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ABSTRACT 

Objectives: To determine the frequency of occult (node negative) cervical lymph node metastasis in primary 
head and neck squamous cell carcinoma, using contrast enhanced computed tomography (CT). 

Study Design: Cross sectional descriptive study. 

Place and Duration of Study: Study was conducted in Department of Radiology, Combined Military Hospital 
Rawalpindi. Duration of the study was 06 months i.e. from 19th February 2011 to 19th August 2011. 

Patients and Methods: A total of 141 cases, fulfilling the ınclusion criteria, reporting to the radiology 
department, were included in the study after seeking written informed consent. All patients underwent 
contrast enhanced CT scan of the neck from base of skull to root of neck using Asteion Whole Body X-ray CT 
Scanner (Model TSX-021A). Images were evaluated for the presence or absence of cervical lymph node 
metastasis according to the cervical lymph node metastatic criteria at each level of the neck. 

Results: Of the 141 patients with clinically no head and neck squamous cell carcinoma, 45.4% were found to 
have lymph node metastases. Frequency of occult metastases in squamous cell carcinoma of oral cavity was 
47.6%, oropharynx 23.5%, larynx 33.3% and hypopharynx 78.6%. 

Conclusion:  In clinically node negative neck, the risk of lymph node metastases is significantly high in 
patients of head and neck squamous cell carcinoma in our population. All patients presenting with node 
negative neck should undergo CT scans for early detection of occult metastasis. 
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INTRODUCTION 

Histopathologically, squamous cell 
carcinoma (SCC) is most frequently seen in 
head and neck malignancies. These cancers that 
arise from the lips, oral cavity, nasal cavity, 
paranasal sinuses, oropharynx and larynx, 
account for 5% of all malignant tumors1. Oral 
cavity and oropharynx tumors account for more 
than 2% of all the malignant neoplasms and 
consistently ranks among the top ten prevalent 
cancers worldwide2. In South Central Asia, oral 
cavity carcinoma is the third most common 
prevailing cancer3. 

Regional lymph node metastasis is a 
frequent finding and one of the most important 

factors in the prognosis and treatment of 
patients with head and neck tumors. The 
management of neck positive head and neck 
squamous cell carcinoma (HNSCC) revolves 
around the standard therapeutic options which 
include surgery with radical tumor resection, 
dissection of lymph nodes of varied extensions, 
radiotherapy or chemotherapy or any of these 
treatment combinations. 

In clinically node negative neck, lymph 
nodes in the neck are also treated with surgery 
or radiotherapy because statistical data from 
various studies reveal that the risk of occult 
cervical lymph node metastases in such cases 
ranges from 20% to 40%4 although in majority 
of the cases this aggressive treatment is totally 
unnecessary. Clinical data suggest that the rate 
of occult metastasis in carcinomas of oral cavity 
(tongue, gingivo-buccal) is above 20%5, tonsils 
18.2%6, glottis 6.24%7, larynx 12.5%8 and 
maxillary alveolus/hard palate 27%9. Studies 
from Pakistan have indicated equally high 
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prevalence rates10. 

In our setup, imaging techniques like 
computed tomography, magnetic resonance 
imaging and ultrasonography are employed to 
accurately stage cancers in the neck. CT is 
considered to be more accurate and preferred 
technique keeping in view its high sensitivity 
and specificity especially in depicting small 
pathologic lymph nodes and availability11. 
Positron emission tomography (PET) is the 
lastest addition to the armoury in adequate 
detection of occult lymph node metastases. 
Although the facility is available in few major 
cities of Pakistan, yet affordability and 
accesibility is the major issue rendering CT as 
the mainstay modality.  

This study is aimed to determine the 
frequency of occult (N0) cervical lymph node 
metastasis in primary squamous cell carcinoma 
of head & neck using CT scan. This study may 
provide vital data to the clinicians for proper 
staging and management of the disease. This 
will also help in reducing the dilemma of 
subjecting those patients who do not harbor 
metastasis to the morbidity of unnecessary 
treatment. 

MATERIAL AND METHODS 

This was a cross sectional descriptive study 
conducted in Department of Radiology, 
Combined Military Hospital Rawalpindi  from 
19th February 2011 to 19th August 2011. Patients 
with histopathological or cytological proven 
primary squamous cell carcinoma of oral cavity, 
oropharynx, larynx and hypopharynx with 
negative neck on clinical examination, ages ≥ 18 
years and both genders willing to participate in 
the study were included. Patients with 
recurrent head and neck squamous cell 
carcinoma, patients with 2 primary head and 
neck squamous cell carcinoma, patients with 
primary malignancy other than head and neck 
and patients in which intravenous contrast was 
contraindicated (renal failure, diabetes mellitus, 
known allergy to intravenous contrast agents 
and pregnancy) were excluded from the study. 
A total of 141 patients fulfilling the criteria were 
selected using non probability consecutive 
sampling. After formal permission from 

hospital ethical committee and informed 
written consent from all selected patients, 
detailed history and physical examination was 
carried out. All patients underwent CT scan 
with Asteion Whole Body Xray CT Scanner ( 
Model TSX-021A). The entire neck from base of 
skull to root of neck was scanned with 5 mm 
collimation/slices and a table speed of 5 mm/s 
after administration of 50±100 ml of 
intravenous contrast medium Iohexol 
(Omnipaque 350 mg of Iodine/ml) in a dose of 
1 ml/kg. All images were evaluated by us for 
the presence or absence of cervical lymph node 
metastasis according to the cervical lymph node 
metastatic criteria at each level of the neck. 
Criteria includes size (short-axis diameter  
having a  cutoff  11 mm for level 2 and 10 mm 
for all other levels), central nodal necrosis, 
nodal grouping and extracapsular spread.  
Occult metastases is the presence of lymph 
node metastases on imaging in patients with N0 
stage neck disease at initial clinical examination. 
Anatomical levels of lymph nodes were 
assessed. SPSS version 13 was used for data 
analysis. Percentage and frequency were 
calculated for the qualitative variables while 
mean and standard deviation (SD) were 
calculated for the quantitative variables.  

RESULTS        

A total of 141 patients were selected with 
mean age of 61.73 ± 12.27 years. Out 116 were 
male (82.3%) with mean age of 61.97 ± 12.6 
years and 25 were female (17.7%)  having mean 
age of  60.64 ± 10.78 years. Out of 141 patients of 
HNSCC with N0 neck 64 (45.4%) cases were 
found to have lymph node metastases on 
contrast enhanced CT. Lymph node metastases 
according to the primary subsite are shown in 
Fig-1. Relative frequencies of different cervical 
lymph node levels in patients with cervical 
lymph node metastases are shown in Fig-2. 

DISCUSSION 

Study suggests that by using the proposed 
criteria, presence of lymph node metastases is 
accurately depicted in patients with clinical N0 
stage neck disease at initial examination. 
Limited data from Pakistan is currently 
available regarding the prevalence of HNSCC. 
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A local study shows that most common site of 
HNSCC in Bahawalpur region is larynx12. 
Admission record of our hospital suggests that 
cases of head and neck tumors are continuously 
on a rise.  

Lymph node metastases is an important 
indicator for prognosis. Treatment options vary 
quite differently for HNSCC with or without 
nodal metastases. Biopsy is considered to be the 
gold standard for diagnosing lymph node 
metastases.  Although biopsy is relatively safe it 
is still associated with risk of complications, 
patient discomfort and high cost. Also the 
access of all anatomical levels is not possible all 
the time. In addition, nodal biopsy 
examinations may lead to false negative results 
due to inadequate tissue sampling.  Therefore, 
there is a need to develop a simple, reliable and 
non-invasive technique in order to assess the 
extent of nodal involvement. Computed 
tomography is a non-invasive, relatively 
inexpensive and accessible modality especially 
in tertiary care hospitals and can be used as a 
valuable tool during the diagnosis and follow 
up of patients with lymph node metastases in 
HNSCC. Stern et al13 concluded that while it is 
not possible to identify all instances of cervical 
node involvement, employment of CT in 
addition to physical examination facilitates 
appropriate detection of nodal metastases and 
thus appropriate selection of patients for 
elective treatment of the neck. Reports 
published in the literature to date have shown 
that all patients with N0 head and neck 
squamous cell carcinomas should be studied at 
the time of their presentation and later during 
follow-up by using CT techniques. With latest 
CT generation and algorithms , one can obtain a 
better and more complete lymph node study of 
the cervical nodal group, which previously 
could be achieved only with per operative 
nodal biopsies.   

The main criteria used for the detection of 
cervical lymph node metastases in this study 
was size of the lymph nodes. There have been 
many different size criteria for metastatic nodes 
with  CT14-15. We used a size criterion of 11 mm 
as a cutoff  for level 2 and 10 mm for all other 
levels keeping in view the high prevalence rate 

of HNSCC in our region. Sumi et al16 observed 
that although many factors may affect the 
accuracy of CT in detection of occult cervical 

metastases, but the nodal size and presence of 
central nodal necrosis are efficiently detected by 
CT thus giving this modality an edge over other 
available and common techniques. 

Study shows that 64 patients out of 141 
were found to have cervical lymph node 
metastases giving a total risk of 45.4%. 
Although most studies suggest occult rate 
according to different primary sub sites but few 
authors have concluded a cumulative incidence 
of occult lymph node metastases in N0 neck in 
HNSCC. Cole17 concluded that risk of occult 
metastases in HNSCC is around 46.37% which 
is very much close to the results of our study. 
Out of 42 patients of SCC of the oral cavity 
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Figure-1: Lymph node metastases according 
to primary subsite. 
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47.6% showed occult cervical node metastases. 
Data from  studies showed that the rate of 
occult cervical metastases for N0 SCC oral 
cavity was between 40% to 60%18. Oropharynx 
SCC showed 23.5% cases as positive for nodal 
mets. This result was slightly low as compared 
to the study done by Shah19, which concluded 
that in cases of oropharynx the risk of occult 
metastases is around 33%. In 54 cases of SCC of 
the larynx 33.3% showed occult nodal 
metastases. Pitman et al20 suggested that occult 
cervical lymph node metastases  in laryngeal 
SCC is about 30% which may be considered as 
equivocal to our results. Redaelli de Zinis et al21, 
in his study showed comparable results. 
However, majority of the studies conducted 
worldwide on different ethnic groups have a 
consensus that the risk of occult cervical lymph 
node metastases in cases of laryngeal squamous 
cell carcinoma is the lowest – being less than 
10%22. Our study population showed a 
significantly high risk of metastases which may 
require a different treatment approach by the 
clinicians. It was noted in this study that out of 
all patients of hypopharynx  78.5% were 
positive for lymph node metastases which were 
close to the study that was conducted by Aluffi 
et al23.  He noted an occult risk of around 77%. 
Finally it was also noted that for all cases with 
positive cervical lymph node metastases, level 1 
involvement was 32.8%, level 2 showing 
maximum involvement with 54.6%, level 3 with 
only 4.6% being the least most involved level 
and 7.8%  for level 5 . There was no isolated 
involvement of level 4 noted in this study. The 
results are closely related to many international 
and regional studies that show that the 
maximum lymph node involvement of level 25. 
Even in one of the local studies it was noted 
that level 2 involvement was largest among all 
other lymph node levels10. 

There are few limitations to this study. 
Firstly, contrast enhanced CT scan is an 
expensive and relatively less accessible as 
compared to colour doppler ultrasound which 
is more readily available and cost effective, 
specially keeping in view the low socio 
economic status of majority of the patients who 
develop HNSCC in our country. Nevertheless, 
the diagnostic yield and accuracy of CT is much 

better than ultrasonography with superior and 
long term benefits. Secondly interpretation of 
CT studies to detect occult metastases require 
significant expertise and inexperience on the 
part of radiologist can easily lead to  under or 
over diagnosis of the condition.  

CONCLUSION 

It is concluded that occult cervical lymph 
node metastasis in patients with squamous cell 
carcinoma of the head and neck is not rare. All 
patients presenting with node negative neck 
should undergo CT scans in conjuction with 
ultrasound for early detection of occult 
metastasis which can lead to appropriate 
management of such cases and thus reducing 
mortality and morbidity.  
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