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CASE REPORT

man aged 76 years with known metastatic papillary
hyroid carcinoma presented with progressive
cough and dyspnea on exertion over a 4-month period.
At the time of diagnosis in 2001, he had a total thyroid-
ectomy with a limited neck dissection and received
151 mCi sodium iodide 131 (**'I). In 2002, he had a
follow-up chest radiograph that showed multiple pul-
monary nodules. He subsequently underwent a video-
assisted thoracoscopic surgery lung biopsy in 2004
that confirmed the presence of metastatic papillary
thyroid carcinoma. Histologic sections of the left upper
lobe and lingula showed multiple foci, up to 0.5 cm
in greatest dimension, of metastatic papillary thyroid
carcinoma, which involved approximately 30% of the
bronchioles. The structures of some of the involved
bronchioles were completely destroyed, and some
bronchiolar lumens were almost completely occluded
(Figs 1A, 1B). Lymphatic involvement by tumor was
identified, but there was no vascular invasion. Pulmo-
nary function tests prior to the lung biopsy procedure
were normal (Fig 2, Table 1). The patient received a
second treatment with 119 mCi **'I in January 2005.
The patient was seen by his primary physician
1 month prior to pulmonary consultation in 2008 for
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worsening shortness of breath. He was a life-long
nonsmoker who had no personal or family history of
asthma or reactive airways disease. He denied secon-
dary smoke or occupational exposures. He had no
orthopnea, paroxysmal nocturnal dyspnea, chest
pain, or palpitations. His medications at the time of

FIGURE 1. Metastatic papillary thyroid carcinoma involves the
bronchiole with luminal occlusion. Hematoxylin and eosin stain of

lung biopzy, original magnification, X 100 (A) and X 400 (B). Thin

arrows indicate bronchiolar epithelium; large arrows demonstrate
tumor invading and occluding the lumen.
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FIGURE 2. Flow-volume loops from spirometry performed in December 2004 and September 2008
show the development of severe obstructive lung disease. Rx = bronchodilator treatment.

Table 1—Spirometry Values Over the Course of Treatment With 31

Progression of Disease

Initial, Pre-13'1, Post-3'1, ‘ ‘ Post-Sorfenib,
Parameter December 2004 September 2008 December 2008 April 2009 April 2009 PB August 2009
FEV,, L 2.94 1.03 1.31 0.85 0.90 1.11
FVC, L 3.93 1.73 2.15 1.54 1.66 1.90
FEV/ FVC, % 75 60 62 55 54 58

Both FEV| and FVC increase post-"*'I treatment, indicating improvement in airflow obstruction. As the disease progressed, the patient’s obstruction
became worse. Twvo months after treatment with sorafenib, the degree of obstruction improved. '*'I = sodium iodide 131; PB = postbronchodilator.

consultation included levothyroxine; vitamins A, C,
and E; and occasional guaifenesin and pseudoephed-
rine for cough. Physical examination revealed cya-
nosis and an oxygen saturation of 80% on room air.
The patient did not have stridor. He had mild supra-
clavicular adenopathy. He had inspiratory and expira-
tory squeaks and scattered expiratory wheezes. The
remainder of the examination was unremarkable.

A chest CT scan was performed to evaluate progres-
sion of the patient’s disease and exclude pulmonary
embolism (Fig 3A). This scan was compared with an
earlier CT scan of his chest from 2006 (Fig 3B). The
comparison demonstrated a significant increase in the
number of pulmonary nodules and increased adenop-
athy. There were no pulmonary emboli or endobron-
chial lesions or evidence of pneumonitis noted.

The patient had pulmonary function testing (Fig 2)
that demonstrated severe obstructive lung disease
with an FEV | of 1.03 L (33% predicted), an FVC
of 1.73 L (40% predicted), and an FEV /FVC ratio
of 0.60. A bronchodilator challenge failed to reveal
reversible airway obstruction. The flow volume loops
did not suggest an extrathoracic airway obstruction.
These spirometric values were significantly reduced
from those obtained in 2004 before his video-assisted
thoracoscopic surgery biopsy. A diffusing capacity
corrected for level of hemoglobin was moderately
reduced at 48% predicted. Resting and ambulatory
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oximetry confirmed the presence of hypoxemia that
was correctable with 2- to 4-L/min oxygen supple-
mentation through nasal cannula. A total lung capacity
measured through helium dilution was moderately
reduced at 68% predicted. Both maximal inspiratory
and expiratory pressures were > 100% predicted.

The patient subsequently underwent repeat treat-
ment with 176 mCi **'I. His spirometry and dyspnea
improved. Two months after treatment with 31,
his FEV, increased by 280 mL, his FVC increased
by 420 mL, and his FEV /FVC ratio increased to 61%.
The patient did not receive further **'I because of
the good initial response and concerns that he would
develop pulmonary toxicity from additional doses.
Six months after "'I treatment, he developed wors-
ening dyspnea and more severe airflow obstruction
(FEV,, 0.85 L [27% predicted]; FVC, 1.54 L [35%
predicted]). Repeat bronchodilator challenge again
failed to reveal a positive response. He ultimately was
referred for treatment with sorafenib, which is ongoing.
This treatment resulted in improvement in his dys-
pnea and degree of hypoxemia, and repeat pulmo-
nary function tests performed 2 months after treat-
ment showed improvement in the degree of airflow
obstruction (Fig 2, Table 1).

What is the diagnosis?
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Diagnosis: Airway obstruction caused by widespread
tumor metastases

DISCUSSION
Clinical Discussion

Thyroid carcinoma is relatively uncommon, account-
ing for only 1% of all new malignancies. Approxi-
mately 94% of thyroid carcinomas originate from fol-
licular epithelia and are divided into papillary (the
most common) and follicular subtypes.! Ten percent
to 15% of patients with papillary thyroid carcinomas
will develop metastases,* 80% of which occur within
the thoracic cavity. Two distinct types of metastasis

FIGURE 3. Chest CT scan showing innumerable tiny bilateral pul-
monary nodules consistent with metastatic papillary thyroid car-
cinoma (A). Chest CT scan 2 years later showing progression of
metastatic disease (B).
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occur with papillary thyroid carcinoma. Miliary meta-
stases or multiple nodules may occur within the lung
parenchyma similar to those seen in our patient, but
a more localized pulmonary infiltration with wide-
spread lymphadenopathy and pleural effusions also is
possible.® Lung metastases often are associated with
respiratory symptoms, particularly dyspnea. They
have been reported to be the most common fatal
complication, listed as the cause of death in up to
46% of patients with thyroid carcinoma.* Widespread
tumor infiltration of the pulmonary parenchyma is
well known to precipitate dyspnea and hypoxia, and
there are many cases of reported airflow obstruction
related to direct tumor invasion of central airways,
such as the trachea and major bronchi.>® However,
we have identified no other reports of small airway
obstruction precipitated by tumor metastases. Our
patient had no evidence of upper airway or central
airway obstruction on flow-volume loops, but he did
have characteristic airflow obstruction seen with air-
ways diseases, such as bronchiolitis, asthma, or emphy-
sema. He had no history of asthma, no reversibility on
bronchodilator challenge, and no history of tobacco
use, therefore suggesting that his airflow obstruction
was secondary to the metastatic tumors. This finding
was corroborated by histopathology showing signifi-
cant tumor invasion of the bronchioles, lack of vascular
invasion, and improvement in airflow obstruction fol-
lowing therapy for carcinoma. We hypothesize that
the reduction in the diffusing capacity of the lung for
carbon monoxide seen in our patient was multifac-
torial but most likely related to direct obliteration
of the alveolar capillary interface by the tumor. The
reduction in total lung capacity also was likely sec-
ondary to the extensive tumor infiltration in his chest,
thus limiting the extent of lung expansion. There was
no evidence for neuromuscular weakness, as his max-
imal inspiratory and expiratory pressures both were
above predicted values.

Pathologic Discussion

The mainstays of treatment of papillary thyroid
carcinoma include surgical resection, neck dissec-
tion, and "*'I treatment, depending on the extent of
disease.” The treatment of metastatic lung disease
depends on the size of the pulmonary lesions, avidity
of the tumor for radioiodine, and stability of the met-
astatic lesions. '*'I is used universally for micronodu-
lar metastases, and depending on the avidity of "',
also can be used for macronodular disease.” Pulmo-
nary complications of "I, including pneumonitis
and fibrosis, are rare and tend to be dose related.®?
The American Thyroid Association Guideline Task-
force recommends pulmonary function testing only
when there is suspicion of pneumonitis or fibrosis
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secondary to radioiodine.” Our patient had no con-
clusive evidence for radioiodine toxicity. Although it
could be argued that the increase in oxygen require-
ments after 6 months may have been related to pneu-
monitis, there was no radiographic evidence of pneu-
monitis on chest CT scan, and his symptoms again
improved after treatment with sorafenib, further cor-
roborating the impact of reducing tumor burden to
alleviate airflow obstruction. Our patient’s severe
hypoxia was likely multifactorial in etiology partly due
to extensive tumor obliteration of the alveolar capil-
lary interface and partly due to the degree of airflow
obstruction. Our patient’s restrictive lung disease is
explained by the extensive tumor burden in his chest
that was likely decreasing compliance and limiting
lung expansion. There was no evidence for neuro-
muscular weakness. The presence of restrictive lung
disease does not diminish the finding of partially
reversible airflow obstruction seen after treatment of
the metastatic papillary thyroid carcinoma.

Radiologic Discussion

Response to therapy typically is monitored by
radiographic methods, such as radioiodine full-body
scanning, fluorodeoxyglucose PET scan, CT scan, and
MRI. These methods rely on visual determination of
disease burden and often can be difficult to quantify,
particularly when disease is extensive. Inspiratory
and expiratory chest CT scan classically have been
used to detect the presence of focal air trapping in
other bronchiolar diseases such as noxious or toxic
inhalation, including tobacco use, bronchiolitis oblit-
erans (BOOP), diffuse pan bronchiolitis, asthma, and
chronic granulomatous disease.''* It has been pos-
tulated that for BOOP, asthma, and smoking-related
lung disease, particularly for very early or localized
airway disease, chest CT imaging indicating air trap-
ping may be the most sensitive method for detec-
tion.'"1>16 Nevertheless, there has been debate on
how to accurately score air trapping on chest CT scan
because the exact CT scan protocols used in the
studies examining these diseases often differ, and
there is variable interobserver variability. Editorials on
this subject note that pulmonary function tests are
more likely to miss focal areas of air trapping because
they reflect a more global function of the lung. When
the lung disease is more diffuse, such as in BOOP,
there is a significant correlation between degree of
air trapping and FEV ."> Even though our patient had
diffuse disease, he did not undergo inspiratory and
expiratory chest CT imaging, but rather, his disease
regression and progression were effectively moni-
tored using pulmonary function tests. Initial spiro-
metric values indicating airflow obstruction corre-
lated with chest CT images, showing innumerable
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enlarging pulmonary nodules and the gross pathology
of small airway infiltration by metastatic tumors. The
airflow obstruction and degree of hypoxemia deter-
mined by serial measurements of ambulatory oxi-
metry were significantly improved after treatment
with "I and sorafenib, suggesting that the initial
hypoxia was not related to radioiodine toxicity. When
the disease progressed, the degree of airflow obstruc-
tion and hypoxemia worsened. Pulmonary function
tests were used as a noninvasive method of disease
monitoring, and enabled early recognition of disease
progression in this patient. He ultimately was
referred for sorafenib treatment, which currently is
ongoing. Repeat pulmonary function tests performed
2 months after treatment already have shown improve-
ment in the degree of airflow obstruction. We do not
suggest that patients be routinely monitored with
pulmonary function testing, but spirometry was useful
in the case presented. Chest CT imaging instead
remains the standard method for monitoring meta-
static disease progression and response to therapy. In
this context, CT imaging may identify metastatic
nodules, effusions, and endobronchial or peribron-
chial lesions. Chest imaging also may be necessary to
evaluate pulmonary emboli, unrecognized emphy-
sema, and infiltrates that may suggest infection or
pneumonitis.

CONCLUSION

Metastatic papillary thyroid carcinoma is an uncom-
mon condition that generally has a relatively good
prognosis. However, in cases of severe tumor burden
and widespread metastases, the prognosis may be
poor. We highlight pulmonary physiology in a patient
with metastatic papillary thyroid carcinoma, namely
airway obstruction due to infiltrating tumor metasta-
ses. To our knowledge, this condition has not been
described previously. We demonstrate that airflow
obstruction partially improved after treatment with "*'I.
The decrease in airflow obstruction correlated well
with other clinical indices of improvement, such as
dyspnea and degree of hypoxia. We were able to non-
invasively evaluate disease progression in this par-
ticular patient by demonstrating worsening airflow
obstruction, and the patient was subsequently referred
for experimental therapy. However, radiographic
imaging remains the mainstay of monitoring for met-
astatic disease progression and response to therapy.
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