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our experience and a review of the literature
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Abstract (J Korean Assoc Oral Maxillofac Surg 2015;41:299-305)

Objectives: This article describes our experience with neck dissection in 10 patients with oral squamous cell carcinoma.

Materials and Methods: Between January 2007 and October 2009, 10 patients underwent primary surgery for the treatment of squamous cell carci-
noma of the oral cavity. For patients with N, disease on clinical exam, selective neck dissection (SND [I-I11]) was performed. In patients with palpable
cervical metastases (N+), modified radical neck dissections were performed, except in one patient in whom SND (I-I1I) was performed. The histopath-
ologic reports were reviewed to assess the surgical margins, the presence of extra-capsular spread, perineural invasion, and lymphatic invasion.
Results: On histopathologic examination, positive soft tissue margins were found in three patients, and regional lymph node metastases were present
in five of the ten patients. Perineural invasion was noted in five patients, and extra nodal spread was found in four patients. Regional recurrence was
seen in two patients and loco-regional recurrence plus distant metastasis to the tibia was observed in one patient. During the study period, three patients
died. Seven patients remain free of disease to date.

Conclusion: Histopathological evaluation provides important and reliable information for disease staging, treatment planning, and prognosis. The
philosophy of neck dissection is evolving rapidly with regard to the selectivity with which at-risk lymph node groups are removed. The sample size in

the present study is small, thus, caution should be employed when interpreting these results.
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I. Introduction

The treatment of oral squamous cell carcinoma is directed
at controlling the primary tumor and regional neck metasta-
ses, and neck dissection is an integral treatment component'”.
Lymph node metastasis is found in more than 50% of pa-
tients with oral squamous cell carcinoma’. Notably, the status
of cervical metastasis is the single most important prognostic

factor in survival of patients with oral squamous cell carci-
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noma*®, with the cure rates dropping to nearly half with re-
gional lymph node involvement””.

The decision to perform neck dissections is based upon the
knowledge of nodal metastasis patterns and risk factors for
neck metastasis such as tumor site, size, and thickness®. In pa-
tients clinically staged as N, the lymph node levels at risk are
I-IIT, while in N+ patients, the levels at risk are -1V, Nota-
bly, the posterior triangle (level V) is rarely involved by me-

. 6,9,10
tastases from oral carcinomas

. This information is helpful
in formulating a rational approach to surgical management
of the neck’. In clinically N, patients, selective neck dissec-
tion (SND [I-III]) is adequate. SND (I-III) is therapeutic for
pathologically negative nodes and also provides necessary
information for whether postoperative radiation therapy is re-

6,11,12

quired for pathologically positive nodes™ . In N+ patients,

modified radical neck dissection (MRND) with preservation
of the spinal accessory nerve, if possible, is advocated®".

The concept of neck dissection in head and neck carcinoma
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was first introduced by Crile" in 1906. Since then, various
techniques to preserve the lymph nodes, the spinal accessory
nerve, the internal jugular vein, and the sternocleidomastoid
muscle have been developed. Most recently, SND has been
accepted as the most successful staging and therapeutic pro-
cedure for oral squamous cell carcinoma in the clinically
negative neck'*. SND is also being performed in patients with
N+ necks and limited metastasis confined to the neck”. The
philosophy of neck dissection is evolving rapidly with regard
to the selectivity of at-risk lymph node group removal. In the
future, more SND approaches, such as super SNDs, might
replace SND. In this paper, we present our experience with
neck dissection in 10 patients with oral squamous cell carci-

noma, and we also present a review of the literature.

Il. Materials and Methods

Between January 2007 and October 2009, 10 patients un-
derwent primary surgery for the treatment of squamous cell
carcinoma of the oral cavity. The institutional review board
of our institution approved the current study, and the study
was conducted in accordance with the Declaration of Helsin-
ki. All patients gave written informed consent. Data regard-
ing the age, sex, primary tumor site, and TNM stage were
recorded. Preoperative biopsies of the primary tumors were
collected to confirm the clinical diagnoses. TNM staging was
assigned according to the 2002 American Joint Committee
on Cancer classifications. Ultrasonography and computed to-
mography scan of the neck were performed to determine the
extent of neck metastasis. Distant metastases were excluded
by further clinical examination of distant nodal sites and by
chest radiography. Pre-anesthetic testing and medical evalua-
tions were performed for each patient as needed.

Surgical dissection of the cervical lymph nodes at risk
of metastasis was undertaken as part of the management of
the primary tumor. For patients with clinically N, necks,
SND (I-IIT) was performed. In patients with palpable cervi-
cal metastases (N+), MRND was performed, except in one
patient in whom SND (I-III) was performed. SND (I-III)
was completed in six patients, and MRND was completed in
four patients. The histopathologic reports were assessed for
surgical margins, the presence of extracapsular spread, peri-
neural invasion, and lymphatic invasion. Postoperative radia-
tion therapy to the neck was used in patients with involved
or nearly involved margins of excision, extranodal tumor
spread, multiple positive lymph nodes in the neck, and in

those with poorly differentiated pathology with perineural or
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perivascular spread. Five patients were treated with surgery
followed by radiotherapy. In two patients, surgery was fol-
lowed by radiation therapy and chemotherapy. Three patients
were treated by surgery alone, as there was no postoperative
indication for radiotherapy. Patients were followed up ev-
ery four months for the first two years and every six months
thereafter.

Ill. Results

The present series was comprised of six men and four
women ranging in age from 34 to 72 years. Patient age,
tumor site, TMN stage, level of positive nodes, treatment,
histopathological findings, and survival are summarized in
Table 1. On histopathologic examination, negative soft tissue
margins were found in seven patients, and positive soft tissue
margins were found in three patients. Positive bony margins
were found in only one patient out of seven in whom bone
resections were performed.

Regional lymph node metastases were present in five out
of ten patients. Perineural invasion was noted in five patients,
and extra nodal spread was noted in four patients. Regional
recurrence was noted in two patients, and loco-regional re-
currence with distant metastasis to the tibia was observed in
one patient. During the study period, three patients died. Of
these, one patient died of distant metastasis, one patient died
of regional recurrence, and one patient died of uncontrolled

hypertension. Seven patients remain free of disease to date.

IV. Discussion

The successful treatment of oral squamous cell carcinoma
hinges on management of the neck because metastasis to the
neck is the single most important prognostic factor**”'*".
Interestingly, the patterns of nodal spread in the neck are rela-
tively predictableﬁ. Specifically, neck levels I, II, and IIT are at
the greatest risk of nodal metastasis from primary squamous
cell carcinoma of the oral cavity’. Tumors of the tongue have
the highest incidence of neck metastasis, followed by the
floor of the mouth, the lower gums, the buccal mucosa, the

6,20 . .
. The incidence of

upper gums, the hard palate, and the lips
pathologically-proven metastasis in the clinically N, neck fol-
lows a similar pattern. Tumors of the upper gum, hard palate,
and lips have such a low rate of occult metastasis that elec-
tive treatment of the neck is unnecessary. Additionally, the
posterior triangle (level V) is seldom involved by metastases

. 6,10
from these lesions™” .



Survival
Survived
Local and regional, Died
Died
Died
Survived
Survived
Survived
Survived
Survived
Survived

Recurrence
distant metastasis

None
Regional
Regional
None
None
None
None
None
None

Not given
Not given
Not given

Postoperative

radiotherapy
Given
Given
Given
Given
Given
Given
Given

invasion
Absent
Present
Absent
Present
Present
Present
Absent
Present
Absent
Absent

spread
Absent
Present
Absent
Absent
Present
Absent
Present
Absent
Absent

Extracapsular Perineural
Present

Level of
Level I and II

Positive
neck nodes positive node
None
Present  Level I
Present  Level I
Present  Level I
Absent None
Present  Level I1
Absent None
Present
Absent None
Absent none

Histopathological findings
Absent

Soft tissue
margins
SND (I-III)  Poorly differentiated ~Negative
Positive
Negative
Positive
Negative
Positive
Negative
Negative
Negative
Negative

differentiated

Well differentiated

SND (I-1II) Well differentiated
differentiated

SND (I-III) Moderately

Histodifferentiation
Well differentiated
Well differentiated
Well differentiated

SND (I-III) Well differentiated
SND (I-1II) Well differentiated

SND (I-III) Moderately

dissection

MRND
MRND

Type of neck

TNM
stage

IV, (T,N,;M,) MRND

11 (T,N,M,)

IV, (T,N,,M,) MRND
I (T,NM,)

IV, (T4,NoM,)
IV, (T,,N\M,)
IV, (T,N,,M,)
IV, (T,N,M,)
IV, (T4,NoM,)

11 (T,NM,)

and RMT
64 Lower alveolar ridge

37 Lower alveolar ridge
and RMT

55 RMT

Site of primary tumor
(SND: selective neck dissection, MRND: modified radical neck dissection, RMT: retromolar triagone)
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68 Lower alveolar ridge
58 Lower alveolar ridge
64 Lower alveolar ridge
34 Buccal mucosa

45 Upper alveolar ridge

72 Tongue
50 Tongue

Age

(yr)

Table 1. Details of cases presented

Neck dissection for oral squamous cell carcinoma

Management of the N, neck in oral squamous cell carci-
noma has been debated extensively, but several authors sup-
port the use of elective neck dissection”**. SND (I-II) or su-
praomohyoid neck dissection consists of removing the nodal

25,26

regions I, II, and III"™""". These approaches remove the nodes
at the highest risk of involvement from a primary tumor orig-
inating in the oral cavity”. SND (I-III) is the standard staging
procedure and may even be considered therapeutic for pa-
tients with N, oral and oropharyngeal cancers™. It is widely
accepted as the appropriate SND approach for patients with

11,25,29
. In our

oral cavity cancer and a clinically negative neck
series, SND (I-III) was performed in five patients with clini-
cally negative necks. After five years of follow-up, no recur-
rence has been noted to date.

Cunningham et al.” supported the use of elective neck dis-
section in patients with stage I and II oral cavity carcinoma.
Furthermore, Kligerman et al.”' conducted a study to deter-
mine the indication for elective neck dissection in patients
with early oral cavity squamous cell carcinoma. Sixty-seven
patients were stratified by stage (T1 and T,N,), and patients
in each stage were randomized to receive resection alone or
resection plus elective supraomohyoid neck dissection. The
disease-free survival rates at 3.5 years for resection alone
and resection plus elective supraomohyoid neck dissection
were 49% and 72%, respectively. They concluded that neck
dissection was mandatory in early-stage oral squamous cell
carcinoma due to the superior survival rates compared to
resection alone and the poor salvage rate. In considering the
results from the above authors, we performed elective neck
dissections in patients with early-stage squamous cell carci-
noma.

Tumors arising from the tongue and floor of the mouth
have a high propensity for early metastasis, regardless of
their size and differentiation. Unless the treatment of choice
for the primary lesion is radiotherapy, elective neck dissec-
tion with removal of lymph node levels I through III (and
level 1V for tongue cancer) is the minimum recommended
treatment for N, squamous cell carcinoma of the oral cavity™.
Of note, Byers et al.”" observed skip metastases to level IV in
squamous cell carcinoma of the tongue at a rate of 15% and
suggested that level IV should be included in SND. In addi-
tion, Woolgar™ also advocated for this approach. However,
Khafif et al.” found that the rate of metastasis to the undis-
sected level IV was only 2% in tongue carcinoma, and they
concluded that metastasis to level IV lymph nodes was rare
in patients with T1-T3 or N, oral tongue cancer. Thus, they
proposed that dissection of these nodes should be performed
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only when there is intraoperative suspicion of metastasis in
levels II or III.

SND (I-III) has been used extensively as a staging proce-
dure in patients with N, oral squamous cell carcinoma, and
it is also a potentially curative procedure in selected patients
with limited metastatic disease of the neck''. Pathological
studies of lymph node metastasis suggest that the use of SND
is also appropriate in some patients with clinically obvious
cervical lymph node metastases. When indicated, the appli-
cation of postoperative radiation therapy further reduces the
rate of regional failure in patients following SND". Further-
more, Kolli et al.** assessed the potential role of SND (I-III)
in patients with clinically positive nodes. The overall regional
control rates achieved with SND (I-III) in patients with patho-
logically negative vs positive nodes in the neck were 88% vs
71%, respectively. These results indicated that SND (I-III)
alone was inadequate treatment for patients with pathologi-
cally confirmed, clinically positive nodes. Adjuvant radiation
therapy in these patients improved regional control, however.
Additionally, Andersen et al.” conducted a study to deter-
mine the oncologic efficacy of SND in patients with node-
positive squamous cell carcinoma of the head and neck. They
concluded that SND can be performed safely and effectively
in appropriately chosen patients with clinically node positive
metastasis in the neck from squamous cell carcinoma of the
upper aerodigestive tract. Regional control rates comparable
to those of more comprehensive operations can be achieved
in appropriately selected cases. For example, Traynor et al.”
suggested that the use of SND could be extended to N2B and
N2C disease in the absence of massive lymphadenopathy,
nodal fixation, gross extracapsular spread, or a history of
previous neck surgery. However, Spiro et al.” critically as-
sessed supraomohyoid neck dissection and SND (I-IIT) and
stated that when nodal disease was clinically obvious, treat-
ment failure was more frequent, even with the addition of
postoperative radiotherapy. In the present series, SND (I-1II)
was performed in one patient with clinically obvious nodes,
and even with the addition of postoperative radiotherapy, the
treatment failed.

Nowadays, attempts are being made to replace MRND
with SND for early node positivity”. It is possible that in the
future, SND combined with adjuncts such as radiotherapy
or chemotherapy will become the standard of care for ad-
vanced nodal disease™. In N, and N+ disease with metastasis
identified at a single anterior level, the prevalence of level V
metastasis remains low. Therefore, SND is adequate manage-
ment in these cases. The low likelihood of metastasis to level
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V, even in N+ disease, should be considered when perform-
ing neck dissection for oral squamous cell carcinoma'.

The neck should always be treated in patients who have
larger T3 and T4 cancers because of the high incidence of
nodal metastasis'. If there is palpable nodal disease (N+),
removal of levels IV and V is also necessary. However,
exceptions may be considered for nodal disease confined to
levels I or II by gross examination intraoperatively. Under
these circumstances, selective removal of levels I through IV
is more appropriate™. In our series, MRND was performed in
four patients with N+ necks.

The histologic evaluation of head and neck cancers pro-
vides important and reliable information for disease staging,
treatment planning, and prognosis™. In their study on the
prognostic value of lymph node involvement in oral cancers,
Tankéré et al.” found that lymph node involvement was
present in 52.6% of patients. In our patients, lymph node
metastasis was present in 5 out of 10 patients. Rahima et al.*
found that metastatic lymph nodes were confirmed histologi-
cally in 80.6% of patients who underwent therapeutic neck
dissection. However, the clinical assessment of lymph nodes
has pitfalls. Specifically, the incidence of carcinoma in clini-
cally negative nodes varies from 15% to 38%°. Woolgar™
explored the pathology of the N, neck and found metastasis
in 21% of patients with N, necks and intraoral/oropharyngeal
carcinoma.

The factors responsible for treatment failure at the primary
site and in the neck, as studied by Shah et al."" are female
gender, higher stage, tumors with deep invasion, positive sur-
gical margins, multiple involved lymph nodes at multiple lev-
els, extracapsular extension of disease in the cervical lymph
nodes, and involvement of soft tissues in the neck. Local rad-
icality and whether the surgical margins are positive or clean
are prognostically significant in the surgical management of
oral cancer. Reports differ concerning the occurrence of posi-
tive margins, with rates varying between 0% and 52% de-
pending on the location and extension of the primary tumor®.
In the present study, positive surgical margins were found in
three patients. These patients were managed by postoperative
radiotherapy after consultation with a radiotherapist. Surgery
was not performed in these cases, as these patients were re-
luctant to undergo an additional procedure.

Histologic demonstration of extranodal tumor spread in
metastatic lymph nodes is thought to be an important prog-
nostic factor for recurrence in squamous cell carcinomas of
the head and neck”. Leemans et al.* studied recurrence of

head and neck cancer at the primary site in relation to the his-



topathologic involvement of the neck. They found that extra-
capsular spread was present in 45.1% patients. In their study
on the impact of extranodal spread of lymph node metastases
in patients with oral cancer, Shingaki et al.”’ observed that
extranodal spread was present in 46% of patients. In the
current study, extranodal spread was noted in 4 out of 10 pa-
tients. Furthermore, Shingaki et al.* reported that the rate of
neck failure in patients without extranodal spread was 14%,
and the rate was 18% in patients with extranodal spread. In
the present series, half of the patients with extranodal spread
developed neck recurrence.

Rahima et al.*’ conducted a study to elucidate the oc-
currence of perineural invasion in patients with squamous
cell carcinoma of the oral cavity and oropharynx, and they
examined the effect of perineural invasion on survival, the
incidence of local recurrence, regional recurrence, and distant
metastasis. They found perineural invasion in 25.7% patients.
However, in the current series, perineural invasion was found
in five patients. Rahima et al.*’ found that only perineural in-
vasion was significantly associated with regional recurrence.
In the present study, three patients had regional recurrence,
and of these, two also had perineural invasion. Furthermore,
these authors also found an association between perineural
invasion and distant metastasis®. In the present series, distant
metastasis was found in one patient, and perineural invasion
was also present in this patient. The relationship between
perineural invasion and the incidence of local recurrence has
been reported by many investigators®. In the current series,
one patient developed local recurrence, and this patient also
had perineural invasion.

Arduino et al.” performed a retrospective study of 334
cases exploring the independent clinical and histopathologic
prognostic factors of oral squamous cell carcinoma. They
found recurrence in almost 30% of their patients. The recur-
rence varies from 16% to 42%". In the present series, three
patients had recurrence. One patient had recurrence at the
primary site and in the neck, and two patients had regional
recurrence. All three patients had higher T stages, and lymph
node metastases were present. Of these three patients, two
had positive surgical margins. Extracapsular spread was pres-
ent in two of the three patients, and perineural invasion was
present in two patients.

The three most significant factors impacting the survival
rate of oral cancer patients are TNM stage, local recurrence
after surgery, and metastasis to cervical lymph nodes after
surgery’. The overall five-year survival rate of oral squa-

mous cell carcinoma patients as studied by Oh et al."” was

Neck dissection for oral squamous cell carcinoma

66.90%. In the present study, seven patients survived, but
three patients died of the disease.

In the past decades, significant refinements have been
made in the philosophy of neck dissection, emphasizing the
need for functional conservation to improve the quality of life
of patients with oral squamous cell carcinoma. Nowadays,
MRND is being replaced by SND, and trends suggest that the
future will offer even more SND approaches, such as super
SNDs. Super SND involves the compartmental removal of
fibrofatty tissue contents within the defined boundaries of
two or fewer contiguous neck levels. It is indicated mainly
for elective treatment of the clinically N, neck48, but can be
considered for salvage treatment of persistent lymph node
disease after chemoradiotherapy®. We believe that if com-
parable results can be achieved with a more SND, then the
quality of life in patients with oral cancer may continue to

improve.

V. Conclusion

This article describes our experience with neck dissection
in ten patients with oral squamous cell carcinoma. Histo-
pathological evaluation provides important and reliable in-
formation for disease staging, treatment planning, and prog-
nosis. The philosophy of neck dissection is evolving rapidly
with regard to the selectivity with which at-risk lymph node
groups are removed. The sample size in the present study is
small; hence, it may be prudent to exercise caution when in-

terpreting the results.
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