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Summary: Patients who have undergone thyroidectomy
may have recurrent laryngeal nerve injury; until recently,
Teflon injection was commonly used for vocal cord medializa-
tion. We present a case of a patient who underwent thy-
roidectomy who had significantly increased and unilateral
18F-fluorodeoxyglucose uptake in the neck, which was found
to be localized to the left vocal cord by use of combined
positron emission tomography (PET) and CT, presumably
because of a Teflon-induced granuloma. Knowledge of this
potential source of false-positive PET interpretation because
of its inability to precisely localize neoplastic lesions, and the
use of combined PET and CT imaging, may allow precise
diagnosis and prevention of unnecessary interventions.

Positron emission tomography (PET) with 18F-flu-
orodeoxyglucose (FDG) is a powerful tool in the
diagnosis, staging, and therapeutic monitoring of ex-
tracranial head and neck cancers (1, 2). The use of
PET for thyroid cancer recurrence has shown promise
in patients with known differentiated thyroid cancer
who have negative findings with whole-body 131I scin-
tigraphy and elevated thyroglobulin levels (3–5). The
limited anatomic localization of PET led to the de-
velopment of a combined PET and CT tomograph,
which can precisely localize neoplastic lesions and
prevent false-positive interpretations of non-neoplas-
tic disease (6). Zimmer et al (7) conclude that com-
bined PET and CT imaging is valuable in the detec-
tion of thyroid cancer recurrence.

Typically, patients with thyroid cancer undergo to-
tal thyroidectomy. Laryngeal nerve injury with vocal
cord paralysis is a well-known complication of this
procedure. Thyroplasties are surgical techniques used
to medialize the true vocal cord and improve hoarse-
ness by implanting silastic, fat, or Teflon under the
cord. Teflon (polytetrafluoroethylene) injections
have recently fallen out of favor because of a well-
documented propensity to cause reactive granulomas.
We discuss a patient with a history of thyroid cancer

who had significantly increased and unilateral FDG
uptake in the larynx secondary to Teflon thyroplasty.

Case Report
A 77-year-old man with a history of well-differentiated fol-

licular carcinoma of the thyroid was referred to the PET facility
of the University of Pittsburgh Medical Center for evaluation.
Six and a half years previously, he had undergone total thy-
roidectomy. Postoperatively, he had left recurrent laryngeal
nerve paralysis, for which he underwent Teflon injection into
the paralyzed vocal cord. He received standard radioactive
iodine thyroid ablation therapy postoperatively and 1 year after
surgery. He was followed up with 131I scintigraphy yearly and
serum thyroglobulin levels five times a year. Radiation therapy
was repeated 4 years and 5 years after surgery on the basis of
elevated thyroglobulin levels. Six months before the PET and
CT imaging was performed, when the patient was not receiving
Synthroid, findings of repeat 131I scintigraphy were negative,
thyroid-stimulating hormone level exceeded 150 ı̀U/mL, and
thyroglobulin level was 97 ng/mL. Although the thyroglobulin
had decreased after radiation therapy, it had risen again to 22.5
ng/mL within 6 months.

Written informed consent was obtained from the patient for
participation in a research protocol involving a prototype com-
bined PET and CT device (CTI PET Systems, Knoxville, TN).
Whole-body PET scan and helical CT imaging of the neck and
chest were performed approximately 1 hour after 6.6-mCi IV
injection of FDG. This study showed a marked focal area of
increased metabolic activity in the anterior neck (Fig 1) that
was localized to the left vocal cord by use of combined PET and
CT imaging (Fig 2). The CT portion of the examination re-
vealed an amorphous focus of high attenuation within a medi-
alized left vocal cord (Fig 2). There was also a compression
deformity of a lower thoracic vertebral body, which did not
appear to show significant FDG uptake. This deformity, as well
as the high attenuation in his larynx, had appeared on previous
CT scans.

Approximately 2 weeks after the PET and CT study, fiber-
optic laryngoscopy revealed a paralyzed left vocal cord with
good approximation of the cords on phonation. There were no
areas suspicious for malignancy. Six months later, a repeat
examination by use of a commercial PET and CT system (CPS
Innovations, Knoxville, TN) after IV injection of 10.7-mCi
FDG showed stability of the marked FDG uptake and the high
attenuation in the left vocal cord; however, a source of thyro-
globulin production was not identified, and the patient’s thy-
roglobulin rose to 36 ng/mL 1 year after the original PET and
CT study was performed.

Discussion
We present a case of a patient with thyroid cancer

who underwent thyroidectomy and had a stable,
marked focus of FDG uptake in his left vocal cord,
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presumably because of a Teflon-induced granuloma.
Although follicular cell thyroid carcinoma is generally
a benign disease, 5–20% of patients have local or
regional recurrences, and 10–15% have distant me-
tastases (8). Evidence supports the utility of FDG-
PET in detecting thyroid cancer recurrence; however,
the radiologist must be aware of potential false-pos-
itive PET interpretations in these patients. FDG is
variably taken up by a variety of inflammatory tissues,
including atherosclerotic plaques (9), abscesses (10),
fungal infections (11), and granulomas (12). Zhuang
et al (13) report that dual-time-point FDG-PET may
be useful in distinguishing malignant from benign le-
sions; however, this technique is not part of the standard
practice. In our case, the use of combined PET and CT
imaging allowed us to precisely localize and explain the
area of increased FDG uptake. Although this finding
was not histologically confirmed, we think that Teflon-
induced granuloma is the diagnosis because of the sta-
bility of FDG uptake over a 6-month period, the stabil-
ity of the area of increased attenuation on CT images
acquired over several years, and the lack of findings at
fiberoptic laryngoscopy.

Permanent vocal fold paralysis secondary to recur-
rent laryngeal nerve injury occurs in approximately
1% of patients who undergo thyroidectomy (14).
Symptoms include hoarseness, decreased vocal vol-
ume, and decreased range of pitch. Vocal fold medi-
alization adducts the glottic folds, thus improving
phonation and reducing complications such as aspi-
ration pneumonia. Surgical techniques to medialize
the vocal cord (thyroplasty) include implantation of
silastic and direct injection of Teflon, fat, or Gelfoam.
Teflon has been widely used for vocal cord medial-

FIG 1. Coronal (left) and sagittal (right)
views acquired with PET. Increased FDG
uptake just left of midline in the anterior
neck (arrows) is shown.

FIG 2. Top left, Initial CT image of the neck shows an amor-
phous area of high attenuation in the left medialized vocal cord
(arrow). Top right corresponds to the area of increased FDG
uptake (arrow) shown by combined PET and CT. Bottom left
shows CT findings acquired 6 months later; no change in high
attenuation is noted. Bottom right shows combind CT and PET
findings; no change in FDG uptake (arrow) is noted.
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ization since the 1960s; however, its use has declined
because of the rate of complications related to im-
proper injection, overinjection, and the formation of
granulomas. Adverse effects were first described by
Rubin in 1972 (15) and have been reported in approx-
imately 2–3% of patients (16); however, some inves-
tigators feel that this is an underestimation (17). Ad-
verse reactions may occur immediately or many years
after injection.

Both experimental and postmortem studies have
shown a chronic foreign body granulomatous reaction
from Teflon. On injection into canine vocal folds,
Teflon causes an immediate inflammatory reaction
with active phagocytosis and formation of giant cells.
By 2 months, the acute inflammation subsides and
actively phagocytosing giant cells are seen surround-
ing Teflon particles (18, 19). In humans, dense col-
lagenous tissue encapsulating a granulomatous reac-
tion is seen within 3–6 months after injection (20).
This foreign-body reaction persists and may progress,
sometimes causing a stiff vocal cord and poorer voice
quality that is difficult to correct surgically.

With improper, or excessive, injection, Teflon can
penetrate extralaryngeal tissues (21) where it can
form granulomas. These “Teflonomas” have been
documented to simulate thyroid carcinoma, precri-
coid swelling, or an endotracheal nodule (22–24).
Thus, it is reasonable to assume that there is a signif-
icant potential for false-positive PET findings in tis-
sues adjacent to the injected vocal cord, as well as in
the cord itself.

Whether secondary to infectious or autoimmune
processes, granulomas introduce the potential for
false-positive PET intreprations. In vitro studies have
shown FDG accumulation in lymphocytes and mac-
rophages, thus providing a mechanism for the in-
creased uptake in macrophage-laden granulomas
(25). Pulmonary nodules secondary to tuberculomas
or sarcoid granulomas have been shown to have FDG
uptake comparable to that of malignant tissue (12).
Although there has been a case report of foreign-
body granuloma secondary to retained textile in a
patient with a history of back surgery (26), we do not
know of any false-positive cases secondary to a Teflon
granuloma. Because combined PET and CT is fre-
quently used in the staging and monitoring of head
and neck cancer, a “Teflonoma” is important to con-
sider for patients with a history of head and neck
surgery, neoplasm, or vocal cord paralysis.

Conclusion
Teflon has been established as a cause of a foreign-

body granulomatous reaction, and it is well known
that foreign–body and infectious granulomas can
demonstrate increased FDG uptake. Teflon was the
mainstay of vocal cord medialization for almost 30
years; knowledge of this common surgical intervention
is important to avoid false-positive PET interpretations
in the injected vocal cord and in the surrounding tissues
to which Teflon may migrate. The additional informa-

tion obtained from precise localization with PET and
CT prevents unnecessary medical and surgical interven-
tions.
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