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ABSTRACT 
 
Background:  The aim of the study was to find out the correlation between pretherapeutic clinical and radiological staging 
of carcinoma larynx. Methods:  This was a prospective cross sectional study carried out in department of ENT at 
Government Medical College & Dr. Susheela Tiwari government hospital, Haldwani during the period of September 2015 
to 2016. 50 adult patients (mainly 4th, 5th, 6th,7th decade)  having complaints of hoarseness, throat pain, neck mass etc 
were  subjected to clinical evaluation.. Provisional clinical diagnosis of laryngeal mass was made followed by diagnostic 
rigid 90 degree laryngoscopy in OPD setting.  It was followed by FNAC in cases of lymph node swelling. Radiological 
evaluation was done using CECT scan neck and MRI ( if required). Biopsy of suspected cases (malignant) was done under 
local or general anesthesia. Pretherapeutic clinical staging was done in patients diagnosed with carcinoma. Using 
information from CT and MRI pretherapeutic radiological staging was done and these  patients  were included in the study.  
Patients having benign neoplasm, lymphoma, recurrent malignant disease and those  having undergone radiotherapy were 
excluded from the study. Comparison between pretherapeutic clinical and radiological staging of carcinoma larynx was 
done and its impact on treatment options was analyzed during follow up of patients. Results: It was observed in the 
present study that Carcinoma larynx is a male dominant disease mainly seen in elderly age group with mean age group of 
65years consuming alcohol along with habit of smoking. Maximum number of cases were of supraglottic malignancy 
followed by involvement of glottis with no case of subglottic malignancy. In the present study we found that 32% of cases 
showed  upstaging with CT scan, as a result of deep tumor extent undetectable at clinical examination. Conclusion:  
Clinical or endoscopic evaluation fails to identify invasion of the laryngeal framework and of extralaryngeal soft tissues in a 
high percentage of cases. An additional radiologic examination, either CT or MR imaging, is essential in most laryngeal 
carcinomas for the correct pretherapeutic staging and proper treatment. 
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INTRODUCTION 

 
The  larynx  is  the  most  complex  of  the  mucosal  
lined  structures  of  the  upper  aero digestive  tract. 
It has an  important  role  in  speech, swallowing  
and  airway  protection which  makes  the  treatment  
consideration  of  malignancy in this region varied 
and controversial. The larynx is divided into three 
anatomic regions   namely supraglottic, glottic and 
subglottic.  The cartilaginous framework of larynx 
includes thyroid, cricoid, arytenoid and  corniculate  
cartilages. The incidence of  laryngeal  cancer  
ranges  from  2.5  to  17.2  per  100,000 people  
annually   where it   represents  approximately  3% 
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of  newly    diagnosed  cases of overall malignancy  
worldwide per year.[1] 90% of  laryngeal  
malignancy is  squamous  cell carcinoma followed 
by lymphoma. Mostly   patients  with  laryngeal  
carcinoma  develop  hoarseness  however  other  
clinical  symptoms  includes  neck mass, dysphagia , 
stridor, hemoptysis etc. 
 Staging of head and neck cancer is a system 
designed to express the relative severity and extent 
of disease. It is meant to facilitate an estimation of 
prognosis and provide useful information for 
treatment decisions.[2] The clinical pretreatment 
classification (cTNM) is based on examination, 
imaging, endoscopy and biopsy. It has to be 
recorded in each and every case after collection of  
all the information.[3] 
A  patient  with  suspected  laryngeal  carcinoma 
after examination  should  be  investigated  with  
endoscopy for defining the accurate position and 
extent of tumour, locate an occult primary,  exclude 
a second primary tumour and finally to obtain 
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biopsy.  Endoscopy may include rigid laryngoscopy 
as well fibreoptic endoscopes which help to assess 
mucosal spread at the primary site and to evaluate 
the extension into the ventrical of larynx and the 
subglottis. Pan endoscopy is only recommended for 
symptomatic patients with primary tumor. 
Radiological investigations to evaluate the primary 
site should be performed prior to biopsy. 
Radiological Imaging provides important 
information regarding size, site and extent of the 
primary lesion, neck node involvement (number of 
nodes, size, position presence/ absence of necrosis 
and fixation), distant metastasis, detection of 
synchronous primary tumours and   in some cases 
for confirmation of diagnosis. 
Computed tomography images reflect tissue density, 
which is good at demonstrating bone detail as well 
as high volume of data from which high spatial 
resolution images in all planes can be reconstructed 
with a few minutes of exposure. This is important in 
many head and neck cancer patients who have 
difficulty with breathing, swallowing, lying flat and 
keeping still.  The ability of MRI to show abnormal 
tumour tissue as high signal and normal tissue as low 
signal in an image creates improved contrast 
resolution when compared to CT.[4] Combined 
information from CT and MRI can be utilized for 
staging of disease in cancer patients. As MRI takes 
longer time for screening it is not possible in each 
and every cancer patient. Scans to evaluate the 
primary site should be performed prior to biopsy to 
avoid the effect of upstaging from oedema caused by 
biopsy. Biopsy should be taken from the viable part 
of tumor, i.e. not from the centre, which may be 
necrotic and not from edge, which may only show 
dysplasia.[2] 
With the help of information from examination 
findings of larynx, endoscopy and biopsy 
pretherapeutic clinical staging is done followed by 
pretherapeutic radiological staging utilizing 
information from imaging studies like CT and MRI. 
 

MATERIALS AND METHODS 
 
This was a prospective study carried out in 
department of ENT and Radiology at Dr.Susheela 
Tiwari Government Hospital and Government 
medical college Haldwani over a period of one year 
from September 2015 to 2016. 50 adult patients 
(mainly 4th, 5th, 6th, 7th decade) were included in 
the study.  Patients having complaints of hoarseness, 
throat pain, neck mass etc coming in the ENT OPD 
were evaluated clinically. Provisional clinical 
diagnosis of laryngeal mass was made followed by 
diagnostic rigid  90 degree  laryngoscopy in OPD 
setting.  It was followed by FNAC in cases of lymph 
node swelling. Radiological evaluation was done 
using CECT scan neck and MRI ( if required). 
Biopsy of suspected cases (malignant) was done 
under local or general anesthesia. Pretherapeutic 

clinical staging was done in patients diagnosed with 
carcinoma. Using information from CT and MRI 
pretherapeutic radiological staging was done and 
these patients were included in the study.  Patients 
having benign neoplasm, lymphoma, etc were 
excluded from the study. Patients having malignant 
disease with  recurrence,  having undergone 
radiotherapy  and who were lost to follow up were 
not included in the study. Comparison between 
pretherapeutic clinical and radiological staging of 
carcinoma larynx was done and its impact on 
treatment options was analyzed during follow up of 
patients. 
 

RESULTS 
 
A total of 50 patients of laryngeal malignancy were 
examined. 17 of them were diagnosed as well 
differentiated squmaous cell carcinoma, 12 as 
moderately differentiated squmaous cell carcinoma 
and 21 as poorly differentiated squamous cell 
carcinoma on histopathological examination. Out of 
50 patients with age ranging from mainly 4th, 5th, 
6th, 7th decade, there were 46(92%) males and 4 
(8%) female patients showing male dominance. 
There was history of smoking and alcoholism in 
these patients. 
Presenting complaints-Patients included in the study 
presented with variety of symptoms. Hoarseness of 
voice was present in 30 cases(60%), dysphagia in 28 
cases (56%), neck mass in 25 cases (50%), throat 
pain in 20 cases(40%), stridor in 10 cases(20%), 
referred otalgia in 10 cases (20%) shown in [Table 1, 
Figure 1] 
 
Table 1: Table showing presenting complaints. 
S. 

No. 
Presenting Symptoms 

And Signs 
No.  Of 
Cases;  
N=50     

Percentage 
(%) 

1 Hoarseness of voice 30 60% 
2 Dysphagia 28 56% 
3 Neck mass  25 50% 
4 Throat pain  20 40% 
5 Stridor  10 20% 
6 Reffered otalgia  10 20% 

 

 
Figure 1: Bar diagram showing symptoms and signs in 
patients of carcinoma larynx. 
 

Region involvement- When classified according 
with anatomical sites out of 50 patients, 46 
patients(92%) had supraglottic carcinoma followed 
by glottic carcinoma in 4 cases(6%).  There was no 
subglottic involvement in any of the patients. 
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Radiological evaluation- Clinical staging was done 
after complete examination and laryngeal 
endoscopy. It was followed by radiological imaging. 
Out of 50 patients, CECT was done in all of the 50 
patients. 5 patients required both CECT and MRI (to 
assess initial cartilage invasion) for final evaluation. 
On clinical and laryngoscopic examination, 6 
laryngeal tumors were classified as T1, 32 patients 
were as T2, 4 cases were as T3 and 8 cases were 
classified as T4. 
Out of 6 T1 tumors (clinical stage) only 3 tumors 
were classified as T1 on CT finding. 3 tumors which 
were classified as T1 clinically found to be T2 on 
CT scan. In this case upstaging was due to 
involvement of aryepiglottic fold, which was not 
confirmed on endoscopy. 
Out of 32 T2 tumors (clinically) only 30 tumors 
were classified as T2 on CT finding. 2 tumors which 
were T2 clinically were found to be T3 on CT scan. 
In this case upstaging was due to involvement of 
paraglottic and Preepiglottic spaces which was better 
seen on imaging. There was no cases of upstaging of 
T3 tumor (clinical) to T4 (radiological).  
Thus, 5 cases were upstaged due to radiological 
information obtained from CT and MRI. 
In addition to CECT, MRI was also done in 5 
patients to rule out earlier cartilage invasion, but 
didn’t show any change and was similar to findings 
of CT scan. Clinical staging of carcinoma larynx 
compared with radiological staging. 
On clinical examination 24 patients had N0 neck 
node, 15 were having N1 node, 9 were having N2 
and 2 cases had N3 stage of lymph nodes. 
Out of 24 N0 neck nodes (clinically) 9 were 
upstaged to N1 and 1 upstaged to N2 on CT scan. 
Similarly out of 15 N1 neck nodes (clinically) 2 
were upstaged to N2 on CT scan. Clinical 
examination failed to detect metastatic node of 
smaller dimensions which was detected better on 
radiology. 
N2 nodes didn’t show any upgradation on CT and 
remains same clinically and radiologically. Thus 12 
cases were upstaged on neck node examination by 
CT. 
Final staging was done utilizing information from 
clinical and radiological assessment. AJCC criteria 
was applied to all cases for pretherapeutic staging. 
Out of 50 patients upstaging was seen in 16 patients 
(32%). Among these 50 patients 5 patients upstaged 
because of Tumor findings on CT scan and 12 
patients upstaged because of node assessment on CT 
scan. And  among these above 17 patients (upstaged) 

one patient upstaged from both tumor and neck node 
assessment making it 16 in number.  In rest of the 
cases there was no change in clinical and 
radiological staging shown in bar diagram [Figure 2] 
 

 
Figure 2: Bar diagram showing pretherapeutic staging 
of carcinoma larynx. 

 
DISCUSSION 

 
Larynx is oncologically divided into three different 
subsites: supraglottic, glottic and subglottic. The 
malignancies in different subsites behave differently. 
The malignancies in different subsites of larynx have 
direct impact on the treatment modality, surgical 
outcome, and prognosis. In laryngeal carcinoma, 
neck node metastasis is more common in 
supraglottic and subglottic region 
while there is hardly any neck metastasis in glottis 
carcinoma due to anatomical characters. Therefore, 
glottis carcinomas are easier to manage than 
supraglottic cancers. 
In our study we found that carcinoma larynx is a 
male dominant disease mainly seen in elderly age 
group with mean age group of 65 years in 
concordance with the study carried by Peter Zbaren 
et al where there were 39 males and 1 female with a 
mean age of 62 years.[5] In our study the patients 
have habit of consuming alcohol and smoking. 
Maximum number of cases was of supraglottic 
malignancy followed by involvement of glottis with 
no case of subglottic malignancy. This is in 
concordance with the study by Krishna Koirala 
where all the patients were smokers and out of 86 
patients,[6] 61 patients (70%) had supraglottic 
carcinoma, 24 (28%) had glottic carcinoma and one 
patient had subglottic carcinoma. 
We found that 32% of cases shows upstaging with 
CT scan, as a result of deep tumor extent 
undetectable at clinical examination, which is similar 
to the study done by Antonio Glison Monte [7] who 
evaluated 39 patients with supraglottic squamous 
cell carcinoma with CT scan resulting in upstaging 
of 38.5% of cases, as a result of deep tumour extent. 
Peter Zbaren, Minerva Baker, Hubert studied that 
clinical evaluation failed to correctly stage 17 
tumours due to invasion of paraglottic,  preepglottic 
space resulting in pretherapeutic staging accuracy of 
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57.5%They concluded that radiological examination 
that is CT or MRI resulted in improved staging 
accuracy.[5] 
 

 
Figure 3: Photograph showing supraglottic mass 
(arrow) seen in larynx on endoscopy. 
 

 
Figure 4: CECT neck axial scan showing 
heterogeneously enhancing thickening and mass lesion 
in the right supraglottic region with thickening of right 
aryepiglottic fold(arrow); a (star) shows necrotic lymph 
node mass suggestive of secondary deposit. 
 
An accurate pretherapeutic staging is required for 
optimal treatment planning and, for evaluation and 
comparison of the results of different treatment 
modalities Supraglottic and glottic carcinomas 
demonstrating  pre-epiglottic or paraglottic space 
invasion are staged as at least T3 tumors, regardless 
of whether vocal cord fixation is evident clinically. 
Because these spaces communicate, there is no 
barrier to prevent spread of tumor between them 
once one is invaded. Furthermore, tumor 
involvement of these spaces is associated with a 
greater likelihood of nodal metastasis and  poorer 
cure rate after RT.[8-11] Pre epiglottic space invasion 
also affects reconstructions options for supracricoid 
laryngectomies, because minor preepiglottic 
invasion is a contraindication for supracricoid 
laryngectomies with cricohyoidoepiglottopexy, 
whereas massive preepiglottic space even precludes 

supracricoid laryngectomies with 
cricohyoidopexy.[12] Transglottic tumors cross the 
laryngeal ventricle or anterior commissure to involve 
both the supraglottic or glottis. Extension of a 
supraglottic tumor below the laryngeal ventricle to 
the glottis is a contraindication to performing a 
standard horizontal supraglottic partial 
laryngectomy.[13] Extralaryngeal spread of tumor 
with carotid artery or prevertebral soft tissue 
involvement represents very advanced local disease 
(stage T4b) and is generally considered unresectable. 
If a tumor contacts less then 180 degree of the 
circumference of the carotid, then likelihood of 
invasion is low, whereas encasement of greater then 
270 degree of the vessels circumference is associated 
with a high probability of invasion. When the 
interface is between 180 degree and 270 degree, the 
likelihood of carotid invasion cannot be determined 
reliability with imaging.[14] 
 

 
Figure 5: T2 axial MR image showing hyperintense 
signal intensity mass lesion involving the supraglottic 
region on right side (red arrow) along with lymph node 
mass (star). 
 

Positron emission tomography- Positron emission 
tomography is an imaging technique utilizing 
radioisotopes that emit positrons. Fluorine-labeled 
deoxyglucose (18F-FDG), a glucose analogue, is the 
isotope used for 98 per cent of PET imaging. Like 
other forms of nuclear   medicine, PET imaging 
provides functional information. As the anatomical 
detail and special resolution of a PET scan alone is 
relatively poor, anatomical correlation with CT or 
MRI is necessary. Combined in-line PET-CT 
scanners allow accurate co registration of the 
functional information from the PET scan and the 
anatomical information from a non-contrasted 
relatively low-dose CT scan. PET-CT has a higher 
accuracy of depicting cancer and evaluating its 
anatomical localization, than PET alone.[15] 

 False-positive results in PET-CT can occur due to 
normal physiological uptake in tissues, such as the 
tonsils and salivary glands. Tracer also accumulates 
in metabolically active tissues and in muscles, 
secondary to contraction, such as phonation, during 
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the uptake phase. False negative results are seen in 
tumours with low metabolic activity, such as 
salivary gland tumours, in necrotic tumour, and in 
patients who have undergone recent treatment, 
particularly 
PET-CT performed within four months of radiation 
therapy.[16] 
 In patients with suspected head and neck cancer 
18F-FDG PET-CT is a valuable tool in the 
preoperative staging of head and neck tumours, as it 
can evaluate regional lymph node metastases, detect 
distant metastases and identify unsuspected 
synchronous primary lesions . It is also useful in 
evaluating patients with proven pathological cervical 
adenopathy but an unknown primary lesion.[17] 
However, 18F-FDG PET-CT rarely provides 
additional information regarding the T stage of 
tumour over initial clinical evaluation and cross-
sectional imaging with CT and MR.18F-FDG PET-
CT is useful in the postoperative patient to monitor 
tumour recurrence  and, after chemo radiotherapy, it 
can be used to evaluate the response of lesions to 
treatment, and aid selection of patients for 
subsequent neck dissection or salvage surgery.[18] 
 

CONCLUSION 
 

From the present study  we have came to conclusion 
that laryngeal malignancy is a disease of elderly 
male having habit of smoking and consuming 
alcohol. Clinical examination alone fails to identify 
tumor invasion of laryngeal cartilages and of 
extralaryngeal soft tissue resulting in low staging 
accuracy. CT and MRI allows excellent depiction of 
the anatomy of larynx and characteristic pattern of 
submucosal tumor extension, therefore changing the 
staging which further has an important impact on 
treatment of patients. 
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