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Excessive thoracic computed tomographic
scanning in sarcoidosis

Juan Mafia, Alvin S Teirstein, David S Mendelson, Maria L Padilla, Louis R DePalo

Abstract
Background - The clinical value of com-
puted tomographic (CT) scanning of the
chest in the initial assessment of sar-
coidosis was investigated.
Methods - One hundred consecutive
patients referred to the sarcoidosis out-
patient services of the Mount Sinai Med-
ical Center, New York from 1990 to 1992
with a presumptive diagnosis of sar-
coidosis were studied. The diagnosis was
subsequently confirmed in all by a positive
tissue biopsy sample or the Kveim-
Siltzbach test. Clinical and laboratory data
of each patient were reviewed. Chest
radiographs were classified according to
the classical stages of sarcoidosis. Thirty
five of the 100 patients had a CT scan of
the chest performed before presentation.
The CT scans were compared with the
presenting clinical data and standard chest
radiographs in order to determine if they
yielded useful additional information re-
garding diagnosis or treatment.
Results - The chest CT scan revealed no
additional clinically relevant information
compared with conventional chest radio-
graphs in any ofthe 35 studies performed.
In two patients mediastinal adenopathy
was detected by CT scan which was not
seen on standard radiographs. Two
patients thought to exhibit hilar adeno-
pathy and pulmonary infiltrations by
standard radiography had no par-
enchymal disease on the CT scan. Bilateral
parenchymal infiltrates were seen in one
patient which were interpreted as uni-
lateral infiltrates by standard radiographs.
The variance between conventional radio-
graphs and CT scans in these five patients
was not clinically valuable.
Conclusions - CT scans ofthe chest do not
add clinically useful information to the
standard chest radiographs in the initial
assessment of sarcoidosis in patients pre-
senting with the typical standard radio-
logical patterns. CT scanning ofthe thorax
is indicated in patients with proven or sus-
pected sarcoidosis when the standard chest
radiographs are normal or not typical of
sarcoidosis, when signs or symptoms of
upper airway obstruction are present,
when the patient has haemoptysis, ifthere
is a suspicion of a complicating second
intrathoracic disease, or the patient is a
candidate for lung transplantation.
(Thorax 1995;50:1264-1266)
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In the past decade there have been several
reports promoting the value of computed to-
mographic (CT) scans ofthe chest in interstitial
lung disease in general,l and specifically in
sarcoidosis.5-9 Studies have reported increased
sensitivity for detection of mediastinal adeno-
pathy and parenchymal infiltrations by CT
scanning when compared with conventional
radiographic techniques. Diagnostic patterns
of abnormality on CT scans in sarcoidosis have
been proposed. 0 As a consequence, an in-
creasing number of patients with presumed
sarcoidosis initially present to the respiratory
physician with a routine CT scan of the chest
in addition to standard chest radiographs.

Methods
In order to assess the frequency of this practice
and the contribution of the chest CT scan to
the diagnosis and treatment of sarcoidosis, we
analysed 100 consecutive patients with sar-
coidosis who presented to the Division of Pul-
monary and Critical Care Medicine at the
Mount Sinai Medical Center, New York be-
tween 1990 and 1992.
The diagnosis of sarcoidosis was established

by a positive tissue biopsy specimen or the
Kveim-Siltzbach (KS) test in all patients. The
age, sex, race, standard chest radiographic and
CT scan patterns, and method of diagnosis
were reviewed. The standard chest radiographs
were classified according to the classical radio-
graphic stages of sarcoidosis: stage I (hilar
lymph node enlargement without pulmonary
infiltrates), stage II (hilar lymph node en-
largement accompanied by pulmonary in-
filtrates), stage III (pulmonary infiltrates
alone), and stage IV (evidence of fibrosis). The
clinical and radiographic data ofthe 35 patients
presenting with CT scans were compared with
those of the 65 without scans. All CT scans
were reviewed to determine if they revealed
intrathoracic lymph node enlargement, pul-
monary infiltrates, or any other finding not
seen on the standard chest radiographs. The
CT scans were performed at various in-
stitutions and without a standard protocol.
Only 13 were performed with high resolution
technique. According to the referring phys-
icians, the reason for requesting a CT scan
in most instances was simply the presence of
mediastinal adenopathy.

Results
The age, sex, race, chest radiographic stages,
and biopsy procedures are shown in table 1.
The age range varied from 23 to 75 years in
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Table 1 Clinical data of 35 patients with sarcoidosis who underwent CT scanning
compared with 65 patients with sarcoidosis without CT scanning

Patients with
chest CT
(n = 35)

Age (range)
M:F
Race
White
Black
Puerto Rican
Indian

Chest radiographic stage
Stage 0
Stage I
Stage II
Stage III
Stage IV

Diagnostic biopsy procedures*
Kveim-Siltzbach test
Bronchial biopsy
Open lung
Mediastinal lymph node
Peripheral lymph node
Scalene lymph node
Skin
Upper respiratory tract

23-75
14:21

25 (74%)
7 (20%)
1 (3%)
1 (3%)

1 (3%)
14 (40%)
11 (31%)
7 (20%)
2 (6%)

12 (34%)
12 (34%)

1 (3%)
2 (14%)
4 (11%)
1 (3%)
2 (6%)
1 (3%)

Patients without
chest CT
(n = 65)

9-69
25:40

42 (65%)
19 (29%)
3 (5%)
1 (2%)
0 (0%)
18 (28%)
31 (48%)
16 (25%)
0 (0%)

26 (40%)
20 (31%)
2 (3%)
5 (8%)
4 (6%)
1 (2%)
7 (25%)

* Several patients had more than one diagnostic procedure.

the CT group and from 9 to 69 years in the
non-CT group; most patients were between
the ages of 20 and 40 years. There was no
difference between the groups in sex and eth-
nicity. A slightly higher percentage of patients
in the CT group had stage I radiographs, while
in the non-CT group there was a higher per-
centage of patients with stage II and III radio-
graphs. The two patients with stage IV
radiographs had CT scans. The diagnosis was
established by the Kveim-Siltzbach test, flex-
ible bronchoscopic biopsy, or mediastinoscopy
in approximately 80% of both groups, with
diagnosis by extrathoracic biopsy in the re-
mainder.

In 30 of the 35 patients who underwent CT
scanning no new information was obtained
when compared with their standard chest
radiographs (table 2). CT scans revealed
mediastinal lymph node enlargement not
appreciated by the chest radiographs in two
patients with stage III disease. These two were
classified as stage II by CT scan. One patient
with a stage II standard radiograph which re-
vealed unilateral parenchymal infiltrates and
hilar adenopathy had bilateral infiltrates on the
CT scan. Two patients whose standard chest
radiograph was interpreted as stage II had hilar
adenopathy but no demonstrable parenchymal
disease (that is, stage I) on the CT scans. The
information contributed by CT scan in these
five patients was considered to be ofno clinical
significance. The single patient with a stage
0 standard radiograph had no adenopathy or

Table 2 Comparison between staging by CT scanning of
the chest and chest radiography in 35 patients with
sarcoidosis

Standard chest CT scan
radiograph of thorax

Stage 0 1 1
Stage I 14 16*
Stage II 11 11
Stage III 7 5t
Stage IV 2 2

* CT scanning demonstrated no lung infiltrates in two patients
deemed stage II disease by standard chest radiography.
t CT scanning demonstrated mediastinal lymph nodes in two
patients with stage III disease by standard chest radiography.

parenchymal lesions on the CT scan. However,
her CT scan of the neck confirmed the clinical
impression of laryngeal sarcoidosis.

Discussion
In 1973 Winterbauer et al proposed that the
finding of a typical stage I chest radiograph in
an asymptomatic young patient was diagnostic
of sarcoidosis."1 Indeed, the radiographic pat-
terns of sarcoidosis are readily identified and
should lead the physician to a logical sequence
of studies to confirm that diagnosis. However,
increasing numbers of studies have indicated a
greater sensitivity of CT scanning compared
with conventional radiography in elucidating
the subtleties of the many patterns of diseases
whih afflict the pulmonary parenchyma. For
example, patients with Pneumocystis carinii
pneumonia and normal standard chest radio-
graphs often exhibit pulmonary opacities on
a CT scan.'2 Honeycombing, pleural disease,
mediastinal lymph node enlargement, and de-
lineation of nodules from reticular shadows are
appreciated better by CT scan than standard
chest radiographs.59"0 Thus, in many patients
with diffuse lung diseases the CT scan is a
valuable aid to diagnosis. In addition, the res-
ults of at least one study suggest that the ad-
dition ofhigh resolution CT scanning increases
the concurrence of the differential diagnosis.'3
This enthusiasm for CT scans has influenced
physicians confronted with a patient with prob-
able sarcoidosis. At the first visit, usually with
a conventional chest radiograph exhibiting typ-
ical hilar and mediastinal adenopathy, with or
without pulmonary opacities, a CT scan of the
thorax is frequently requested. In the current
study 34 of the 35 CT scans were so requested.
There is little question that CT scanning,

particularly high resolution CT scanning, is
more sensitive than conventional radiography
in elucidating the intrathoracic anatomical
changes in diffuse lung diseases.'4 In our study
CT scanning generally provided a more de-
tailed and presumably more complete as-
sessment of nodal and parenchymal disease
than conventional radiography. In sarcoidosis
CT scans have demonstrated nodular opacities
along the bronchovascular bundles, inter-
lobular septae, major fissures, and substernal
regions.7 CT scanning also reveals small pleural
effusions,56 bullae, and mediastinal lymph node
enlargement not detected by conventional
radiographs.69 Some studies suggest that CT
scanning has a very high sensitivity for the
diagnosis of sarcoidosis. However, Muller'5 has
stated that "the CT findings are not patho-
gnomonic". Some studies have proposed that
high resolution CT scanning parallels pul-
monary dysfunction'6 and, because of superior
detection of irreversible fibrosis and bullae, is
ofprognostic value in sarcoidosis.'7 '9 However,
other investigators have questioned the clinical
relevance ofprognostic superiority ofCT scan-
ning over standard chest radiographs which
have served this purpose in the past.20 Finally,
it has been proposed that thoracic CT scans
are an aid to the choice ofbronchoscopic biopsy

6site.
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It is rarely necessary to perform a CT scan
for diagnostic purposes in sarcoidosis. No pat-
tern ofCT abnormality has been identified that
has been generally accepted as a substitute for
pulmonary function, serological testing, gal-
lium-67 scanning, and/or clinical assessment
as guides to the treatment of pulmonary sar-
coidosis. In 34 of our patients who had a CT
scan the diagnosis was strongly suggested by
the clinical picture and conventional chest
radiographs. Eleven referring physicians stated
that they assumed a CT scan was indicated in
patients with mediastinal abnormalities and/or
diffuse lung disease seen on conventional chest
radiographs. In a single patient with previously
diagnosed extrathoracic sarcoidosis and normal
lungs and mediastinum by standard chest
radiographs, upper airway narrowing was
shown on the CT scan. The course and treat-
ment of this patient alone was influenced by
the results of the CT scan.
Although studies of low dose CT scans are in

progress, the current standard CT scan exposes
patients to 0-04-0-14 Gy.2122 High resolution
CT scanning delivers a significantly greater
dose of radiation. The minimal information
obtained, the additional radiation, and the extra
financial burden place a major responsibility
on the treating physician to have precise in-
dications for ordering a CT scan of the thorax
in a patient presenting with a typical standard
chest radiograph of sarcoidosis.

This study is not meant to preclude the use
of CT scans in all patients with sarcoidosis.
We propose the following indications for thor-
acic high resolution CT scanning of the thorax
in patients undergoing study for suspected or
proven sarcoidosis: (1) normal standard chest
radiograph; (2) standard chest radiograph atyp-
ical for sarcoidosis; (3) haemoptysis in a patient
with proven sarcoidosis; (4) suspicion of a sec-
ond complicating disease (for example, pul-
monary neoplasm, infection or pleural
process); and (5) candidates for lung trans-
plantation.
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