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Abstract (J Korean Assoc Oral Maxillofac Surg 2025;51:410-416)

In the field of mandibular reconstruction, multiple treatment options and surgical approaches are available. Most techniques require extensive inci-
sions across the face and neck to visualize, resect and reconstruct large mandibular defects. These approaches are associated with greater aesthetic
compromise and an increased risk of injury to neurovascular structures. The aim of the present study is to introduce alternative facial approaches using
tunneled dissection techniques, which allow for the resection and reconstruction of extensive mandibular defects involving the body, ramus, and tem-

poromandibular joint.
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I. Introduction

A wide variety of tumorous and cystic lesions affect the
mandibular region, with behaviors ranging from non-aggres-
sive benign forms to destructive lesions. It has been reported
that odontogenic tumors occur more frequently in the man-
dible than in the maxilla"”.

In general terms, within the group of odontogenic tumors,
benign lesions are more prevalent than malignant ones, ac-
counting for 94.1% versus 5.9%, respectively’.

The most common benign odontogenic lesions are am-
eloblastomas (51.2%) and keratocysts (39.4%) reported in a
systematic review'. Among benign non-odontogenic tumors,
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the central giant cell granuloma stands out, representing 7%
of benign mandibular tumors and most frequently located in
the anterior region of the mandible’.

Regarding malignant odontogenic tumors, 74.3% are lo-
cated in the mandible, with ameloblastic carcinoma being the
most frequent subtype, representing 25.7%".

Given the aggressive behavior and high recurrence rate of
certain mandibular lesions, their management often requires
wide surgical resection. These interventions demand surgical
approaches that ensure adequate visualization, anatomical
control, and access to the affected mandibular segments. The
choice of approach depends mainly on the location of the
lesion, its bone extension, and the need for subsequent recon-
struction'™.

For surgical access to the temporomandibular joint, vari-
ous approaches have been described in the literature. The
preauricular and retroauricular approaches allow access to
the condylar head and neck’. The preauricular approach has
the disadvantage of a high probability of facial nerve dam-
age and a visible scar in the area. The endaural approach is
performed through the inner surface of the tragus, providing
adequate visualization of the joint space, the disc, and the
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condylar head, while minimizing the risk of facial nerve in-
jury and aesthetic compromise’. The modified Blair approach
provides effective access to both the temporomandibular joint
and the parotid gland, through an incision beginning at the
preauricular skin fold, anterior and superior to the tragus, and
extending inferiorly into a cervical fold’. The retromandibular
approach allows adequate exposure of the condylar neck and
subcondylar region’. Finally, the submandibular approach
provides access and direct visualization of the mandibular
body, ramus, and angle®. However, it provides insufficient
exposure of the condyle’.

Mandibular resections require thorough knowledge of re-
gional anatomy to minimize functional and aesthetic compli-
cations. Key anatomical elements such as the inferior alveolar
nerve, lingual nerve, facial nerve, facial artery, and internal
maxillary artery must be carefully identified and preserved
to avoid neurosensory injury, hemorrhage, or alterations in
facial mobility. The morphological variability of these struc-
tures underscores the importance of individualized surgical
planning. Detailed knowledge of these anatomical landmarks,
combined with the proper use of various approaches through
tunneling, enables mandibular resections to be performed in
a more conservative way, with lower surgical morbidity and
improved aesthetic results'’.

Facial paralysis is both a functional and aesthetic complica-
tion that must be carefully considered in surgical approaches
to the articular region and mandibular ramus. Various surgi-
cal techniques have been proposed to minimize this compli-
cation. The endaural approach offers multiple advantages,
including minimally visible scars, low risk of facial nerve
injury, direct access to the condylar region, adequate expo-
sure of the surgical site, and a low incidence of postoperative
complications’. The retromandibular approach provides ef-
fective visualization of the subcondylar region, with a short
distance between the skin incision and the bone, as well as
a discreetly located scar along the posterior mandibular bor-
der’. Finally, the submandibular approach provides excellent
surgical access, provided that careful dissection of the mar-
ginal mandibular branch of the facial nerve is performed, thus
reducing the risk of paralysis and/or paresis’.

The aim of this study is to describe the surgical experience
in two clinical cases of mandibular resection and reconstruc-
tion, performed through the combination of endaural, retro-
mandibular, and submandibular approaches, with intermedi-
ate skin pedicles through which connection and tunneling
were carried out to access the bony plane.

The use of a combined tunneled dissection was required to

Tunneled facial approaches in mandibular reconstruction

achieve continuous an aesthetic access of mandibular body,
ramus, and condylar neck, while minimizing soft tissue trac-
tion and most importantly facial nerve exposure. Compared
with performing these approaches separately, tunneling
avoids the need for a wide preauricular-retromandibular-sub-
mandibular incision and maintains a narrow cutancous bridge
between the endaural and retromandibular entries. This pre-
served bridge corresponds anatomically to the area where the
main facial nerve trunk emerges and bifurcates, allowing the
surgeon to work around it and thereby reducing the risk of
neural injury. This combined tunneling technique represents
an evolution of existing approaches, aimed at maximizing

exposure while minimizing morbidity and visible scarring.

Il. Cases Report

1. Case 1

A 54-year-old female patient with a medical history of
asthma and arterial hypertension, under treatment with
prednisone, vitamin D, losartan, and primaquine. She had
quit smoking 20 years prior. She was admitted to the maxil-
lofacial surgery service due to an asymptomatic swelling in
the mandibular region of the left body and angle, associated
with teeth 3.6 and 3.7, which were displaced and mobile.
Panoramic radiography revealed a multilocular radiolucent
lesion expanding the cortical bone, with an approximate di-
ameter of 8 cm.(Fig. 1) Biopsy confirmed the diagnosis of
glandular odontogenic cyst. Surgery under general anesthesia
was planned: excision of the lesion with a safety margin,
reconstruction with an osteosynthesis system (OTS), and
placement of an acrylic spacer to later evaluate the presence
or absence of recurrence and to resolve the definitive recon-

Fig. 1. Preoperative panorama X-ray: multilocular radiolucent le-
sion in the region of the left mandibular body and angle.
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Fig. 2. Postoperative three-dimensional
reconstruction of left mandibular resec-
tion and positioning of osteosynthesis
system with acrylic spacer. A. Lateral
view. B. Frontal view. C. Caudal view.
Pedro Tapia et al: Tunneling of facial approaches for
resection and reconstruction of benign mandibular
lesions: a report of two cases. J Korean Assoc Oral
Maxillofac Surg 2025

Fig. 3. Clinical extraoral photographs at two-month postoperative
follow-up. A. Frontal view. B. Left lateral view.
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struction of the bone defect at a later stage.(Fig. 2)

Postoperative follow-up was scheduled at 1 week, 3 weeks,
2 months, 3 months, 6 months, and 1 year. The patient has
currently completed 8 months of follow-up, with no signs
of recurrence or wound dehiscence. Transient paresis of the
frontal branch of the facial nerve was observed, with com-
plete recovery at 3 months. Mild labial hypoesthesia persist-
ed, likely related to the preoperative adhesion of the glandular
odontogenic cyst to the inferior alveolar nerve. The aesthetic
outcome was satisfactory, with minimal scarring and no need
for drainage during the postoperative period.(Fig. 3)

2. Case 2

A 45-year-old male patient with a medical history of arteri-
al hypertension. He was admitted to the maxillofacial surgery
service due to a radiographic finding. Panoramic radiography
showed an extensive radiolucent area involving the mandibu-
lar ramus and body.(Fig. 4) An initial biopsy under local an-
esthesia reported the diagnosis of plexiform ameloblastoma.
Surgery under general anesthesia was scheduled to perform
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Fig. 4. Preoperative panorama X-ray: extensive radiolucent area
involving the anterior border of the ramus and region of the right
mandibular body.
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excision of the lesion with a safety margin, while preserving
the basal border, posterior mandibular border, and condyle,
allowing for immediate reconstruction with an iliac crest
bone graft.

Postoperative follow-up was scheduled at 1 week, 3 weeks,
2 months, 3 months, 6 months, and 1 year. The patient has
currently completed 1 year of follow-up, without clinical or
radiographic signs of recurrence. A transient paresis of the
frontal branch of the facial nerve was noted postoperatively,
resolving completely at 3 months. Wound healing was un-
eventful, and the patient presented excellent facial symmetry
and aesthetic contour with no hypertrophic scarring.

3. Surgical technique

Both procedures were performed under general anesthesia,
with the patient in the supine position, nasotracheal intuba-
tion, cervical hyperextension, and head rotation toward the
contralateral side. Prior to initiating the approaches, the skin
and deep mandibular skeleton were infiltrated with 2% li-
docaine with 1:100,000 epinephrine, using four 1.8 mL car-
tridges to achieve vasoconstriction and local anesthesia.

The procedure began with an endaural approach extending



from the pretragal region to the inferior aspect of the earlobe.
Dissection was initially performed in a supraperichondrial
plane over the tragus, followed by careful elevation toward
the superficial temporal fascia at the level of the zygomatic
arch with careful retraction of the superficial temporal artery
with vascular loops. In this technique, the zygomatic arch
was not incised; instead, the dissection was continued inferi-
orly through the same plane until the condylar head was iden-
tified. After incising the periosteum at the condylar neck, the
tissues were elevated in a caudo-cranial direction, allowing
visualization of the upper portion of the lesion for subsequent
resection and access for the placement and fixation of the os-
teosynthesis plate without tension on adjacent flaps.

A second, retromandibular incision of approximately 1.5
cm was made along the posterior mandibular border. The
skin, subcutaneous tissue, and superficial musculoaponeurot-
ic system were disected, followed by gentle transparotid ac-
cess until the posterior bony surface of the mandibular ramus
was exposed. The periosteum was incised to reach the bone,
facilitating resection of the lesion and placement of fixation
screws for the reconstruction plate.

Finally, a submandibular incision was performed approxi-
mately 3 cm below the inferior mandibular border, parallel to
the relaxed skin tension lines. Dissection proceeded through
the skin, subcutaneous tissue, superficial cervical fascia, pla-
tysma, and deep cervical fascia. The mandibular plane was
approached by carefully detaching the muscles inserted at the
basilar border, followed by subperiosteal elevation and skel-
etal exposure. The facial artery and the marginal mandibular
branch of the facial nerve were identified and retracted with
vascular loops (Fig. 5), providing safe access for the oste-
otomy and tumor resection, which were performed using a
reciprocating saw and piezoelectric instruments. Primary re-
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construction of the mandibular defect was then achieved.

Tunneling was established by a subcutaneous and subperi-
osteal route connecting the endaural and retromandibular in-
cisions, while preserving a narrow cutaneous pedicle over the
bifurcation zone of the facial nerve trunk. The submandibular
approach was subsequently connected to this tunnel along
the mandibular border, creating a continuous anatomical cor-
ridor from the condylar neck to the mandibular body.(Fig. 5,
6) This configuration allowed for continuous visualization of
the mandibular bone, minimized traction, and facilitated the
perpendicular placement of osteosynthesis screws through
the same surgical field.

It should be noted that in our resective procedures, we use

cutting guides, plate positioning guides, and the resection is

Fig. 5. Endaural, retromandibular, and submandibular approaches
tunneling in an extensive glandular odontogenic cyst with osteo-
synthesis system.
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Fig. 6. Endaural and submandibular
approaches tunneling for access, re-
section, and reconstruction of plexiform
ameloblastoma. A. Endaural approach
with osteosynthesis system (OTS). B.
Submandibular approach with OTS.
Pedro Tapia et al: Tunneling of facial approaches for
resection and reconstruction of benign mandibular
lesions: a report of two cases. J Korean Assoc Oral
Maxillofac Surg 2025
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performed using the split technique described by Tapia et al."
that preserves the inferior alveolar neurovascular bundle. It
is also of great importance to emphasize that prior to osteoto-
mies, the pre-shaped reconstruction plate is positioned on the
mandible, and four perforations are made in the distal holes
of the reconstruction plate. This maneuver allows easy repo-
sitioning of the osteosynthesis once complete resection of the
periosteal tissue has been achieved.

This triple tunneled approach provided direct and comple-
mentary access to the entire mandible: the submandibular
route allowed excellent visualization of the body, angle, and
lower ramus; the retromandibular incision provided access
to the posterior ramus; and the endaural approach permitted
direct exposure of the condylar neck and sigmoid notch when
necessary. In this way, wide exposure was achieved without
an extended cervicofacial incision, reducing the risk of facial
nerve injury and optimizing both functional and aesthetic
outcomes.

In all the approaches described, careful blunt dissection
was employed, aimed at preserving key anatomical structures
such as the superficial temporal artery, pterygoid venous
plexus, internal maxillary artery, collateral arterial branches
(auricular and tympanic), the facial nerve, and the facial ar-
tery.

Once dissection and skeletonization of the mandibular
bone complex were completed, resective and reconstructive
maneuvers were performed in an individualized manner,
depending on the type of lesion and the therapeutic plan de-
signed for each patient.

lll. Discussion

The resection of benign odontogenic tumors represents a
complex surgical challenge, involving everything from the
initial diagnosis to the planning and execution of treatment.
In this context, therapeutic approaches have evolved with the
aim of preserving function, improving aesthetic outcomes,
and optimizing patient quality of life. Several studies agree
that cystic and tumorous odontogenic lesions occur more fre-

quently in the mandible than in the maxilla**"

. This anatomi-
cal localization presents particular challenges due to the prox-
imity of critical neurovascular structures, which increases the
risk of functional and aesthetic complications'*"".

In this scenario, the surgeon’s experience and learning
curve are determining factors when selecting surgical ap-
proaches. More conservative and minimally invasive ap-

proaches often require greater technical skill and therefore
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present a steeper learning curve. The retromandibular transp-
arotid approach is a fast technique, relatively simple to per-
form, and with low morbidity". However, systematic reviews
and meta-analyses have demonstrated a high rate of transient
facial nerve paresis, with variability mainly attributed to the
surgeon’s level of experience, a finding that has also been re-
ported for the conventional retromandibular approach™".
Among the surgical alternatives for mandibular resec-
tion are intraoral approaches, which can be used alone or in
combination with extraoral accesses. This combined strategy
may improve surgical exposure while reducing postopera-
tive morbidity through less invasive techniques'. Cutaneous
approaches provide more direct access and visualization of
the surgical site but are associated with a higher risk of neu-
ropathic morbidity, particularly due to facial nerve injury’.
Therefore, their indication must be carefully evaluated. On
the other hand, intraoral approaches, although aesthetically
advantageous, carry a higher risk of infection and difficulties

'>1° In this context, the

in hemorrhage control in deep planes
use of endoscopic techniques has emerged as a complemen-
tary alternative, particularly in the condylar region'”'*, When
compared with endoscopic techniques, the tunneled combina-
tion of facial approaches offers a more direct and fast tactile
surgical exposure, without requiring specialized endoscopic
equipment. However, endoscopic and computer-assisted pro-
cedures may provide greater precision in limited resections or
reconstructions requiring customized implants'”"*.

The submandibular approach, although widely used for
access to the body, angle, and ramus of the mandible, pres-
ents limitations when condylar head and neck exposure is
required. Visibility is restricted, and direct manipulation of
the condyle is difficult. This may increase traction on soft
tissues and elevate the risk of neurological complications,

9,19
. In

such as neuropraxia of the marginal mandibular nerve
this study, we propose a surgical strategy based on tunnel-
ing between endaural, retromandibular, and submandibular
approaches. This technique may be favorable, particularly
in cases requiring wide resection of the mandibular body
and ramus while also demanding access to the condyle. This
combination of approaches allows for progressive and com-
plementary exposure of the different mandibular segments,
facilitating direct access to each affected area without losing
continuity in the bony plane. Interconnected blunt dissection
is aimed at minimizing the risk of nerve injury, also allowing
greater technical ease in drilling and placing perpendicular
screws for OTSs, and avoiding extensive facial incisions.

This translates into better aesthetic and functional results for



the patient.

The present technique is indicated primarily for benign non
aggressive and benign locally aggressive lesions that demand
wide exposure of the mandibular body, ramus, and condyle'*.
Its main limitation lies in its technical complexity and the
need for thorough anatomical knowledge of the facial nerve
branches and parotid gland™""’.

The learning curve of this technique is steep, as surgeons
must balance adequate exposure with tissue preservation;
however, once mastered, it offers substantial aesthetic and
functional benefits compared with traditional extended ap-

5,10,13
proaches™ .
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