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Abstract
CONTEXT: The pattern of nodal spread in oral cancers is largely predictable and treatment of neck can be tailored with 
this knowledge. Most studies available on the pattern are from the western world and for early cancers of the tongue 
and fl oor of the mouth. AIMS: The present study was aimed to evaluate the prevalence and pattern of nodal metastasis 
in patients with pathologic T4 (pT4) buccal/alveolar cancers. SETTINGS AND DESIGN: Medical records of the patients 
with pT4 primary buccal and alveolar squamous cell carcinomas treated by single-stage resection of primary tumor and 
neck dissection at Gujarat Cancer and Research Institute (GCRI), Ahmedabad, a regional cancer center in India, during 
September 2004 to August 2006, were analyzed for nodal involvement. MATERIALS AND METHODS: The study included 
127 patients with pT4 buccal/alveolar cancer. Data pertaining to clinical nodal status, histologic grade, pT and pN status 
(TNM classifi cation of malignant tumors, UICC, 6th edition, 2002), total number of nodes removed, and those involved 
by tumor, and levels of nodal involvement were recorded. Statistical analysis was performed using the Chi-square test. 
RESULTS: Fifty percent of the patients did not have nodal metastasis on fi nal histopathology. Occult metastasis rate was 
23%. All of these occurred in levels I to III. Among those with clinically palpable nodes, level V involvement was seen 
only in 4% of the patients with pT4 buccal cancer and 3% of the patients with alveolar cancer. CONCLUSIONS: Elective 
treatment of the neck in the form of selective neck dissection of levels I to III is needed for T4 cancers of gingivobuccal 
complex due to a high rate of occult metastasis. Selected patients with clinically involved nodes could be well served by 
a selective neck dissection incorporating levels I to III or IV.
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Introduction

Oral cancer accounts for 10.7% of all solid tumors in 
males and 5.4% in females in high incidence areas, 
such as India.[1] Metastases to the regional lymph 
nodes is the single most important prognostic factor in 
predicting local and distant failure as well as survival. 
The nodal metastasis reduces the survival by 50%.[2] 
Nodal metastasis in oral cancers is largely predictable 
with the levels I to III being most commonly involved. 
Skip metastasis to the levels IV or V in the absence of 
disease in the upper levels is around 4–5% except in the 
tongue where it approaches 16%.[3,4] The cancer of the 
buccal mucosa and lower alveolus together called the 
gingivobuccal complex cancer (Indian oral cancer) is the 
most commonly affected oral subsite in India.[5] Lymph 
nodal metastasis even with the mandibular involvement 
is less than 50%. Clinically enlarged nodes are often 

inflammatory or reactive.[6,7] Although a variety of 
tools are available for the detection of nodal metastasis, 
20–50% of clinically negative patients are found to have 
metastasis on final histopathology.[8-10] They develop 
clinical disease usually within 2 years if the neck is not 
treated initially.[8,9] The incidence of occult metastases 
varies with the site, size, and thickness of the primary 
tumor. Currently, elective treatment of neck is indicated 
if this incidence reaches 15–20%.[11]

The standard treatment for patients with clinically 
palpable metastatic lymph nodes has been comprehensive 
neck dissection. Classical radical neck dissection involves 
resection of level I to V lymph nodes along with the 
tail of parotid, submandibular gland, sternocleidomastoid 
muscle, internal jugular vein and, spinal accessory nerve. 
Although it is an oncologically safe procedure that 
significantly reduces the risk of regional recurrences, it 
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produces significant postoperative morbidity—mainly 
shoulder dysfunction. Aiming to reduce the morbidity, 
several modifications to this procedure have been 
employed.[11] Several reports have suggested spinal nerve 
dysfunction with associated morbidity even in patients 
who undergo modified or selective neck dissections. 
Hence the option of omitting dissection at sublevels 
II B and V in patients with clinically negative neck is 
being considered by some investigators.[12-14]

Most of the literature available on the incidence and 
patterns of nodal metastasis is from the western world 
where tongue and floor of the mouth cancers are more 
common than gingivobuccal complex cancers. Prediction 
of the lymphatic spread could help in choosing the 
appropriate surgical procedure for both clinically positive 
and negative neck. Therefore, the present study was 
designed to look into the pattern of cervical lymph node 
metastasis in patients with pT4 gingivobuccal cancers, 
which is the most common oral subsite in India.

Materials and Methods

Medical records of 127 patients with pT4 buccal 
mucosa/lower alveolus primary squamous cell carcinoma 
who had undergone single-stage comprehensive neck 
dissection along with excision of the tumor between 
September 2004 and August 2006 in a regional cancer 
center were analyzed for nodal involvement. Data 
regarding clinical nodal status, histologic grade, pT and 
pN status, total number of nodes removed, and those 
involved by tumor and levels of nodal involvement 
were recorded. The primary site and nodal staging was 
done according to the TNM classification of malignant 
tumors, UICC, 6th edition, 2002.[15]

Statistical analysis
Statistical analysis was performed to compare the nodal 
involvement in the primary buccal mucosa and alveolar 
cancer groups, using the Chi-square test.

Results

Age range in the study group was 21–90 years. The 
study included 99 males and 28 females (male:female 
ratio 3.5:1). Seventy-one patients had exclusive bone 
involvement (primary lower alveolus tumor), 43 had 
external skin involvement, and 13 had both skin 
and bone involvement (buccal mucosa) on final 
histopathologic examination (HPE). A total of 127 
comprehensive neck dissections were performed; 90 
patients underwent modified neck dissection and 37 
patients underwent classical radical neck dissection. 
Average nodal yield was 28 for the modified radical 

neck dissections and 32 for the classical radical neck 
dissections.

Distribution of pN category is shown in Table 1. 
Nearly 50% of the patients in each group had no 
nodal metastasis. In all, 63 of 127 patients (50%) 
had no nodal disease on final HPE. Next common 
category was pN2b with multiple involved nodes. A 
Chi-square test to find out the difference between the 
lower alveolus and buccal lesions in the development 
of nodal involvement was performed and no significant 
difference was observed. Occult metastasis is defined 
as metastasis in lymph nodes on final HPE in the 
absence of clinically detectable enlarged lymph nodes. 
Of the 56 patients with buccal cancer, 25 had clinical 
N0 neck of whom 7 had proven metastasis on final 
HPE. Hence, prevalence of occult metastasis was 
28%. Similarly, 6 of 26 patients with lower alveolar 
cancer (23%) who were clinically node negative had 
metastasis on final HPE. All of these metastases 
occurred in levels I to III. None of these 13 occult 
metastases was seen in level IV or V. Among those 
with pathologically involved nodes (pN+), levels I and 
II cervical nodes were the most commonly involved 
sites. The prevalence of nodal metastasis to level V was 
4% for buccal cancers (1 of 27) and 3% for alveolar 
cancers (1 of 36). There was no case with isolated 
level IV or V involvement in the absence of nodal 
disease at level I to III [Table 1]. 

Table 1: Summary of the prevalence and 

pattern of nodal metastasis in pT4 buccal and 

alveolar cancers

Primary site Buccal 

mucosa

Lower 

lveolus

Total

No. of patients 56 71 127

cN0 25 26 51

pN+ 07 06 13

Occult metastasis (%) 28 23 26

pN status[15]

 pN0 29 34 63

 pN1 06 10 16

 pN2a 01 01 02

 pN2b 19 19 38

 pN2c 01 06 07

 pN3 00 01 01

Pattern of nodal 

involvement (%)

 Level I 96 86

 Level II 42 53

 Level III 19 31

 Level IV 11 14

 Level V 04 03

Narendra and Tankshali: Nodal metastasis in pT4 gingivobuccal cancers

[Downloaded free from http://www.indianjcancer.com on Friday, January 11, 2013, IP: 125.16.60.178]  ||  Click here to download free Android application for this journal

https://market.android.com/details?id=comm.app.medknow


Indian Journal of Cancer | July–September 2010 | Volume 47 | Issue 3330

330 CMYK

Discussion

The cervical node metastasis in head and neck squamous 
cell carcinoma is the most important prognostic 
factor. [1,2,4,11] The prevalence of nodal involvement in 
pT4 cancers of the buccal mucosa/lower alveolus was 
50% in the present series. This is comparable to earlier 
findings. [4,16] In a recently published histopathologic 
study of 526 neck dissections by Woolgar (56 of 78 
primary cheek/lower aloveolus patients were pT4), 
pathologic nodal involvement among pT4 buccal and 
lower alveolar cancer patients was only 30%.[17]

Several clinical and pathologic studies have demonstrated 
that the pattern of lymph node metastases is largely 
predictable in patients with oral squamous cell 
carcinomas.[9,18-20] The use of selective neck dissection I 
to III supraomohyoid neck dissection (SOHND) for the 
elective treatment of the neck is now well established.
[10] However, its role in the treatment of patients with 
clinically positive neck is controversial. Some authors 
have advocated this type of selective neck dissection for 
patients with limited neck disease at the upper levels of 
the neck, without compromising local control. The main 
factors supporting this approach are the usually good 
prognosis in patients with single levels I or II metastasis 
independent of the extent of neck dissection, and the 
low rates of level V involvement in the oral cavity 
tumors. Furthermore, the high incidence of clinically 
false-positive lymph nodes in oral cavity cancer patients 
is well recognized. In selected cases, SOHND could be 
extended to level IV, and followed by radiotherapy when 
indicated.

The prevalence of occult metastases depends on the 
diagnostic modalities, the kind of study (retrospective or 
prospective), the number of lymph nodes removed and 
examined, and the histologic technique of lymph node 
analysis (number of sections, immunohistochemistry, 
molecular analysis, and others). The prevalence reported 
in retrospective single-section hematoxylin and eosin 
lymph node analysis is in the range of 11–33%, whereas 
prevalence reported in prospective studies is between 
35% and 48%. Although serial sectioning analysis, 
immunohistochemical methods, molecular and genetic 
analyses further enhance detection rates, significance of 
such a finding is yet to be determined. [9, 10] Prevalence 
of the clinically occult metastasis in the present study 
was 26%. Hence elective treatment of the neck is 
needed for all advanced tumors of buccal mucosa/lower 
alveolus. Since none of the metastases occurred in the 
levels IV or V, a suitable approach would be selective 
neck dissection I to III (SOHND) for patients with 
clinically negative neck. Similar to our findings, Diaz et 
al. have reported an occult metastasis rate of 26% for 

all stage buccal cancers.[7] However, other researchers 
have reported significantly low (3.5%) involvement of 
the level IV or V and skip metastasis rate of 1.5-5% in 
the clinically negative neck.[18-20]

A majority of the involved nodes were in the levels I 
and II. Isolated skip metastasis to the levels IV or V 
was not seen in the present study. Rao et al. in their 
series of 181 cases of neck dissection for T3/T4 lesions 
of alveolobuccal complex, reported nodal involvement 
of 85% in level I (91% in the present series), 51% 
in level II, 19% in level III, 18% in level IV, and 5% 
in level V. They also reported a 4.4% chance of skip 
metastasis at levels IV and V.[3] It is interesting to note 
that Woolgar has reported no metastasis at levels IV and 
V among 78 patients with cancers of buccal mucosa and 
lower alveolus (56 of 78 patients were pT4 status) in 
his study of 439 patients with oral and oropharyngeal 
cancers.[17] Even Shah et al. in their classical study 
of 516 radical neck dissections reported the absence 
of metastasis in level V in patients with cancers of 
buccal mucosa, retromolar trigone, and tongue and 
6% involvement in alveolar lesions in patients who 
underwent immediate therapeutic neck dissection.[18] 

Therefore, it is possible that in a carefully selected 
group of patients, a selective neck dissection of either 
the levels I to III (SOHND) or I to IV (anterolateral 
neck dissection) would be to remove a major part of 
the nodal disease. But this has to be proved in a large 
randomized clinical trial before advocating for routine 
clinical practice. Among pN+ category, most common 
group was N2b.

Several reports have confirmed the usefulness of 
minimally invasive sentinel lymph node biopsy in 
cutaneous melanoma and breast cancer.[21] However, 
only preliminary data testing the feasibility of the 
method exist regarding the management of oral 
and oropharyngeal squamous cell carcinoma. The 
complexity of lymphatic drainage and the presence of 
deep lymphatics of the neck make application of this 
method difficult. This attractive concept has recently 
been explored by several investigators who examined 
the feasibility of identifying the sentinel lymph node 
in primary echelons of drainage from oral cavity 
squamous carcinoma.[22-24] The current knowledge of 
sentinel lymph node biopsy does not allow avoiding the 
indication of elective neck dissection in clinical practice. 
Sentinel lymph node biopsy cannot be considered 
the standard of care at this time. However, there are 
multiinstitutional clinical trials testing this approach.[25] 
Management of occult neck node metastasis continues 
to be a matter of debate. The role of imaging methods, 
such as ultrasound-guided needle biopsy, sentinel node 
biopsy, and positron emission tomography–computed 
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tomography are still being evaluated as alternatives 
to elective neck dissections. Whether one of these 
techniques will change the current management of 
cervical node metastasis remains to be proved in the 
coming days.[9]

Since the present study is a retrospective, 
histopathologic study with inherent weaknesses, no 
definite recommendations can be made with respect to 
the type of neck dissection for clinically palpable nodes. 
At the same time, the study validates current approach 
of selective neck dissection for advanced primary 
oral cancers with clinically N0 neck. Nevertheless, 
information on the pattern of cervical lymph node 
metastases is important for not only the clinicians 
but also for pathologists. An awareness of the pattern 
of spread allows pathologists to concentrate their 
assessment on specific nodal groups and to produce 
standardized pathology reports. This is fundamental to 
the postsurgical management of the patient, including 
the planning of adjuvant radiotherapy. Further studies 
in the form of prospective randomized controlled trials 
comparing selective neck dissections to comprehensive 
neck dissections in addressing nodal disease in advanced 
oral cancers are warranted.
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