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Introduction 

Laryngeal cancer remains as a health burden in the 
Philippines with an incidence of 2.1 per 100,000 cases in 
2012 making it the 4th most common head and neck cancer 
among Filipinos behind thyroid, oral cavity, and 

nasopharyngeal primary cancers, and 17th overall for both 
sexes.1 Surgical resection, particularly total laryngectomy, 
has been established as the standard of management for 
laryngeal squamous cell carcinoma (squamous cell 
carcinoma) especially for advanced disease.2 Foreign and 
local guidelines state that routine thyroidectomy is 
performed in addition to laryngectomy particularly for 
advanced stages to achieve better oncologic margins due to 
its proximity to the larynx.2,3 

However, several reports state that the incidence of 
thyroid gland involvement is low.4-6 In addition, there is an 
increased incidence of hypothyroidism in the post-operative 
period among laryngectomy patients especially when 
thyroidectomy is also performed.7,8 The role of routine 
thyroidectomy in laryngectomy for laryngeal squamous cell 
carcinoma is therefore controversial considering the low 
incidence of thyroid gland involvement and the increased 
incidence of post-operative hypothyroidism. In this period 
where accepted practice is shifting towards more 
conservative surgeries without sacrificing surgical outcome, 
selective thyroidectomy becomes an option. 

This study determined the prevalence of thyroid gland 
involvement in advanced laryngeal squamous cell carcinoma 
and identified clinicopathologic factors associated with its 
occurrence to guide the surgical management of these cases. 

 
Materials and Methods 

This cross-sectional study was approved by the 
institutional review board. One hundred twenty five 
patients diagnosed with T3 and T4 laryngeal squamous cell 
carcinoma underwent surgery from January 2010 to August 
2015 in the Department of Otorhinolaryngology of a tertiary 
hospital. One hundred eighteen patients underwent 
thyroidectomy and were included in the study. 
Thyroidectomy was done for these patients due to thyroid 
involvement based on pre-operative radiologic findings 
and/or intraoperative findings. Histopathology specimens 
were reviewed for the presence of thyroid gland 
involvement pathologic tumor stage (T staging), tumor 
differentiation, tumor site, tumor extent, transcartilage 
invasion, extralaryngeal soft tissue extension, tracheal 
extension, and tracheostomal involvement. Demographic 
and clinicopathologic characteristics of these patients were 
obtained from the clinical charts. The relationship of the 
laterality of primary tumor bulk and lobe involvement was 
analyzed using Fischer’s exact test. 
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The association between thyroid gland invasion and 
other factors was analyzed using logistic regression. All 
factors with p values less than or equal to 0.2 were included 
in the multivariate analysis using stepwise backward 
selection. All statistical analysis was done using Stata ver 13 
(Statacorp. 2013. Stata statistical software: release 13. College 
station, tx: statacorp lp). 
 

Results 
Thyroid gland involvement was present in 13 patients 

(11.0%). Direct spread was the more common route (92.3%). 
Total thyroidectomy was performed in 74.8% of the patients. 
Among those who underwent total thyroidectomy, single 
lobe was involved in 61.5%. 

All patients with thyroid gland involvement had glottic 
tumors with transglottic extension. Well-differentiated 
squamous cell carcinoma accounted for 53.8% of cases. 
Presence of concurrent thyroid pathology was noted in 2 
(15.4%) patients, both of which were benign (colloid nodule, 
chronic lymphocytic thyroiditis). Statistical analysis of the 
relation of the laterality of primary tumor bulk and thyroid 
lobe involvement showed significant association (p = 0.012). 

Univariate analysis showed statistically significant 
association of transcartilage invasion, extralaryngeal spread, 
tracheostomal involvement, and tracheal extension with 
thyroid gland involvement (Table 1). After multivariate 
analysis, only extralaryngeal spread and tracheostomal 
involvement were associated with thyroid gland involvement. 
Although not statistically significant, there was an association 
between tracheal extension and thyroid gland involvement. 

 
Discussion 

The prevalence of thyroid gland involvement among 
advanced laryngeal squamous cell carcinoma patients who 
underwent laryngectomy with thyroidectomy was 11.0%. 
This is comparable with the 1.5-12.6% reported in the 

literature (Table 2).4-7,9-12 On the other hand, thyroidectomy 
was done in more than 90.0% of patients with advanced 
laryngeal squamous cell carcinoma. This procedure 
however, is not without problematic complications in the 
long term follow up of patients. Hypothyroidism is a 
common sequela of total laryngectomy with an incidence of 
20.0-47.4%.8,13 The rate of post-laryngectomy 
hypothyroidism is further increased with inclusion of 
thyroidectomy. Alkan et al. reported the high incidence of 
hypothyroidism (94.6%) following total laryngectomy with 
thyroidectomy.14 Despite preservation of residual gland, rate 
of post-operative hypothyroidism remained high (22-88%) 
after total laryngectomy with hemithyroidectomy.8,12,15-16 

Due to its proximity to the larynx, the thyroid gland 
may potentially be involved in advanced laryngeal cancers, 
particularly by the locally invasive squamous cell carcinoma. 
The route of spread to the thyroid gland by laryngeal cancer 
may course through two potential pathways: contiguous 
(direct invasion) and non-contiguous (lympho-vascular) 
spread. The more common route observed in the study was 
contiguous spread (92.3%). This is consistent with previous 
reports, which showed the rate of direct invasion to the 
thyroid gland ranging from 60-100%.5-7,9 This can be 
explained by the close anatomical relationship of the thyroid 
gland with the larynx, only separated in some points by thin 
membranes and cartilages. Being a highly vascular organ 
surrounded by a rich network of lymphatics, the thyroid 
gland may also be invaded through lympho-vascular 
spread. One case in the study showed a small focus of 
squamous cell carcinoma within the thyroid gland with no 
evidence of direct extension from the primary tumor. This 
was associated with lymph node metastasis to the central 
group of neck nodes. 

Predictors of thyroid gland involvement have been 
identified in several studies with subglottic extension, 
subglottic subsite, transglottic extent, transcartilage invasion, 

Table 2. Comparison of Studies on Thyroid Gland Involvement in Advanced Laryngeal Squamous Cell Carcinoma 
 

Author, Year Number of cases Incidence of TGI Predictive factors Route of spread 
Dadas et al., 2001 182 1.0% Subglottic carcinoma -- 
Gaillardin et al., 2012 87 12.6% Subglottic extension > 10 mm, cricoid cartilage invasion Contiguous, non-contiguous 

Gurbuz et al., 2013 47 4.2% 
Subglottic extension > 10 mm; invasion of paraglottic space,  
thyroid cartilage, cricoid cartilage, and prelaryngeal tissue 

Contiguous 

Dequanter et al., 2013 35 5.7% Transglottic extent, subglottic extension > 10 mm Contiguous 
Nayak et al., 2013 45 11.1% Extralaryngeal soft tissue involvement, transglottic growth Contiguous, non-contiguous 
Kumar et al.,2013 1,287 10.7% Primary subglottic tumor, subglottic extension -- 
Mourad et al., 2015 262 1.5% Transglottic lesions, subglottic lesions -- 

Table 1. Univariate and Multivariate Regression Analysis of Factors Associated with Thyroid Gland Involvement 
 

  
  

Univariate analysis Multivariate analysis 
OR CI p value OR CI p value 

Age (> 60 years) 1.032 (0.960 – 1.110) 0.390 -- 
Tumor differentiation (moderate) 1.010 (0.250 – 4.105) 0.990 1.06 (0.186 – 6.055) 0.946 
Tumor differentiation (poor) 3.650 (0.606 – 21.970) 0.160 2.15 (0.104 – 44.283) 0.621 
Transcartilage invasion 9.697 (2.041 – 46.071) 0.002 1.01 (0.061 – 16.800) 0.995 
Extralaryngeal extension 15.125 (3.155 – 72.519) 0.000 17.90 (1.064 – 301.270) 0.045 
Tracheostomal involvement 32.188 (5.370 – 192.150) 0.000 11.46 (1.058 – 124.140) 0.045 
Tracheal extension 8.750 (2.257 – 33.927) 0.002 6.20 (0.766 – 50.208) 0.087 
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and extralaryngeal spread as consistent findings associated 
with thyroid gland involvement (Table 2).4-7,9-11,17 The study 
confirmed that extralaryngeal soft tissue spread was 
predictive of thyroid gland involvement. Tracheostomal 
involvement and tracheal extension were additional factors 
associated with thyroid gland involvement not previously 
reported in literature. 

It has been hypothesized that laryngeal squamous cell 
carcinomas directly invading the thyroid gland reach the 
organ through regions of less resistance especially the 
cricothyroid membrane. Laryngeal carcinomas with 
transglottic extent grow laterally towards the paraglottic 
space down to the cricothyroid membrane, whereas primary 
subglottic cancers or those with subglottic extension invade 
directly through the cricothyroid membrane. Once the tumor 
reaches the extralaryngeal space, the thyroid gland becomes 
at risk of direct invasion. Tracheostomal involvement and 
tracheal extension, unique findings in the study, allow for 
thyroid gland involvement in a similar manner. 

Tracheostomy is usually performed in patients who 
come in with severe dyspnea from airway obstruction by the 
primary tumor. As a surgical opening is introduced into the 
trachea, the tracheostoma may serve as a pathway through 
which direct spread of tumor from the lumen to the thyroid 
gland may occur. If the primary tumor has significant 
infraglottic growth during the time of tracheostomy, direct 
seeding becomes another route of spread to adjacent 
structures. Pre-laryngectomy tracheostomy, which becomes 
a risk factor for direct extension of tumor to the thyroid 
gland in relation to stomal involvement, should therefore be 
limited to cases where an emergent surgical airway needs to 
be established. Unfortunately, a major bulk of patients seen 
in our institution seeks consult at an advanced stage where 
tracheostomy cannot be avoided at times. However, there 
are cases where tracheostomy is performed to secure the 
airway for endoscopic laryngeal examination under general 
anesthesia. If intubation with smaller endotracheal tube can 
be done, tumor debulking becomes an option in such cases 
to avoid tracheostomy. This is possible provided that no 
delay in the planning of definitive management is to be 
encountered, as re-growth of the tumor will result to airway 
obstruction and eventual tracheostomy. Similarly, the delay 
between tracheostomy and laryngectomy adds to the risk of 
stomal involvement as this permits further infraglottic 
growth of the tumor. 

The trachea composed of more elastic cartilaginous 
rings and intervening membranes compared to the laryngeal 
cartilages provides little resistance to invasive tumors. Only 
fascial planes separate the trachea from the thyroid gland.  
These allow for tumors with tracheal extension to directly 
invade the thyroid gland. 

In summary, this study demonstrated that thyroid gland 
involvement in advanced laryngeal squamous cell carcinoma 
is associated with extralaryngeal soft tissue spread, 

tracheostomal involvement and tracheal extension. The 
tumor has a propensity to invade the thyroid lobe ipsilateral 
to the primary tumor bulk. Therefore, hemithyroidectomy 
(with isthmusectomy) is adequate for predominantly 
unilateral lesions in the presence of the above risk factors. 
Routine total thyroidectomy should be avoided and should 
be reserved for cases suspected of thyroid gland involvement 
with significant involvement of both laryngeal sides. 

 
____________ 
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