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Results

The lower trajectory offered better surgical freedom 
and angle of attack for LCNs and their root entry 
zones compared with the other trajectories and 
provided an unobstructed view of the CN VII root 
entry zone from below. However, the upper swinging 
movements and the view of CN V from the lower 
keyhole were limited because of the proximally 
located CN VII and VIII complex. The middle 
trajectory through the upper keyhole offered a 
relatively straight, unobstructed view of all 3 
neurovascular complexes but offered a limited view of 
the root entry zone of CN VII because of the 
overhanging flocculus. The lateral supracerebellar
corridor toward CN V through the superior trajectory 
was blocked by Dandy’s vein. After sacrificing 
Dandy’s vein, the rostral side of CN V was widely 
accessible. Splitting the petrosal fissure provided a 
better view and more freedom for the endoscope and 
instrument movements compared with cerebellar 
retraction with a spatula. 

Conclusion

As expected, the surgical exposures obtained with the 
traditional retrosigmoid craniotomy are significantly 
greater than those provided by the endoscope-
assisted keyhole approaches. There were no 
significant differences in vertical angles of attack 
comparing conventional and targeted keyhole 
retrosigmoid approaches because of the limitation of 
the cerebellum laterally. Therefore, even with a large 
craniotomy, the surgeon uses nearly the same vertical 
angle of instrument angulation as in the keyhole 
approach. The main limitations of surgical freedom 
and maneuverability occurred in the direction 
perpendicular to the nerve, which is the horizontal 
angle of attack. During the microvascular dissection 
(MVD), it is important to manipulate near and behind 
the nerve to confirm complete decompression. All the 
variant keyhole craniotomies for a minimally invasive 
approach are therefore tailored only for the selected 
neurovascular structure and designed individually to 
achieve maximum effectiveness. 

Materials and Methods

Introduction

The modern neurosurgical era demands less invasive 
procedures to reduce postoperative complications 
and to speed up recovery. Currently, pure endoscopic 
and endoscope-assisted retrosigmoid approaches are 
increasingly used, especially for the treatment of 
neurovascular compression syndromes in the 
cerebellopontine angle (CPA). Previous studies on 
keyhole endoscopic approaches lack detailed 
technical description for approach planning, 
craniotomy placement, surgical trajectories, and 
intracranial dissection. Quantitative anatomic studies 
comparing retrosigmoid approaches targeted to the 
various CNs of the CPA have not been performed. 

Figure 5: Comparison of the vertical and
horizontal angles of attack before (retracted)
and after (split) splitting of the petrosal fissure
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Research Question

Summary

The aim of this study was to describe the operative 
technique of minimally invasive keyhole retrosigmoid
craniotomies targeted for the upper, middle, and lower 
neurovascular complexes. Furthermore, we 
quantitatively assessed the surgical freedom and 
angles of attack provided by the upper and lower 
keyhole approaches and compared them with the 
conventional retrosigmoid approach. 

Five preserved cadaver heads (10 sides) were used 
to quantitatively assess 3 retrosigmoid approaches. 
We performed targeted upper and lower keyhole 
retrosigmoid craniotomies and then performed a 
conventional retrosigmoid craniotomy on the same 
side. Dissections were performed under magnification 
of an operative microscope and were assisted by 0 
and 30 rigid endoscopes. Stereotactic navigation was 
used for surgical trajectory planning and quantitative 
assessment of the surgical exposure and working 
angles provided by the approaches. Surgical freedom 
and angle of attack were the 2 major parameters 
assessed. All parameters were measured through the 
upper and lower keyhole approaches and the 
conventional retrosigmoid approach. The targeted 
anatomic points were selected on CN V, CNs VII and 
VIII, and CN IX near the entrance to the 
corresponding cranial foramina and at the root entry 
zone near the brainstem (Figure 3). We acquired the 
coordinates of each anatomic point using the 
StealthStation navigation. 

Figure 2: The dotted line shows superior trajectory to
CN V through the supracerebellar space. The solid
line shows middle trajectories to CN V, VII, and VIII,
and the lower CNs through the upper keyhole. The
dashed line shows lower trajectories to the same
nerves through the lower keyhole.

Table 1: Approach to CNs and observational findings 

Retrosigmoid keyhole approaches are safe and 
effective for MVD but require detailed 
understanding of the 3D anatomy to create 
convenient and appropriate surgical corridors 

Splitting of the petrosal fissure and endoscope 
assistance could compensate the 
maneuverability loss from the small craniotomy. 

Our clinical experience with the targeted 
endoscopically assisted keyhole retrosigmoid
approaches for MVD demonstrates that they are 
safe and effective. 

Figure 3: Surgical freedom compared along
the 3 different approaches; conventional
(large), upper keyhole (upper), and lower
keyhole (lower).

Figure 4: Angle of attack compared among the
3 approaches
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