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Abstract

Background: To evaluate the effectiveness of the supraomohyoid neck dissection in clinically NO neck patients
with squamous cell carcinoma of buccal mucosa and gingivobuccal sulcus. Materials and Methods: This was
a prospective study of five patients with squamous cell carcinoma of gingivobuccal mucosa of oral cavity with
clinically NO neck, conducted over a period of 2 years from July 2007 to Oct 2009 in the Department of Oral and
Maxillofacial Surgery, Narayana Dental College and Hospital. The study was conducted in patients irrespective
of age, sex, size, thickness, and type of differentiation of the lesion. All patients have clinically non-palpable
lymphnodes (NO neck), while patients with palpable lymphnodes, patients with previous surgery, and patients
with previous radiotherapy were excluded from the study. Results: Level I was the commonest site of neck
metastasis in our study. Among the five patients, two (40%) patients (case 2 and 3) had occult cervical metastasis
(level IB nodes are histopathologically positive nodes) and the remaining three patients (60%) had no occult
cervical metastasis. The recurrence rate was 20% for patients who received postoperative radiotherapy. There
was no morbidity and postoperative dysfunction and the mortality rate was only 20% in our study. Conclusion:
Supraomohyoid neck dissection is the therapeutic procedure in clinically NO neck patients with squamous cell
carcinoma of buccal mucosa and gingivobuccal sulcus of mandible. Supraomohyoid neck dissection, when
indicated, contributes to the concept of less-invasive surgery and offers functional and aesthetic advantages
without compromising the clearance with minimal morbidity.
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factors in oral cancer.?). The oral cavity is the
predominant location for malignant tumors in the head
and neck.

George Crile systematically described the technique of
radical neck dissection in 1906.P! Suarez!*! was the first
to describe modified radical neck dissection and Boccal!
popularized modified radical neck dissection. By the late
20™ century, the concept of selective neck dissection,
consisting of resection of only the nodal groups at
greatest risk for metastasis from a given primary site,
was studied and developed. In general, node levels I-
III [supraomohyoid neck dissection (SOHND)] are
removed for primary tumors of the oral cavity and
oropharynx.

The surgical technique of neck dissections has
evolved from radical neck dissection to modified or
functional neck dissection and then to selective neck
dissection.[®) The classic radical neck dissection, first
described by Crile and popularized by Martin,” was the
“gold standard” for patients with identifiable cervical
lymph node metastasis. It secemed to be unacceptable
for patients with negative neck because of the morbidity
associated with it, such as pain, shoulder disability, and
long-term adverse cosmetic effects.

The purpose of selective neck dissection is to
selectively remove the lymphatic groups at high
risk for metastasis and to decrease morbidity by
preserving the sternocleidomastoid muscle, internal
jugular vein, and accessory nerve. Supraomyohyoid
neck dissection is a subtype of selective neck
dissection that dissects only at-risk level I, II, and III
nodes.

This study was done to evaluate the effectiveness of the
SOHND technique in clinically NO neck patients who
reported to the Department of Oral and Maxillofacial
Surgery, Narayana Dental College, Nellore with
squamous cell carcinoma of buccal mucosa and
gingivobuccal sulcus of the mandible.

MATERIALS AND METHODS
Materials

This was a prospective study of five patients with
squamous cell carcinoma of gingivobuccal mucosa of
the oral cavity with clinically NO neck over the period of
2 years from July 2007 to Oct 2009 in the Department
of Oral And Maxillofacial Surgery, Narayana Dental
College and Hospital.
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Methods

Criteria of inclusion

This study was conducted in patients irrespective of
age, sex, size, thickness, and type of differentiation
of the lesion. All patients had clinically non-palpable
lymphnodes (NO neck) and they had undergone
ipsilateral SOHND with or without myocutaneous
pedicle flap reconstruction followed by radiotherapy.
All patients had negative margins at the time of primary
resections and a minimum of 2 years of follow-up.
Staging of the primary tumor and neck nodes was done
according to the (2002) American Joint Committee on
Cancer/Union Internationale Contre le Cancer (AJCC/
UICC)® criteria, and the classification system of
cervical lymph nodes developed by the Committee
for Head and Neck Surgery and Oncology of the
American Academy of Otolaryngology-Head and Neck
Surgery (AAO-HNS)® was used.

Criteria of exclusion

Patients with palpable lymph nodes, patients
with previous surgery, and patients with previous
radiotherapy were excluded from the study.

Preoperative evaluation of the patient

Preoperative staging of the neck lymphatic metastases
was based on physical palpation and thorough
examination of the neck.

Surgical technique

Technique of SOHND

Skin involvement with perforation was present in
case 1 [Figures 1-3], and 2 cm of safe margin was left
at the primary site.'” Reconstruction of the surgical
defect was done by sternocleidomastoid myocutaneous
flap in case 2 [Figures 4-6], case 3 [Figures 7-9]
and case 4 [Figures 10-12], but in case 1 and case
5 [Figures 13-15] primary suturing was done. There
was no intraoperative complication. The patient was
positioned with the top of the head even with the
head of the table. A shoulder roll was placed, and the
neck was extended and turned to the contralateral
side. After sterile skin preparation and draping, an
incision was made in a natural skin crease. The incision
extended from the midline to the posterior aspect of
the sternomastoid muscle and should be at a level just
inferior to the hyoid bone. It could be curved anteriorly
toward the chin and posteriorly toward the mastoid.
The skin along the incision line might be infiltrated
with 1% lidocaine with 1:200,000 epinephrine for
hemostasis. This incision provides an excellent cosmetic
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Figure 1: Preoperative

Figure 5: Preoperative

result in most cases and adequate surgical access to
levels I-III. The incision was made sharply through the
skin and platysma muscle. Injury to the anterior and
external jugular veins and greater auricular nerve should

Figure 2: Preoperative

Figure 4: Preoperative

Figure 6: Postoperative

be avoided. The superior skin flap was elevated in the
subplatysmal plane superficial to the anterior jugular
vein, and external jugular vein and greater auricular
nerve upto the inferior border of the mandible.
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Figure 7: Preoperative Figure 8: Preoperative

Figure 9: Postoperative Figure 10: Preoperative

Figure 11: Preoperative Figure 12: Postoperative

The marginal mandibular branch of the facial nerve  plane until the omohyoid muscle was identified. At
was located within the fascia deep to the platysma and  this point, neck dissection can proceed with dissection
just superior to the submandibular salivary gland. The  of level I node. Level I can be subdivided into levels IA
inferior skin flap was also elevated in the subplatysmal  and IB, corresponding to the submental triangles and
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Figure 13: Preoperative

Figure 14: Preoperative

Figure 15: Postoperative

submandibular, respectively. The facial vein was ligated
and divided. Because the facial vein lies just below the
marginal mandibular nerve, reflecting it superiorly
“protects” the nerve. A similar maneuver was performed
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with the facial artery at this level. A node was frequently
encountered at the inferior border of the mandible
adjacent to the facial vein and in close proximity to the
marginal mandibular nerve. Care was taken to include
nodes in this area with the specimen while protecting
the nerve. Once the marginal mandibular nerve was
dissected and protected, attention was directed to the
submental triangle (level IA). The level I lymph node
are removed. Lingual nerve and hypoglossal nerve can
be preserved if they are not involved in the tumor. The
duct of the submandibular gland was ligated.

The dissection now proceeds to level II. The greater
auricular nerve can be preserved. The external jugular
vein was divided and ligated. The spinal accessory
nerve was identified. The lymph node pad superior
to the nerve (level IIB) was then separated from the
sternomastoid muscle and dissected off the deep neck
musculature from superior to inferior. The spinal
accessory nerve was gently freed from the underlying
tissue. Complete removal of the upper 1/3™ and middle
1/3™ jugular lymphnodes (levels II and III lymphnodes
along the interjugular vein). Care was taken to avoid
injury to the phrenic nerve. The carotid artery and
vagus nerve were Iidentified and preserved. After
removal, the specimen was immediately labeled to
identify the lymph node levels and sent to the pathology
laboratory for evaluation.

Total level I, II, and III lymphnodes were selectively
removed; hemimandibulectomy with disarticulation
was done on the left side in case 2, 3, 4, and 5, but
the same procedure was done on the right side in
case 1. Except in one case (case 3), the superior
thyroid artery branch for sternomastoid muscle was
severed intraoperatively while raising the flap and
postoperatively the whole flap had undergone necrosis
in the same patient.

RESULTS

Pathologic reports were reviewed for patients (all
patients were clinically NO neck) who underwent
ipsilateral SOHND treatment from July 2007 to Oct
20009.

Level I was the commonest site of neck metastasis in
our study. Among five patients, two (40%) patients
(case 2 and 3) had occult cervical metastasis (level IB
nodes were histopathologically positive nodes) and
the remaining three patients (60%) had no occult
cervical metastasis. The metastasis rate according to
T stage is listed in Table 1. One patient (case 4) (20%)
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Table 1: Occult cervical metastases according to

T stage
T stage No. of patients PN- PN+
T2 1 1 0
T3 1 0 1
T4 3 2 1
Total 5 3 (60%) 2 (40%)

was with T2 stage disease, one patient (20%) (case 3)
had T3 stage disease, and three patients (case 1, 2,
and 5) (60%) were with T4 stage disease. The occult
metastatic rate was found to increase according to the
T stage of primary tumors. The occult metastasis rate
was 40%. No extracapsular spread of disease was seen
in all node-positive cases. All 5 (100%) patients had
well-differentiated tumor. One patient (case 3) (20%)
developed regional recurrences (neck failure) that were
in the ipsilateral neck dissected (level IIA, B) region.
The interval for recurrence was 6 months. The same
patient developed distant metastasis in the sacral region
of the spine and died. Disease-free survival (DEFS)
rate was 80% for a period of 2 years, and the overall
survival (OS) rate was 80% for a period of 2 years. All
patients received postoperative radiotherapy and the
recurrence rate was 20% for patients who received
postoperative radiotherapy. There was no morbidity and
postoperative dysfunction, and only 20% mortality was
observed in our study.

Master chart

All patients had squamous cell carcinoma in the
gingivobuccal complex of the oral cavity and all were
with clinically NO neck and they had undergone
ipsilateral SOHND treatment for neck from July 2007
to Oct 2009.

DISCUSSION

The classic radical neck dissection, first described by
CrileP! and popularized by Martin,[”! was the “gold
standard” for patients with identifiable cervical lymph
node metastasis. Swarez! first described the technique
of “functional neck dissection.” This was popularized
by Ettore Bocca, who recommended the functional
neck dissection for comprehensive clearance of regional
cervical lymph nodes in the lateral neck in a monoblock
fashion preserving the sternocleidomastoid muscle,
internal jugular vein, and spinal accessory nerve.

The surgical technique of neck dissections has
evolved from radical neck dissection to modified or
functional neck dissection and then to selective neck
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dissection.['"l Gavilan!'?! described that functional neck
dissection decreased the morbidity associated with
radical neck dissection, but also improved the functional
outcome. Functional neck dissection was considered as
effective as radical neck dissection in the treatment of
NO and N1 disease without extracapsular spread.

The purpose of selective neck dissection is to
selectively remove the lymphatic groups at high risk for
metastasis and to decrease morbidity by preserving the
sternocleidomastoid muscle, internal jugular vein, and
accessory nerve. Supraomyohyoid neck dissection is a
subtype of selective neck dissection that dissects only
at-risk level I, II, and III nodes.

The gingivobuccal complex is composed of the buccal
mucosa, gingivobuccal sulcus, lower gingiva, and
retromolar trigone. It is the most common subsite of
oral cancer in the Indian population, closely linked to
the habit of chewing betel quid containing tobacco, and
this mixture is highly irritating to the oral mucosa and
results in a variety of lesions, ranging from premalignant
lesions to frank malignancies.

Pathak et al.'"¥ described that even in T3 and T4 tumors,
less than half (46%) the tumors have nodal metastasis
and occur most frequently at level I in gingivobuccal
cancer. The first echelon nodes for squamous cell
carcinoma of the buccal mucosa are at level T or IL[
Rao et al."! described skip metastasis of 9-13% in
gingivobuccal cancer patients, but it is usually not at
levels IV and V.

In our study, level I was the commonest site of neck
metastasis. Among our five patients, case 4 (20%)
was with T2 stage disease without any occult cervical
metastasis, case 3 (20%) was with T3 stage disease
with occult cervical metastasis (level IB nodes are
histopathologically positive nodes), and the remaining
three patients (case 1, 2, and 5) (60%) were with
T4 stage disease and among them, only one patient
(case 2) (20%) had occult cervical metastasis (level IB
nodes are histopathologically positive nodes). Two
patients (40%) had occult cervical metastasis (level
IB nodes are histopathologically positive nodes). The
occult metastatic rate was found to increase according
to the T stage of the primary tumors. The occult
metastasis rate in this study was 40%.

Pinoselle et al." found severe shoulder dysfunction in
radical neck dissection (51%), while it is considerable
in functional neck dissection (34%) but very minimal
in supraomohyoid neck dissections (7%). Temporary
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Lesion

Incision

Incision

Clearance
of Level I
Lymphnodes

Clearance of level I lymph nodes

dystunction is noticed even after supraomohyoid neck
dissections; this usually recovers in 6 months.!”]

In our study, the shoulder dysfunction rate was 0%. The
DFS rate was 80% for a period of 2 years. The OS rate
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Draping

Draping

~ Subplatysmal

i dissection

v

Subplatysmal dissection

Level II

Level III

P »
Clearance of level II and III lymph nodes

was 80% for a period of 2 years. All patients received
postoperative radiotherapy and the recurrence rate
was 20%. There was no morbidity and postoperative
dystunction, and only 20% neck failure (level IB) was
seen; there was no single node with extracapsular spread.
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Sternocleidomastoid (SCM) flap raised

flap

insert

Closure

Recurrence after supraomohyoid neck dissections can
be either in the field of dissection or out of the field.
Carvalho et al."® found 57.1% of them to be within the
limits of dissection. Similarly, two-thirds of recurrences
following supraomohyoid neck dissections were in the
field of dissection.!”!

In our study, regional recurrence was found in
one patient (20%) that was within the field of neck
dissection (level IIA, B), and the recurrence may be
due to using of sternomastoid myocutaneous flap for
reconstruction of the defect in the oral cavity. While
raising the sternomastoid myocutaneous flap, the
sternomastoid branch of superior thyroid artery was
severed accidentally. Due to that, a careful dissection to
preserve the only vascular supply (branch from occipital
artery) to the flap possibly resulted in inadequate
removal of the lymph nodes (level IIA, 1IB), which
could have resulted in recurrence. Postoperatively, the
same patient got total sternomastoid myocutaneous flap
necrosis and infection.

139 Journal of International Society of Preventive and Community Dentistry

Specimen

The patient was a diabetic and hypertensive, and it took
sufficient time to control the infection. Because of that,
there was a delay for postoperative radiotherapy, which
may be the cause for recurrence. The same patient got
distant metastasis in the sacral region of the spine and
died 1 year after surgery.

In our study, none of the patients had intraoperative
complications; but postoperatively, one patient had total
flap necrosis (sternomastoid myocutaneous flap).

CONCLUSION

The surgical technique of neck dissections has
evolved from radical neck dissection to modified or
functional neck dissection and then to selective neck
dissection. The first echelon nodes for squamous cell
carcinoma of the buccal mucosa are at level T or II.
Thus, supraomohyoid neck dissection is an appropriate

procedure for the NO neck.
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Cancer of the gingivobuccal sulcus involves neck
nodes in a predictive fashion, with nodal involvement
restricted to levels I-III. Thus, supraomohyoid neck
dissections may have a therapeutic role in gingivobuccal
cancers with no nodal involvement. The main
advantage is that selective approaches further reduce
postoperative disfigurement and dystunction, which can
still be significant.

In our study, level I was the commonest site of neck
metastasis. All five patients (clinically all patients
were NO neck) underwent ipsilateral supraomohyoid
neck dissection; among them, 2 (40%) patients
had occult cervical metastasis (level IB nodes are
histopathologically positive nodes) and the others did
not have occult cervical metastasis (histopathologically
negative nodes). There was no morbidity and
postoperative dysfunction, and the mortality rate was
only 20%.

Supraomohyoid neck dissection is the therapeutic
procedure in clinically NO neck patients with squamous
cell carcinoma of buccal mucosa and gingivobuccal
sulcus of mandible. Supraomohyoid neck dissection,
when indicated, contributes to the concept of
less-invasive surgery, and offers functional and aesthetic
advantages without compromising the clearance with
minimal morbidity.
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