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Localization of key holes in adult retrosigmoid sinus approach based on skull surface
anatomic markers
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[Abstract] Objective To explore the application value of skull surface markers which are easy to
be exposed in the operation of retrosigmoid sinus approach to establish coordinate system in the location of
key holes. Methods The thin slice CT of 80 patients with trigeminal neuralgia or hemifacial spasm from
the image database of Linyi Central Hospital of Shandong Province from January 2019 to January 2020 were
selected for three - dimensional (3D) imaging. The coordinate system was constructed by the vertex of
digastric sulei (point A), the intersection of temporal scale and parietal lacustrine suture (point B) and star
point (point C). A total of 60 patients who were hospitalized in our hospital from May 2020 to May 2022
and required retrosigmoid sinus approach for microvascular decompression (MVD) were selected and
randomly divided into reconstruction group, non-reconstruction group and control group, with 20 cases in

each group. In reconstruction group, after the construction of the coordinate system during the surgery, the
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center of key hole in 3D skull model constructed before surgery was used to locate the location. In non-
reconstructed group, after the intraoperative construction of coordinate system, the key hole positioning law
of the imaging model was used as the center of the key hole. In control group, no coordinate system was
established during the operation, and the center of the key hole was taken as the star point. After the
center of the key hole was determined, MVD was performed routinely in all groups. The 3D skull model
was constructed after surgery, and bone window area, bone defect area, the actual center of key hole (R,)
and the center of ideal key hole (R, D value) were measured. Results The results of the imaging model
showed the average coordinates of point R were [(4.60 = 3.89) mm, (4.88 +4.14) mm], and the approximate
coordinates were (5 mm, 5 mm) after the establishment of the coordinate system with the vertex of digastric
sulcus (point A), the intersection of temporal scale and parietal lacustrine suture (point B) and star point
(point C). The coincidence rate between the intersection of temporal scale and parietal lacustrine suture
and the transverse sinus groove was 95.63% (153/160), and the coincidence rate between the intersection of
temporal scale and parietal lacustrine suture and the vertex of digastric sulcus and the superior curve of
sigmoid sinus groove was 93.13% (149/160). The coincidence rate between the intersection of temporal
scale and parietal lacustrine suture and the vertex line of digastric sulcus and the superior and vertical
segment of sigmoid sulcus was 71.25% (114/160). The results showed the bone window area, bone defect
area and D value were significantly different among 3 groups (P =0.000, for all), and the bone window area,
bone defect area and D value in reconstruction group and non-reconstruction group were all smaller than
those in control group (P < 0.01, for all). Bone window area (P = 0.009) and D value (P = 0.000) in
reconstructed group were also smaller than those in non-reconstructed group. Conclusions In the absence
of preoperative CT 3D reconstruction of the skull, a coordinate system was established with the vertex of the
digastric sulcus (point A), the intersection of temporal scale and parietal lacustrine suture (point B) and star
point (point C), and a bone window was formed with the coordinate point (5 mm, 5 mm) as the center of the
key hole to better locate the location of the key hole.
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Table 1. Comparison of clinical data among different
treatment groups
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Figure 1 Parameters measurement of skull 3D reconstruction model Marking the apex of the inner edge of TSS] as point T, using the
circular shear tool to form virtual key hole on the inner edge of TSSJ, and marking the center of the circle point R (Panel la). Marking
point A, point B and point C after rotating the model of 180°. Connecting point A and point B, making a vertical line of AB through
point C, extending the 2 lines to build the coordinate system, the coordinate of point T was (1.30 mm, 3.40 mm), the coordinate of point
R was (5 mm, 5 mm), the distance between point T and asterion was 22.50 mm, the distance between point R and asterion was 19.60 mm

(Panel 1b). Marking line segment AB and BC (Panel lc). The AB was observed to coincide with the superior curved and vertical
segments of sigmoid sulcus, and the BC coincided with the transverse sinus sulcus after the model was rotated 180° (Panel 1d).
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Figure 2 A 48 -year - old female was diagnosed with right hemifacial spasm, right retrosigmoid sinus approach microvascular
decompression of facial nerve was performed. Preoperative construction of imaging model and surgical findings A 3D skull model was
established to identify 3 points of point A, point B and point C (Panel 2a). Rotating the model with 180°, a simulated key hole with a
diameter of 1 cm was established at the TSSJ on the inner side of the skull (arrow indicates, Panel 2b). Rotating the model with 180° to
the outside of the skull, establishing the rectangular coordinate system. The virtual key hole center point R was marked, its coordinate

value was measured as (5 mm, 5 mm; Panel 2¢). Three points A, B and C were exposed during the surgery to establish the coordinate
system (Panel 2d). The coordinate point (5 mm, 5 mm) was found, and establishing the key hole with 1 ¢m of diameter (arrow indicates).
The transverse-sigmoid sinus junction could be seen in the bone hole (Panel 2e). The transverse-sigmoid sinus junction (yellow arrow
indicates), transverse sinus margin (black arrow indicates), and sigmoid sinus margin (white arrow indicates) could be observed in the

bone window, while the bone window area was 5.07 ¢cm? (Panel 2f).
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Table 2. Comparison of bone window area, bone defect

area and D value among different treatment groups (x +s)

Rl BB B EH(em?)  HFEBE A (em®) D (mm)

XTHEAL(1) 20 7.92+1.53 4.49+1.16 15.47+4.63
JEFERAEL(R2) 20 6.88 +0.45 1.95+0.31 7.75+3.97
FHHAG) 20 6.00+0.77 1.64+0.16 1.73+0.63
FfE 17.696 99.696 75.670
PfE 0.000 0.000 0.000

R3O A [l b R T AR RS B T AR AN D (B P
oA

Table 3. Pairwise comparison of bone window area, bone
defect area and D value among different treatment groups

. 5 5 1 A TR A 1 AR D{H
i PfH i PfE i P
(1):(2)  -3.240 0.002 -11.473 0.000  -6.892 0.000
(1):(3) -5.941 0.000 -12.866 0.000 -12.271 0.000
(2):(3) 2.701 0.009 1.393 0.169 5.379 0.000
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