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Radiographic properties of injected calcium
hydroxylapatite: potential false positive findings on
positron emission tomography

E J DAMROSE

Abstract
Objectives: To describe the positron emission tomography and computed tomography features of injected
calcium hydroxylapatite, and to discuss how these may be mistaken for malignancy.

Case report: Positron emission tomography is now readily employed in the staging and monitoring of patients
with head and neck carcinoma. Concomitant with the growing use of this modality has been the increasing
popularity of injected calcium hydroxylapatite to treat glottic incompetence secondary to vocal fold paralysis
or following partial laryngectomy. A patient developed aspiration following near-total laryngectomy and
subsequently underwent injection of calcium hydroxylapatite, with effective resolution of the aspiration. The
patient underwent positron emission tomography scanning as part of routine tumour surveillance; this
showed intense tracer uptake at the site of injection, and this pattern persisted for one year following injection.

Conclusions: As injectable calcium hydroxylapatite becomes more widely used, especially in the treatment of
patients with a history of head and neck cancer, physicians should be aware it may cause a potentially misleading,
false positive positron emission tomography finding.

Key words: Hydroxylapatite; Positron Emission Tomography; Computed Tomography; Laryngectomy;
Aspiration

Introduction

Calcium hydroxylapatite (Radiesse, Bioform, San
Mateo, California, USA) is used extensively for soft
tissue augmentation in the correction of cosmetic
defects and facial lipoatrophy. In 2004, its utility in cor-
recting vocal fold insufficiency was first reported.1 – 3

Since that time, it has become increasingly popular in
the treatment of unilateral vocal fold paralysis and
vocal fold bowing.4 It has also been used to treat glottic
insufficiency and aspiration following partial
laryngectomy.5 While the functional outcome following
injection is the subject of intense ongoing study, the
ultimate fate of the injected paste is less well
characterised.

We report the computed tomography (CT) and positron
emission tomography (PET) findings which characterise
injected calcium hydroxylapatite, findings which may be
mistaken for malignancy.

Case report

Near-total laryngectomy is a form of laryngectomy sparing
a single arytenoid, which is used to form a one-way, myo-
mucosal, tracheopharyngeal shunt. Via this shunt, a
patient can develop tracheopharyngeal speech without
the need for a prosthesis. Unfortunately, incompetence of
the shunt is a common complication of the procedure and
can lead to intractable aspiration.6 Several methods have
been designed to correct this, including the injection of
collagen and Teflonw into the shunt to close it.7,8

A 69-year-old man had undergone near-total laryngect-
omy, left modified radical neck dissection and post-
operative radiation therapy for a T4 N0 M0 squamous cell
carcinoma of the left pyriform sinus.

For six years, the patient had remained free of disease,
but then began to develop incompetence of the myomuco-
sal shunt, gross extravasation of swallowed liquids and con-
sequent aspiration.

Computed tomography scanning, laryngoscopy, oeso-
phagoscopy and bronchoscopy showed no sign of tumour
recurrence.

Under general anaesthesia, calcium hydroxylapatite was
injected transorally and trans-stomally to seal the pharyn-
geal and tracheal openings of the shunt, respectively, resol-
ving the aspiration.

The patient did well for 17 months following injection,
before developing a mild recurrence of his aspiration. A
second injection was performed, and the patient was
symptom free for 15 months.

As part of routine follow up, the patient underwent
several subsequent CT and PET scans, which afforded inci-
dental opportunities to monitor the status of the implanted
calcium hydroxylapatite. A PET CT scan using
18F-deoxyglucose was performed within three days of the
second injection. The injected calcium hydroxylapatite
appeared bright white on CT (Figure 1a), while PET
showed intense 18F-deoxyglucose uptake at the site of the
injection (Figure 1b).

One year later, the patient underwent a second whole body
PET CT using 18F-deoxyglucose. On the CT, much of the
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injected calcium particles appeared to have been reabsorbed
(Figure 2a). However, PET scanning still showed intense
18F-deoxyglucose uptake at the site of the injection
(Figure 2b). While the PET findings aroused suspicion of a
recurrence of disease, correlation with the CT images and
the patient’s physical examination showed the origin of the
signal to be the site of injection, not a new tumour. Despite
apparent reabsorption of the calcium particle component,
the augmentative effect of the implant persisted, and the
patient remained symptom free at the time of writing.
Ongoing physical examinations showed no evidence of
cancer recurrence, either at the injection site or elsewhere.

Discussion

Malignant lesions and their metastases readily concentrate
18F-deoxyglucose, and it is this property that renders PET a
useful tool in the staging and monitoring of patients with
squamous cell carcinoma of the head and neck. However,
various forms of laryngeal pathology can and do produce
false positive findings on PET. Unilateral vocal fold

paralysis produces intense uptake in the contralateral
mobile vocal fold.9 Teflon granuloma has also been
shown to produce an intense signal on PET.10 – 13

18F-deoxyglucose concentrates within tissues in which
glucose uptake is increased, corresponding to elevated
metabolic activity, compared with surrounding tissue. In
the presented patient, the intense uptake at the injection
site, as seen on PET, suggested that a robust host–
implant interaction was occurring. Cancer patients with
unilateral vocal fold paralysis or those who have undergone
prior laryngeal surgery may require treatment with calcium
hydroxylapatite. It is therefore important to recognise that
this implant material will produce intense uptake within
the injection site region on PET scanning, which may
persist for at least a year following injection. As both
injectable calcium hydroxylapatite and PET become

FIG. 1

(a) Axial computed tomography scan showing calcium
hydroxylapatite injected into the pharyngeal aspect of a
myomucosal shunt; calcium particles appear bright white
(arrow). (b) Corresponding positron emission tomography
image, showing intense 18F-deoxyglucose uptake at injection

site (arrow). FIG. 2

Imaging scans taken one year after injection. (a) Axial
computed tomography scan showing that much of the
injected calcium hydroxylapatite has been reabsorbed
(arrow). (b) Corresponding positron emission tomography
image, showing intense 18F-deoxyglucose uptake persisting at

the injection site (arrow).
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more widely used, physicians caring for patients with head
and neck cancer need to be cognisant of this potential for a
false positive finding on PET.

When injected into tissue, the calcium hydroxylapatite
implant undergoes several changes. The aqueous carrier
gel is slowly reabsorbed over three months. Multinucleated
giant cells and lymphocytes surround the calcium particles,
in a manner histologically consistent with a chronic foreign
body reaction.1 After one year, fibrovascular tissue may
infiltrate around the particles, and it is believed that this
ingrowth may afford long-lasting augmentation of the
injection site.1 – 3

. Use of injectable calcium hydroxylapatite is
increasing, particularly in the treatment of vocal
fold paralysis or glottic incompetence following
partial laryngectomy

. Injection sites demonstrate high 18F-deoxyglucose
uptake on positron emission tomography (PET)
scanning, which can be mistaken for malignancy in
patients with a history of head and neck carcinoma

. Injected calcium hydroxylapatite appears bright
white on computed tomography scanning, a finding
which dissipates over time; however, the
corresponding PET findings remain positive for at
least one year following injection

. Clinicians should be aware of this potentially
misleading false positive PET finding

. The augmentative properties of injected calcium
hydroxylapatite persist even after the calcium
particles have apparently been reabsorbed

In the present case, calcium hydroxylapatite paste
proved very effective in stopping aspiration through an
incompetent myomucosal shunt. The efficacy persisted
despite apparent reabsorption of the calcium particles
over time. Whether this was due to tissue ingrowth and/
or other factors was not clear, since tissue was not taken
from the patient for histological analysis. Ongoing research
is currently being conducted to assess how long calcium
hydroxylapatite persists, and the degree and duration of
tissue augmentation.

Conclusion

Injectable calcium hydroxylapatite is being increasingly
used in the treatment of vocal fold paralysis and glottic
incompetence following partial laryngectomy. These con-
ditions may be readily seen in patients with head and
neck carcinoma. Many of these patients will undergo
PET scanning as a means of staging initial disease or moni-
toring response to treatment. Injected calcium hydroxyla-
patite produces intense uptake on PET scanning, which
may be mistaken for malignancy, and this effect will
persist for at least a year following injection. Clinicians
should be aware of this potential diagnostic pitfall when
conducting PET scanning on patients who have undergone
calcium hydroxylapatite injection.

Following injection, the implant itself appears bright
white on CT, but this finding will fade over time. Despite
apparent reabsorption of the calcium particles, the
augmentative effect of the implant persists, implying an

impact on the surrounding tissues independent of
persistence of the calcium particles.

References

1 Chhetri DK, Jahan-Parwar B, Hart SD, Bhuta SM, Berke
GS. Injection laryngoplasty with calcium hydroxylapatite
gel implant in an in vivo canine model. Ann Otol Rhinol
Laryngol 2004;113:259–64

2 Rosen CA, Thedki AA. Vocal fold augmentation with
injectable calcium hydroxylapatite: short-term results. J
Voice 2004;18:387–91

3 Belafsky PC, Postma GN. Vocal fold augmentation with
calcium hydroxylapatite. Otolaryngol Head Neck Surg
2004;131:351–4

4 Rosen CA, Garner-Schmidt J, Casiano R, Anderson TD,
Johnson F, Reussner L et al. Vocal fold augmentation
with calcium hydroxylapatite (CaHA). Otolaryngol Head
Neck Surg 2007;136:198–204

5 Lee B, Woo P. Use of injectable hydroxyapatite in the sec-
ondary setting to restore glottic competence after partial
laryngectomy with arytenoidectomy. Ann Otol Rhinol Lar-
yngol 2004;113:618–22

6 Suits GW, Cohen JI, Everts EC. Near-total laryngectomy:
patient selection and technical considerations. Arch Oto-
laryngol Head Neck Surg 1996;122:473–5

7 Coniglio JU, Winkle MR, Bennett GH, Martin B, Pacella
SJ. Myomucosal shunt plugging to prevent aspiration
after near-total laryngectomy. Laryngoscope 1999;109:
1167–9

8 Brasnu D, Strome M, Laccourreye O, Weinstein G,
Menard M. Gax collagen as an adjunctive measure for
the incontinent myomucosal shunt. Arch Otolaryngol
Head Neck Surg 1991;117:767–8

9 Heller MT, Meltzer CC, Fukui MB, Rosen CA, Chander S,
Martinelli MA et al. Superphysiologic FDG uptake in the
non-paralyzed vocal cord. Resolution of a false-positive
PET result with combined PET-CT imaging. Clin Positron
Imaging 2000;3:207–11

10 Yeretsian RA, Blodgett TM, Branstetter BF 4th, Roberts
MM, Meltzer CC. Teflon-induced granulomas: a false-
positive finding with PET resolved with combined PET
and CT. AJNR Am J Neuroradiol 2003;24:1164–6

11 Hewitt RJ, Singh A, Wareing MJ. Teflon-induced granu-
loma: a source of false positive positron emission tomogra-
phy and computerized tomography interpretation. J
Laryngol Otol 2004;118:822–4

12 Harrigal C, Branstetter BF 4th, Snyderman CH, Maroon J.
Teflon granuloma in the nasopharynx: a potentially false-
positive PET/CT finding. AJNR Am J Neuroradiol 2005;
26:417–20

13 Chadwick JL, Khalid A, Wagner H, Stack BC Jr. Teflon
granulomas results in a false-positive “second primary”
on 18F-2-deoxyglucose positron emission tomography in a
patient with a history of nasopharyngeal cancer. Am J Oto-
laryngol 2007;28:251–3

Address for correspondence:
Dr Edward J Damrose,
Division of Laryngology,
Department of Otolaryngology/Head and Neck Surgery,
Stanford University Medical Center,
801 Welch Road,
Stanford,
CA 94305, USA.

Fax: þ1 650 725 8502
E-mail: edamrose@stanford.edu

Dr E J Damrose takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

E J DAMROSE1396

https://doi.org/10.1017/S0022215108002065 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215108002065

