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Endoscopic Transoral Approach to the Parapharyngeal Space: A
Cadaveric Anatomical Study with Single Clinical Case Validation
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SUMMARY: The parapharyngeal space (PPS) is a deep cervical space whose intimate relationship with the internal carotid
artery (ICA) and lower cranial nerves makes surgery within it technically demanding. The endoscopic transoral approadarEdA) of
minimally invasive alternative to classical open routes; however, systematic quantitative descriptions of the inside-gutiaiid¢om
through this corridor remain scarce. The objective of this study was twofold: (1) to describe the layered anatomy of émedRBaaed
during endoscopic transoral dissection in fresh cadaveric specimens, with measurement of ICA distances from two clivaclly rele
landmarks; and (2) to validate the translational applicability of these cadaveric findings through a single clinical casepiEndo
transoral dissection was performed on 10 fresh adult cadaveric specimens (20 sides) usfranigd® @ndoscopes following carotid
injection with colored contrast. Two bilateral measurements were recorded with 1-mm precision: pterygoid hamulus-to-ICAJPTH-IC
and pharyngeal mucosa-to-ICA (Mucosa-ICA) distances. One patient with a prestyloid PPS tumor meeting cadaveric-definatl anatomic
criteria subsequently underwent ETA. Stepwise dissection consistently identified the pharyngeal mucosa, superior phastyiwgeql con
prestyloid fat compartment, styloglossus and stylopharyngeus muscles, styloid diaphragm, and stylohyoid ligament befpteaeachin
ICA. Mean PTH-ICA distance was 26.836.94 mm (left) and 27.155.11 mm (right); mean Mucosa-ICA was 22488.79 mm (left)
and 23.04t 2.42 mm (right). No significant left-right asymmetry was detected (p > 0.05). In the clinical case, operative time was 45 min,
blood loss < 50 mL, with no intraoperative complications; histopathology confirmed pleomorphic adenoma with no recursence at si
months. The cadaveric study defines a reproducible layered anatomical corridor for ETA, with the pterygoid hamulus anghstglepha
muscle as key safety landmarks. The clinical case confirms direct translation of cadaveric findings to operative pramtiicey thep
safety and feasibility of ETA for small-to-medium benign prestyloid PPS tumors.

KEY WORDS: Parapharyngeal space; Endoscopic transoral approach; Surgical anatomy; Cadaveric study; Pleomorphic
adenoma.

INTRODUCTION

The parapharyngeal space (PPS) is a deep cervisacondarily involve this space, necessitating surgical
space with an inverted pyramidal shape, extending froimtervention. Primary PPS neoplasms include benign
the skull base superiorly to the hyoid bone inferiorly. It itumors—predominantly pleomorphic adenoma and other
bounded medially by the superior pharyngeal constrict@alivary gland tumors of parotid deep-lobe or minor salivary
laterally by the ramus of the mandible, anteriorly by thgland origin, paragangliomas (carotid body tumors, vagal
pterygomandibular raphe, and posteriorly by thparagangliomas, jugulotympanic tumors), schwannomas
prevertebral muscles (Curtin, 1987; Olsen, 1994). Thend neurofibromas of cranial nerves IX—XII, and lipomas—
tensor-vascular-styloid (TVS) fascia divides the PPS intass well as malignant tumors such as carcinoma ex
a prestyloid compartment—containing predominantlpleomorphic adenoma, mucoepidermoid carcinoma, and
adipose tissue and the deep lobe of the parotid gland—arianary lymphoma. Secondary involvement occurs through
a poststyloid compartment housing the ICA, internal jugulatirect extension from adjacent spaces (masticator,
vein, and cranial nerves IX-XII (Riffat al, 2014). A retropharyngeal, parotid) in the setting of locally advanced
spectrum of pathological conditions may arise within dnead and neck carcinoma, or through nodal metastatic
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disease. Non-neoplastic conditions requiring surgery inclutendmarks; and (2) to validate the clinical applicability of
deep neck space abscesses with parapharyngeal extengfmse findings through a single illustrative case of a prestyloid
vascular anomalies such as aberrant ICA or pseudoaneuryBRS tumor successfully resected by ETA using the dissection
and styloid process elongation (Eagle syndrome) causipgptocol derived from the cadaveric phase.
neurovascular compression (Olsen, 1994; Riffat, 2014).
Because of its deep location and intimate relationship witMATERIAL AND METHOD
critical neurovascular structures, surgery within this space
represents one of the greatest challenges in head and retldy Design
surgery
This study used an integrated two-phase design: a
Classical surgical approaches to the PPS include themary descriptive cadaveric anatomical investigation
transcervical, transparotid, transmandibular, and combinéalowed by a single clinical application case. The cadaveric
cervico-transoral routes (Paderetoal, 2015; Lombardet phase established the stepwise anatomical roadmap and
al., 2020). While effective for larger or vascularized lesiongjuantitative reference data for ETA; the clinical phase
these approaches carry inherent limitations including externaospectively applied this protocol in one patient meeting
scarring, risk of facial nerve injury, and prolonged recoveryhe anatomical selection criteria defined by the cadaveric
In this context, the endoscopic transoral approach (ETA) hsisidy.
emerged as a minimally invasive alternative that allows direct
access to the PPS without external incision, while leveragi@adaveric Study
endoscopic magnification to visualize deep anatomical
structures (Chaat al, 2011; Dallaret al, 2011). SpecimensTen fresh adult cadaveric specimens (20 sides)
were used. All specimens were free of prior head and neck
Although ETA for PPS lesions has been reportesurgery, congenital anomalies, or anatomical abnormalities
sporadically, concerns persist regarding safety-ef the pharyngeal-cervical region. Specimens were
particularly the risk of injury to the ICA and lower cranialrefrigerated and the carotid arteries were injected with
nerves (Boycet al, 2016; Liet al, 2020). The ETA also colored contrast medium prior to endoscopic transoral
carries inherent technical limitations that must bdissection. The use of human cadaveric material is
recognized: access is restricted to small-to-medium lesioasknowledged in accordance with the recommendations of
(generally < 4 cm), and tumors with significant superiolwanagaet al (2021).
extension toward the skull base, posterior extension into
the retrostyloid compartment, or those with evidence &ositioning and instrumentation. Cadavers were placed
vascular encasement or malignant infiltration are nat a supine position with the head gently extended and the
suitable candidates. Furthermore, the transoral workimgouth maximally opened with a standard mouth gag. Open
corridor provides limited maneuverability for standard twobilateral neck dissection was performed prior to endoscopic
handed dissection, requires familiarity with endoscopidissection to expose the carotid bundles and facilitate carotid
orientation in a narrow, non-expanded field, and carriesigection. Dissection was performed using rigfdaid 30
risk of incomplete tumor removal if capsular rupture occumsndoscopes (4 mm diameter), a cold light source, and a high-
in the deep confined space. Postoperative oropharyngdefinition camera system.
swelling and the potential for deep-space hematoma are
also specific concerns with this approach. A fundament&hdoscopic transoral dissection protocolA standardized
challenge compounding these limitations is the limitegtepwise protocol was followed: (1) exposure of the lateral
availability of systematic, quantitative descriptions of theharyngeal wall and identification of the palatine tonsillar
inside-out anatomy of the PPS as seen through the transéoaka; (2) incision of the pharyngeal mucosa along the
endoscopic perspective (Ganhal, 2016). Such reference anterior tonsillar pillar with submucosal dissection; (3)
data are necessary for procedural standardization and ifbentification and incision of the superior pharyngeal
translating cadaveric findings into consistent clinicatonstrictor parallel to its fiber orientation (i.e., in a fiber-
practice. splitting rather than transverse manner) to minimize muscular
disruption; (4) exposure of the prestyloid fat compartment;
This study was designed with two explicitly linkedand (5) careful dissection to identify the styloid muscles
objectives: (1) to systematically describe the anatomic@dtyloglossus and stylopharyngeus) and locate the ICA
layers of the PPS encountered during endoscopic transdtalbugh the styloid diaphragm. The pterygoid hamulus,
dissection in 10 fresh cadaveric specimens, with quantitatil@vator veli palatini, styloid muscles, and carotid bundle were
measurement of ICA distances from two clinically relevargystematically recorded as anatomical landmarks.
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Anatomical measurementsBilateral measurements wereincluded in the clinical case provided full written informed
performed with a surgical ruler (1-mm accuracy): (1¢onsent prior to participation.
distance from the pterygoid hamulus to the medial margin
of the ICA (PTH-ICA); and (2) distance from the pharyngedRESULTS
mucosa at the anterior tonsillar pillar insertion to the ICA
(Mucosa-ICA). Each measurement was performed twice Iiadaveric Study
the same surgeon and the mean value used for analysis.
Endoscopic transoral dissection was performed on
Statistical analysis 10 fresh cadaveric specimens (20 sides), systematically
exposing the anatomical layers of the PPS from an inside-
Data are presented as mearSD with 95 % out perspective.
confidence intervals (Cl) and range. Normality was assessed
by the Shapiro-Wilk test. Comparison between sides usBtiaryngeal mucosaThe innermost layer encountered is
paired t-tests or Wilcoxon signed-rank test as appropriatte mucosa covering the medial surface of the lateral
comparison between the two landmark types used pharyngeal wall, enveloping the palatine tonsillar fossa and
independent samples t-test. Left-right correlation wahe palatine arches. Incision through the pharyngeal mucosa
assessed by Pearson's coefficient. A p-value < 0.05 waseals the underlying muscular layer, facilitating orientation
considered statistically significant. All analyses weréoward the PPS (Fig. 1a).
performed using Python 3 (scipy.stats library).
Superior pharyngeal constrictor muscle.Immediately
Single Clinical Case deep into the mucosa lies the superior pharyngeal constrictor,
forming the lateral pharyngeal wall. An incision parallel to
Patient selection.One patient with a diagnosed prestyloidhe fiber orientation of this muscle (fiber-splitting approach)
PPS lesion was enrolled. Inclusion criteria—defined basedeates a window into the PPS (Fig. 1b).
on cadaveric findings—were: benign prestyloid location,
maximum diameter < 4 cm, well-circumscribed margins oRrestyloid fat compartment. Immediately lateral to the
MRI, and no evidence of vascular invasion or ICAsuperior pharyngeal constrictor, the prestyloid compartment
displacement. Diagnosis was established on clinical findingsnsists predominantly of loose adipose tissue. This fat pad
and MRI imaging. Written informed consent was obtaineserves as a natural safety buffer between the pharyngeal
prior to participation. wall and the major neurovascular structures and also
contains the deep lobe of the parotid gland, ascending
Surgical procedure.Surgery was performed under generapalatine and pharyngeal arterial branches, and tributaries
anesthesia with orotracheal intubation, following the ETAnd extensions of the pterygoid venous plexus (the main
protocol established through the cadaveric study. Landmarlexus itself being situated in the infratemporal fossa, lateral
orientation used the pterygoid hamulus and stylopharyngedwosthe lateral pterygoid muscle). Prestyloid PPS tumors
muscle as primary ICA safety references. Operative timigpically arise within this compartment and displace adjacent
estimated blood loss, and intraoperative complications westuctures posteriorly as they enlarge (Rival, 2022).
recorded.
Styloglossus muscleDeeper dissection encounters the
Postoperative follow-up. Postoperative monitoring styloglossus muscle. From an endoscopic transoral (inside-
included assessment of swallowing function, hemorrhageut) perspective, the muscle is observed traveling from a
lower cranial nerve function, and infectious complicationdateral and deep origin (the styloid process) toward a medial
Histopathological analysis was performed on the resectadd superficial insertion (the lateral tongue), so that its

specimen. trajectory within the endoscopic field appears to run from
lateral/deep to medial/superficial. This endoscopic
Ethical Considerations orientation—distinct from the classical anatomical

description of a posterosuperior-to-anteroinferior

This study was conducted in compliance withrajectory—serves as a practical navigational guide: the
biomedical research ethics principles (approval decision reurgeon should dissect medial and anterior to the
25273-DHYD, signed June 4, 2025) and in accordance wisltyloglossus to remain in the prestyloid compartment and
the principles of the Declaration of Helsinki. Cadaveriaway from the posterior neurovascular structures. In all 10
dissection was performed in accordance with institutiondissected specimens, the styloglossus was consistently
regulations governing anatomical research. The patigmtesent with a stable course, serving as a reliable orientation
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guide aml protective layer for the posterior vasculaiStyloid diaphragm (stylopharyngeal fascia).Overlying
structures (Laccourreyat al., 2018). the styloid muscular group is the styloid diaphragm—a

composite muscular-fascial unit comprising the styloid
Stylopharyngeus muscle At the level of the styloid muscles (styloglossus, stylopharyngeus, stylohyoid) and
diaphragm, the stylopharyngeus muscle appears ashair investing fascia—which forms a partition between the
longitudinal muscular band descending along the outprestyloid and retrostyloid PPS compartments. The tensor-
surface of the pharyngeal wall. The ascending palatine artetgscular-styloid (TVS) fascia is the specific dense
ascends between the styloglossus and stylopharyngeus;dbenective tissue component within this unit, extending
glossopharyngeal nerve (CN IX) descends along the posterfimm the styloid process to the skull base (Rétal, 2014);
margin of the stylopharyngeus. Together, the styloglossiisshould not be used as a synonym for the entire styloid
and stylopharyngeus form the anterior landmark of thdiaphragm, which additionally encompasses the muscular
juxtapharyngeal segment of the ICA (Gahal, 2016). elements. This muscular-fascial complex encases the styloid
Critically, in the context of ETA, the stylopharyngeus mustuscles, separates the prestyloid fat from the neurovascular
be regarded as the functional last line of defense before tihendle, and provides a protective barrier anteriorly covering
ICA: once the surgeon has passed the stylopharyngahs ICA (Fig. 1c). For prestyloid lesions, the styloid
posteriorly, the retrostyloid neurovascular bundle—andiaphragm should be deliberately preserved as a protective
particularly the ICA—is immediately at risk. Dissectionshield; it should only be intentionally opened when
should therefore always respect the stylopharyngeus as fia¢hology extends into or originates from the poststyloid
definitive posterior boundary of safe prestyloid dissection(retrostyloid) compartment.

Fig. 1. Incision through the pharyngeal mucdapAfter incising the pharyngeal mucosa, minor salivary gland tissues, and the overlying
fascia, the fat layer of the parapharyngeal space (PPS) is exposed. Red arrow indicates epiglottis, blue arrow indieayeg earéth

pad, dark blue arrow indicates superior pharyngeal constrictor m(igcléhe prestyloid compartment of the PPS is exposed following
incision of the superior pharyngeal constrictor. Blue arrow indicates styloglossus muscle, red arrow indicates parappacgfgal s
and yellow arrow indicates superior pharyngeal constrictor mu@l€he styloid diaphragm, bounded by the styloglossus muscle
(yellow arrow), stylohyoid muscle (blue arrow), and stylohyoid ligament (red ar(d)vJ'he internal carotid artery (ICA, yellow
arrow) is exposed after retracting the stylopharyngeus muscle (blue arrow) while red arrow indicates parapharyngda) Tatepad.
glossopharyngeal nerve (CN IX, yellow arrow) is exposed, crossing over the internal carotid artery (red arrow) and deskwblue ar
indicates parapharyngeal fat p&fl.Measurement of the distance from the pterygoid hamulus to the internal carotid artery. Dark blue
arrow indicates pterygoid hamulus, red arrow indicates medial pterygoid muscle, and yellow arrow indicates internalexgrotid art
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Stylohyoid ligament.The stylohyoid ligament appears as @.005; Mucosa-ICA: r = 0.955, p < 0.001), confirming

firm white fibrous band running from the styloid processilateral anatomical symmetry.

toward the lesser horn of the hyoid bone, constituting one of

the anterior landmarks of the juxtapharyngeal ICA segmemormality. Three of four measurement groups passed the
Shapiro-Wilk test (p > 0.05). The PTH-ICA Right group

Carotid bundle (retrostyloid compartment). The ICAand deviated from normality (W = 0.838, p = 0.042), attributed

internal jugular vein, along with cranial nerves IX-XII, areo a single outlier value (specimen 3: 39.7 mm), with non-

contained within the retrostyloid compartment protecteparametric Wilcoxon testing applied accordingly.

anteriorly by the styloid diaphragm. In all specimens, the

ICA was identifiable through a thin fascial layer unde6ingle Clinical Case

endoscopic visualization after dissection through the styloid

diaphragm (Fig. 1d). A 65-year-old female patient was incidentally found
to have a left prestyloid PPS mass measuring approximately

ICA identification through ETA. Following identification 3.2x 2.5 cm on MRI. The lesion demonstrated well-defined

of the styloglossus and stylopharyngeus muscles, the I@#argins, homogeneous signal intensity, and no vascular

could be reliably identified under endoscopic guidance invasion—meeting the anatomical safety criteria for ETA

all specimens. The ICA lies posterior to the stylopharynge(diameter < 4 cm, well-circumscribed, non-vascular, ICA

muscle, parallel and adjacent to the lateral margin of theotected by intact styloid diaphragm). Imaging findings

prevertebral musculature, in a sagittal plane passing througlre consistent with a minor salivary gland tumor of the

the pterygoid hamulus. Key landmarks for safe orientatiqerestyloid PPS (Lét al, 2025) (Fig. 2a).

included: (1) the pterygoid hamulus, which consistently lies

in the same sagittal plane as the ICA; and (2) the Surgery was performed under general anesthesia via

stylopharyngeus muscle, which marks the anterior boundahe ETA protocol derived from the cadaveric study. The

of the juxtapharyngeal ICA (Figs. le, 1f). sequential dissection steps followed the cadaveric roadmap:
incision of the lateral pharyngeal wall mucosa, dissection
Anatomical Measurements through the superior pharyngeal constrictor using a fiber-

splitting approach, entry into the prestyloid fat compartment,
Quantitative anatomical measurements arand careful dissection anterior to the stylopharyngeus muscle.
summarized in Table I. The styloid diaphragm was identified and preserved intact
as the definitive posterior safety boundary; as this was a
PTH-ICA vs Mucosa-ICA comparison. The pterygoid prestyloid lesion, deliberate opening of the diaphragm was
hamulus landmark was significantly farther from the ICAeither required nor performed, in keeping with the principle
than the pharyngeal mucosal surface (independent t-test:that the diaphragm should only be intentionally breached
3.545, p = 0.001), with a mean difference of approximatefpr poststyloid pathology. Landmark orientation using the
3.8 mm (26.75 vs. 22.95 mm pooled). pterygoid hamulus (~27 mm anterior-lateral to the ICA) and
the stylopharyngeus muscle as the anterior ICA boundary
Left-right symmetry. No significant difference was detectedmaintained a safe dissection corridor throughout. No external
between sides for either measurement (PTH-ICA: Wilcoxancision was required. Operative time was 45 minutes.
p = 1.000; Mucosa-ICA: paired t-test p = 0.503). High leftEstimated blood loss was < 50 mL. No intraoperative
right correlation was observed (PTH-ICA: r = 0.809, p Tomplications were recorded (Figs. 2b, 2c, 2d).

Table 1. Anatomical measurements of the parapharyngeal space from endoscopic transoral
dissection (10 cadaveric specimens, 20 sides).

Measuement Mean = SD 95% CI (mm) Range (mm)

PTH-ICA Left 26.36 +2.94 24.26-28.46 21.4-30.1
PTH-ICA Right 27.15+511 23.49-30.81 21.9-39.7
Mucosa-ICA Left 2285 +279 20.86-24.84 19.7-26.6
Mucosa-ICA Right 2304 £242 21.31-24.77 19.1-25.6

ICA: internal carotid artery; PTH: pterygoid hamulus; Mucosa: pharyngeal mucosa at anterior tonsillar
pillar; SD: standard deviation; CI: confidence interval.
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Fig. 2. Case Report.
(a) Preoperative MRI demonstrates a prestyloid PPS mass
displacing the fat layer medially (left side).
(b) Incision of the pharyngeal mucosa and access to the
prestyloid compartment exposing the tumor.
(c) Postoperative closure of the pharyngeal mucosa.
(d) Postoperative specimen size.
| (e) Postoperative MRI and intraoral wound appearance
F | at follow-up.

The patient recovered uneventfully; oral intakeranial nerve dysfunction, the functional consequences—
resumed at 48 hours postoperatively. No hemorrhagiogcluding chronic aspiration, dysphagia, and dysarthria—
neurological, or infectious complications were observediay persist as lifelong disabilities affecting quality of life.
The patient was discharged on postoperative day fiwdlith advances in endoscopic technology, the ETA has
Histopathological examination confirmed pleomorphigained recognition as a viable alternative for selected PPS
adenoma. No recurrence was noted at six-month followesions, directly addressing many of these limitations: it

up (Fig. 2e). avoids external incision and its associated cosmetic
morbidity, eliminates the risk of facial nerve injury

DISCUSSION inherent to transparotid dissection, provides direct
visualization of deep anatomical structures through

Surgical Access to the PPS endoscopic magnification, and is associated with shorter

operative times and earlier functional recovery in reported
Surgery of the PPS remains one of the moseries (Dallart al, 2011; Padernet al, 2015; Liet al,

demanding procedures in head and neck surgery, du@®5). Our cadaveric study provides a systematic
its deep location, narrow confines, and close proximitgescription of the inside-out layered anatomy of the PPS
to major vascular and neural structures (Curtin, 198&s encountered through the transoral endoscopic corridor,
Lombardiet al, 2020). Conventional open approaches—with the aim of supporting safer adoption of this approach.
transcervical, transparotid, and transmandibular routes—
while providing adequate exposure are associated witha  The sequential layers identified—pharyngeal
well-documented spectrum of complications and longnucosa, superior pharyngeal constrictor, prestyloid fat
term disabilities. These include permanent facial nensmmpartment, styloglossus, stylopharyngeus, styloid
paresis or paralysis (transparotid approach), Frelyjaphragm, and the retrostyloid neurovascular bundle—
syndrome and aesthetic parotid hollowing, Hornezonstitute a reproducible anatomical roadmap, consistent
syndrome from sympathetic chain injury, lower cranialith previously published transoral cadaveric
nerve palsies (dysphagia from CN IX/X injury, shouldedescriptions (Dallaret al, 2011; Gunet al, 2016).
weakness from CN XlI, tongue deviation from CN XII) Critically, the styloid diaphragm serves as a key protective
visible neck or submandibular scars, trismus followingarrier for the ICA, meaning that inadvertent injury to
transmandibular osteotomy, prolonged hospital stay, atlds vessel is unlikely if the surgeon remains within the
a non-negligible rate of perioperative hemorrhaggrestyloid plane. This finding has direct implications for
requiring re-exploration (Paderetbal, 2015; Lombardi operative safety and supports a stepwise, layer-by-layer
et al, 2020). For patients who develop permanent lowelissection strategy.
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Anatomical Landmarks for Safe ETA ICA involvement—matched exactly the anatomical profile
for which the cadaveric measurements predict a safe ICA
Two landmarks emerge as particularly important famargin of approximately 23—-27 mm. The favorable
safe ETA dissection: (1) the pterygoid hamulus as a relialdperative outcome—no complications, 45-minute operative
anterior-lateral fixed bony reference point for ICAtime, < 50 mL blood loss, discharge on postoperative day
localization (mean PTH-ICA distance: 26.75 mm), and (Z)ve, histopathologically confirmed pleomorphic adenoma,
the stylopharyngeus muscle as the anterior boundary marked no recurrence at six months—directly validates the
for the juxtapharyngeal ICA. It should be emphasized thatjnical utility of the cadaveric reference data. These results
from a transoral endoscopic perspective, the pterygaodde consistent with published series reporting ETA for
hamulus lies anterior and lateral to the ICA—not superi@omparable prestyloid PPS lesions (Bogtal.,, 2016; Li
to it; the term “superior” is anatomically misleading giveret al, 2020; Borellcet al, 2024).
that the hamulus is positioned considerably inferior to the
skull base where the ICA enters the carotid canal. Its value  The inclusion of a clinical case alongside cadaveric
as a landmark lies in its role as a fixed anterior-lateral bowhata follows an established methodological tradition in
anchor that orients the surgeon’s depth of dissection in thgrgical anatomy (Dallaet al, 2011; Suret al, 2018).
sagittal plane, as the ICA consistently projects in a sagit@hdaveric studies in isolation carry an inherent translational
plane passing through the hamulus. These observationsgag: they describe what can be seen, but do not confirm
consistent with published transoral anatomical descriptiotizat the anatomical knowledge translates to safe surgery. A
(Dallanet al, 2011; Guret al, 2016; Laccourreyet al,  single well-documented clinical case with clear anatomical
2018) and with the radiological data of Pademtaal eligibility criteria, explicit use of cadaveric landmark data,
(2015), who reported comparable ICA-surface distancesd confirmed outcomes closes this gap and provides
via endonasal approaches. meaningful proof-of-concept, particularly for a technique
that remains underutilized in resource-limited settings.
Of note, the pharyngeal mucosal surface was
consistently closer to the ICA (~23 mm) than the pterygoidovelty and Contribution
hamulus (=27 mm), a difference that was statistically
significant (p = 0.001). While this might suggest that the To the best of our knowledge, this represents one of
mucosal surface could serve as a navigation reference tia@ first Vietnamese cadaveric studies to systematically
important practical caveat must be recognized: pharyngeavestigate the endoscopic transoral anatomy of the PPS
mucosa is a highly mobile and deformable tissue whof®m an inside-out perspective, providing quantitative
position changes substantially depending on the degreedistance measurements to the ICA from two clinically
mouth-gag retraction, tissue edema, and intraoperatikalevant landmarks. The integrated cadaveric-to-clinical
tension. This mobility introduces measurement variabilitgesign, in which the clinical case directly validates the
that limits its reliability as an intraoperative depth referenceadaveric protocol, adds translational significance that
In contrast, the pterygoid hamulus is a fixed bony landmagurely descriptive anatomical studies cannot provide.
unaffected by soft-tissue deformation or retraction, making
it fundamentally more reliable for consistent intraoperativ€E ONCLUSIONS
navigation. The appropriate clinical interpretation is
therefore that the PTH provides a stable anterior-lateral The ETA provides safe, direct access to the PPS
anchor for orientation, while the ~23 mm mucosal-ICAhrough a reproducible, layer-by-layer anatomical corridor.
distance serves as a supplementary depth estimate tcSlstematic inside-out dissection, with the pterygoid
applied cautiously given mucosal mobility. High bilaterahamulus and stylopharyngeus muscle serving as key
symmetry (Mucosa-ICA: r = 0.955, p < 0.001) supportndmarks, enables reliable identification and protection
using either side as an equivalent anatomical referenceof the ICA. The mean ICA distances from the pterygoid
hamulus (26.75 mm) and pharyngeal mucosal surface
Clinical Translation: From Cadaveric Protocol to (22.95 mm) provide quantitative reference values to guide
Operative Practice intraoperative decision-making. The single clinical case
confirms the direct applicability of these cadaveric findings
A central strength of this study is its translationahnd demonstrates the safety and feasibility of ETA for
design: the clinical case was specifically chosen to reflesenign prestyloid PPS tumors. The integrated cadaveric-
the prestyloid anatomical scenario studied in the cadavet@zclinical design provides a translational framework
phase. The patient's tumor characteristics—prestylostipporting the standardization and broader adoption of ETA
location, diameter < 4 cm, well-circumscribed margins, nim modern head and neck surgery.
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