
ORIGINAL ARTICLE

Rationale behind thyroidectomy in total laryngectomy: analysis
of endocrine insufficiency and oncological outcomes

Smriti Panda1 & Rajeev Kumar1 & Abhilash Konkimalla1 & Alok Thakar1 & Chirom Amit Singh1
& Kapil Sikka1 &

Suresh C. Sharma1 & Aanchal Kakkar2 & Suman Bhasker3

Received: 20 February 2019 /Accepted: 2 May 2019 /Published online: 22 May 2019
# Indian Association of Surgical Oncology 2019

Abstract
Thyroidectomy conventionally accompanies total laryngectomy. This study intends to analyze the incidence and factors leading
to thyroid gland involvement in carcinoma larynx and hypopharynx. Retrospective chart review from March 2011 to December
2016 of all patients who had undergone total laryngectomy at our institute. A total of 125 patients entered into the analysis.
Subsites involved were glottis (n = 32), supraglottis (n = 28), transglottis (n = 52), pyriform sinus (n = 12), and subglottis (n = 1).
TNM distribution according to AJCC 7th edition is as follows: T2 (n = 1), T3 (n = 34), T4 (n = 90); N0 (n = 97), N1 (n = 13), N2a
(n = 5), N2b (n = 5), N2c (n = 4), and N3 (n = 1). Total thyroidectomywas performed in 16 patients, near total thyroidectomy in 5,
and hemithyroidectomy in 104. Histopathologically thyroid gland involvement was seen in 11/125 (8.8%). The overall incidence
of hypothyroidism was 48% (hemithyroidectomy, 43/104; total thyroidectomy, 16/16; near total thyroidectomy, 1/5). The
incidence of permanent hypoparathyroidism was 12.8% (total thyroidectomy, 11; hemithyroidectomy, 5). On multivariate
analysis (Cox proportional hazards model), extralaryngeal spread into level 6 (HR = 5.5, p = .006, C.I = 1–18.8) and
extracapsular extension (HR = 9.3, p = 0.02, C.I = 1.29–67.5) were statistically significant predictors for thyroid gland involve-
ment. Survival analysis of patients with thyroid gland involvement (n = 11) revealed 5-year overall survival (OS) of 100% and 5-
year disease-free survival (DFS) of 59.3% compared with patients without thyroid gland involvement, 71% and 51.7%, respec-
tively (median follow-up, 30 months). Thyroid gland involvement did not show a statistically significant effect on OS/DFS on
multivariate analysis. In view of the endocrine abnormalities and lack of survival benefit seen, thyroidectomy should be
performed judiciously during total laryngectomy.
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Introduction

Total laryngectomy (TL) with neck dissection guided by the
nodal status of individual patients is the standard of care for
locally advanced laryngeal or hypopharyngeal cancers not
suitable for organ-preservation modalities [1, 2]. A

hemithyroidectomy invariably accompanies total laryngecto-
my, with total thyroidectomy being reserved for cases with
involvement of anterior commissure, post-cricoid area,
subglottis, and direct extension to thyroid gland and level VI
nodal involvement [3]. Arguments put forth to justify thyroid
gland sacrifice include better access to the central compart-
ment and the possibility of tumor spread to the thyroid gland
either by direct spread or extension via lymphatics [4]. It has
been observed by many investigators that the incidence of
thyroid gland involvement (TGI) ranges between 8 and
12.6% [5]. These figures definitely challenge the age-old prac-
tice of thyroid gland sacrifice for all cases requiring TL.
Thyroidectomy whether hemi or total has been shown to be
associated with hypothyroidism and hypoparathyroidism [6,
7]. The incidence of thyroid and parathyroid insufficiency is
higher in the setting of adjuvant radiation or chemoradiation
[8]. This calls for proper guidelines to tailor thyroid gland
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resection in patients at risk for TGI. This study endeavors to
identify the factors predicting TGI and analyze the impact of
thyroid and parathyroid insufficiency following sacrifice of
thyroid gland routinely during TL.

Methods

This study was performed on a retrospective cohort of patients
who had undergone TL for laryngeal or hypopharyngeal can-
cers at a tertiary care referral center from March 2011 to
December 2016. Pre-operative factors which could contribute
to TGI and were considered for the analysis were T and N
classification (as per AJCC 7th edition) and pre-operative tra-
cheostomy. Tumor extent was retrieved from the records of
direct laryngoscopy, cross-sectional imaging, and intraopera-
tive assessment to look for subglottic extension,
hypopharyngeal involvement, and extralaryngeal spread
(ELS) to the central compartment. Histopathological parame-
ters taken into account were margin status, extracapsular
spread (ECE), perineural invasion (PNI), and lymphovascular
emboli (LVI). TGI status was identified from histopathology.

Serum thyroid stimulating hormone (TSH) levels were ob-
tained on the last follow-up. Hypoparathyroidism was deter-
mined by corrected calcium levels and requirement of calcium
and vitamin D3 requirements 1 year after surgery.

Survival analysis was performed using the Kaplan-Meier
method. Comparison between survival curves of two different
cohorts was done using the log-rank test. Factors predictive of
TGI were determined using the Cox proportional hazards
model. All statistical analysis was performed using MedCalc
statistical software ver 18.10.2.

Results

A total of 178 patients with carcinoma larynx and hypophar-
ynx had undergone TL during the study period. Complete data
with regard to tumor extent, histopathology, and follow-up
status was available for 125 patients. This series included 13
patients where TL was performed as a salvage procedure.
Patient and tumor characteristics have been enumerated in
Table 1.

Factors Associated with Thyroid Gland Involvement

Thyroid gland abnormality was noted in 12/125 (9.6%) pa-
tients. Of these squamous cell carcinomas, secondary to car-
cinoma larynx was seen in 11 (8.8%) and papillary thyroid
microcarcinoma in 1 patient. Subsites implicated in these 11
cases were transglottis (TGL), 7 (odds ratio = 2.68, p = 0.19),
pyriform sinus (PFS), 1 (odds ratio = 0.93, p = 1); glottis, 2
(odds ratio = 0.622, p = 0.72); and supraglottis (SGL), 1 (odds

ratio = 0.32, p = 0.45). Multivariate analysis was performed
for possible predictive factors indicating TGI using Cox pro-
portional hazards model. The variables considered were as
follows: ECE, PNI, LVI, ELS into the central compartment,
pathologically positive neck nodes (pN+), subglottic exten-
sion, hypopharyngeal involvement, and pre-operative trache-
ostomy (Fig. 1). Statistically significant association with TGI
was seen in ECE (HR = 9.3, 95% C.I = 1.29–67.5, p = 0.02)
and ELS into the central compartment (HR = 5.5, 95% C.I =
1.1–18.88, p = 0.006).

Table 1 Summary of important patient and tumor characteristics

Patient characteristics n (125)

Age (mean ± SD) years 56 ± 10.7

Male:female 114:11

Histology

Squamous cell carcinoma (SCC) 117

Basaloid SCC 3

Sarcomatoid carcinoma 3

Others 2

Primary 112

Salvage 13

Subsites

Glottis 32

Supraglottis 28

Transglottis 52

Subglottis 1

Pyriform sinus 12

T stage

T2 1

T3 34

T4 90

N stage

N0 97

N1 13

N2a 5

N2b 5

N2c 4

N3 1

Adjuvant

Radiotherapy 90

Chemoradiation 14

Type of thyroidectomy

Hemithyroidectomy 104

Total thyroidectomy 16

Near total thyroidectomy 5
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Oncological Outcomes

With a median follow-up time of 30 months, 5-year overall
survival (OS) and disease-free survival (DFS) for the entire
cohort were 81.9% and 58.5%, respectively (Fig. 2). The cor-
responding 5-year survival for the 13 cases of salvage laryn-
gectomies were 59.3% and 47.3%, respectively. For the entire
cohort, failure at the local site was seen in 10 patients, nodal
recurrence in 9 patients, distant metastasis in 7, and second
primary in 6 cases. A separate subset analysis was performed
for patients with and without TGI (TG+/TG−). No statistically
significant difference was seen between the two groups with

respect to the pattern of failure (p > 0.05) (Table 2). Survival
analysis of TG+ revealed 5-year OS of 100% and 5-year DFS
of 59.3% compared with the cohort of TG− which showed
corresponding outcomes of 71% and 51.7%, respectively
(p > 0.05) (Fig. 2). Another multivariate analysis was per-
formed to look for prognostic variables associated with onco-
logical outcomes. Of the various factors considered, pre-
operative tracheostomy (HR = 0.15, p = 0.006, 95% C.I =
0.03–0.59) and PNI (HR = 5.1, p = 0.04, 95% C.I = 1.07–
24.48) had statistically significant correlation with OS and
DFS, respectively (Table 3). TGI was not associated with neg-
ative survival outcomes as evident in the multivariate analysis.

Fig. 2 Kaplan-Meier survival analysis. a, b Overall survival (red) and
disease-free survival (blue) for the entire cohort and following salvage
laryngectomy. Dotted lines represent 95% confidence interval. c, d

Overall survival (OS) and disease-free survival (DFS) for patients with
thyroid gland involvement (blue) and without thyroid gland involvement
(red)

Fig. 1 Forest plot depicting the results of a multivariate analysis of factors
predicting thyroid gland involvement in carcinoma larynx and hypopharynx.
The center of the square depicts the odds ratio.Horizontal line for each variable
represents the 95% confidence interval. Horizontal line crossing the number

B1^ on X-axis represents a statistically insignificant result. ECE extracapsular
spread, ELS extralaryngeal spread to the central compartment, pN+ patholog-
ically positive neck nodes
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Endocrinological Aspects

Hypothyroidism as assessed by serum TSH at last follow-
up was seen in 60/125 (48%) patients, and the mean TSH
was 50.69 mIU/L (SD = 43.3, range 7.8–177mIU/L). The
incidence of permanent hypothyroidism based on the type
o f t hy ro i d e c t omy pe r f o rmed was a s f o l l ows :
hemithyroidectomy (43/104), total thyroidectomy (16/
16), and near total thyroidectomy (1/5). Permanent hypo-
parathyroidism was seen in 16/125 (12.8%) patients (total
thyroidectomy, 11; near total thyroidectomy, 5). Amongst
patients with TGI (11/125), hypothyroidism was seen in
all patients and hypoparathyroidism in 2 patients.

Discussion

We have identified an 8.8% incidence of TGI in a consecutive
series of 125 patients of carcinoma larynx and hypopharynx
following TL with some form of thyroid gland sacrifice. Such
a routine sacrifice of the thyroid gland was associated with a
48% incidence of hypothyroidism and 12.8% incidence of
hypoparathyroidism. From an oncological point of view,
TGI did not emerge to be an independent prognostic factor.
In addition, no statistically significant difference was seen
between TG+ and TG− patients in terms of the pattern of
failure and overall survival outcomes. Our multivariate anal-
ysis model identified ECE and ELS to central compartment as
predictors of TGI. In other words, thyroidectomy and its as-
sociated endocrinological derangements can be avoided if thy-
roidectomy is tailored to patients with risk factors for TGI
while planning TL.

Studies analyzing the whole organ section of laryngectomy
specimens have established that direct spread of carcinoma to
the thyroid gland is the most common route of spread [9]. This
spread occurs through anatomically weak, preformed path-
ways in the laryngeal framework like the thyrohyoid mem-
brane, cricothyroid membrane, and the anterior commissure
[9–11]. To involve the thyroid gland, malignant cells need to
traverse the central compartment. Based on these studies and
supplemented by the results of our multivariate analysis,

Table 3 Multivariate analysis of
factors influencing overall
survival (A) and disease-free sur-
vival (B)

Covariate HR p 95% confidence interval
A. Overall survival

Extracapsular extension 0 0.95 0.6–2.62

Extralaryngeal spread to central compartment 0.30 0.17 0.05–1.7

Lymphovascular invasion 0 0.98 0–10

Hypopharyngeal involvement 1.5 0.5 0.35–6.3

Perineural invasion 0 0.97 0–10.00

Pathologically positive node 1.49 0.58 0.34–6.4

Subglottic involvement 0.35 0.19 0.07–1.7

Positive margin 3.8 0.11 0.72–20.80

Preoperative tracheostomy 0.15 0.0068 0.038–0.59

B. Disease-free survival

Extracapsular extension 0.34 0.33 0.04–3.00

Extralaryngeal spread to central compartment 0.75 0.55 0.29–1.9

Lymphovascular invasion 12.29 0.037 1.15–13.09

Hypopharyngeal involvement 0.75 0.50 0.33–1.7

Perineural invasion 5.1 0.04 1.07–24.58

Pathologically positive nodes 2.14 0.07 0.92–4.9

Subglottic involvement 0.51 0.14 0.21–1.24

Positive Margin 2.15 0.22 0.62–7.45

Preoperative tracheostomy 0.82 0.82 0.38–2.15

Table 2 Difference in terms of the pattern of failure in patients with
thyroid gland involvement (Thy+) and without thyroid gland
involvement (Thy−)

Pattern of failure Thy+ Thy
−

p (Fischer’s exact test)

Nodal recurrence 1 8 0.57

Local recurrence 1 9 1

Distant metastasis 1 6 0.48

Stomal recurrence 0 8 1
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thyroid gland sacrifice can be avoided if ELS to the central
compartment is effectively ruled out by radiology and intra-
operative assessment. Similarly, in the presence of ECE which
signifies loco-regional burden of the disease, it is wise to sac-
rifice the thyroid gland not only due to the possibility of
harboring metastasis but also to enable a meticulous central
compartment clearance. The ability to identify anterior ELS
on computed tomography with a high positive and negative
predictive value was identified by Harris et al. [12]. Anterior
ELS has emerged as a very reliable predictor of TGI in nu-
merous studies [3, 10, 13], unlike the mere presence of carti-
lage erosion and hypopharyngeal involvement. Subglottic ex-
tension was also evaluated for its association with TGI by
multivariate analysis in our study. Though numerous studies
including two meta-analyses have found a significant associ-
ation with TGI [5, 14], this present study failed to corroborate
this particular result. Majority of the patients undergoing TL
will have thyroid cartilage erosion by virtue of being T4. Also
in the era of organ preservation, concurrent chemoradiation is
the norm for the majority of the patients with T3 disease.
Therefore, though the absence of cartilage erosion has a
100% negative predictive value towards TGI, its presence
does not provide enough information about thyroid gland me-
tastasis owing to a positive predictive value of 52.9% [12].
Therefore, based on the available literature and results of this
study, we would like to recommend total thyroidectomy in the
presence of extralaryngeal spread to the central compartment
(intraoperative/radiology), extracapsular extension, and
subglottic involvement. Due to extensive lymphatic commu-
nication between the two lobes of the thyroid gland,
hemithyroidectomy in the presence of any of the above-
mentioned risk factors may jeopardize oncological outcomes.
In case of hypopharyngeal extension, we would like to sug-
gest incorporating a hemithyroidectomy on the ipsilateral side
to facilitate the clearance of paratracheal lymph nodes [15,
16].

Of all the studies reviewed [3, 10, 11, 13], the incidence of
TGI ranged from 8 to 18% and pooled results from a meta-
analysis by Kumar et al. [14], quoted an incidence of 10.7%.
Therefore, owing to the relative rarity of TGI, very few studies
have performed long-term survival analysis on cohorts with
TGI. The present study as well as the series by Nayak et al.
[10] did not reveal any significant difference in terms of sur-
vival depending on TGI. In contrast, Gorphe et al. [3] revealed
survival outcomes to be poorer if TGI is present. To study the
effect TGI has on oncological outcomes, we have adjusted for
confounders and performed a multivariate analysis with other
possible poor prognostic factors, but did not find a statistically
significant impact of TGI on OS or DFS.

The consequences hypothyroidism and hypoparathyroid-
ism have on the quality of life and wound healing are pro-
found [17, 18]. Surgery even in the absence of adjuvant radio-
therapy can be associated with a 63% incidence of

hypoparathyroidism and hypothyroidism [8]. Even in the set-
ting of hemithyroidectomy accompanying TL, an incidence of
hypothyroidism to the tune of 23–63% has been reported [19].
We did not encounter metastases to the parathyroid gland in
our study. Therefore, in case of inadvertent parathyroid gland
devascularization, one can attempt autotransplantation after
frozen section confirmation. One needs to bear in mind that
the management of hypoparathyroidism is much more trou-
blesome than hypothyroidism [20]. In the face of such mor-
bidity and questionable oncological benefits gained, it is nec-
essary to restrict thyroidectomy to high-risk cases like ECE,
ELS to the central compartment, and subglottic extension.
Though the latter, did not emerge to be an independent risk
factor in our analysis, such a conclusion has been drawn from
the results of the systematic review on this subject [14].

Our study and other existing literature in this field are lim-
ited by the retrospective nature of the study design. Future
studies should aim at prospective analysis with step serial
sectioning of the thyroid gland to determine the true incidence
of TGI.

Conclusion

The practice of indiscriminate sacrifice of the thyroid gland
during TL needs to be reviewed due to the documented inci-
dence of TGI ranging between 8 and 18%. We would like to
suggest ECE, ELS to the central compartment, and subglottic
extension as risk factors for TGI. Restricting thyroidectomy to
these patients may strike a balance between oncological out-
comes and endocrinological morbidity.
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