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Abstract

Objective. In this study, we present our experience with
aggressive surgical treatment in selected patients with ana-
plastic thyroid cancer with extrathyroidal extension.

Study Design. Case series with chart review.

Setting. Tertiary care referral center.

Subjects and Methods. Retrospective chart review of all
patients with anaplastic thyroid cancer surgically treated by
the senior author from January 1998 to July 2012.

Results. A total of 38 cases of anaplastic thyroid cancer were
treated (21 male and 17 female). The mean age was 64.5
years. Twenty-two patients were considered surgically unre-
sectable (18 had distant metastases and 4 had extrathyroidal
extension of cancer lateral to carotid arteries) and under-
went biopsy with or without tracheostomy. The remaining
16 patients underwent surgical resection with curative
intent. Fourteen of these patients underwent postoperative
radiation therapy. None of these 16 patients developed local
recurrence. Six developed distant metastasis at an average
follow-up of 3.2 months, 1 died of an unrelated myocardial
infarction at 3 months, 2 were lost to follow-up, and 7
remain disease free with an average follow-up of 4.8 years
(range, 9 months to 8 years). Of those patients who under-
went complete surgical resection followed by postoperative
radiation, 7 of 14 (50%) are still alive, with a mean follow-up
of 4.8 years.

Conclusion. Selected patients with anaplastic thyroid cancer
with extrathyroidal extension (stage IVB) who show no dis-
tant metastases by computed tomography or positron emis-
sion tomography scans and who do not have tumor
extending lateral to the carotid arteries are candidates for
complete surgical resection.
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A
naplastic thyroid cancer (ATC) is a highly aggres-

sive and lethal malignancy with median survival

rates quoted between 2 and 12 months.1-3 ATC rep-

resents 2% to 5% of all thyroid malignancies; however, it

accounts for possibly .50% of thyroid cancer mortality.2-4

The annual incidence of ATC is 1 to 2 cases per million

people. ATC incidence peaks at the sixth to seventh decade

of life, with more than 90% of patients being older than 50

years.2,4,5 There have, however, been reports of children

with ATC.2 The female-to-male ratio is often between 1.2

and 2:1.2-5

Treatment options include external beam radiation therapy

(EBRT), chemotherapy, surgery, tracheostomy, and investiga-

tional clinical trials.2 Much of the current literature has

focused on new combinations of EBRT and chemotherapeu-

tic agents with or without surgery, with most results showing

moderate improvements in survival rates.1,3,6-24 The role of

surgery in the treatment of ATC has been controversial. Most

studies that discuss surgery refer to thyroidectomy only for

intrathyroidal ATC and report that extrathyroidal extension

represents unresectable disease.16,17,25-28 This study presents

our favorable experience with complete surgical resection of

patients with ATC who have extrathyroidal extension but no

evidence of metastatic disease.

Methods

This study was approved by the John Peter Smith Hospital

Institutional Review Board. We performed a retrospective
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chart review of all consecutive patients with a diagnosis of

anaplastic thyroid cancer operated on by the senior author

from January 1998 to July 2012. All patients were evaluated

preoperatively for extent of disease and possible metastases

with either computed tomography (CT) scans of the head,

neck, chest, and abdomen or positron emission tomography

(PET) scans. During the initial time period of the study, PET

scans were not available. When this technology did become

available, it was incredibly variable depending on the

patient’s insurance status if their insurance would pay for a

PET scan. Thus, a PET scan was performed when possible;

but at the least, all patients had a CT of the neck, chest, and

abdomen performed. All patients in this study had exrathyroi-

dal extension of tumor (Figure 1a-e). All patients had an

open biopsy (thyroid isthmusectomy) performed that was

read by a board-certified pathologist confirming the diagnosis

of anaplastic thyroid cancer (Figure 2). Patients with signifi-

cant airway obstruction received a tracheostomy. Based on

preoperative imaging, patients received supportive care, pal-

liative radiation therapy, palliative chemotherapy, or com-

plete surgical resection. All surgical resections were reviewed

by 2 separate pathologists to confirm the diagnosis of ana-

plastic thyroid cancer. All patients treated with complete sur-

gical resection underwent postoperative external beam

radiation therapy varying from 50 to 70 Gy. The treatment

regimen remained the same for all patients treated during the

14-year time period of this study.

All patients were followed for as long as possible with

serial CT neck/chest and/or PET scan, head and neck sur-

gery follow-up, oncology follow-up, and some with endocri-

nology follow-up. Follow-up was the same for all patients

in this study, with each following up at least monthly during

the first year and then gradually spacing out visits to every

other month for the second year, and so on.

Results

A total of 38 patients were treated for ATC between

January 1998 and July 2012. Twenty-one were male, and 17

were female. The mean age was 64.5 years, with a range of

32 to 87 years. Eighteen patients had metastases discovered

on preoperative imaging (13 lung, 3 lung and bone, 1 lung

and liver, and 1 lung, bone, liver, and spleen). Of these 18

patients with metastases, 11 underwent cervical tracheost-

omy with open biopsy, 3 underwent biopsy plus a mediast-

inal tracheostomy to get below the area of obvious gross

involvement of the tracheal wall, and 4 patients underwent

open biopsy alone. In these 18 patients with metastases, the

average survival time from date of biopsy was 5.4 months

(range, 1.5-8 months). Four of these patients received pallia-

tive radiation, 2 received palliative chemotherapy, and the

rest received supportive care.

Twenty patients had no metastases at presentation on preo-

perative imaging. Four of these patients were found to have

contiguous extension of cancer from the thyroid to encase the

carotid artery and extend lateral to the carotid. All 4 of these

patients underwent biopsy, and 2 received a cervical tra-

cheostomy. These 4 patients were referred to hospice, and

the average survival was 3.8 months (range, 3.0-5.8 months).

Interestingly, all 4 patients had evidence of metastases by 2.5

months of follow-up (3 lung, 1 lung and bone).

Sixteen total patients had no metastases, and their cancer

did not extend lateral to the carotid arteries. All 16 of these

patients underwent complete surgical resection with removal

of all macroscopic disease. Twelve patients had a total lar-

yngectomy performed, 4 patients had a tracheal resection,

and 6 had a cervical esophagectomy (1 of these needed a

gastric pull-up procedure). Twelve of the 16 surgically

resected patients also had lymphadenopathy, and all under-

went complete excision of adenopathy. Seven of these

patients had paratracheal adenopathy, 3 had superior med-

iastinal adenopathy, and 2 had both cervical level 4 and

superior mediastinal adenopathy. Of the 5 patients with

superior mediastinal involvement, 3 underwent transcervical

excision and 2 had a median sternotomy plus transcervical

excision (Figure 3a-c).

Of the 16 surgically resected patients, 14 underwent post-

operative EBRT varying from 50 to 70 Gy. None received

chemotherapy. The treatment regimen was consistent

throughout all 14 years of this study, and no changes were

made. Two of the surgically resected patients were immedi-

ately lost to follow-up and did not receive EBRT. One

patient died of an unrelated myocardial infarction at 3

months and had no evidence of disease. None of the 14

patients who received postoperative EBRT had local recur-

rence. Six developed distant metastases at an average

follow-up of 3.2 months (range, 2-4.8 months). The remain-

ing 7 patients are disease free, with an average follow-up of

4.8 years (range, 9 months to 8 years; Table 1).

Seven of the 14 patients (50%) who underwent complete

surgical resection followed by EBRT are still alive, with an

average follow-up of 4.8 years. Each of these 7 patients is

being followed by serial CT neck/chest or PET scans and

visits with head and neck surgery, oncology, and some with

endocrinology. No patients developed metastases after a

normal examination and normal radiographic imaging at the

6-month mark. Of the 5 patients who had mediastinal lym-

phadenopathy, 3 (60%) are still alive with no evidence of

disease with an average follow-up of 6.5 years.

There were some complications seen from the 16 surgical

resections. Two total laryngectomy patients developed post-

operative pharyngocutaneous fistulas. One closed sponta-

neously and the other closed after a local flap procedure

performed in the operating room. There were 9 cases of tem-

porary hypocalcemia and 5 cases of permanent hypocalcemia

requiring long-term calcium supplementation. There was one

perioperative myocardial infarction managed conservatively

by cardiology. There was one incidence of postoperative

pneumonia, which was managed medically and resolved.

There are no incidences of long-term gastric feeding tubes,

and all survivors are currently eating and drinking.

Discussion

ATC remains an aggressive and lethal disease with a dismal

prognosis despite numerous treatment regimens. Few risk
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Figure 1. (a) Preoperative positron emission tomography (PET) scan in a patient with anaplastic thyroid cancer with intense uptake in the
thyroid gland and left thyroid cartilage. (b) Preoperative PET scan in the same patient showing extension of disease into the superior med-
iastinum. (c) Nine-month postoperative PET scan showing no evidence of disease in the thyroid resection bed and postoperative changes of
a total laryngectomy. (d) Nine-month postoperative PET scan in same patient showing no evidence of disease in the superior mediastinum.
(e) Nine-month postoperative PET scan in same patient showing no evidence of distant metastases.
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factors of developing this fatal disease are known. Numerous

studies have reported a prior history of thyroid goiter or

being from a geographic area with a high incidence of ende-

mic goiter as a risk factor for ATC.3,29,30 About 25% to 50%

of patients with ATC also have a previous or concurrent his-

tory of well-differentiated thyroid cancer (papillary or follicu-

lar thyroid cancer). This supports the belief that ATC arises

from dedifferentiation of previous well-differentiated thyroid

cancer, although it is not known if ATC can arise de novo.

ATC cells do not retain any of the biological features of the

original follicular cells, such as uptake of iodine and synth-

esis of thyroglobulin, and commonly have p53 mutations.1,2,5

Three histologic patterns are recognized but do not predict

patients’ outcomes: spindle, giant cell, and squamoid.1,2,4,5,30

Most patients present with a rapidly enlarging neck mass.

The mean size of the mass is 8 cm and ranges from 3 to 20

cm. Patients also often have local compressive symptoms

including dysphagia, hoarseness, neck pain, dyspnea, and

stridor. Cervical lymphadenopathy is seen is up to 40% of

patients.1-4,30 Extrathyroidal extension into the surrounding

muscles, trachea, larynx, and esophagus is seen in up to

70% of patients. Evidence of metastatic disease is seen in

50% of patients at presentation, and another 25% develop

metastasis during the course of illness. The most common

sites of metastases are lung (80%), bone (6%-15%), and

brain (5%-13%).1,4,6,30

A review of the literature from 1975 to the present shows

various treatment combinations of radiation, chemotherapy,

and surgery. The median survival in the vast majority of

these studies ranges between 2 and 12 months. Studies using

radiation therapy or hyperfractionated radiotherapy as a

single modality have not been shown to alter the course of

ATC in most patients. It is now used mostly in multimodality

treatment. Chemotherapy treatments initially consisted of

doxorubicin and have more recently included paclitaxel, doc-

etaxel, fosbretubulin, sorafenib, and combretastatin.1,3,6,7-21

These are also used as part of multimodality treatments.

Cisplatin, bleomycin, etoposide, and methotrexate have all

been used in the past with poor response rates.3 There have

been a lot of studies on the molecular pathogenesis of ATC

that includes mutations in genes, RNAs, and proteins.

Numerous proteins involving transcription factors, signaling,

pathways, mitosis, proliferation, cell cycle, apoptosis, adhe-

sion, migration, epigenetics, and protein degradation are

affected. There is now a push to develop an individualized

therapeutic regimen that inhibits the deregulation seen in

Table 1. Demographic and Survival Data for Patients Who Underwent Surgical Intervention

Patient

Age,

y Sex

Mediastinal Nodes

Resected Radiation Survival

1 38 Male No No Unknown, lost to follow-up

2 69 Male No No Unknown, lost to follow-up

3 64 Female Yes Yes NED 8.0 y

4 75 Male No Yes DOD 5.5 y, metastatic disease to lungs at 2 mo

5 69 Female No Yes NED 2.8 y

6 74 Male Yes Yes NED 5.8 y

7 48 Female No Yes DOD 6.2 mo, metastatic disease to lungs and liver at 3.8 mo

8 62 Male No Yes NED 9 mo

9 71 Female No Yes NED 3.9 y

10 73 Male Yes Yes DOD 7.5 mo, metastatic disease to lungs at 2.5 mo

11 59 Female Yes Yes NED 5.8 mo

12 47 Male No Yes DUC 3 mo, from myocardial infarction

13 62 Female Yes Yes DOD 6.8 mo, metastatic disease to lungs at 4.2 mo

14 74 Female No Yes DOD 5.2 mo, metastatic disease to liver at 3.5 mo

15 58 Male No Yes NED 6.6 y

16 63 Female No Yes DOD 8.6 mo, metastatic disease to lungs and bone at 5.4 mo

Abbreviations: DOD, dead with evidence of disease; DUC, death from unrelated cause, no evidence of disease; NED, no evidence of disease.

Figure 2. Pathology slide from above patient showing anaplastic
thyroid cancer. Note that the normal thyroid architecture has been
replaced with poorly differentiated anaplastic cells.
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Figure 3. (a) Intraoperative dissection showing tracheal resection and complete thyroidectomy and mediastinal mass removal. Note
that the endotracheal tube can be seen through the tracheal defect. (b) Intraoperative dissection showing the carotid artery and inno-
minate artery have been dissected 360� in removing all macroscopic disease. (c) Final specimen consisting of total thyroid, anterior
neck skin, trachea, and superior mediastinal nodes.
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ATC on a molecular level, but these treatments are not cur-

rently available.22,23

The role of surgery in treating ATC has been controver-

sial. Historically, there were many reports that the role of

surgery in ATC was limited to biopsy and securement of

the airway. One of the most cited studies involved 134

cases from 50 years of experience (1949-1999) in treating

ATC at the Mayo Clinic concluded that ‘‘neither the extent

of operation nor the achieved completeness of resection had

a significant impact on survival, with a median survival of

2.3 months for patients with gross residual disease after

operation and 4 months for patients with complete tumor

resection.’’16 Another study of 121 patients concluded that

‘‘radical surgery alone did not significantly increase survival

duration over less radical surgery.’’17 Another study of 120

patients recommended that ‘‘ultraradical surgery to include

segmental resection of the larynx, trachea or esophagus do

not seem to be indicated, as prolonged survival is question-

able and quality of life is certainly diminished.’’ Many arti-

cles since have cited these findings and advocated a more

minimal surgical approach given the high recurrence and

death rates seen in ATC.25-28

Based on our findings in this study, we believe that

aggressive, complete resection of ATC in selected patients

is a reasonable treatment option that can potentially provide

long-term survival and cure. The patients who are candi-

dates for surgical resection are those without any evidence

of distant metastases by preoperative CT or PET scans and

whose local disease does not extend lateral to and encase

the carotid arteries. All patients presenting with ATC should

receive either CT scans of the head, neck, chest, and abdo-

men or a PET scan. The reason for such dismal survival

results after surgical resection in the previous studies cited

might be that radiologic technology has advanced and our

ability to detect metastases has greatly improved. Many of

the patients reported in those studies had only chest x-rays

looking for metastases compared with the thin-cut CT scans

and PET scans available today. Also, in a disease with

median survival of only a few months, many patients would

choose to undergo the morbidity of a total laryngectomy or

esophagectomy if it meant a good chance at long-term sur-

vival. This is especially true given the good options for

voice rehabilitation of tracheal esophageal prosthesis or

using an electrolarynx. All 7 long-term survivors in our

study also did not have prolonged use of a gastric feeding

tube, and all are currently eating and drinking.

If patients meet the criteria on preoperative imaging of

having no distant metastases and having no extension of

local disease lateral to the carotids, we advocate complete

excision of the local disease en bloc, including any neces-

sary laryngectomy, tracheal resection, or esophagectomy.

We do not attempt to dissect out the parathyroid glands to

ensure complete oncologic resection. All enlarged cervical

lymph nodes should be removed with a transcervical

approach. For those patients with superior mediastinal lym-

phadenopathy that cannot be safely or completely removed

through a transcervical approach, a median sternotomy can

provide good visualization and access to thoroughly remove

all disease. In our experience, these superior mediastinal

lymph nodes tend to be stuck to surrounding tissue and do

not peel away easily.

It is also important to note that 5 patients in this study

had superior mediastinal lymphadenopathy positive for ATC

that was removed at the time of surgical resection. Three of

the 5 patients (60%) are still alive today, with an average

follow-up of 6.5 years. Two of these patients died from

their disease at 7.5 months and at 6.8 months. These are

small numbers of patients, but it would appear that having

superior mediastinal spread of disease is not a contraindica-

tion to surgical resection and that such patients may also

attain long-term survival.

We recommend postoperative external beam radiation treat-

ment in surgically resected patients. Long-term disease-free

survival was seen in 7 of 14 patients (50%) who underwent

complete surgical resection followed by EBRT, with a mean

survival of 4.8 years (range, 9 months to 8 years). None of the

patients in this study who underwent surgical resection

received chemotherapy. Although this is standardly given at

most centers, the senior author has not felt it to be significantly

beneficial, except in palliation. Since chemotherapy has not

shown any significant survival benefit in most studies and can

cause significant morbidity in some patients, it was decided to

not offer this as part of the treatment regimen.

As all ATC does not carry the same prognosis, a staging

system was developed by the Union for International

Cancer Control that classified all ATC as stage IV. This

was further divided into 3 subcategories: stage IVA, tumor

limited to the thyroid; stage IVB, tumor beyond the thyroid

capsule; and stage IVC, presence of distant metastasis.31,32

Our study would apply to stage IVB patients who have

extrathyroidal extension without any distant metastases.

Interestingly, there have been several recent studies regard-

ing treatment of stage IVA and stage IVB ATC patients that

report increased median survival combining complete surgi-

cal resection with EBRT.33-39 One study of 262 patients

with ATC showed that radiotherapy added to surgery

resulted in improved survival for patients with disease

extending into adjacent tissue. However, those patients who

had disease confined to the thyroid capsule or had distant

metastatic disease did not benefit from radiotherapy after

surgery.33 Another study with 100 cases of ATC had 70

patients undergo surgery with or without adjuvant treatment.

Nineteen patients had survival greater than 1 year, and the

statistically significant factors that increased survival were

complete surgical resection and postoperative radiation of

doses .40 Gy. Age .70 years, white blood cell .10,000,

extrathyroidal invasion, and distant metastasis worsened

prognosis. Interestingly, chemotherapy was not associated

with a significant longer survival.38 In a couple of these

studies, the addition of EBRT to surgery for stage IVB

patients showed much greater survival benefit than for stage

IVA patients.33,39

One study that involved 40 patients with ATC showed

that the 20 patients who underwent surgical resections of
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ATC showed a mean survival of 8 months, compared with

only 4 months for those who did not. They had 1 long-term

survivor of 80 months. This study advocated total thyroi-

dectomy and cervical lymphadenectomy and that 1 recurrent

laryngeal nerve should be preserved.35 We agree with the

benefits of surgery and preserving vital structures in these

patients but would recommend expanding the number of

patients potentially treated by performing broader resections

when oncologically necessary, even if it resulted in both

recurrent laryngeal nerves being sacrificed and further

extensive surgery.

Airway management remains a crucial part of treating

ATC. Airway issues may be related to a large mass in the

central compartment, tracheal compression, unilateral or

bilateral vocal cord paralysis, or direct infiltration of the

tumor into the tracheal lumen. Airway management should

be addressed depending on the patient’s and family’s wishes,

the extent of disease, and possibility of cure. It is also impor-

tant to secure the airway until a diagnosis of lymphoma can

be ruled out as these patients can expect complete improve-

ment in their airway.40 In the 38 patients treated in this

study, 6 did not receive any sort of a tracheostomy and were

referred for palliative treatment or hospice. Three patients

underwent mediastinal tracheostomy in which a portion of

the sternum was removed to access the trachea below where

there was tracheal invasion with tumor. The tracheostomy

was then made either above or below the innominate artery

depending on its location. Although a mediastinal tracheost-

omy carries morbidity, it should remain in the airway man-

agement arsenal in treating ATC as bulky tumor is frequently

covering the cervical trachea.

One of the weaknesses of this study is that it is a retrospec-

tive review and patients were not randomized to different treat-

ment arms. This would be difficult to carry out in ATC,

however, given survival rates are only months. Also, no

patients received any sort of postoperative chemotherapy.

Given recent advances in targeted agents that act at a disease-

specific, molecular level, future studies might include adding

some of these agents to see if they improved long-term

survival.

Conclusion

Complete and aggressive surgical excision of all macro-

scopic disease followed by EBRT should be considered in

all patients presenting with stage IVB ATC who do not

have metastatic disease based on preoperative CT or PET

scans and who do not have local extension of disease lateral

to the carotid arteries. This can provide potentially long-

term survival (7 of 14 patients with a mean survival of 4.8

years in this study) in an otherwise uniformly fatal

diagnosis.
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