o [ ISR R 4 A 20234FE 7T HEE 23 B 7 Chin ) Contemp Neurol Neurosurg, July 2023, Vol. 23, No. 7 . 59]

- NV 28 i i o .

BT 28 3T A 5 DA A G 30 i ik L X
figk ) = WF 5

FH KRR e mB Ex AT RBRE

(BE] B8 R BET 2 0 3L AR NI B R A ST DK AL DX B0 A 1 2 B, 20 A7 JH: i R e
frzlfitk. HESHER  TE B ME IR E B GA EL e 5 U5 I8 S BHE T B QT 500 5] 5¢
B2 DL S H (100 S Sk AR A A5 S BIF 58 0 G2, A0 28 1 3L 01 20 5 1A 00 A S8 0 A5 0 Dk L DX AR 40 45
A 1 i 75 20 R, LA O il i T A b A o (1) S Ik L DX 50 200 B« 1 2 o 3L A9 48 5 P 00 B0 1 B) O
NS R L 4 L3t A 55 T ) R S 5 ) R R O I 2L A 8 2 2 A A 5 A 2 R LR, U0 B = 5 R
I S 3 A HUA 557 I TB] B, 3 — 2 Yk 28 350 P 3 K O 0 A S5 TR AL X o (2) 351 TR L 5 Sk 408 i 751 225 ) - 250 Dk
FL B B KBRS BT BUN SR, BTSN ZE R ATAMU )5 5 D e SN AL R AE RS S, A A
TR BRI AN R UM TR 2 . S5 4 H T AR BE N LA B E A B DKL DX R
SF R4, RS B AR T

(R8@im) FiEphkdl; WAZFEIB;  NBIBR A, AR

Endoscopic transoral - medial pterygomandibular fold approach anatomic study for

jugular foramen

LI Jing', ZHANG Huan-kang’, LIU Quan®, GU Ye’, XUE Kai*, SUN Xi-cai*‘, YU Hong-meng’

'Department of Otolaryngology, Affiliated Hangzhou First People's Hospital, Zhejiang University School of
Medicine, Hangzhou 310006, Zhejiang, China

*Department of Otolaryngology, *Department of Neurosurgery, Eye & ENT Hospital of Fudan University,
Shanghai 200126, China

‘Department of Otolaryngology, People's Hospital of Shigatse, Shigatse 857012, Xizang, China

Corresponding author: SUN Xi-cai (Email: Laryngeal@163.com)

[Abstract] Objective To investigate the endoscopic transoral - medial pterygomandibular fold
approach anatomic procedures for jugular foramen, and to analyze the clinical feasibility of this approach.
Methods and Results In the anatomical laboratory of the Surgical Treatment Technology Innovation Unit
of Nasal Skull Base Tumor in Eye & ENT Hospital of Fudan University, a total of 5 specimens of
necroheads (10 sides) were taken as research objects to simulate the anatomical steps of entering the jugular
foramina and its adjacent structures through the oral pterygomandibular fold medial approach, and observe
and describe important anatomical markers. 1) Anatomical procedures of the jugular foramen: firstly, the
soft palate mucosa and suprapharyngeal retractive muscle were cut through the medial incision of
pterygomandibular fold to enter anterior parapharyngeal space, the adipose tissue in the space was removed,
and the stylopharyngeal fascia and stylopharyngeal muscle group were exposed. After the stylopharyngeal
fascia was removed, the internal carotid artery (ICA) was further exposed and the jugular foramen was
exposed. 2) The jugular foramen and its adjacent anatomical structures: the upper boundary of the jugular
foramen was jugular bulbous fossa, the anterior was ICA, the anterolateral lateral was styloid process, the
posterolateral boundary was the lateral rectus of head and transverse process of atlas, the medial boundary
was the hypoglossal nerve and medial of occipital condyle, and the lateral boundary was the mastoid,

digastric and facial nerves. Conclusions Endoscopic transoral -medial pterygomandibular fold approach
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for jugular foramen has better visual field, wider exposure range and shorter path.

[Key words] Jugular foramina; Parapharyngeal space;
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Figure 1 View of  bone
structures in the jugular foramen.

Front view (Panel 1la). Right
lateral view (Panel 1b).
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Anatomy of anterior styloid space through transoral - medial pterygomandibular fold approach into the anterior
parapharyngeal space  The anatomical marks of the soft palate were uvula, palatopharyngeal arch, palatoglossus arch and

pterygomandibular fold from the center line outward (Panel 2a). The internal mucosa was incised to reveal the suprapharyngeal

retractor (Panel 2b). The suprapharyngeal retractor muscle was incised to reveal the internal muscle of lateral parapharyngeal space
and the adipose tissue within the space (Panel 2¢). After removing the adipose tissue in the anterior parapharyngeal space, it could
be seen the upper outside of the parapharyngeal space was the tensor veli palatine muscle, and the upper medial side was the
levator veli palatine muscle, the inner side was the superior pharyngeal constrictor muscle, the stylopharyngeal fascia was located in
the triangular area between the styloid process muscle group and the superior pharyngeal constrictor muscle (Panel 2d). The
posterior pharyngeal lymph nodes could be seen between the carotid sheath and the longus capitis. The lingual nerve was located in
the anterior inferior limb of the medial pterygoid muscle and passes through the inferior temporal fossa into the tongue body (Panel

some branches of the external carotid artery (Panel 2f).

2e). The styloid septum thickened to form the styloid mandibular ligament, which was covered by the styloid hyoid muscle and
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Figure 3 Anatomy of the posterior styloid space through transoral-medial pterygomandibular fold into the anterior parapharyngeal
space The stylopharyngeal fascia and stylopharyngeal septum were excised to reveal the ICA, internal jugular vein and posterior
cranial nerve (Panel 3a). Pulling the ICA outside to see the rectus capitis lateralis, the C, nerve, the medial posterior cranial nerve
and the meningeal branch of the ascending pharyngeal artery behind the internal jugular vein (Panel 3b). The ICA was pushed
aside, the posterior cranial nerve and the C, nerve located on the surface of the lateral rectus capitalis muscle (Panel 3¢). Under the

petrous bone, the pharyngobasilar fascia attached to the inside and front of the ICA (Panel 3d). The styloid septum and the styloid

mandibular ligament were removed between the styloid muscle group and the parotid gland, and the main ECA and the posterior
mandibular vein running through the parotid gland were exposed one by one. The ECA branches and the occipital artery run inward
and backward between the posterior abdomen of the digastric muscle and the lateral rectus of the head. The posterior auricular
artery sent out the stylomastoid artery into the stylomastoid foramen to feed the facial nerve (Panel 3e).
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Figure 4 Anatomy of the jugular foramen and adjacent anatomy through transoral-medial pterygomandibular fold approach — After
exposing the posterior parapharyngeal space, the longus capitis muscle was excised, and the ascending pharyngeal artery meningeal
branch and the hypoglossal nerve emerged from the hypoglossal neural tube and passed through the atlanto-occipital ligament to
descend posteriorly (Panel 4a). The anterior rectus capitis was resected to provide and access to the supracondylar groove, lateral
mass of the atlas, and capsule of the atlanto-occipital joint (Panel 4b, 4c). Resecting the pharyngobasilar fascia, lateral atlanto-
occipital ligament, exposing the petrous apex (Panel 4d). Between the ICA and the styloid muscles, the accessory nerve, the internal
jugular vein, and the deep medial rectus capitis lateralis, and the digastric muscle laterally, the occipital artery runs from the inside
to the outside between the the lateral rectus capitis and posterior belly of digastric muscles. And the accessory nerve crosses the
surface of the lateral rectus capitis and runs to the outside (Panel 4e). Grinding away the bone of the jugular tubercle and occipital
condyle, exposing the jugular tubercle and the hypoglossal canal, and further exposing the inferior petroclival vein in the petroclival
fissure, which flows into the petrous vein confluence (Panel 4f). The inferior petrosal sinus and inferior petrooblique vein were
mirror structures inside and outside the meninges, and they were merged into the petrosal venous confluence, and into the internal
jugular vein between the glossopharyngeal nerve and the vagus nerve (Panel 4g). Grinding away part of the jugular process and part
of the lateral rectus capitis attached to it, the sigmoid sinus can be seen to merge into the jugular bulb (Panel 4h). In the medial
side of the transverse process foramen and the lateral rectus muscle, the epidural VA can be seen, and was upward and then
penetrating the meninges (Panel 4i).
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