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Abstract

Introduction  Ablative surgery has evolved over the years
with the attempt to extirpate the tumor in its entirety with
the understanding of the molecular tumor biology, pattern
of tumor invasion of the tumors, as well as availability of
better instrumentations.
Materials and Methods
agement of oral cancer.
conclusion For oral cancer, surgery is still the primary
therapeutic option. To establish surgical adequacy, a wide
excision with sufficient margins in all three dimensions must
be carried out.

Subset-based evaluation and man-
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Introduction

In terms of risk factors, geographic predilections, respon-
siveness to treatment, and prognosis, oral cavity squamous
cell carcinoma (OSCC) is a heterogeneous illness. The first
line of treatment for oral malignancies is surgery, which is
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followed by adjuvant therapy such as radiation or chemora-
diation [1].

Ablative surgery has evolved over the years with the
attempt to extirpate the tumor in its entirety with the under-
standing of the molecular tumor biology, pattern of tumor
invasion of the tumors, as well as availability of better
instrumentations [1].

Surgery is the primary treatment for tumors of the oral
cavity in a curative intent setting, although a randomized
experiment by Licitra et al. showed that NACT in oral can-
cers increased the chance of resecting a smaller portion of
the mandible [2].

Preoperative Evaluation

Surgical planning and safe margin acquisition require a thor-
ough understanding of the anatomy and patterns of tumor
progression in the oral cavity. Imaging is essential in deter-
mining the extent of the disease and the purpose and mode
of treatment.

The preferred imaging technique for accessing oral malig-
nancy is contrast-enhanced computed tomography (CECT).
Due to its superior soft tissue delineation, magnetic reso-
nance imaging (MRI) is typically advised as an adjuvant.
Moreover, it is employed to evaluate perineural invasion,
medullary bone involvement, and dural invasion (linear or
nodular).

Qiao et al. in their systematic review and metanalysis con-
cluded that CBCT was the top priority choice of imaging
methods to diagnose mandibular invasion caused by head
and neck cancer. SPECT was recommended as the first
option to exclude patients without mandibular invasion, and
CT and MRI were suitable for diagnosis conformation [3].

Determining operability requires an accurate assessment
of the ITF. For this reason, fat-suppressed T1-weighted post
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gadolinium MRI images are reported to have greater accu-
racy for perineural spread and involvement of the skull base
foramina, albeit both CECT and MRI are comparable [4].

Lee et all concluded that rDOI measured by US, CT, and
MRI showed excellent correlation coefficients with pDOI.
For OSCC with advanced T stages, MRI-based DOI meas-
urement would provide more consistent Rdoi [5].

When it comes to negative predictive values, PET-CT is
thought to have the greatest, almost reaching 100%. PET-
CT is typically reserved for patients with recurrent or sec-
ond primary disease in a resource-constrained setting, even
though according to NCCN recommendations, it has to be
indicated for all stage III and IV disease [6].

Preoperative Evaluation

It is critical to recognize and take into account a number of
conditions before surgery, such as the following:

1. Incision design for approaching the tumor Fig. lA-D

2. Whether the mouth opening is adequate

3. Management of the mandible and maxilla

4. Deep soft tissue infiltration

5. Impact of previous resection and reconstruction

6. Possibility of skin sacrifice and related skin wound
design

7. Reconstructive option

8. Dental Rehabilitation

Irresectable cancers are tumor invasion into the infratem-
poral fossa with supra notch involvement, significant soft tis-
sue involvement with induration reaching up to the zygoma,
perineural invasion to the foramen ovale or to the trigemi-
nal ganglion, significant tumor extension with great vessel
encasement, unresectable nodal disease due to vital structure
involvement.

Principles of Ablative Surgery

1. Adequate access to the tumor.
To achieve negative surgical margins.

3. Utilization of intraoperative frozen section for margin
assessment.

4. Wide excision versus compartment resection.

Critical issues Relevant to Each subsite

Tongue and Floor of Mouth

Perimuscular invasion is the most frequent route via which
tongue cancer spreads. The tongue’s intricate innervation

makes the perineural route one more conceivable method
via which oral tongue tumors can spread (Fig. 2).
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Fig. 1 Approaches to mandible. A Robson corner split incision, B
Roux-Trotter incision, C McGregor incision, and D visor approach

Wide local excision (WLE)/adequate glossectomy pro-
cedure with adequate surgical margins has been the pro-
cedure of choice for tongue cancers. Narrow band imaging
and intraoperative ultrasonography, vital staining, fluores-
cent, and chemilumucent technique are adjuncts used dur-
ing resection.

The traditional approaches described for tongue
tumors include intraoral resection, pull-through, mandib-
ular release, mandibulotomy, or a combination of these
(Fig. 3a—d).
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Fig. 2 Approaches to maxilla. 1a Per oral approach, 1b-lower cheek
flap approach, 2 alotomy, 3 Weber—Fergusons, 4 Dieffenbach’s modi-
fication of Weber—Fergusons approach

Ansarin M et al. proposed classification of glossectomy
based on surgical anatomy of the tongue which comprises
also the routes of spread of the tongue cancer [7].

It is a useful practice to ligate the lingual artery in the
neck before performing WLE for adequate bleeding con-
trol and clean surgical field (figure).

Choi et al. described Transoral bisected resection for
T1-2 oral tongue squamous cell carcinoma to secure ade-
quate deep margin [8].

Fig. 3 Approaches to tongue. 1 Peroral, 2 lingual release, 3 compart-
ment resection, 4 mandibulotomy approach, and 5 total glossectomy

Rao et al. reported lingual sulcus release is a simple
reproducible surgical technique that helps in better visualiza-
tion of the lateral margin for tongue tumors with trismus [9].

@ Springer



J. Maxillofac. Oral Surg.

The mandibulotomy is adopted to gain greater exposure
in the resection of tumors in the oral cavity. In the original
1836 Roux design, the osteotomy was made between the
‘midline’ central incisors. Later in 1991, Dubner and Spiro
proposed the ‘paramedian’ approach in between the lateral
incisor and the canine (figure).

A paramedian mandibulotomy preserves the ante-
rior belly of the digastric muscle, the genioglossus, and
geniohyoid muscles, minimizing muscle detachment and
reducing submental dead spaces. This supposedly results
in better tongue movements and a quicker return of swal-
lowing functions [10]. Radiological evidence of the wider
dental spaces and root divergence between the lateral inci-
sor and the canine means that the requirement for tooth
extraction upon creation of the osteotomy can be avoided,
thereby reducing subsequent osteoradionecrosis (ORN).
Midline osteotomies also induce the least disruption to
the mandibular blood supply, unlike paramedian osteoto-
mies, which rely heavily on the terminal branches of the
contralateral inferior alveolar arteries. Theoretically, a
paramedian osteotomy has a higher ORN risk for being at
the margin of the irradiation field [11].

Chiu et al. concluded that paramedian sites increased the
rate of osteoradionecrosis, and correlation with the oste-
otomy type resulted in more osteoradionecrosis in notched
types and more complications in straight paramedian man-
dibulotomies [12].

Trasmandibular access provided superior local control
and DFS compared to TOR in pT2 tongue cancers [13].

Compartmental tongue surgery (CTS) is a surgical tech-
nique that removes the compartments containing the pri-
mary tumor, eliminating the disease and potential muscular,
vascular, glandular, and lymphatic pathways of spread and
recurrence. Compartment boundaries are defined as each
hemi-tongue bounded by the lingual septum, the stylohyoid
ligament and muscle, and the mylohyoid muscle [14].

The markedly improved outcomes in CTS patients, com-
pared to those treated by standard surgery, suggest CTS as
an important new approach in the surgical management of
tongue cancer [14].

Anatomical unit resection surgery was found to provide a
precise surgical treatment to address tongue cancer adjacent
to or crossing the midline and maximally maintain tongue
tissue and function [15].

The genioglossus is a fan-shaped extrinsic tongue muscle
that is derived from the genial tubercles and can be inserted
into the hyoid bone and the bottom of the tongue. The geni-
oglossus combined with musculus verticalis linguae forms
the majority of the half-tongue body.

Based on the anatomical characteristics of the tongue
and AURS, the novel concept of the musculus verticalis
linguae—genioglossus complex (MGC) has been developed
[15].
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The mesial space of the MGC is the lingual septum space,
and the outer space of the MGC contains the lingual artery
and lingual veins, which highlights the MGC as an anatomi-
cal marker for the resection of tongue cancer [15].

AURS provided more precise resection of cancer adjacent
to the midline and cancer invading but not breaching the
contralateral MGC to maximally preserve tongue function.
The ipsilateral MGC served as an anatomical marker for
determining the resection of tongue cancer [15].

Locally advanced (T4a) cancers (tumor depth >20 mm,
restricted mobility and hypoglossal palsy) of tongue war-
rant total glossectomy or near-total glossectomy. Standard
total glossectomy procedure involves complete removal of
anatomical tongue from mandible to hyoid and from the tip
of the tongue up to the vallecula.

Buccal Mucosa

Peroral resection with the buccinator muscle as the deep
margin is typically performed for T1 and T2 tumors. Stump
repositioning is required when Stensen’s duct is part of the
resected specimen. (Fig. 4x-z).

Preoperative clinical examination revealing a subtle skin
puckering and imaging studies shows stranding of subcuta-
neous fat that is the early sign of skin involvement. If buccal
space involvement is suspected, then buccal fat pad should
be included in the specimen.

These advanced lesions require full-thickness cheek
resection. The planning of incision may be a midline lip
split or angle split, both of which will help in raising a lower
cheek flap or when overlying skin is involved, an incision
around the skin involved in continuity with the neck dissec-
tion incision. The muscle of mastication involvement war-
rants infratemporal fossa clearance.

Ren et al. Based on the anatomic characteristics and
infiltration of the primary tumor described new surgical
approach—unit resection buccal surgery (URBS). Cheek
into four parts using the anterior border of masseter and the
line of occlusion as the boundary [16].

The concept of compartmental resection was proposed by
Trivedi et al. for tumors involving the masticator space. This
involved resection of the entire masseter muscle, the medial
and lateral pterygoid muscles, the pterygoid plates, part of
the temporalis muscle, the mandible, and the soft tissue up
to the base of the skull [17].

Gingivobuccal Sulcus and Mandible

Gingivobuccal sulcus (GBS) tumors are tumors occurring
in the upper or lower GBS, usually seen to abut the adjacent
bone. These occur almost exclusively in Southeast Asia due
to high incidence of chewing tobacco use. Due to the high
propensity for local invasion and close proximity of bone,
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Fig. 4 Buccal mucosa approaches. X-Peroral approach, Y-full thick-
ness with skin resection, Z-resection with marginal bone resection

skin, and masticator space, presentation is often advanced,
and outcomes are poor. If there is superficial erosion of bone
or if the lesion is abutting the mandible, then the resection
should include marginal mandibulectomy (Fig. 5a—d).
GBS tumors usually present at an advanced stage with
gross mandibular erosion, paramandibular spread, or over-
lying skin involvement. These findings preclude the use of
marginal mandibulectomy, and hence patients often require
segmental mandibulectomy and bony reconstruction.
Gingivobuccal complex cancers are a homogenous group
of cancers with respect to mandibular invasion with a pref-
erential route of tumor entry through the occlusal surface.
Large tumors with paramandibular disease are likely to have
multiple routes of tumor entry, contraindicating mandibular
conservation. Oncological safety can be achieved by posi-
tioning the bone cut margin corresponding to the adjacent
soft tissue cut margins in segmental mandibulectomy [18].
Segmental mandibular resection is the most important
decision to be made in the management of oral cancer.
Various classifications have been described, brown et all

Fig. 5 Approaches to mandibular alveolus. a Marginal mandibulec-
tomy, b segmental mandibulectomy, ¢ hemimandibulectomy, and d
composite resection with infratemporal fossa clearance

classification offers an enhanced staging system for this
common and challenging surgical problem [19].

From 2010 to 2022, the National Comprehensive Cancer
Network (NCCN) treatment guidelines maintain that patients
with T4b OCSCC should be treated with either non-surgical
modalities or in the context of clinical trials [6].

The AJCC 2017 staging manual, eight edition consider
T4b tumors as an expression of very advanced local disease
[20].

Evidence has shown selected advanced lesion involving
masticatory space which require formal infratemporal fossa
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clearance have favorable outcome (figure). The tumor exci-
sion in T4b tumors should target infra-notch T4b OSCC. For
those with infra-notch T4b OSCC, patients with pNO-1, and
without nerve invasion may have a favorable outcome than
those with either pN2 or pNO-1 with nerve invasion [21].

Hard palate and Maxillary Gingiva

Approximately 3% and 6% of oral cancers are hard palate
and maxillary gingival cancers, respectively.!> Although
transoral wide excision and resection of the mucoperiosteum
that is involved and of underlying bone may be adequate for
small maxillary gingival cancer (Fig. 21-4).

Various classifications have been described for maxillec-
tomy defects and its reconstruction, notably browns [22] and
Cordeiro [23] are frequently followed.

Lesions of the posterior alveolus and hard palate have a
higher tendency to locally invade the orbital floor and skull
base or through various neurovascular bundles (greater pala-
tine foramen, sphenopalatine foramen, palatovaginal canal).

Advanced lesions requiring subtotal or total maxillec-
tomy are approached via facial degloving standard or weber
Ferguson and its modifications (figure). In cases of poste-
rior extension to the pterygoid region, formal infratemporal
clearance is advised. Lower cheek flap approach [24] and
mandibulotomy for maxillectomy approaches have been
described [25].

However, when the tumor extends to the medial orbital
wall, ethmoids or when there is intracranial extension,
Weber—Fergusson and bicoronal incisions may be incorpo-
rated with the mandibulotomy approach [25].

Neoadjuvant Chemotherapy

Although mandibular involvement precludes organ preserva-
tion strategies, there is a significant subset of patients with
tumors in proximity to the mandible, necessitating resec-
tion primarily to achieve adequate soft tissue clearance of
disease. Randomized controlled trial by Licitra et al. (2011)
showed that NACT in oral cancers increased the chance of
resecting a smaller portion of the mandible [2].

The extent of surgical margin in the post-NACT setting
is a matter of continuing debate. A nonconcentric tumor
shrinkage poses a theoretical possibility of isolated tumor
cells being left back while attempting conservative resec-
tions, leading to an increased rate of margin positivity or
local recurrence [26].

Conclusion

For oral cancer, surgery is still the primary therapeutic
option. To establish surgical adequacy, a wide excision
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with sufficient margins in all three dimensions must be
carried out. Adequate margins in the areas of soft tissue,
mucosa, and bone must be achieved in all three dimensions.
By administering NACT, some tumors that are on the verge
of being surgically excised can become surgically excised.

Funding Open access funding provided by Manipal Academy of
Higher Education, Manipal.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Mehta S, Kuriakose MA (2021) Principles of Surgical Manage-
ment of Oral Cancer. In: Bonanthaya K, Panneerselvam E, Manuel
S, Kumar VV, Rai A (eds) Oral and maxillofacial surgery for the
clinician. Springer, Singapore

2. Licitra L, Grandi C, Guzzo M et al (2003) Primary chemotherapy
in resectable oral cavity squamous cell cancer: a randomized con-
trolled trial. J Clin Oncol 21:327-333

3. Qiao X, Liu W, Cao Y, Miao C, Yang W, Su N et al (2018) Per-
formance of different imaging techniques in the diagnosis of head
and neck cancer mandibular invasion: a systematic review and
meta-analysis. Oral Oncol 86:150-164

4. Ong CK, Chong VFH (2010) Imaging of perineural spread in head
and neck tumours. Cancer Imaging 10:S92

5. Lee MK, Choi Y (2023) Correlation between radiologic depth of
invasion and pathologic depth of invasion in oral cavity squamous
cell carcinoma: a systematic review and meta-analysis. Oral Oncol
1:136

6. National Comprehensive Cancer Network Clinical Practice Guide-
lines in Oncology, Head and Neck Cancers, Version I. 2022 Avail-
able at: http://www.nccn.org/. Accessed January 6, 2022.

7. Ansarin M, Bruschini R, Navach V, Giugliano G, Calabrese L,
Chiesa F et al (2019) Classification of GLOSSECTOMIES: pro-
posal for tongue cancer resections. Head Neck 41(3):821-827

8. Choi N, Cho JK, Lee EK, Won SJ, Kim BY, Baek CH (2017) Tran-
soral bisected resection for T1-2 oral tongue squamous cell carci-
noma to secure adequate deep margin. Oral Oncol 1(73):70-76

9. Rao V, Sinha P, Subash A, Thakur S (2020) The lingual sulcus
release technique for excision of tongue cancer with trismus. Int
J Oral Maxillofac Surg 49(12):1542-1544

10. Pan W, Hao S, Lin Y, Chang K, SuJ (2003) The anatomical basis
for mandibulotomy: midline versus paramidline. Laryngoscope
113(2):377-380

11. DaiT, Hao S, Chang K, Pan W, Yeh H, Tsang N (2003) Complica-
tions of mandibulotomy: midline versus paramidline. Otolaryn-
gol-Head Neck Surg 128(1):137-141

12. Chiu TH, Marchi F, Huang SF, Kang CJ, Liao CT, Hung SY et al
(2022) Midline versus paramedian mandibulotomy for tongue


http://creativecommons.org/licenses/by/4.0/
http://www.nccn.org/

J. Maxillofac. Oral Surg.

14.

15.

16.

17.

18.

19.

20.

cancer surgery: analysis of complications. Int J Oral Maxillofac
Surg 51(6):724-731

. Ong HS, Gokavarapu S, Tian Z, Li J, Cao W, Zhang CP (2018)

Does a mandibular access osteotomy improve survival in pT2 oral
tongue cancers? Retrospective study at a single institution. Int J
Oral Maxillofac Surg 47(3):289-295

Calabrese L, Bruschini R, Giugliano G, Ostuni A, Maffini F, Mas-
saro MA et al (2011) Compartmental tongue surgery: long term
oncologic results in the treatment of tongue cancer. Oral Oncol
47(3):174-179

Wu K, Zhang S, Wu HJ (2023) A precise glossectomy for tongue
cancer adjacent to or crossing the midline: a novel anatomical unit
resection surgery. Int J Oral Maxillofac Surg 52(7):725-734
Ren ZH, Gong ZJ, Wu HJ (2017). Unit resection of buccal squa-
mous cell carcinoma: description of a new surgical technique
[Internet]. Vol. 8, Oncotarget. Available from: www.impactjour
nals.com/oncotarget/

Trivedi NP, Kekatpure V, Kuriakose MA (2012) Radical (com-
partment) resection for advanced buccal cancer involving mastica-
tor space (T4b): our experience in thirty patients. Clin Otolaryn-
gol 37:477-483

Chaukar DA, Dandekar M, Kane S, Arya S, Purandare N, Ran-
garajan V et al (2018) Invasion of the mandible in gingivobuccal
complex cancers: histopathological analysis of routes of tumour
entry and correlation with preoperative assessment. Oral Oncol
1(86):181-187

Brown JS, Barry C, Ho M, Shaw R (2016) Review a new classifi
cation for mandibular defects after oncological resection [Inter-
net]. Available from: www.thelancet.com/oncology

Amin MB, Edge S, Greene F, Byrd DR, Brookland RK, Washing-
ton MK, editors (2017). AJCC cancer staging manual. 8th ed.New
York: Springer-Verlag.

21.

22.

23.

24.

25.

26.

Liao CT, Ng SH, Chang JTC, Wang HM, Hsueh C, Lee LY et al
(2007) T4b oral cavity cancer below the mandibular notch is
resectable with a favorable outcome. Oral Oncol 43(6):570-579
Brown JS, Rogers SN, McNally DN, Boyle M (2000) A modified
classification for the maxillectomy defect. Head Neck 22(1):17-26
Cordeiro PG, Santamaria EN, York NY. A classification system
and algorithm for reconstruction of maxillectomy and midfacial
defects [Internet]. Available from: http://journals.lww.com/plasr
econsurg

Balm AJM, Smeele LE, Lohuis PJEM (2008) Optimizing exposure
of the posterolateral maxillary and pterygoid region: the lower
cheek flap. Eur J Surg Oncol 34(6):699-703

Chatni SS, Sharan R, Patel D, Iyer S, Tiwari RM, Kuriakose MA
(2009) Transmandibular approach for excision of maxillary sinus
tumors extending to pterygopalatine and infratemporal fossae.
Oral Oncol 45(8):720-726

Chaukar D, Prabash K, Rane P, Patil VM, Thiagarajan S et al
(2021) Prospective phase II open-label randomized controlled
trial to compare mandibular preservation in upfront surgery with
neoadjuvant chemotherapy followed by surgery in operable oral
cavity cancer. J Clin Oncol 40:272-281

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://www.impactjournals.com/oncotarget/
http://www.impactjournals.com/oncotarget/
http://www.thelancet.com/oncology
http://journals.lww.com/plasreconsurg
http://journals.lww.com/plasreconsurg

	Current Concepts of Ablative Surgery in Oral Cavity Cancer
	Abstract 
	Introduction 
	Materials and Methods 
	conclusion 

	Introduction
	Preoperative Evaluation
	Preoperative Evaluation
	Principles of Ablative Surgery
	Critical issues Relevant to Each subsite
	Tongue and Floor of Mouth

	Buccal Mucosa
	Gingivobuccal Sulcus and Mandible
	Hard palate and Maxillary Gingiva
	Neoadjuvant Chemotherapy

	Conclusion
	References


