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Three-dimensional images were generated from computed tomography (CT) data using the 3D image analysis system ‘Ziostation
2 Plus’. The posterior belly of the digastric muscle (PBDM, yellow arrows) was segmented using a region-growing technique
(A-C) . The hyoid bone (red arrows) was also segmented to construct 3D bony images. The segmented PBDM (D) was
combined with previously reconstructed bones and vessels (E) , resulting in the final 3D-reconstructed PBDM image (F) .
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Case presentation. (A) The distal end of the posterior belly of the digastric muscle (PBDM) is marked with a white asterisk. (B)
Following the skin incision and before flipping the carotid fat pad, the common carotid artery (CCA) , facial vein (FV) , and
PBDM (arrowheads) were identified. The white asterisk corresponds to the exact location indicated in (A) . (C) The carotid
bifurcation and internal carotid artery are exposed. The white arrow indicates the distal site of the hypoglossal nerve.
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Three-dimensional reconstructed images of the posterior belly of the digastric muscle (PBDM)

and carotid artery were created using data from magnetic resonance angiography (A) and
contrast-enhanced computed tomography angiography (B) of the same patient.
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A schematic illustration of the left styloid diaphragm, depicting its relationship with surrounding bony, vascular, and neural
structures. CS: carotid sheath. DM AB: anterior belly of digastric muscle. DM PB: posterior belly of digastric muscle. EC:
external carotid artery. HB: hyoid bone. HN: hypoglossal nerve. IC: internal carotid artery. IJV: internal jugular vein. MP: mastoid
process. OA: occipital artery. SCMA: sternocleidomastoid artery. SGM: styloglossus muscle. SHL: stylohyoid ligament. SHM:
stylohyoid muscle. SP: styloid process. STA: superior thyroid artery. TMJ: temporomandibular joint. (Adapted from Figure 2 of
Narumi O, et al: Surgical anatomy of styloid diaphragm for carotid endarterectomy in patients with high cervical carotid artery
stenosis. Surg Cereb Stroke (Jpn) 38: 380-6, 2010. Courtesy of Japanese Society on Surgery for Cerebral Stroke.)

A three-dimensional reconstructed posterior belly of digastric muscle (PBDM) (A) and preoperative marking (B) . The red lines
indicate the predicted PBDM, while the blue line represents the planned incision line. The dotted arrows, moving from anterior to
posterior, indicate the hyoid bone, PBDM, and the mandibular angle. These three structures shifted from their preoperative
marked locations after the head was fixed for surgery in the supine position.
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Visualization of the posterior belly of digastric muscle and
styloid diaphragm for carotid endarterectomy
Masaru HONDA

Department of Neurosurgery, Shunan Memorial Hospital

In carotid endarterectomy (CEA) for internal carotid artery stenosis, the location of the carotid artery
bifurcation or the atheroma is often determined using preoperative three-dimensional (3D) computed
tomography (CT), magnetic resonance (MR) angiography, or cerebral angiography information, comparing it
with the height of the vertebral body and mandibular angle. On the other hand, some reports assess whether the
location is accessible based on its relationship with the styloid diaphragm (SD). In CEA cases, we identified and
examined the posterior belly of the digastric muscle (PBDM), which is a major component of the SD, to
determine if it could provide useful information for surgical planning. 3D images were drawn from CT using
the 3D image analysis system ‘Ziostation 2 Plus’. Multiple images of PBDM were extracted by region growing.
The created PBDM was smoothly fused with the already constructed bones and vessels without additional time
expenditure. The visualization of the SD and PBDM was found to be useful in CEA surgical simulation.
Reproducibility was also confirmed with fusion CT angiography in cases where the use of contrast agents was
difficult. By planning the incision and surgery with the PBDM in mind, it is believed that meticulous surgical
manipulation of the distal internal carotid artery can be achieved.
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