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Background: In the past decade, targeted therapy with antiangiogenic drugs has become standard of care for
most types of metastatic, progressive thyroid cancer. While these drugs were thought initially to be less toxic
than traditional chemotherapy, they can have rare but serious and fatal toxicities. Once such toxicity that has
been reported in other tumor types is upper airway fistula formation, which can be life-threatening.
Summary: Here, we describe three patients treated with antiangiogenic tyrosine kinase inhibitors at
two academic institutions who developed aerodigestive fistula. All three patients had risk factors for
fistula formation, which included external beam radiation and/or large tumor with invasion of the tracheal
wall.
Conclusions: Fistula formation is a known but rare side effect of antiangiogenic tyrosine kinase inhibitors.
Knowledge of the risk factors that may predispose thyroid cancer patients to this serious adverse event is
vital prior to prescribing antiangiogenics. Particular caution should be observed when using these drugs in
patients undergoing radiation therapy or surgery, or in patients whose tumor is invading vital structures of
the neck, as they may be at higher risk of developing this rare complication. In these patients, anti-
angiogenic tyrosine kinase inhibitors should be used cautiously, patients should be aware of the risk, and
physicians should monitor patients for symptoms of fistula.

Introduction

Thyroid cancer is the most common endocrine ma-
lignancy and is expected to have an incidence of 62,980

in 2014. It is the fifth most commonly diagnosed cancer in
women and the eighth most diagnosed cancer in the United
States (1). Ninety-five percent of thyroid cancers are differ-
entiated thyroid cancers (DTC), which include papillary,
follicular, and Hürthle cell thyroid cancers, and 85% of pa-
tients with DTC are cured with surgery, radioactive iodine
(RAI), and thyrotropin (TSH) suppression. Medullary thyroid
cancer (MTC) represents up to 3% of thyroid cancers, and
although the 10 year survival of patients with MTC is 75%,
only 40% of patients with locally advanced or metastatic
disease survive to 10 years (2). The excellent prognosis for
patients treated with standard therapy for DTC accounts for

the relatively low overall mortality rate, and only 1890 deaths
are expected from thyroid cancer in 2014 (1–3).

Despite the favorable prognosis of most thyroid cancers, a
small percentage of patients develop metastatic disease that is
not responsive to RAI. Poor response to conventional che-
motherapy has led to the use of antiangiogenic tyrosine ki-
nase inhibitor (TKI) therapy, and average progression-free
survival ranges from 9 to 21 months, depending on the TKI
used, as compared to 5–6 months with standard chemother-
apy (4–12). This class of TKI has now become the standard of
care for patients with progressive metastatic disease (13).

Although TKIs were initially believed to be less toxic than
conventional chemotherapy, they can have rare serious and
even life-threatening side effects. In this article, we present
three cases of aerodigestive fistula formation after treatment
with an antiangiogenic TKI.
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Patients

Patient 1

A 57-year-old male presented to his primary care physi-
cian after noticing tightening of his shirt collar around his
neck and was found to have a left thyroid mass on exam.
Cross-sectional imaging confirmed a large mass on the left
side of the thyroid extending into the substernum and tracheal
deviation to the right with left neck adenopathy. A biopsy of a
left neck lymph node showed atypical cells that had features
suggestive of a thyroid neoplasm.

He underwent a total thyroidectomy with left modified neck
dissection. Pathology revealed a 9.5 cm Hürthle cell carcinoma
with extrathyroidal extension, lymphovascular invasion, and
positive surgical margins. Two out of 30 lymph nodes in the
left neck were positive for Hürthle cell carcinoma. A whole
body 131I scan revealed localized uptake in the neck, and he
was given 200 mCi RAI. The patient presented to M. D. An-
derson for a second opinion. Review of systems and a physical
exam were unremarkable. His thyroglobulin was 2225 ng/mL,
and his TSH was 43 mU/L. Cross-sectional imaging was
concerning for metastatic disease involving the mediastinum
bilaterally and possible right lung nodules. He underwent a left
paratracheal neck dissection and superior mediastinal lym-
phadenectomy for residual disease.

Six months later, progressive disease was found in the
mediastinum and lungs associated with a rising thyroglobu-
lin. He was started on 400 mg of sorafenib twice daily off
clinical trial. He tolerated therapy, but had a mixed response
to treatment. His pulmonary disease stabilized, but the left
mediastinal lymphadenopathy progressed.

Thirteen months after sorafenib initiation, he underwent
median sternotomy at an outside institution with resection of
left and right paratracheal lesions. Sorafenib was stopped one
week preoperatively. Three months later, he completed ex-
ternal beam radiation to the mediastinum and thyroid bed
with a total dose of 66 Gy in 33 daily fractions over 48 cal-
endar days using 3D conformal radiation therapy technique.
He resumed sorafenib one week following radiation. The
following year, he underwent left vocal cord laryngoplasty.

Approximately nine months later, he was found to have
progressive mediastinal, right hilar, and subcarinal disease
with a rising thyroglobulin. He discontinued sorafenib at this

time to enroll in a clinical trial with cabozantinib. The patient
had experienced recurrent episodes of bronchitis several
months prior to the clinical trial. Three months after starting
cabozantinib, he had begun to feel that ingested liquids were
moving into his lungs. He then had recurrent episodes of cough
productive of purulent sputum and was hospitalized for aspi-
ration pneumonia. Cabozantinib was discontinued. An eso-
phagram revealed a 1–2 cm esophageal fistula near the area
of his previous surgery and radiation (Fig. 1). Bronchoscopy
confirmed the presence of a tracheosophageal fistula a few
centimeters above the carina (Fig. 1). The patient underwent
placement of an esophageal stent, and no leak was seen on a
follow-up barium swallow. He recovered fully from the aspi-
ration pneumonia with antimicrobials and was eventually
discharged. Two weeks later, the patient had an episode of
severe hemoptysis after coughing violently, collapsed, and
died suddenly. At autopsy, he was found to have a 5 mm
aortotracheal fistula at his previous radiation site without ev-
idence of cancer at the fistula site.

Patient 2

A 49-year-old male was found to have a left neck mass on
exam after presenting to an outside hospital with a four-week
history of hoarseness. Cross-sectional imaging showed a
highly fluorodeoxyglucose-avid 7 cm left thyroid nodule and
multiple small pulmonary masses. Fine-needle biopsy of the
thyroid nodule revealed papillary thyroid cancer. He subse-
quently underwent partial left thyroid lobectomy, which
confirmed a 2.5 cm poorly differentiated papillary thyroid
cancer. During surgery, he was noted to have extensive in-
vasion of the surrounding structures, and there was gross
disease that was unresectable. Following surgery, he was
treated with 66 Gy external beam radiation in 33 daily frac-
tions over 46 calendar days with five weeks of concomitant
adriamycin. A magnetic resonance imaging (MRI) and pos-
itron emission tomography/computed tomography (PET-CT)
scan of the brain obtained the following month showed
multiple brain lesions, the largest measuring 2.4 cm, in ad-
dition to his persistent neck and lung disease. He denied
headache or other neurological complaints. He was started on
2 mg of dexamethasone every other day and received whole
brain radiation. He was also found to have multiple bone

FIG. 1. Patient 1: Tra-
cheoesophageal fistula. Left:
A fistula was found on en-
doscopy at 25 cm (black
arrow) 26 months after start-
ing sorafenib for Hürthle cell
thyroid cancer. Right: Eso-
phagram following stent (red
arrow) placement reveals no
extraluminal contrast.

AERODIGESTIVE FISTULAS IN THYROID CANCER 919



metastases, including to the right second rib and bilateral
hips, and underwent external beam radiation to the left hip. A
month later, he elected to have left laryngoplasty with place-
ment of a vocal cord implant.

The patient presented for a second opinion regarding
treatment. He denied dysphagia or shortness of breath and
had maintained an active lifestyle. Exam was significant for
surgical changes of the neck, eschar from radiation therapy,
and a palpable thyroid mass. A CT scan of the neck showed a
6 cm heterogeneous, nonenhancing left neck mass with nu-
merous areas of internal necrosis. The tumor was likely in-
vading the left tracheal wall, but there was no evidence of
endoluminal involvement. Sunitinib was intitiated at a dose
of 37.5 mg daily continuously. Approximately six weeks af-
ter starting sunitinib, the patient began to complain of in-
creasing neck pain. A CT scan of the neck, performed two
months after starting sunitinib, revealed erosion of the mass
into the tracheal wall and a significant decrease in tumor size.
It also demonstrated a linear gas collection between the re-
sidual neck mass and the left anterior aspect of the trachea
that was consistent with a trachea-tumor fistula (Fig. 2).
Sunitinib was discontinued. The patient was evaluated by a
thoracic surgeon and scheduled for an elective tracheal stent
placement. Seven days later, the patient was admitted with
respiratory distress and stridor. Approximately 80% of his
mid-trachea was found to be occluded by the tumor, and a
tracheal stent was placed for airway protection. The patient
decided to enroll in hospice care and died one week later.

Patient 3

A 58-year-old male with no significant past medical history
presented to his primary care physician with a year of pro-
gressively worsening neck pain, hoarseness, and dysphagia.
Imaging showed a left thyroid mass measuring 9 cm with
substernal extension. A core biopsy was done and was con-
sistent with medullary thyroid carcinoma. He was referred to
our center, and imaging confirmed medullary thyroid cancer
with invasion into the esophagus and posterior trachea, and he
had associated multicompartmental cervical as well as medi-
astinal adenopathy. He also had a pancreatic lesion presumed
to be metastatic disease. A germline RET mutation was absent.

Due to progressive disease, the patient enrolled in a clin-
ical trial with lenvatinib. He developed fatigue and diarrhea,
but otherwise initially tolerated the drug well and had a best
response of stable disease with regression. After four months
of therapy, he developed progressive dysphagia and anorexia
and a percutaneous endoscopic gastrostomy (PEG) tube was
placed for nutritional support. CT imaging six months after
the start of therapy revealed an increase in size of the neck

mass and air within the mass near the esophagus, which
prompted concern for fistula formation. An esophagram re-
vealed a fistula between the cervical esophagus and the thy-
roid mass (Fig. 3). Since the fistula was in the proximal
esophagus, stent placement was not an option. Lenvatinib
was discontinued.

The patient presented to the hospital a month later with
left lower neck swelling and purulent drainage from an
opening in the skin of his left neck. He was found to have an
abscess secondary to his esophageal fistula. He was hospi-
talized and then discharged on several weeks of antimi-
crobials. A week after finishing antimicrobial therapy, the
patient was again admitted with a 3 cm abscess in his left
neck. He was treated with broadened antimicrobial cover-
age. The patient elected to be admitted to hospice care and
died two days later.

Discussion

Antiangiogenic TKIs have become an important part of
therapy for progressive and advanced medullary and RAI-
resistant differentiated thyroid cancers. Although anti-
angiogenic TKIs lack many of the toxicities associated with
traditional cytotoxic chemotherapy, they are known to have
side effects that range from mild fatigue and mucositis to
hypertension, stroke, and delayed healing (14–17). As anti-
angiogenic TKIs are more commonly used, additional side
effects, including aerodigestive fistula, are being elucidated.
The product labeling for sunitinib and cabozantinib report
fistula as a rare adverse event. Cabozantinib carries a black
box warning for perforations, fistulas, and bleeding. Tracheal
and esophageal (‘‘non-GI’’) fistulas were reported in 4% of
patients on this drug, and two of the cases were fatal. Len-
vatinib is not a commercially available drug.

Here, we present three cases of aerodigestive fistula for-
mation after treatment with antiangiogenic therapy for thyroid
cancer. To our knowledge, only one case of antiangiogenic
therapy for thyroid cancer resulting in aerodigestive fistula
formation has been reported, but no details regarding the pa-
tient’s history were published (18). Tracheoesophageal fistula
has been reported in lung cancer patients after treatment with
the VEGF inhibitor bevacizumab plus radiation (19–21). Ad-
ditionally, a study of 43 head and neck cancer patients treated
with bevacizumab and chemoradiotherapy identified five pa-
tients who formed an aerodigestive fistula with treatment (22).
Bronchial fistula formation after treatment with sunitinib and
radiation therapy for a pulmonary renal cell metastasis has also
been reported (23). A history of esophagitis, radiation therapy
at the fistula formation site, or instrumentation was common to
these patients.

FIG. 2. Patient 2: Tracheo-
tumor fistula. Left: Computed
tomography (CT) scan of the
chest obtained prior to starting
sunitinib shows tracheal com-
pression due toa left-sided mass
(gray arrow). Right: CT chest
scan obtained two months after
starting sunitinb for papillary
thyroid cancer reveals a fistu-
lous tract between the trachea
and thyroid mass (white arrow).
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Notably, no aerodigestive fistulas were reported in a study
by Schwartz et al. that examined outcomes in differentiated
thyroid cancer patients who underwent surgery and received
postoperative external beam radiation without antiangiogenic
therapy (24). This suggests that fistula formation in thyroid
cancer patients is exceedingly rare in the setting of modern

radiation and surgery alone. Two cases of aerodigestive fis-
tula following surgery and external beam radiation for thy-
roid cancer were previously reported by Grossman et al. in
1985 (25). One patient who was treated in 1970 with cobalt
developed a nonhealing tracheocutaneous fistula after sur-
gical tracheostomy. A second patient was found to have a
tracheal cutaneous fistula 25 years after his initial surgery and
high-dose surface x-ray radiation given in 1975. In both of
these cases, radiation with a significantly higher surface dose
compared to modern modalities was used. Risk for these rare
complications after surgery and radiation alone is therefore
considerably less in contemporary practice.

The three thyroid cancer patients reported here had one or
more risk factors for weakening of the aerodigestive tract
epithelia, including a history of external beam and invasion of
tumor into the esophagus or trachea. In patient 1, the tra-
cheosophageal fistula was also believed to have provided
entry for bacteria, which may have incited an inflammatory
response and accelerated soft tissue damage that led to the
formation of his aortotracheal fistula. It is likely that anti-
angiogenic TKIs administered to patients with pre-existing
risk factors including radiotherapy, surgery, and tumor in-
vasion of vital structures played a role in the development of
aerodigestive fistulas by impairing growth of new blood
vessels and delaying wound healing, thereby increasing
susceptibility to fistula formation.

As antiangiogenic TKIs develop more of a role in thyroid
cancer treatment, understanding their side effects and under
which conditions they occur is key for the identification of
patients at risk for rare but serious complications from these
drugs and in order to define interventions that will prevent their
associated morbidity and mortality. Particular caution should
be observed when using these drugs in patients undergoing
radiation therapy, instrumentation of the trachea or esophagus,
or in patients whose tumor is invading vital structures of the
neck including the esophagus, trachea, and major vasculature,
as these patients may be at higher risk of developing fistulas. In
these patients, antiangiogenic TKIs and external beam radia-
tion should be used cautiously, and physicians should question
patients regarding symptoms of fistula.

Further studies are needed to characterize risk factors
better for aerodigestive fistula formation and to define in-
terventions to prevent their occurrence. It is important to
continue to study novel nonantiangiogenic treatments for
thyroid cancer in order to identify safer alternate therapies for
patients at high risk of fistula formation.
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