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Anatomical triangles are critical microsurgical landmarks that guide neurosurgeons to deep-
seated brainstem and skull-base targets. Despite their potential relevance, the 
supratrigeminal (STT) and infratrigeminal (ITT) triangles remain insufficiently characterized 
in the literature. These regions may function as surgical corridors to the anterolateral pons 
and upper cerebellopontine cistern, providing access to supra- and infratrigeminal safe 
entry zones (SEZs).

This study aims to define the anatomical and surgical significance of the STT and ITT 
through detailed descriptive and quantitative analyses, including boundary delineation, 
expansion potential, and extent of surgical exposure, to optimize their use in microsurgical 
approaches.

Eight formalin-fixed, latex-injected cadaveric heads (16 sides) were dissected via an 
extended retrosigmoid craniotomy using a transcerebellopontine angle approach, with 
bilateral exploration of the supratrigeminal (STT) and infratrigeminal (ITT) triangles. 
Neuronavigation-assisted measurements were performed to quantify triangle dimensions 
under both standard and expanded exposures. Statistical analyses were conducted using R 
software (v4.4.3). Two additional cadaveric specimens were used to illustrate relevant 
brainstem anatomy. Ultrahigh-resolution 7-Tesla MRI and 3D modeling were employed to 
visualize associated white matter tracts.

Conclusions

Introduction

Methods

STT and ITT represent consistent and surgically expandable microsurgical landmarks for 
accessing the upper cerebellopontine cistern. Quantitative assessment highlights their 
relevance in operative planning for peritrigeminal cavernous malformations. Together, 
these triangles create the largest available corridors to the anterolateral pons and provide 
direct access to adjacent safe entry zones, making them particularly valuable in the 
treatment of peritrigeminal pontine cavernous malformations and complex basilar–
peritrigeminal lesions.

Results

Figure 1: Artist’s illustration of the supratrigeminal (STT) and infratrigeminal (ITT) triangles 
and their surrounding anatomical structures as visualized through the retrosigmoid surgical 

corridor.
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Figure 2. Cadaveric dissections (A–D) demonstrating the skin incision, craniotomy margins, 
and dural opening. 3D rendering (E) illustrates the bony resection boundaries of the 

extended retrosigmoid craniotomy.

Figure 3. Cadaveric dissections demonstrating the anatomical boundaries of the STT and ITT 
(A). Panel B highlights the expanded brainstem exposure achieved through the ITT following 

trigeminal nerve retraction.
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Figure 4: Ultra-high-resolution 7-T magnetic resonance imaging (MRI) and corresponding 
fractional anisotropy (FA) color maps illustrate the fiber tracts and key anatomical 

structures related to the STT and ITT. 
(1) lateral pontine fibers, (2) corticospinal tract, (3) inferior cerebellar peduncle, (4) fiber 
tracts of the cranial nerve V inside the brainstem, (5) fiber tracts of the cranial nerve VII 

inside the brainstem, (6) facial nucleus, (7) medial leminiscus

Table 1: Measurements of STT

Table 2: Measurements of ITT

The STT is bordered by the QBL posteriorly, tentorium superiorly, and CN V inferiorly. 
Standard brainstem exposure through the STT averaged 64.6 ± 27.6 mm² and increased 
significantly with border retraction (all p < 0.001), reaching a maximal theoretical 
exposure of 168.1 ± 48.9 mm² with combined retraction.
The ITT is bordered by the QBL posteriorly, CN V superiorly, SVN inferiorly, and petrous 
bone anteriorly. Baseline exposure measured 73.9 ± 15.2 mm² and expanded significantly 
with retraction of individual borders (all p < 0.001), with a maximal potential exposure of 
149.6 ± 30.9 mm².
Functionally, the STT provides a favorable trajectory to lesions of the upper 
cerebellopontine cistern and access to Meckel’s cave and adjacent vascular structures, 
whereas the ITT offers more direct exposure to the porus trigeminus and porus 
acousticus.
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