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Management of advanced thyroid carcinoma with 
laryngotracheal invasion

Larengotrakeal invazyonlu ileri tiroid karsinomunun tedavisi

Ayşegül Batıoğlu Karaaltın, MD.,1 Murat Haydar Yener, MD.,1 Mehmet Yılmaz, MD.,1 
Nesrettin Fatih Turgut, MD.,1 Muhammed Pamukçu, MD.,2 Harun Cansız, MD.1

ABSTRACT

Objectives: This study aims to evaluate the management of advanced thyroid carcinoma with extra-thyroidal extension.

Patients and Methods: The study included 58 patients (26 males, 32 females; mean age 45.1±8.3 years; range 24 to 72 years) who 
were referred from general surgery or other otolaryngology departments and had undergone surgery for T4a well-differentiated thyroid 
carcinoma or T4b anaplastic carcinoma between January 2007 and January 2011 with a minimum of five years of follow-up. The patients 
with laryngotracheal invasion were divided into two groups according to type of surgery. Patterns of invasion and techniques of surgical 
resection were evaluated.

Results: Of the patients in group 1 (n=24), total thyroidectomy was performed in all (100%), partial laryngectomy in six (10.4%), 
tracheal resection in eight (13%), and tracheal window resection in 16 (27%), and the free margins were verified by frozen section. 
Patients in group 2 (n=34) were performed total thyroidectomy (100%) by shaving the tumor off the underlying cartilage or skeletonizing 
laryngotracheal segments. During the follow-up period, one patient died because of carotid involvement and four patients died because 
of local recurrence.

Conclusion: The results of this study suggest that the depth of the invasion and postoperative morbidity should be considered when 
choosing a surgical approach for patients with advanced thyroid carcinoma with extra-thyroidal extension. Also, patients who undergo 
tumor shaving should be followed-up closely.
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ÖZ

Amaç: Bu çalışmada ekstra tiroidal uzantılı ileri tiroid karsinomunun tedavisi değerlendirildi.

Hastalar ve Yöntemler: Çalışmaya genel cerrahi veya diğer kulak-burun-boğaz bölümlerinden sevk edilen ve Ocak 2007 - Ocak 2011 
tarihleri arasında T4a iyi diferansiye tiroid karsinomu veya T4b anaplastik karsinomu nedeniyle cerrahi geçiren, en az beş yıl takip edilen 
58 hasta (26 erkek, 32 kadın; ort. yaş 45.1±8.3 yıl; dağılım 24-72 yıl) dahil edildi. Larengotrakeal invazyonu olan hastalar cerrahi türüne 
göre iki gruba ayrıldı. İnvazyon paternleri ve cerrahi rezeksiyon teknikleri değerlendirildi.

Bulgular: Grup 1’deki hastaların (n=24) tamamına (%100) total tiroidektomi, altısına (%10.4) parsiyel larenjektomi, sekizine (%13) 
trakeal rezeksiyon ve 16’sına (%27) trakeal pencere rezeksiyonu uygulandı; serbest marjinler dondurulmuş kesit ile doğrulandı. Grup 
2’deki hastalara (n=34) tümörü alttaki kıkırdaktan kazıyarak veya larengotrakeal segmentleri iskeletleştirerek total tiroidektomi (%100) 
uygulandı. Takip dönemi sırasında, bir hasta karotis tutulumu ve dört hasta lokal rekürens nedeniyle kaybedildi.

Sonuç: Bu çalışmanın bulguları ekstra tiroidal uzantılı ileri tiroid karsinomlu hastalar için cerrahi bir yaklaşım seçilirken invazyon 
derinliğinin ve ameliyat sonrası morbiditenin dikkate alınması gerektiğini ortaya koymaktadır. Ayrıca, tümör kazıması geçiren hastalar 
yakından takip edilmelidir.

Anahtar Sözcükler: Ekstra tiroidal uzantı; segmental larengotrakeal rezeksiyon; tiroid karsinomu.
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Extrathyroidal extension (ETE) is defined as 
extension of the primary tumor outside the 
thyroid capsule and invasion into surrounding 
structures such as strap muscles, trachea, 
larynx, vasculature, esophagus, and recurrent 
laryngeal nerve (RLN).[1,2] This is also called 
moderately advanced disease. A tumor of 
any size that has grown back toward the 
spine or into nearby large blood vessels is 
classified T4b by TNM classification. This is 
also called very advanced disease. T categories 
for anaplastic thyroid cancer (ATC) are 
different from others, and tumor still within 
the thyroid is T4a and T4b similar to tumor 
that has grown outside the thyroid according 
to TNM classification of the American Joint 
Committee on Cancer.[3] The incidence of ETE 
in well-differentiated thyroid cancer (WDTC) 
diverges in different series but ranges from 5 
to 34%.[1,4] Extrathyroidal extension, which is 
used in several staging systems such as EORTC 
(European Organization Research Treatment 
Cancer), TNM classification, and AGES (age, 
grade, ETE, and size), is an important adverse 
prognostic factor.[1,3] Patients with ETE are 12 
times more likely to manifest lymph nodes 
with extranodal extension (ENE) than patients 
with intra-thyroidal tumors.[5] Extensive ETE 
is a poor prognostic indicator and indicates 
a more aggressive tumor.[6,7] Tollefson et al.,[8] 

showed that 86% of patients who died of 
thyroid carcinoma had ETE.

In this study, we reviewed our management 
strategy for advanced thyroid carcinoma with 
ETE and invasion of surrounding structures such 
as strap muscles, trachea, larynx, vasculature, 
esophagus, recurrent laryngeal nerve and 
extension to the mediastinum and compared the 
types of surgical resection.

PATIENTS AND METHODS
A medical record review of the Cerrahpasa 
Medical Faculty Hospital, Istanbul, Turkey, 
otolaryngology database was performed. Patients 
with thyroid carcinoma that had ETE or extension 
to the mediastinum were considered for inclusion 
in the study. These patients had been referred to 
the Cerrahpasa Medical Faculty Otolaryngology 
Department from general surgery or other 
otolaryngology departments. The study protocol 
was approved by the Cerrahpasa Medical 
Faculty Hospital Ethics Committee. The study 

was conducted in accordance with the principles 
of the Declaration of Helsinki.

Records of 58 patients (26 male, 32 female; 
mean age 45.1±8.3 years; range 24 to 72 years) 
who had undergone surgery for T4a WDTC and 
T4b anaplastic thyroid cancer according to the 
TNM classification between January 2007 and 
January 2011 with a minimum of five years of 
follow-up were considered for inclusion. The 
duration of follow-up was defined as the time 
from the first surgery to the last contact. Records 
of patients with evidence of distant metastasis 
at the time of diagnosis were excluded from the 
study.

The patients with laryngotracheal invasion 
underwent two types of surgery, and according 
to surgery type, they were divided into two 
groups. The patients in group 1 (n=24) had partial 
laryngectomy, tracheal resection, or tracheal 
window resection, and the free margins were 
verified by frozen section. The patients in group 2 
(n=34) had visible tumor resection by shaving the 
cartilage or skeletonizing laryngotracheal segments 
or RLN’s, assuming that microscopic residual 
tumor remained after resection. Radioactive iodine 
therapy was used postoperatively in the majority 
of cases in each group.

Statistical analysis

Statistical analysis was performed using the 
IBM SPSS version 21.0 software (IBM Corp., 
Armonk, NY, USA). Descriptive analysis was 
done for demographic and clinical features. The 
results were presented as mean ± SD/percentages 
for continuous variables, and number/percentage 
for categorical variables.

RESULTS
All 58 patients included study had a palpable mass 
associated with thyroid gland. Most of the cases 
were unilateral (n=45), whereas 13 patients had 
bilateral involvement. The symptom breakdown 
upon first admission to the hospital was as 
follows: Six patients (10.3%) had hemoptysis; five 
patients (8.6%) had dyspnea; 10 patients (17.2%) 
had hoarseness; and 38 patients (65.5%) had 
neck swelling. Cervical lymphadenopathy was 
present in 28 patients (48.2%). Recurrent nerve 
function was normal in 42 patients (72.4%), with 
unilateral palsy present in 13 patients (22.4%) 
(Table 1).
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All patients (n=6) with intramural tumor 
extension had symptomatic hemorrhage, and 
five had dyspnea. Radiologic evaluation included 
computed tomography (CT) or magnetic 
resonance imaging (MRI) for all patients 
after ultrasonography (USG) was performed. 
Ultrasonography showed tracheal deviation for 
10 patients, and CT and MRI showed tracheal 
deviation (n=15), suspected laryngotracheal 
invasion (n=10), laryngotracheal airway invasion 
(n=5) (Figure 1). Surgical interventions for 
group 1 included total thyroidectomy for 24 
patients (100%) and partial laryngectomy for 
six patients (10.3%) (Figure 2), tracheal resection 
(partial anterolateral resection of trachea) for 
eight patients (13.7%), tracheal window resection 
16 (27.5%) (Figure 3), and the free margins were 
verified by frozen section. It was observed that six 
patients in group 1 had laryngotracheal airway 
invasion and 18 patients had expansion into the 
tracheal mucosa. For group 2, total thyroidectomy 
and shaving the tumor off the underlying 
cartilage, skeletonizing laryngotracheal segments 
was performed for 34 patients (100%). Among 
these patients, laryngotracheal invasion was first 

identified intraoperatively in 28 patients (82.4%), 
whereas the remaining cases were suspected on 
the basis of preoperative clinical or radiologic 
appearance. In group 2, 21 patients’ tumors 
extended through the capsule of the thyroid 
gland and abutted the external perichondrium, 
exited tangentially; 13 patients had invasion to the 
cartilage and thyroid scrubbed from the trachea by 
sharp dissection. The other structures that were 
invaded were strap muscles (n=20), recurrent nerve 
with necessity of resection (n=10), esophagus with 
necessity of wedge resection (n=2), and carotid 
treated with shaving (n=2) (Table 2).

Of all the studied patients, eight (13%) had 
extension to the mediastinum, and four required 
sternotomy for excision. These operations were 

Table 1. Clinical symptoms and findings on admission (n=58)

Clinical symptoms n % Clinical findings n %

Swelling in neck 38 65.5 Thyroid mass 58 100
Hoarseness 10 17.2 Cervical lymphadenopathy 28 48.2
Hemoptysis 6 10.3 Recurrent nerve paralysis 13 22.4
Dyspnea 5 8.6

Figure 1. Contrast enhanced computed tomography section 
at the level of first thoracic vertebrae, showing right 
laryngotracheal airway invasion by papillary thyroid 
carcinoma.

Figure 2. Intraoperative photo showing excision of tumor 
that invaded the airway by total thyroidectomy and 
partial laryngotracheal resection; thyroid retractor 
is retracting left thyroid cartilage lamina; skin hook 
is retracting the remaining right thyroid cartilage 
lamina after resection ; armored tracheostomy tube 
inferiorly.
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performed by multidisciplinary approaches. 
Twenty-eight patients (48.3%) underwent 
nodal dissection, and 10 (17.2%) of the patients 
who had undergone laryngotracheal and 
tracheal window resection underwent surgical 
reconstruction. Other patients with tracheal 
resection were reconstructed by auricular 
cartilage during secondary surgery. Histologic 
subtypes included papillary (n=55) and 
anaplastic (n=3) (Table 3). Postoperative follow-
up revealed that three patients (5%) had newly 
developed permanent recurrent laryngeal 
nerve palsy, two patients (3.4%) had permanent 
hypocalcemia, and 14 patients (24.1%) had 
transient hypocalcemia.

All 34 patients who had undergone cartilage 
shave procedures had microscopic residual 
disease involving the trachea. Ablative Iodine 
131 (200 mCi) was administered to all patients 
with differentiated carcinoma. Three patients 
with anaplastic carcinoma were subjected to 
radiotherapy at a dose of 5400-6000 cGy after 
surgery.

One of the patients died because of carotid 
involvement, and four died because of local 
recurrence. The histopathology of the dead 
patients included papillary carcinoma (n=2) 
(group 2) and anaplastic carcinoma (n=3) 
(group 2). Recurrence was seen in the patients 
who had been treated with laryngotracheal 
shaving (n=5) from group 2 with cartilage 
invasion only (one of them had undergone total 
laryngectomy, and the others had undergone 
tracheal resection) and in patients who were 
treated with tracheal window resection (n=3) 
with anaplastic carcinoma histopatology from 
group 1 (these patients died).

Figure 3. Intraoperative photo showing excision of tumor 
that invaded the airway by total thyroidectomy 
and tracheal window resection; note blue-line 
endotracheal tube in tracheal window.

Table 2. Involvement of surrounding structures

Involved structures n %

Trachea 58 100
Strap muscles 20 34.4
Recurrent laryngeal nerve 10 17
Larynx 8 13.8
Esophagus 2 3.4
Carotid 2 3.4

Table 3. Histology, therapy received and outcomes

Parameters All patients (n=58) Group 1 (n=24) Group 2 (n=34)

Histology
Differentiated 55 94.8 21 87.5 34 100
Anaplastic 3 5.1 3 12.5 0 0

Iodine 131 therapy
Yes 55 94.8 21 87.5 34 100
No 3 5.1 3 12.5 0 0

Radiotherapy
Yes 3 5.1 3 12.5 0 0
No 55 94.8 21 87.5 34 100

Outcomes
Death 5 9 3 12.5 2 5.88
Recurrence 8 13.7 3 12.5 5 14.7
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DISCUSSION
McCarty et al.[9] reported the incidence of 
airway invasion in thyroid carcinoma 
patients as 6.7%. The extent of tracheal wall 
invasion is thought to predict outcome, with 
intraluminal extension predictive of the poorest 
survival.[10,11] Less than 1% of all thyroid cancers 
show mucosal invasion, and laryngotracheal 
resection may prolong survival. The patients 
show symptoms according to the grade of 
their clinical invasion, although patients 
with intra-luminary invasions generally 
show dyspnea and hemoptysis.[12] Most of 
the cases with tracheal invasion represent 
superficial tracheal involvement and are first 
diagnosed during thyroidectomy.[13] Surgeons 
have to decide whether to perform a radical 
resection, including the trachea and/or larynx, 
or to perform limited resection with I131 or 
radiotherapy to ablate the residual disease.

Treatment of advanced thyroid carcinomas 
with laryngotracheal invasion is still a 
controversial issue. Some studies suggest a 
total tumor excision provided that the air route 
integrity is protected, which is an extensive 
excision.[11] Nevertheless, several studies 
report no significant difference between 
radical surgical procedure and conservative 
treatment in the case of invasion.[14,15] Cody 
and Shah[16] suggested the shaving method as 
the optimal procedure for minimally invasive 
tumors. Similarly, Breaux and Guilamondegui[17] 
suggested conservative surgery. Although the 
shaving method provides less morbidity, long-
term follow-up of patients resulted in a lower 
rate of survival and a higher morbidity. Grilo 
and Zannini[13] suggested airway resection for 
all invasive tumor cases.[15]

Different staging schemes for thyroid 
carcinoma may account for local invasion but 
not the depth of airway disease. The AMES (age, 
distant metastases, extent, and size), MACIS 
(metastases, age, completeness of resection, 
invasion, size),[18] and AGES (age, grade, extent, 
size)[19] scores also add a weight factor, whereas 
the TNM (tumor, node, metastases) system does 
not account for local invasion.[3] Shin found a 
relationship between the depth of invasion and 
intermediate-term (5-year) survival in 22 patients 
with papillary carcinoma and airway invasion.[20] 
The staging system is as follows:

• Stage I - extension through the capsule of 
the thyroid gland and abuts the external 
perichondrium

• Stage II - invasion between the rings of 
cartilage or destroying the cartilage

• Stage III - extension through the cartilage 
or between the cartilaginous plates into 
the lamina propria of the tracheal mucosa

• Stage IV - extension through the entire 
thickness of and expansion into the 
tracheal mucosa.

The Shin staging requires a full-thickness 
specimen of tracheal or laryngeal wall to 
determine the depth of invasion. Therefore, this 
system is not indicated for patients who have 
undergone shave resection.

Shin showed there is no continuous plane 
underneath the “external perichondrium” 
perithyroidal adventitia, and the lymphatics 
of the tracheal mucosa communicate in the 
intercartilaginous spaces, allowing the tumor 
to spread into the trachea. The suggestion 
made in this report was that shave resection is 
incomplete, and a high rate of local failure must 
be expected.[12] Nishida et al.[21] saw no indication 
for tracheal resection in those carcinomas 
that abutted the external perichondrium and 
performed a shave resection. Similarly, in this 
study, patients who had early stage (stage I 
according to Shin classification) laryngotracheal 
invasion did not show recurrence after shaving. 
Recurrence was seen in the patients who were 
treated by laryngotracheal shaving (n=5) from 
group 2 with cartilage invasion only and in 
patients who were treated with tracheal window 
resection (n=3) from group 1. Therefore, this may 
indicate that patients with carcinomas that abut 
the external perichondrium might benefit from 
shaving, and patients with cartilage, mucosal, 
and airway invasion tracheal resection gives 
superior loco-regional control.

The rate of major complications (including 
laryngostenosis) of airway resection can be 
up to 33%.[15,17] McCarty et al.[9] published a 
study in which air route reconstruction 
was performed for all the patients who had 
tracheal ring resection. In our study, tracheal 
or laryngotracheal resection was performed for 
10 patients, and reconstruction was performed 
during this surgery. The other patients who 
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underwent airway resection required repetitive 
surgeries for reconstruction of laryngotracheal 
stoma.

Tumor recurrence risk is directly correlated 
to tumor histology. Anaplastic and medullary 
carcinomas are especially thought to cause local 
recurrences as well as systematic metastases.[8] 
For three patients in our study who had anaplastic 
carcinoma histopathology, airway resection was 
performed. Postoperative follow-ups of these 
patients revealed complications such as defects 
in airway integrity and esophageal fistula. A 
month later, patients who developed relapse 
died. Anaplastic thyroid carcinoma is a highly 
aggressive tumor with median survival time 
not longer than six to eight months.[22-24] Surgery, 
chemotherapy, and radiotherapy are conventional 
therapeutic strategies performed in the attempt 
to improve survival. Disease was restricted to 
the thyroid gland (stage IVA) at diagnosis in 
only 9% of cases. Almost 32% had extrathyroidal 
infiltration (stage IVB), while 55% had cervical 
lymph node metastases, and 54% had distant 
metastases (stage IVC).[25] Surgical treatment of 
local disease offers the best opportunity for 
prolonged survival if the tumor is intrathyroidal 
ATC (T4a). When the tumor is extrathyroidal 
(T4b), the surgical approach is controversial. 
Some promising results have recently been 
reported with chemotherapy and radiation 
therapy.[22] Complete resection of ATC combined 
with postoperative adjuvant chemotherapy and 
irradiation resulted in long-term survival. An 
aggressive attempt at maximal tumor debulking 
followed by adjuvant therapy was found to be 
warranted in patients with localized ATC.[26] In 
a study done by Wendler,[25] 81% of ATC patients 
received external beam radiation therapy (EBRT; 
32% as adjuvant, 49% as palliative treatment). 
The median overall dose was 57.6 Gy (range 13.5-
80 Gy).

In conclusion, the depth of the invasion and 
postoperative morbidity should be considered 
when choosing a surgical approach for these 
patients, and patients who have undergone 
tumor shaving as a treatment should be 
followed closely to monitor for recurrence. 
Additionally, the importance of reconstructive 
surgery after a large resection for recovery of 
functions and a life without tracheostoma must 
be kept in mind.
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