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ABSTRACT 
Objective
To eva l u ate asymptomatic ga s t ro c n e -
mius muscle biopsy as a tool in the his -
tologic confirmation of the diagnosis of
sarcoidosis.
Methods
Twenty-two patients admitted over a 2-
year period to our dep a rtment with
bilateral hilar adenopathy and a vari -
ety of symptoms compat i ble with
sarcoidosis were studied prospectively.
Besides a complete history and physi -
c a l , s e rum angiotensin conve rt i n g
enzyme (SACE) determination, pulmo -
nary function, slit lamp eye examina -
tion, PPD skin test, gallium 67 scan
and gastrocnemius muscle biopsy were
performed.
Results
The biopsy revealed non-caseat i n g
granuloma in all patients, confirming
the diagnosis of sarcoidosis. No other
patient in our department received this
diagnosis over the 2-year period of the
study. The procedure was well tolerated
by all patients and almost zero morbid -
ity was noted. Erythema nodosum was
present in 68.2% of the patients, PPD
was negative in all of them, SACE was
elevated in 59.1% and pulmonary func -
tion was normal in the majority.
Conclusion
The impressive sensitivity of asympto -
matic gastrocnemius muscle biopsy, its
safety and ease of performance, along
with the extreme rarity of muscle in -
volvement by other granulomatous dis -
eases included in the differential diag -
nosis, may render it the procedure of
choice for the histologic confirmation
of sarcoidosis presenting with hilar
adenopathy.

Introduction
Although bilat e ral hilar adenopat hy
may be a classical initial presentation
of sarcoidosis, a histologic confirma-
tion of the diagnosis is still necessary in
order to exclude with certainty the pos-
sibility of diseases such as lymphoma,
tuberculosis, fungal infection, beryllio-
sis and other conditions wh i ch may
mimic this picture (1). Besides the
lung, several other sites have been rec-
ommended as appropriate for obtaining
biopsy tissue for the pathologic diagno-

sis of the disease (2), with various re-
sults rega rding sensitivity and speci-
ficity.
In 1986, we proposed asymptomat i c
gastrocnemius muscle biopsy as a safe
and easy pro c e d u re, o ffe ring a high
diagnostic yield in cases of disease pre-
senting with erythema nodosum and
hilar adenopathy (3). However, this test
has not gained the popularity that we
had expected , not being mentioned in
any major textbook dealing with this
disease (1,4,5). Consequently, we deci-
ded to reiterate our proposal, since we
are convinced that this biopsy site can
offer a high yield at least equivalent to
transbronchial biopsy, and much more
sensitive and specific than the majority
of other employed loci.

Materials and methods
Over a two-year period (May 1998 -
April 2000), 22 patients were admitted
to the Department of Medicine of our
institution with bilateral hilar adenopa-
t hy on chest X-ray. Th ey had been
prompted to visit our outpatient clinic
because of fever, dry cough, arthralgi-
as, arthritis (mainly of the ankles), ery-
thema nodosum or va rious combina-
tions of these symptoms. One patient
had presented with unilateral eye lid
ptosis.
With the strong possibility of sarcoido-
sis as the most likely diagnosis, all of
these patients, besides a complete his-
tory, physical examination and routine
h e m at o l ogic and biochemical pro fi l e,
u n d e r went a SACE determ i n at i o n , a
tuberculin skin test, pulmonary func-
tion evaluation and slit lamp eye exam-
ination. A gallium 67 lung scan was
done in 14 patients. 
G a s t rocnemius mu s cle biopsy, a f t e r
informed consent, was performed in all
the patients under local anesthesia. A
vertical incision (~4 cm) was made at
the middle of the calf and through that
a piece of the gastrocnemius muscle (2-
2.5 cm long and about 1 cm wide) was
excised. Numerous sections at multiple
levels of the muscle were employed. 
The main parameters used for the eval-
uation of the respiratory function of the
p atients included FEV1 (i.e. fo rc e d
expiratory volume in one second), FVC
(forced vital capacity), the ratio FEV1/



FVC, TLC (total lung capacity, by the
helium dilution technique), and DLCO
(carbon monoxide diffusing lung
capacity, by the single breath method).
A b n o rmal values we re considere d :
FVC below 80% predicted, TLC below
8 0 % , a DLCO below 70%, and an
FEV1/FVC below 70% pre d i c t e d.
These were based on the recommenda-
tions of Owens et al. (6) and the Amer-
ican Thoracic Society, the only excep-
tion being the consideration of DLCO
as abnormal when it was below 70%
predicted rather than 80%, for reasons
previously described (7,8). A combina-
tion of decreased TLC and FVC was
s u gge s t ive of re s t ri c t ive lung disease
(6, 8), while a decreased FEV1/FVC
was suggestive of obstructive disease
(6).

Results
Our population consisted of 7 male and
15 female patients with a mean age
4 5 . 0 ± 15.9 ye a rs (ra n ge between 18
and 78 years). Their demographic and
clinical fe at u res are summari zed in
Table I.
Fever was present in 11 pat i e n t s

(50.0%), ankle arthritis with swelling,
pain, erythema and painful but com-
plete range of motion in 16 (72.7%),
and erythema nodosum in 15 (68.2%).
X e rophthalmia and xe rostomia we re
reported by 3 individuals (13.6%), and
dry cough by 8 of them (36.4%). None
of the patients rep o rted dyspnea on
exertion, probably because all of them
had stage I disease radiologically. Fa-
tigue was quite common in most of the
p atients. Cervical adenopat hy wa s
found in 6 patients (27.3%). Pulmonary
function testing revealed mild restric-
tive disease in 4 (18.2%), mild obstruc-
tive disease in 2 (9.1%), and was nor-
mal in the re m a i n i n g. Slit lamp eye
examination showed no abnormality in
the whole group. A tuberculin skin test
was not reactive in any of the study
i n d ividuals. Serum alkaline phospha-
tase was elevated in 7 patients (31.8%),
calcium in one, wh e reas poly cl o n a l
hypergammaglobulinemia was seen in
14 patients (63.6%). Serum angiotensin
c o nve rting enzyme was elevated (fo r
the most part mildly) in 13 pat i e n t s
(59.1%). Gallium 67 scan was perform-
ed in 14 individuals and discl o s e d

i n c reased ra d i o a c t ive uptake in the
hilar area bilat e ra l ly in all of these
patients, and in the lacrimal and parotid
glands in 3, despite the absence of clin-
ically detectable enlargement of these
glands.
Biopsy of the asymptomatic gastrocne-
mius mu s cle perfo rmed under local
anesthesia disclosed non-caseating gra-
nuloma in all of the patients (100.0%),
confirming the diagnosis of sarcoidosis
(Fig. 1). It is worth noting that in two
patients the biopsy was initially report-
ed as negative, and after insistence by
the clinician, recutting of the specimen,
and the careful examination of deeper
sections, the granuloma became appar-
ent. It should be mentioned that all the
p atients tolerated the pro c e d u re ve ry
well, with only minor local discomfort
initially, followed by prompt unevent-
ful healing. 
Ten of our patients had additional biop-
sies, as can be seen in the last column
of Table I. All 5 of those obtained from
palpable lymphnodes were positive for
sarcoidosis, as were one of a sarcoid
skin lesion and another from the lung
transbronchially. In contrast, neither of
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Table I. The demographic and clinical features of the study population.

Palpable Erythma Alkaline Serum Pulmonary Eye Ga 67 Additional
Pt. Age Sex Fever Cough adenopathy nodosum Arthritis phosphatase Ca globulin PPD function exam scan SACE biopsy

1 60 F - - + + - N N ≠ N N + N LN (+)
2 30 F - - - - + N N N - N N + N ND

3 34 F + + - + + N ≠ ≠ - N N + ≠ ND
4 18 M + + - + - ≠ N ≠ - R N ND ≠ BM(-)
5 35 F - - - + + ≠ N ≠ - O N ND N ND
6 60 F - - - + - ≠ N ≠ - N N + ≠ Lip (-)

7 37 M + + - + + ≠ N ≠ - N N + ≠ ND
8 30 F + - - + + N N ≠ - N N ND N ND
9 46 F - - - + + N N ≠ - N N ND ≠ skin (+)
10 53 F + - - - + N N ≠ - N N + ≠ ND

11 53 F + + + + + ≠ N N - R N ND ≠ LN (+)
12 42 M + - + + + N N N - N N + N LN (+)

13 67 M - + + - + N N ≠ - O N + ≠ LN (+)
14 29 F + - - + + ≠ N N - N N ND N ND
15 35 F - + - + + N N N - R N ND ≠ BM(-)

lung (+)

16 78 F - + + - - ≠ N ≠ - N N + ≠ LN (+)
17 69 F + + - - + N N ≠ - N N + ≠ Lip (-)
18 29 M - - - + - N N N - N N ND N ND

19 36 F + - + + + N N N - R N + N ND

20 44 M + - - + + N N ≠ - N N + ≠ ND
21 39 F - - - - - N N N - N N + N ND

22 65 M - - - - + N N N - N N + ≠ ND

F: female; M: male; N: normal, ND: not done, R: restrictive, O: obstructive, BM: bone marrow, LN: lymph node.
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the biopsies obtained from bone mar-
row and neither of those from labial
minor salivary glands disclosed granu-
loma. 
Fi n a l ly, we should mention that the
diagnosis of sarcoidosis was not made
in any other individual at our depart-
ment during the entire 2-year study
period.

Discussion
The diagnosis of sarcoidosis should be
based on a compatible clinical picture
and supplemented by the demonstra-
tion of non-caseating granuloma on bi-
opsy material. Pathologic confirmation
of the disease is necessary, since dis-
eases such as lymphoma, tuberculosis,
histoplasmosis and several others may
produce similar clinical and radiologic
findings (1).
It has been emphasized that tissue
should be obtained preferentially from
readily accessible lesions (2). This is
not always easy, since the involved tis-
sues may not be readily available for
b i o p s y, re q u i ring inva s ive pro c e d u re s
that may lead to significant morbidity
and even mortality in rare cases (2).
Biopsy of mediastinal lymphnodes or
scalene fat biopsy may belong to this
category, although they may disclose
the granulomatous lesion in the major-
ity of the cases (2, 9). On the other
hand, other loci such as the bone mar-
row, c o n j u n c t iva and minor saliva ry
glands offer little diagnostic yield (2,
10). Liver biopsy, although sensitive,
may reveal granuloma in other diseases
as well, such as tuberculosis, histoplas-
mosis and even Hodgkin’s lymphoma
(2). Transbronchial lung biopsy is posi-

tive in only 50-60% of patients who do
not have roentgenographic evidence of
p a re n chymal disease, the positiv i t y
increasing to 85-90% when radiologic
parenchymal abnormalities are present
(1), and may not always be the safest
approach.
Several authors during the 1950s and
1960s reported their results of muscle
biopsy from diffe rent sites in small
numbers of patients (n = 1 to 5) with
encouraging results (11-14). Wallace et
al. in 1958 reported 19 positive muscle
biopsies among 35 cases tested (15). In
a previous study conducted by us in
1986 on 5 patients presenting with ery-
thema nodosum and hilar adenopathy,
we reported a positive result in 4 (3).
The number of patients at that time was
quite small, but we suggested that
a s y m p t o m atic ga s t rocnemius mu s cl e
biopsy could be included in the list of
the initial procedures to be employed
for the pathologic confirmation of sar-
coidosis.
In the present prospective study, all 22
of our patients with sarcoidodis mani-
festing as bilat e ral hilar adenopat hy
with other compatible clinical symp-
toms and signs, had a positive gastroc-
nemius muscle biopsy. The diagnostic
yield of this procedure was impressive-
ly high in our series of patients in
whom the disease manifested as bilat-
eral hilar adenopathy, a very common
mode of initial presentation in Cauca-
sians (16), indicating the very high sen-
sitivity of the test.
It need not be further emphasized here
that the procedure is a very easy, simple
and safe, with no morbidity.
Another important fe at u re wh i ch en-

hances the specificity of this biopsy is
the extreme rarity that other granulo-
matous diseases, which may mimic sar-
coidosis cl i n i c a l ly and ra d i o l ogi c a l ly,
such as tuberculosis and fungal infec-
tions, involve the striated muscle (13,
14). Furt h e rm o re, c a s e ation or other
specific findings should be expected in
these ex t re m e ly ra re cases, wh i ch
should not be asymptomatic. Regard-
ing lymphoma, primary muscle local-
ization is very rare and symptomatic,
but we are unawa re of secondary
asymptomatic muscle involvement by
this group of malignant diseases, i n
wh i ch a mu s cle biopsy would be of
help diag n o s t i c a l ly. One could still
argue that, in a typical case presenting
with bilateral hilar adenopathy, a biop-
sy confirmation of sarcoidosis may not
be necessary. This may be true fo r
some asymptomatic patients, although
even in them other diagnoses may be
c o n s i d e re d, n e c e s s i t ating pat h o l ogi c
confirmation (1). As a matter of fact, it
has been clearly emphasized that “whe-
ther or not the presentation is classic,
biopsy evidence of a mononuclear cell
granulomatous inflammatory process is
mandatory in order to make a definitive
d i agnosis of sarc o i d o s i s ” (5). In any
case, our patients were not asympto-
matic and it was because of their symp-
toms that they were studied in the hos-
pital. Furthermore, although the afore-
mentioned biopsy was employed only
in patients who had presented with
hilar adenopathy, we have no reason to
believe that this procedure may not be
helpful diagnostically in cases of the
disease presenting in a different man-
ner, and we recommend that it be per-
formed. 
Another point of extreme importance is
the necessity to obtain numerous sec-
tions at multiple levels of the muscle in
order not to miss the granuloma. As
was mentioned, in 2 of our patients this
could have happened if we had not
insisted on detailed examination of the
tissue. We would venture to say that the
one out of the 5 patients in our initial
report in 1986 with a negative biopsy
might have had a positive result if we
had examined the tissue specimen more
closely. In order to give an idea of the
i m p o rtance of the ab ove, it is wo rt h

Fig. 1. Gastrocnemi-
us muscle biopsy (HE
x 200). Longi t u d i n a l
section showing a sar-
coid noncaseat i n g
granuloma, composed
of an aggregate of
epithelioid cells sur-
rounded by small
lymphocytes. A mult -
i nu cl e ated giant cell
is seen at the periph-
e ry of the sarc o i d
gra nuloma. Seve ra l
small vessels are seen
at the border of the
lesion (case 2).
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p roviding info rm ation about the size
and incidence of the gra nu l o m at o u s
lesions within the biopsy sections. In
Figure 1, for example, the actual size of
the muscle is 0.5 x 0.8 cm and, within
t h i s , t wo gra nulomas we re detected,
one measuring 0.234 mm (Fig. 1) and
another 0.257 mm.
In conclusion, on the basis of its safety,
ease of performance and very high sen-
sitivity and specificity, we recommend
a s y m p t o m atic ga s t rocnemius mu s cl e
biopsy as the initial pro c e d u re of
choice for histologic confirmation of a
d i agnosis of sarcoidosis pre s e n t i n g
with bilateral hilar adenopathy.
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