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ABSTRACT 
 

Background: Among the carcinomas Head and Neck surgeon encounter, carcinoma larynx is amongst the most commons. 
Thyroid gland is close to larynx so is its risk to be involved by laryngeal malignancies. Removing whole or part of thyroid gland 
may put the patient at risk of permanent or temporary hypothyroidism and hypoparathyroidism. In recent past a number of risk 
factors are nominated to predict invasion of thyroid gland by laryngeal malignancies. So, there is a need to re-consider the 
management of thyroid gland in total laryngectomy. 
Aim: To justify the management of thyroid gland in advance carcinoma larynx. 
Study design: The study is cross sectional Randomized Control Trial. 
Place and duration of study: We conducted this study in ENT Unit I of Jinnah Hospital Lahore from June 2021 to May 2022. 
Methodology: A total of 20 patients were included in this study and were randomly divided into two groups on the basis of 
management of thyroid gland. Group A underwent hemi thyroidectomy while thyroid sparing total laryngectomy was done in 
group B. Histological evaluation of thyroid Gland was done in group A in addition to analysis of local recurrence in both Groups. 
Mean duration of follow-up was 6 months. Data analysis was done by using SPSS software and is presented in tabulated forms 
as percentages. 
Results: The study showed that thyroid gland was not involved in all cases of advance laryngeal malignancies thus obviating the 
need of total or hemithyroidectomy in all patients with advance Squamous Cell Carcinoma Larynx. 
Practical implication: All the cases of advance laryngeal malignancies used to undergo total or at least hemithyroidectomy as 
bystander of total laryngectomy. This study helps the surgeon decide whether a patient with proven laryngeal malignancy needs 
thyroid gland manipulation or not, thus decreasing the morbidity of the patient and improving cost effectiveness. 
Conclusion: This study made us reach to the conclusion that in patients with Grade I and II SCC, with no clinical or radiological 
involvement of thyroid and cricoid cartilage, thyroid gland, strap muscles or skin, there is no need for manipulation of thyroid 
gland in patients undergoing total Laryngectomy. 
Keywords: Laryngeal Carcinoma, Thyroid Gland management, Total Laryngectomy with Hemi thyroidectomy,  

 

INTRODUCTION 
 

Incidence of laryngeal carcinoma is on rise1 and so is the incidence 
of total laryngectomy. The procedure first coined by Bilroth in 1873 
is the gold standard procedure in cases with advance laryngeal 
malignancies9. Among the Laryngeal Malignancies Squamous Cell 
Carcinoma is the predominant type. A number of associated risk 
factors are identified among which smoking ranks the top followed 
by alcohol abuse. Others include pan and tobacco chewing21 and 
Plummer Wilson Syndrome. Laryngeal Malignancies may also 
result from radiotherapy to neck as part of treating other head and 
neck malignancies and may be from direct extension from hypo 
pharyngeal or esophageal tumors. 

There are three Primary sites from where laryngeal 
carcinomas arise. These are glottic, supra-glottic and subglottic. 
Among these glottis is the most common cause owing to minimum 
surface area and hence maximum exposure to smoke. This area 
also has least lymphatic3 and thus less chances of lymphatic 
spread. Second most common site is Supra glottic region followed 
by subglottic area. Both of these two sites are rich in 
lymphovascular structure and hence on maximum verge of distant 
metastasis. Since, the glottic carcinoma is most common and has 
least chances of distant metastasis; it makes it the most curable 
head and neck tumor with 5 year survival rate of almost 75%.There 
are a number of treatment modalities for treating biopsy proven 
laryngeal squamous cell carcinomas. For early stages T1 and T2 
lesions, trans oral laser surgery, robotic surgery, radiotherapy and 
micro laryngeal surgery are the options with their own merits and 
demerits. But as the stage advances, organ preservation surgery is 
neither helpful in controlling disease nor treatment of choice.  
----------------------------------------------------------------------------------------- 
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Advance tumors require more radical approach and thus have the 
options of vertical laryngectomy, supraglottic laryngectomy, near 
total and total laryngectomy depending upon the sites involved and 
available expertise. Most of the Head and Neck surgeons are 
expert in performing total laryngectomy making it the procedure of 
choice for T3 and T4 Laryngeal Squamous Cell Carcinomas. 

Up till now almost all the patients who undergo total 
laryngectomy undergo total or at least hemi thyroidectomy as part 
and parcel of the procedure18.  This is because there is a strong 
controversy as far as the management of thyroid gland in advance 
carcinoma larynx is concerned. Previously total thyroidectomy was 
the standard in total laryngectomy but recently trend has shifted 
toward ipsilateral hemi thyroidectomy with total laryngectomy or 
total thyroid sparing total laryngectomy. Total or hemi 
thyroidectomy is done in order to out risk the involvement of thyroid 
gland by direct or metastatic involvement by the tumor. Total 
thyroidectomy is associated with permanent hypothyroidism8 
whereas hemi thyroidectomy poses risk of hypothyroidism2 up to 
52%5 in patients with total laryngectomy without neck 
irradiationand up to 70% in total laryngectomy with radiotherapy10 

post-operatively.It requires lifelong management with thyroxin, 
recombinant Thyroid Stimulating Hormone, oral Calcium 
supplements, repeated visits to physician and more need of 
laboratory assessment of thyroid and calcium levels. It not only 
affects patients psychologically but also increases financial burden 
over patients. There are no such risks associated if thyroid sparing 
total laryngectomy is done15. Studies also suggest that thyroid 
gland management has least role in recurrences following 
treatment of Laryngeal Carcinomas20. It is a common practice at 
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our setup to sacrifice ipsilateral half of the thyroid gland in all cases 
of advance carcinoma larynx irrespective of any evidence of direct 
extension of tumor into the thyroid gland. In the absence of thyroid 
gland involvement by tumor, both of the thyroid lobes can be 
preserved10. Now a few studies denote the factors upon which 
thyroid gland invasion in laryngeal Squamous cell carcinomas can 
be predicted4,6. These factors include preoperative assessment 
based on 1. 700 Hopkins Telescopic finding i.e. significant 
involvement of anterior commisure7,12,16 2. Radiological factors e.g. 
direct extension of tumor to the thyroid gland through thyroid or 
cricoid cartilage9,14, subglottic extension >10mm tumor11 3. 
Histopathological feature of Biopsy Specimen that is a high grade 
(Grade III) Squamous Cell tumor13. In this study we will 
prospectively analyze the invasion of thyroid gland in total 
laryngectomy specimens based on telescopic, radiologic and 
histopathological findings who do not have any of the above 
mentioned clinical, radiological or histopathological factors, 
predictive of thyroid gland invasion and will analyze the results to 
guide whether the treatment modality of thyroid gland in all cases 
of carcinoma larynx needs to be changed or not. 
 

METHODS 
 

We conducted a prospective study over 20 patients who 
underwent total laryngectomy secondary to biopsy proven 
Squamous Cell Carcinoma of Larynx in ENT Unit I of Jinnah 
hospital Lahore from June 2021 to May 2022. Only those patients 
who were biopsy proven Grade I or Grade II primary Laryngeal 
Squamous Cell Carcinoma were included in disease. All those 
patients had reliable radiologist opinion on the basis of Contrast 
enhanced CT scan or Magnetic Resonance Imaging for evidence 
of thyroid or cricoid cartilage erosion or involvement, subglottic 
tumor extension >10 mm, gross clinical or radiological evidence of 
thyroid gland and strap muscles involvement or gross involvement 
of anterior commissure of larynx on 700 telescope. Histopathology 
report was done by expert histopathologist at our hospital.  Any of 
the patients who had above mentioned radiological evidence, 
second primary, recurrent disease, primary pharyngeal or 
esophageal malignancies with laryngeal extension or Grade III 
Squamous Cell Carcinoma on Biopsy Specimens were excluded 
from study. All those patients who were not willing to take 
participate in the study were also  eliminated from the research. 
We randomly divided the patients in two groups (Group A and 
Group B). Group A patients were those who were randomly 
selected for total laryngectomy with ipsilateral hemi thyroidectomy 
and Group B included the patients whom we done thyroid sparing 
total laryngectomy. For Group A we did histopathological analysis 
of resected specimen of thyroid gland along with laryngeal 
specimen for any evidence of direct or metastatic involvement of 
SCC in thyroid gland by expert histopathologist at our hospital. 
Group B was analyzed only for local recurrence. Both groups were 
followed up for up to 8 months in order to rule out local recurrence. 
Informed Consent was taken prior to procedure as per standard 
hospital protocols. Data analysis is done by using SPSS and is 
presented in tabulated forms as percentages. P value <0.05 is 
considered as statistically significant. 
 

RESULTS 
 

In this study, the results of gender showed overall male 
predominance owing to increase exposure to smoke and 
substance abuse in our setup. In Group A Total Laryngectomy with 
Hemi-thyroidectomy, 9(90%) were males and 1(10%) was female, 
while in Group B which underwent Thyroid Sparing Total 
Thyroidectomy, 8(80%) were males and 2(20%) were females 
(Table-1). 

Table 2 shows the mean age of patients we selected in our 
study. In patients undergoing Total Laryngectomy with Hemi-
thyroidectomy, the mean age was 56.90±11.445 years, while in 
patients with Thyroid Sparing Total Laryngectomy, the mean age 

was 58.90±10.482 years. In Group A, 3(30%) patients had ages 
≤50 years and 7(70%) patients had >50 years and the analysis 
was same for other group as well (Table-2). 

None of the patients in either group had direct involvement 
of thyroid gland with direct tumor extension or indirect tumor 
metastasis. The p-value showed insignificant difference (p=1.000) 
(Table-3). 

In Group A, recurrence was noted in 1(10%) patients, while 
in Group B in patients undergoing Thyroid Sparing Total 
thyroidectomy, recurrence was noted in none of patients. The p-
value showed insignificant difference (p=0.305). It was concluded 
that thyroid gland manipulation is not associated with increased 
risk of tumor recurrence (Table-4). 
 
Table-1: Comparison of gender distribution between groups 

Gender Groups Total 

Total Laryngectomy with 
Hemi-thyroidectomy 

Thyroid Sparing 
Total 
Laryngectomy 

Male 9 8 17 

90.0% 80.0% 85.0% 

Female 1 2 3 

10.0% 20.0% 15.0% 

Total 10 10 20 

100.0% 100.0% 100.0% 

 
Table-2: Comparison of age distribution between groups  

Age 
groups 

Groups Total 

Total Laryngectomy 
with Hemi-
thyroidectomy 

Thyroid Sparing 
Total 
Laryngectomy 

≤50 
years 

3 3 6 

30.0% 30.0% 30.0% 

>50 
years 

7 7 14 

70.0% 70.0% 70.0% 

Total 10 10 20 

100.0% 100.0% 100.0% 

 
Table-3: Comparison of metastasis in thyroid gland distribution between 
groups 

Metastasis 
in thyroid 
gland 

Groups Total 

Total Laryngectomy 
with Hemi-
thyroidectomy 

Thyroid Sparing 
Total 
Laryngectomy 

Yes 0 0 0 

0.0% 0.0% 0.0% 

No 10 10 20 

100.0% 100.0% 100.0% 

Total 10 10 20 

100.0% 100.0% 100.0% 

P value 1.000 
 
Table-4: Comparison of recurrence in follow-up distribution between groups 

Recurrence 
in follow-
up 

Groups Total 

Total 
Laryngectomy with 
Hemithyroidectomy 

Thyroid Sparing 
Total 
Laryngectomy 

Yes 1 0 1 

10.0% 0.0% 5.0% 

No 9 10 19 

90.0% 100.0% 95.0% 

Total 10 10 20 

100.0% 100.0% 100.0% 

P value 0.305 

 

DISCUSSION 
 

Laryngeal Malignancies are the second most common Head and 
Neck Malignancies. The most common acquired risk factors are 
smoking and alcohol abuse17. The most common site of laryngeal 
malignancy is the glottic region owing to increase exposure of 
smoke as it has the narrowest part of larynx. As per most of the 
tumors, laryngeal tumors also spread along the path of least 
resistance. For low and intermediate grade tumors it is unlikely to 
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invade or erode laryngeal cartilages in short periods and early 
stages. But as the thyroid gland closely lies over the cricothyroid 
membrane, which is a week structure and hence can be easily 
invaded by the tumor, thus increasing chances of thyroid gland to 
be involved by the primary laryngeal Squamous Cell Carcinoma. 
Additionally, there is discrete prelaryngeal lymph nodes present 
which may harbor tumor cells and act as nidus for metastatic cells 
via extracapsular extension. Involvement of these lymph nodes 
also poses risk for involvement of thyroid gland by the laryngeal 
Malignancies. Tumors present at the anterior commissure have 
more chances of invading and eroding thyroid cartilage and cricoid 
cartilage. Subglottic extension further adds the risk of gaining 
access to lymphovascular structures and hence corresponding 
increased risk of thyroid gland. Involvement of these structures 
upgrades the tumor stage and thus increases chances of advance 
local or distant spread. 

Standard procedure for advance stage tumor is total 
laryngectomy with or without post-operative radiotherapy. For 
years thyroidectomy has been the bystander of total laryngectomy. 
Management of thyroid gland in patients with laryngeal Carcinoma, 
who have to undergo Total laryngectomy, is a topic of debate. 
Initially total thyroidectomy was standard treatment in all cases of 
SCC larynx undergoing total laryngectomy owing to its close 
approximation to laryngeal skeleton and hence maximum chances 
of involvement by the tumor. However, recent retrospective studies 
of resected specimens favored that total thyroidectomy must not 
be the treatment of choice as there was not significant involvement 
of contralateral lobe of thyroid gland. So, the trend shifted towards 
the consideration of conserving contralateral thyroid lobe as part 
and parcel of the procedure. For decades Total laryngectomy with 
ipsilateral hemi thyroidectomy has been the treatment of choice by 
head and neck surgeons worldwide. Both total thyroidectomy and 
hemi thyroidectomy may render the patient at risk of permanent or 
temporary hypothyroidism and/or hypoparathyroidism19 leaving 
patients on the mercy of permanent replacement with Thyroxin and 
Calcium supplements respectively adding to their morbidity and 
increasing cost, no of hospital visits and financial burden both over 
the patient and the hospital. However no risk of hypothyroidism or 
hypoparathyroidism is associated with Thyroid sparing Total 
Laryngectomy15. 

Studies conducted in the past decades denote the factors 
upon which thyroid gland invasion secondary to SCC Larynx can 
be predicted. In our research, we selected only those patients 
whose clinical, radiological and histopathological features 
suggested to least likely involving thyroid gland by primary 
laryngeal tumor. We classified patients randomly into two groups. 
Group A patients were those who were randomly selected for total 
laryngectomy with hemi thyroidectomy and Group B included the 
patients who were to undergo thyroid sparing total laryngectomy. 
For group A we did histopathological analysis of resected 
specimen of thyroid gland along with laryngeal specimen for any 
evidence of direct of metastatic involvement of SCC in thyroid 
gland and their follow up for any evidence of local recurrence. 
Group B was analyzed only for local recurrence. Most of the 
recurrences in primary laryngeal tumors occur in the first year, and 
among first year mostly in the first 6 to 8 months. We did follow up 
of all patients over the 8 months and concluded that in the absence 
of risk factors predictive of thyroid gland involvement by laryngeal 
Squamous Cell Carcinoma, there is need to shift the practice to 
thyroid sparing total laryngectomy as thyroid gland is unlikely to 
harbor any residual disease. There was no statistically significant 
difference between the two groups as far as the incidence of tumor 
recurrence was concerned and hence it is statistically proven that 
even hemi thyroidectomy is not justifiable in all cases of Advanced 
Laryngeal Carcinoma. Limitations of the study are related to 
sample size and inadequate time for follow-up. A larger sample 
size and follow up time period of at least 18 to 24 months can 
overcome the pitfall. 
 

CONCLUSION 

 

After thorough analysis of final histopathology report and 6 to 8 
month follow-up, it was concluded that incidence of thyroid gland 
invasion by laryngeal carcinoma is negligible in the absence of 
predictive factors. Our study showed that none of the specimens in 
our group who underwent ipsilateral hemi thyroidectomy had any 
evidence of direct or microscopic involvement by the tumor. There 
was also statistically insignificant difference between the rate of 
local recurrence over the period of 8 months among two groups. 
So it was concluded that these predictive factors, if analyzed 
reliably and preoperatively, can help surgeon decide the 
management of thyroid gland before commencing total 
Laryngectomy. It not only decreases morbidity of the patient but 
poses minimal tissue handling and better surgical outcomes. So, 
we have come to the consensus that even Hemi thyroidectomy is 
not justifiable in all cases of advance laryngeal SCC. Thyroid gland 
must not be resected partially or totally in all cases of Laryngeal 
Malignancies. 
Conflict of interest: Nil 
 

REFERENCES 
 

1. Semanycz-Lemańczyk J, Zietek E. Wystepowanierakakrtani i 
dynamikawzrostuzachorowalnościnatereniePomorzaZachodniego w 
latach 1978-1987 [Incidence of laryngeal carcinoma and dynamics of 
the rise in morbidity in the Western Pomeranian region in the years 
1978-1987]. Otolaryngol Pol. 1995;49 Suppl 20:34-8. Polish. PMID: 
9454177. 

2. Viljoen G, McGuire JK, Alhadad A, Dalvie S, Fagan JJ. Does thyroid-
sparing total laryngectomy decrease the risk of hypothyroidism? J 
Laryngol Otol. 2020 Dec;134(12):1069-1072. doi: 
10.1017/S0022215120002479. Epub 2020 Nov 27. PMID: 33243316. 

3. Bittar S, Simman R, Lurie F. Lymphedema: A Practical Approach and 
Clinical Update. Wounds. 2020 Mar;32(3):86-92. PMID: 32163039. 

4. Kumar R, Drinnan M, Robinson M, Meikle D, Stafford F, Welch A, 
Zammit-Maempel I, Paleri V. Thyroid gland invasion in total 
laryngectomy and total laryngopharyngectomy: a systematic review 
and meta-analysis of the English literature. ClinOtolaryngol. 2013 
Oct;38(5):372-8. doi: 10.1111/coa.12165. PMID: 23998197. 

5. Léon X, Gras JR, Pérez A, Rodríguez J, de Andrés L, Orús C, Quer M. 
Hypothyroidism in patients treated with total laryngectomy. A 
multivariate study. Eur Arch Otorhinolaryngol. 2002 Apr;259(4):193-6. 
doi: 10.1007/s00405-001-0418-x. PMID: 12064507. 

6. Muhammad T, Dhanani R, Mohtasham S, Hussain M, Faisal M, Malik 
KI, Jamshed A, Hussain R. Incidence of thyroid gland invasion in 
advanced laryngeal cancers and its impact on disease-specific 
survival; a retrospective review at a tertiary care center. 
ActaOtolaryngol. 2020 Oct;140(10):882-885. doi: 
10.1080/00016489.2020.1778786. Epub 2020 Jul 7. PMID: 32633590. 

7. El-Sebai Ali, May et al. “Routine thyroidectomy with total laryngectomy: 
Is it really indicated? A randomized controlled trial.” Annals of medicine 
and surgery (2012) vol. 74 103309. 31 Jan. 2022, 
doi:10.1016/j.amsu.2022.103309 

8. Chotigavanich C, Sureepong P, Ongard S, Eiamkulvorapong A, 
Boonyaarunnate T, Chongkolwatana C et al (2016) Hypothyroidism 
after hemithyroidectomy: the incidence and risk factors. J Med 
AssocThail 99(1):77–83 

9. Li, S. X., Polacco, M. A., Gosselin, B. J., Harrington, L. X., Titus, A. J., 
&Paydarfar, J. A. (2017). Management of the thyroid gland during 
laryngectomy. The Journal of laryngology and otology, 131(8), 740–
744. https://doi.org/10.1017/S0022215117001244 

10. Fagan JJ, Kaye PV. Management of the thyroid gland with 
laryngectomy for cT3 glottic carcinomas. ClinOtolaryngol Allied Sci. 
1997 Feb;22(1):7-12. doi: 10.1046/j.1365-2273.1997.00835.x. PMID: 
9088672. 

11. Al-Hakami HA, Al Garni MA, AlSubayea H, AlOtaibi Y, Neazy A, 
Jameel W, Albouq M, Alnufaie A, Fatani N. The incidence of thyroid 
gland invasion in advanced laryngeal squamous cell carcinoma. Braz J 
Otorhinolaryngol. 2021 Sep-Oct;87(5):533-537. doi: 
10.1016/j.bjorl.2019.11.003. Epub 2019 Dec 9. PMID: 31879196. 

12. El-Sebai Ali M, AtefEbada H, El-Shaheed MA, MusaadAbdElFattah A, 
Kamal ES. Routine thyroidectomy with total laryngectomy: Is it really 
indicated? A randomized controlled trial. Ann Med Surg (Lond). 2022 
Jan 31;74:103309. doi: 10.1016/j.amsu.2022.103309. PMID: 
35145675; PMCID: PMC8818527. 

13. Eltelety, A.M., Nassar, A.A., El Batawi, A.M. et al. Incidence and 
predictors of thyroid gland invasion by laryngeal carcinoma: a 7-year 

https://doi.org/10.1017/S0022215117001244


Thyroid Gland in Advance Ca Larynx 

 

 
112   P J M H S  Vol. 16, No. 11, November, 2022 

experience review. Egypt J Otolaryngol 36, 28 (2020). 
https://doi.org/10.1186/s43163-020-00029-x 

14. Nayak, S. P., Singh, V., Dam, A., Bhowmik, A., Jadhav, T. S., Ashraf, 
M., Shah, R. K., & Biswas, J. (2013). Mechanism of thyroid gland 
invasion in laryngeal cancer and indications for thyroidectomy. Indian 
journal of otolaryngology and head and neck surgery : official 
publication of the Association of Otolaryngologists of India, 65(Suppl 
1), 69–73. https://doi.org/10.1007/s12070-012-0530-9\ 

15. Viljoen G, McGuire JK, Alhadad A, Dalvie S, Fagan JJ. Does thyroid-
sparing total laryngectomy decrease the risk of hypothyroidism? J 
Laryngol Otol. 2020 Dec;134(12):1069-1072. doi: 
10.1017/S0022215120002479. Epub 2020 Nov 27. PMID: 33243316. 

16. Xie J, Wu P, Liu H, Zhang S, Lu Z. Thyroid gland invasion in total 
laryngectomy: A systematic review and meta-analysis. Int J Surg. 2022 
Mar;99:106262. doi: 10.1016/j.ijsu.2022.106262. Epub 2022 Feb 13. 
PMID: 35172203. 

17. Marziliano A, Teckie S, Diefenbach MA. Alcohol-related head and 
neck cancer: Summary of the literature. Head Neck. 2020 
Apr;42(4):732-738. doi: 10.1002/hed.26023. Epub 2019 Nov 27. PMID: 
31777131. 

18. Mozumder S, Chatterjee K, Dubey S, Dam A, Bhowmick AK. Contrast 
CT Scan Evaluation of Incidence and Pattern of Thyroid Gland 
Involvement in Locally Advanced Ca Larynx Modifying the Need of 
Routine Thyroidectomy with Total Laryngectomy. Indian J Otolaryngol 
Head Neck Surg. 2020 Mar;72(1):14-16. doi: 10.1007/s12070-019-
01711-0. Epub 2019 Jul 26. PMID: 32158649; PMCID: PMC7040110. 

19. Baghel SS, Singhal P, Verma N, Sehra R, Yadav R, Agarwal S, 
Sharma MP, Gupta DP. Is thyroid excision mandatory with 
laryngectomy in carcinoma larynx? BMC Cancer. 2020 Jul 
28;20(1):700. doi: 10.1186/s12885-020-07205-5. PMID: 32723304; 
PMCID: PMC7389649. 

20. Aslıer M, Uçurum BE, Kaya HC, Coskun H. The prognostic value of 
thyroid gland invasion in locally advanced laryngeal cancers. 
ActaOtolaryngol. 2021 Sep;141(9):865-872. doi: 
10.1080/00016489.2021.1962013. Epub 2021 Aug 18. PMID: 
34406113. 

21. Glastonbury CM. Head and Neck Squamous Cell Cancer: Approach to 
Staging and Surveillance. 2020 Feb 15. In: Hodler J, Kubik-Huch RA, 
von Schulthess GK, editors. Diseases of the Brain, Head and Neck, 
Spine 2020–2023: Diagnostic Imaging [Internet]. Cham (CH): Springer; 
2020. Chapter 17. PMID: 32119254. 

 

 

https://doi.org/10.1186/s43163-020-00029-x
https://doi.org/10.1007/s12070-012-0530-9/

