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Arytenoid Cartilage Sclerosis: Normal
Variations and Clinical Significance

I. M. Schmalfuss, A. A. Mancuso, and R. P. Tart
PURPOSE: Our purpose was to determine the variation in location, distribution, and sex
predilection of arytenoid cartilage sclerosis in a population of patients without laryngeal cancer
as an aid to understanding the significance of this entity when seen in patients with laryngeal
cancer.

METHODS: One hundred CT examinations of patients of different ages and with no history
of laryngeal cancer or radiation therapy were evaluated for the presence of arytenoid cartilage
sclerosis. The arytenoid cartilage was subdivided into three regions: superior process, body, and
vocal process. Each region was assessed on each side separately on bone window scans.

RESULTS: Arytenoid cartilage sclerosis was seen in 16% (n 5 16) of the patients. Sclerosis
was most common in the body (n 5 12) and least common in the true vocal process (n 5 2); the
left side was the preferred location for all three regions. In 50% of the patients, at least two
regions were affected. Eighty-one percent of sclerotic arytenoid cartilage was seen in women.

CONCLUSION: Knowledge of the frequency and distribution of arytenoid cartilage sclerosis
as a normal variant can aid in determining the risk of arytenoid cartilage involvement in
patients with laryngeal cancer.
The radiologist evaluating a CT scan in a patient
with laryngeal carcinoma may be faced with the prob-
lem of deciding whether a sclerotic portion of laryn-
geal cartilage is due to tumor involvement or is simply
a normal variation. In some patients this decision
might affect the treatment plan. Recent work has
described the appearance and frequency of sclerosis
of the arytenoid cartilage in patients with laryngeal
cancer on cross-sectional imaging studies, especially
CT scans (1–4). It is now well established that scle-
rosis of ossified portions of laryngeal cartilage may be
the only sign of early cartilage invasion (1–3). How-
ever, if sclerosis of cartilage is present next to a
tumor, the risk of invasion is only 30% to 50% (1–3).
The remaining percentage of sclerotic change is be-
lieved to be due to irritation of the cartilage by the
adjacent tumor, which produces reactive bony
changes without direct invasion. Osteoradionecrosis
and/or chronic inflammation (5) could also produce
such sclerosis in the absence of tumor, but some of
the sclerotic cartilage may represent a normal varia-
tion or be due to undiagnosed conditions. To our
knowledge, there are no data regarding time of oc-
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currence, frequency, distribution, and sex predilec-
tion of arytenoid cartilage sclerosis in healthy subjects
on cross-sectional imaging studies. Previous studies
have analyzed the density of arytenoid cartilage on
plain films, predominantly on lateral views of the
cervical spine and larynx, or pathoanatomically in
cadavers (6, 7). This study seeks to establish the range
of appearance of the arytenoid cartilage on CT scans
in adults without abnormalities and/or symptoms re-
lated to laryngeal disease. Understanding this range
of normal variation may help the radiologist to deter-
mine the significance of arytenoid cartilage sclerosis
in patients with laryngeal cancer.

Methods

We analyzed 100 CT studies of the neck performed in our
institution during 1993. The 100 studies comprised 41 female
patients and 59 male patients. Mean age was 48 years, with a
standard deviation of 21 years (range, 3 to 94 years) (Fig 1). In
two studies, one image through the arytenoid cartilage in each
patient was degraded by motion artifacts and the data through
this region (in one patient through the superior process and in
one patient through the body of the arytenoid cartilage) were
marked as “not available,” resulting in a total of 99 scans
evaluated at these specific levels.

Only studies from patients without signs or symptoms, clin-
ical findings, or history of laryngeal malignancy or previous
radiation therapy to the neck were included for evaluation. To
ensure appropriate assessment, image quality was graded on a
scale of 1 to 5, with 5 representing excellent image quality and
1 indicating a nondiagnostic study. All scans with a grade lower
than 3 (approximately 5%) were excluded from the study.
9
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Limitations in image quality were predominantly due to shoul-
der and motion artifacts.

The CT scans were obtained with a maximum section thick-
ness of 3 mm and maximum intersection gap of 2 mm. All
investigations were performed on a GE 9800 scanner. Scans
were obtained with a soft-tissue algorithm and in soft-tissue
and bone windows. For the analysis of arytenoid cartilage, only
the scans obtained in a bone window were used.

Sclerosis of the superior process, body, and vocal process of
the arytenoid cartilage was recorded separately as present or
absent for each arytenoid cartilage in every patient. Sclerosis
was defined as increased medullary density. All charts of pa-
tients with a sclerotic arytenoid cartilage were reviewed to
exclude any laryngeal symptoms, remote history of head and
neck malignancy, and possible radiation therapy to the neck.
Any current or remote disease that might be related to carti-
lage sclerosis was noted. In addition, patients’ smoking history,
serum calcium, and uric acid levels were recorded when avail-
able.

All scans were independently evaluated by two radiologists
familiar with cross-sectional studies of the head and neck area.
In case of disagreement, the decision was made by consensus
with the help of the most experienced head and neck radiolo-
gist in our institution.

Female and male patients with arytenoid cartilage sclerosis
were compared by using a nonparametric x2-test.

Results

Overall Findings
Sclerosis of portions or the entire arytenoid carti-

lage was seen in 16 (16%) of 100 patients. The most
commonly involved area of the arytenoid cartilage
was the body, the least common area was the vocal
process. In 50% of the studies, at least two regions of
the arytenoid cartilage were involved. The rest of the
studies were divided equally between patients with
isolated unilateral or bilateral sclerosis of the superior
process or the body.

The left side was involved more often; isolated
right-sided sclerosis was seen in only two (12.5%) of
16 scans when sclerosis was present. Bilateral sclero-
sis was present in seven (44%) of the 16 patients with
unusual radiodense arytenoid cartilage. In all those
patients, the sclerosis of the arytenoids was symmet-
ric. The remaining seven patients had only left-sided
sclerosis of one or multiple subdivisions of the aryte-
noid cartilage.

Thirteen (81%) of the 16 patients with sclerotic
arytenoids were female and three (19%) were male.

FIG 1. Graph shows distribution of patient population by sex
and age group (n 5 100).
Superior Process of the Arytenoid Cartilage
Eleven (11%) of 99 studies showed sclerosis of the

superior process; of these, involvement was bilateral
in six cases (55%) and unilateral in five (45%) (Fig 2).
In unilateral sclerosis of the superior process, the left
side was involved more often than the right: four
scans versus one (80% versus 20%). Ten of these 11
studies were of women (91%) while only one was of a
man (9%); the male patient had unilateral left-sided
sclerosis of the superior process. This female predom-
inance was statistically significant (x2 5 13.109, P 5
.0003). Two of the 11 patients with sclerosis of the
superior process were 38 and 39 years old, respec-
tively, while the remaining nine were over 50 years
old. Isolated sclerosis of one or both superior pro-
cesses without involvement of any other portion of
the arytenoid cartilage was seen in four (25%) of the
16 patients with sclerosis.

Body of the Arytenoid Cartilage
Twelve (12%) of 99 scans showed sclerosis of the

body of the arytenoid cartilage. Sclerosis was bilateral
in only two (17%) of the 12 patients and unilateral in
10 (83%) (Fig 3). As seen in unilateral sclerosis of the
superior process, the left side was involved more of-
ten (eight patients versus two). The female predom-
inance was again statistically significant (x2 5 6.787,
P 5 .0092), with nine women (75%) and three men
(25%) showing sclerosis of this portion of the aryte-
noids. The youngest patient in this group was 26 years
old and one patient was 30 years old; the remaining
10 patients were over 50 years old. Isolated sclerosis
of the body, without involvement of any other portion
of the arytenoid cartilage, was seen in four (25%) of
the 16 patients with sclerosis of at least one portion of
the arytenoid cartilage.

Vocal Process of the Arytenoid Cartilage
Sclerosis of the vocal process was seen on only two

(2%) of the 100 scans. Both cases were in women with
unilateral left-sided involvement (Fig 4): an 80-year-
old women had additional sclerosis of the body and
superior process on the left side and a 30-year-old
woman also had involvement of the arytenoid body
on the same side. Statistical analysis was not applied
owing to the low number of patients in this group.

The results are summarized in the Table. The given
frequencies in percent were calculated in regard to
the total number (n 5 16) of patients with sclerosis of
at least one portion of the arytenoid cartilage.

Of the 16 patients with arytenoid cartilage sclerosis,
four (25%) were active smokers and two (12%) had a
remote history of smoking (both had stopped smok-
ing more than 16 years earlier). For seven patients
(44%), no data were available in this regard, and the
remaining three (19%) had never smoked.

Serum calcium levels were available in seven (44%)
and uric acid levels in eight (50%) of the 16 patients
with arytenoid cartilage sclerosis. All the results were
normal.
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FIG 2. CT scan through the superior pro-
cess of the arytenoid cartilage obtained in
a bone window shows marked sclerosis of
the superior process on the left side (ar-
row) as compared with the right (arrow-
head ). This scan was obtained as a fol-
low-up examination in an asymptomatic
39-year-old woman after superficial
parotidectomy on the right for benign
pleomorphic adenoma 1 year before this
study.

FIG 3. CT scan in a 72-year-old woman
with a history of pemphigus with involve-
ment of the face, pharynx, and eye, but
normal false and true vocal cord function
at the time of this study. Note significant
sclerosis of the body of the arytenoid car-
tilage on the left side (stars). The body of
the right arytenoid cartilage (arrows) is
normal in appearance.

FIG 4. CT scan in an 80-year-old
woman at the level of the vocal process
of the arytenoid cartilage obtained in a
bone window shows marked sclerosis of
the body of the arytenoid cartilage (star)
as well as of the vocal process (black
arrowheads) on the left side. The vocal
process on the right (white arrowhead ) is
normal in appearance. This study was
obtained for staging of a hard-palate le-
sion, which proved to be a carcinoma in
situ at pathologic examination.
Summary of results subdivided by location of sclerosis, age, and sex

Age
Group

No. (%) of Occurrences

Superior Process Body Vocal Process

Right Left Bilateral Right Left Bilateral Right Left Bilateral

20–29
Female . . . . . . . . . . . . . . . 1 (6.25) . . . . . . . . .
Male . . . . . . . . . . . . . . . . . . . . . . . . . . .

30–39
Female . . . . . . 2 (12.5) . . . 1 (6.25) . . . . . . 1 (6.25) . . .
Male . . . . . . . . . . . . . . . . . . . . . . . . . . .

40–49
Female . . . . . . . . . . . . . . . . . . . . . . . . . . .
Male . . . . . . . . . . . . . . . . . . . . . . . . . . .

50–59
Female . . . . . . 1 (6.25) . . . 1 (6.25) . . . . . . . . . . . .
Male . . . 1 (6.25) . . . . . . 1 (6.25) . . . . . . . . . . . .

60–69
Female . . . 1 (6.25) 3 (18.75) . . . 2 (12.5) 1 (6.25) . . . . . . . . .
Male . . . . . . . . . . . . . . . . . . . . . . . . . . .

$70
Female 1 (6.25) 2 (12.5) . . . 1 (6.25) 2 (12.5) . . . . . . 1 (6.25) . . .
Male . . . . . . . . . 1 (6.25) 1 (6.25) . . . . . . . . . . . .
The chart review of all 16 patients with arytenoid
sclerosis revealed three cases in which the arytenoid
cartilage could be attributed to a preexisting condi-
tion. A 63-year-old woman had a history of rheuma-
toid arthritis that was treated with prednisone and
methotrexate; however, she did not report any laryn-
geal dysfunction, and the clinical examination of the
head and neck region was also unremarkable. Her CT
scan showed symmetric, bilateral sclerosis of the su-
perior process of the arytenoid cartilage. A 72-year-
old woman had a long-standing history of pemphigus
of the face, pharynx, and eye that was treated with
prednisone and cyclophosphamide. On previous and
current clinical examinations, no involvement of the
larynx itself was seen, and the function of the true and
false vocal cords was normal. Scar tissue and small
webs were identified superior to the false vocal cord
level and in the subglottic region. Scarring in the
subglottic region caused a soft subglottic stenosis
leading to tracheotomy placement. The CT study
showed only left-sided sclerosis of the superior pro-
cess and body of the arytenoid cartilage. A 63-year-
old woman had a remote history of severe burns of
the left upper torso, which had occurred 16 years
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prior to evaluation of the CT study. No involvement
of the larynx and trachea was seen. Since the injury,
the patient lost her thumb and incurred cervical con-
tractures on the left side, which were surgically cor-
rected 3 years after the accident. During this surgery,
problems with intubation were noted. The evaluated
CT scan revealed bilateral and symmetric involve-
ment of the superior process and unilateral left-sided
sclerosis of the body of the arytenoid cartilage.

Discussion
Recent publications have emphasized the presence

and significance of sclerotic laryngeal cartilage in pa-
tients with carcinoma of the larynx (1, 2, 3, 8). The
specific pattern of normal ossification and calcifica-
tion of the laryngeal skeleton has been described only
on plain films or by pathologic evaluation of cadaveric
larynges, although the tendency for variation in min-
eralization and calcification of these cartilages is a
generally accepted concept (6, 7). Gläser et al (9)
reported that the calcification of the hyaline cartilage
is caused by degenerative changes of glycosaminogly-
cans, which induce precipitation and coagulation of
mucopolysaccharide-calcium complexes. Engelmann
et al (7) saw the first changes of cell degeneration in
a laryngeal cartilage specimen of a 17-year-old girl.

Our results indicate that arytenoid cartilage scle-
rosis occurs far more commonly in females than in
males. This seems to correlate with the trend noted
by Curtis et al (6), who found that females tend to
show calcification of the vocal process more often
than males. No sex distribution was given for cal-
cifications in the other portions of the arytenoid
cartilage. Our study also supports a left-sided pref-
erence for sclerosis among all evaluated portions of
the arytenoid cartilage. There is no such trend in
the pathologic literature concerning calcification of
normal cartilage (6, 7).

There is only limited information regarding patho-
logic conditions other than cancer that can cause
sclerosis of the arytenoid cartilage. Benjamin et al (5)
reported a high correlation between vocal cord gran-
uloma and focal or diffuse sclerosis of the arytenoid
cartilage, which was evident in all 21 of their male
patients on CT scans. They suggested that the sclero-
sis might be reactive to hyperemia and other inflam-
matory changes in the perichondrium. Such an un-
derlying pathogenesis may have been present in our
patient with pemphigus and burns; even though la-
ryngeal involvement was not documented at any time,
it might have occurred between clinical examinations.
Alternatively, there may have been no symptoms, or
they may have been masked by other more significant
problems. We believe that the sclerotic changes in the
patient with rheumatoid arthritis were not caused by
the underlying disease. Previous publications have
documented changes only in the cricoarytenoid joints
(10, 11). In our patient, the sclerosis was present in
both superior processes, which are remote from the
cricoarytenoid joint.

Conclusion

Sclerosis of the arytenoid cartilage is most often
seen as a normal variant on the left side in female
patients. Sclerosis of the arytenoid cartilage is un-
usual in males, and if seen in a male patient with
laryngeal cancer is more likely to be due to the adja-
cent tumor.
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