Caution was exercised that beyond the triangle, petrous part of 

carotid artery crossed its anterior margin and the otic capsule 

located posteriorly. After the opening of the petroclival dura, 

the BA was readily recognizable (Figure. 2C). Meckel cave 

was also open to access interpeduncular cistern. Indentation of 

trigeminal nerve and BA was well recognized.

Figure 2. Photograph taken intraoperatively. (A) After untethering the middle cranial fossa structure, the temporal dura was peeled away from the lateral 

wall of the cavernous sinus, exposing the trigeminal division. The dotted line indicates the lower margin of the inferior cavernous sinus. Meckel's cave 

is located on the lateral aspect of the posterior cavernous sinus wall. The Kawase triangle, indicated by the continuous line, is also exposed. It is located 

between the GSPN, the petrous ridge, and the trigeminal nerve. (B) The Kawase triangle was milled, and the posterior fossa dura came into view (black 

star). Meckel's cave, situated at the posterior wall of the cavernous sinus, was incised in a linear fashion, exposing the posterior trigeminal root (black 

arrow), which appeared as multiple bundles of branches. (C) Both the posterior fossa dura and Meckel's cave were opened. In the image, the trigeminal 

root entry zone was seen to be compressed by the BA under direct visualization. (CN V = trigeminal nerve; GSPN = greater superficial petrosal nerve; BA 
= basilar artery; VA = vertebral artery).
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After the surgery, the patient had immediate improvement of TN with non-bothersome left hemifacial numbness. The anti-epileptic 

medication for TN was abated. A transient period of dysphasia, mandating nasogastric tube feeding was noted. Post-operative MRI 

demonstrated mild edema in left side hippocampus likely attributed to temporal lobe retraction during the surgery (Figure 4). The 

patient was discharged home with a smile from ear to ear. One year following the surgery, the patient identified mild hypoesthesia along 
the distribution of his left maxillary and mandibular branch of trigeminal nerve. It was hypothesized that the phenomenon probably 

due to chronic demyelination change of nerve owing to vessel compression because the diseased area was well compatible with the 

pre-existing TN region.

In the present case, the BA was found crowding the ipsilateral trigeminal nerve in close proximity to its REZ and displaced it upward 

and laterally.  The arachnoid band was dissected meticulously to aid in separating of trigeminal nerve and BA. On inspection, the 

neurovascular conflicting area was ensured release. Caution was exercised to spare the perforating branches of the BA. After adequate 
decompression, a Teflon prosthesis was interposed between the trigeminal nerve and BA. An aneurysmal clip was used to fix the 
prosthesis in situ and repositioned it away from trigeminal nerve. This procedure prevented the artery from repositioning and ensured 

a safe distance between the BA and the trigeminal nerve (Figure. 3).

Figure 3. The intraoperative microscopic imaging illustrates the utilization of Teflon and an artificial dura sling as a transposition method to maintain a 
safe distance between the dissecting basilar aneurysm and the trigeminal nerve. (A) Relative anatomy of the trigeminal nerve, vertebral artery, and basilar 

artery. (B) The Teflon prosthesis (black star) was interposed between trigeminal nerve and BA. (C) The BAy wrapped with artificial dura, secured by an 

aneurysm clip. (CNV = trigeminal nerve; BA = basilar artery; VA = vertebral artery).

Figure 4. Brain MRI was obtained immediately after the surgery. A) In the axial view of T2-weighted imaging, the left side hippocampus had mild edema 

which was probably ascribed to temporal lobe retraction intraoperatively. B) In the series of CISS, It was noticed that low-signal Teflon prothesis wrapped 
around BA in the left cerebellopontine angle (arrowhead). (MRI = magnetic resonance imaging; CISS = constructive interference in steady state, BA = 

basilar artery).
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Comments

The prevalence of TN is around 4-5 per 100,000. Most of the 

vascular based neuralgia is caused by the superior cerebellar 

artery (75%), the anterior inferior cerebellar artery (10%) or a 

vein (7%) (4,6). Dissecting a BA aneurysm is an uncommon 

cause and the rate of BA related TN varied from 0-7.7% in the 

literature (7–9). MVD was the choice of therapy for classic TN 

after failing of initial medical treatment. In the series of Barker et 

al (4), he reported more than 70% patients remained recurrence-

free ten years after MVD, concluding MVD is a safe and effective 
treatment for TN with a high rate of long-term success.

However, in the entity of BA related classic TN, some series 

demonstrated poorer outcomes with the recurrence rate of 15-

35% (4,10–12). The unsatisfactory outcome may be attributed 

to the depth of the target anatomy, compounded by the presence 

of critical neurovascular structures and the narrow surgical field, 
which together represent a significant challenge. In the past, these 
interpeduncular and prepontine lesions were described as “no 

man’s land” due to the limited exposure caused by encroachment 

by the petrous part of temporal bone (13). Drake pioneered the 

development of skull base surgery and described a subtemporal 

route for the management of basilar apex aneurysm (14). In 1985, 

Kawase (13) introduced a novel surgical technique, subtemporal 

transpetrosal route, to approach BA aneurysm. Since then, several 

modifications have been developed, including the middle fossa 
transpetrosal-transtentorial approach, anterior transpetrosal approach, 

extradural temporopolar approach, modified Dolenc-Kawase approach, 
and temporopolar epidural transcavernous transpetrous approach. These 

techniques, along with their associated pitfalls, have gained widespread 

recognition (15–19). C.H. Liao and Sanford P.C. Hsu (20) have reported 

on level 4 cavernous sinus surgery, which involves opening the posterior 

wall of the cavernous sinus to access the posterior fossa. Therefore, we 

present a pretemporal transcavernous Kawase approach in this case to 

achieve MVD of the BA from the trigeminal nerve.

The Kawase approach is notably effective for TN resulting from BA 
compression. Yoon et al also described a case report that was managed 

successfully with pretemporal approach and the decompressive sling 

was also used to pull the BA away from the indented trigeminal nerve 

(21). This method provides broader exposure and a favorable sling 

trajectory. Similarly, Anton Früh et al. (22) demonstrated that the Kawase 

approach alone can achieve effective macrovascular decompression and 
adequate sling transposition. Compared to the pure Kawase approach, 

the pterional craniotomy and anterior petrosectomy offer an optimized 
decompressive effect by directing the sling inferomedially, thereby 
preventing further nerve compression (Table 1).

Table 1. Comparison of four approaches for classic trigeminal neuralgia related to dolichoectatic basilar artery

Author & 

Years

Approach Overview Neurovascular 

compression

Advantages Pitfalls

Traditional 

Suboccipital 

Retrosigmoid

Posterior fossa 

craniotomy, access 

to cerebellopontine 

angle

SCA, AICA, petrosal 

vein ->Telfon

Broad application, 

wide surgical field, 
less technically 

demanding

Higher risk of cerebellar 

retraction injury, less direct 

access to clival regions

Difficult to deal with 
dolichoectatic basilar artery

Anton Früh, 

2022

Pure Kawase 

Approach

Pretemporal 

transcavernous route, 

direct access to clival 

dura

Dolichoectatic BA 

-> Telfon + sling 

transposition

Direct access to 

neurovascular 

structures, minimizes 

brain tissue 

manipulation

Effective and experienced 
neurosurgeons, less direct 

access to bilateral VAs, 

potential injury to cranial 

nerves/vascular structures

Seungwon 

Yoon, 2019

Pterional 

Craniotomy 

and Anterior 

Petrosectomy 

Kawase 

Approach

Combines pterional 

craniotomy 

with anterior 

petrosectomy for 

wider exposure

Dolichoectatic BA 

-> Telfon + sling 

transposition

Provides wide 

exposure, avoids 

brain tissue 

manipulation

Effective and experienced 
neurosurgeons, potential for 

extended recovery time

Sanford, P.C, 

Hsu, 2024

Pretemporal 

Transcavernous 

Kawase 

Approach

Pretemporal 

approach through 

the cavernous 

sinus, access to the 

posterior fossa

Dolichoectatic BA 

-> Telfon + sling 

transposition

Provides wide 

exposure, avoids 

brain tissue 

manipulation, 

bilateral Vas 

visualization

Effective and experienced 
cavernous sinus surgery 

neurosurgeons, potential 

complications involving cranial 

nerves and vascular structures

SCA = Superior cerebellar artery, AICA = Anterior inferior cerebellar artery, VAs = Vertebral arteries, DBA = Dolichoectatic basilar artery, BA = Basilar 

artery.
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A teflon prosthesis was interposed between the artery and the 
trigeminal root as we believe that the pulsatile compressiona have 

important role in the development of TN (8,23). Transposition 

involves repositioning the BA using various materials. These 

materials include Teflon pads, aneurysm clips, biomedical glues, 
sutures, vascular tapes, titanium plates, Teflon slings, and Gore-
Tex slings (24,25).

In our patient, we gained access to Kawase triangle via 

pretemporal transcavernous route. Mobilization of internal carotid 

artery and opening the roof of cavernous sinus were advantageous 

to increase the area of exposure (26). In the pre-operative imaging 

study, as the BA pushed the trigeminal nerve superolaterally, it 

was felt that pretemporal corridor provided a direct visualization 

of the conflicting area and offered a better angle to reposition 
BA away from trigeminal REZ. The major benefits of extradural 
dissection are allowing more extensive degree of temporal lobe 

retraction and maximize the preservation of middle fossa venous 

outflow. Gabriel Zada et al. (17) reviewed 66 patients who 
underwent extradural dissection, reporting minimal temporal 

lobe complications. The extradural temporopolar approach 

offers low complication risks and is effective in providing wider 
exposure to the sphenocavernous and petroclival regions. Hence, 

the extradural temporopolar approach is not only suitable for 

large tumors in the sphenocavernous and petroclival regions and 

complex upper BA or superior cerebellar artery aneurysms, but 

also for dissecting a basilar compression of the trigeminal nerve. 

The interpeduncular cistern was access upon the Kawase triangle 

opening. The crooked BA and its bifurcation were found deviated 

and indenting the trigeminal nerve in a fashion consistent with 

the preop imaging study. The BA was retracted inferomedially 

away from trigeminal nerve at the end of surgery. The utilization 

of Teflon and an artificial dura sling as a transposition method 
ensured a safe distance between the BA and the trigeminal nerve. 

The arachnoid plan between the BA and the brainstem is a safe 

sign when performing dissection. Perforating branches from the 

BA should be preserved, as inadvertently lost of these branches 

could lead to brain stem infarction.

Other article had reported the complications of pretemporal 

transcavernous approach, such as facial palsy, hearing 

disturbance, ischemic stroke and temporal lobe injury (27–29). 

In one series involving 274 cases, the most frequent morbidity 

was CSF leak, accounting for 13.5% (16). Although some 

had questioned it usefulness, the combination of pretemporal 

approach and transcavernous technique optimized the exposure 

of interpeduncular and prepontine cisterns, which was not easy to 

be obtained via retrosigmoid approach. Anecdotal also suggested 

that this approach was advantageous for exploring petroclival 

meningioma, basilar apex aneurysm and clivus chordoma (15–

17,30). The success of this technically-demanding approach 

depended on well-understanding of mutual relationships of skull 

base structure.

Summary

We reported a rare case of vascular based TN caused by dissecting 

BA aneurysm and managed successfully with pretemporal 

transcavernous Kawase approach. Satisfactory outcomes 

were appraised by the patient. We believed the pretemporal 

transcavernous Kawase approach is advantageous as it offered a 
wide visualization of upper clivus, and enhanced maneuverability 

in dealing with trigeminal REZ.
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