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Granulomatous Response due to Anabolic Steroid Injections
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SUMMARY Injected corticosteroids can sometimes lead to a granuloma-
tous reaction. This is apparently also true for anabolic steroids, which are 
often used by bodybuilders, although we have not found any histologic 
report on such a phenomenon. We report a case of a granulomatous reac-
tion in a 30-year-old male bodybuilder having undergone anabolic steroid 
injections. Foreign bodies typical of steroids were found, together with 
areas of calcification and ossification with lamellar bone. Multivacuolated 
macrophages were found in the fibrous tissue close to these areas of calci-
fication and ossification.
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IntRodUCtIon
Corticosteroid injections can give rise to second-

ary effects including cutaneous and subcutaneous 
granulomas. Anabolic steroids are a specific type of 
corticoids that are often injected by bodybuilders to 
increase their muscular mass. Although ‘oil granu-
loma’ is a well-known secondary effect of anabolic 
steroid injection, we have not found any report on 
morphological changes seen in granulomatous reac-
tion to anabolic steroid injection. 

CASe RepoRt
A 30-year-old male presented to the Service of 

General Surgery complaining of several subcutane-
ous nodules. The examination showed several tumors 
on the breasts, trunk, arms and thighs. The superja-
cent skin was of normal color (Fig. 1, left). The tumors 
were hard and most were more easily identified when 
palpated (Fig. 1, right). The largest tumor (left arm) 
was 12 cm in diameter. 

The patient said that he commonly practiced sev-
eral sports that also included weightlifting. Ten years 

before, his trainers had given him intramuscular in-
jections of anabolic steroids and he had also injected 
himself with similar substances including Dimetabol®, 
Testogan®, Winstrol®, Sustanon®, and Ganabol®.

For aesthetic reasons, the patient wanted removal 
of two nodules from the trunk. Two biopsies, one from 
each side (4 cm in diameter each), were sent to the 
Service of Anatomic Pathology. Morphological studies 
revealed the nodules to consist primarily of a fibrotic 
reaction with many calcified foci (Fig. 2, top left). The 
fibrotic areas contained many round empty spaces, 
as well as other acicular empty spaces (Fig. 2, bottom 
left). Many multivacuolated macrophages were also 
seen (Fig. 2, top right). In some areas, the vacuolated 
macrophages were in close proximity to the calcified 
and ossified areas (Fig. 2, bottom right). Some of the 
macrophages contained a refractile material that was 
not birefringent under polarized light (Fig. 3, top left). 
In some areas, the calcified foci were continuous with 
the ossified foci (Fig. 3, top right), with lamellar bone 
and fatty medulla without hematopoiesis (Fig. 3, bot-
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and this positivity persisted even after diastase diges-
tion (Fig. 4, top right). The same pattern was obtained 
with alcian blue pH 2.5 (Fig. 4, bottom left) and with 
colloidal iron (Fig. 4, bottom right). The inflammatory 
response, other than the presence of histiocytes, was 
mild and consisted mainly of a number of perivascu-
lar groups of lymphocytes.

Definitive diagnosis was a response to foreign 
body injection, consistent with steroids. 

dISCUSSIon
The injection of corticosteroids (commonly triam-

cinolone acetonide) is used for the treatment of many 
dermatologic diseases, such as scars, keloids, and 
others (2). This treatment is not free of side effects, 
which can include depigmentation, morphea-like 
changes (3), or even amaurosis (4). Several reports 
have also acknowledged a granulomatous response 
following the injection of corticosteroids (2,5-9). The 
aspect of this response is varied: it can mimic a rheu-
matoid nodule, vacuolated material surrounded by 
histiocytes (5,6), foreign body giant-cell reaction sur-
rounding the basophilic (or eosinophilic) amorphous 
material (1,8), or histiocytes surrounding abundant 
extracellular lipid deposits (2). The histiocytes have 
been described as having a bubbly appearance (5). 

The morphological features evidenced as second-
ary to corticosteroid injection have sometimes been 
described as mucin-like changes (5). This description 
is due to the histochemical staining of the substance 

Figure 1. One of the tumors evident in the patient (right 
thigh). The tumor was covered by skin of normal appear-
ance and it was better palpated than seen.

Figure 2. Top left: calcified foci in the areas of fibrosis. Top 
right: macrophages with vacuolar cytoplasm. In the colla-
gen, some round empty spaces are also seen, as well as 
acicular spaces (bottom left). Bottom right: some of the 
macrophages were in close proximity to areas of calcifica-
tion and ossification. HE; top left x2; top right x10; bottom 
left x20; bottom right x4.

tom left). Another type of foreign body, lobulated 
and with peripheral giant-cell reaction, was also seen 
(Fig. 3, bottom right). The largest of these particles 
was 0.625 mm in diameter and appeared similar to 
ones previously described after injection of triam-
cinolone (1). Under high power magnification, this 
material showed a multivesicular appearance (Fig. 
4, top left). No histochemical staining was seen with 
orcein, Masson’s trichrome, Ziehl-Neelsen, or Congo 
red. Periodic acid-Schiff (PAS) staining was positive in 
the multinucleated cells surrounding the particles, as 
well as in the material itself, with a globular pattern, 

Figure 3. Top left: in some foci, the macrophages con-
tained retractile cytoplasmic granules. Top right: areas 
of ossification were found, with lamellar bone as well as 
fat marrow without hematopoiesis (bottom left). Bottom 
right: pale multilobulated and vesiculated foreign bodies 
were also seen. HE; top left x20; top right x10; bottom left 
x20; bottom right x4.
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with alcian blue at pH 2.5 and to a moderate PAS-pos-
itivity (5). Not all studies have reported these proper-
ties (1,8). Our case showed indications of mucin-like 
histochemical properties in the cytoplasm of the 
macrophages, as well as in the substance itself. This 
granular amorphous material has been suggested to 
be the suspension medium rather than the corticoid 
itself (5,8), and the suspending vehicle may be the 
material that has some characteristics of acid muco-
polysaccharides (10). Some have even suggested that 
the injected substance undergoes in vivo modifica-
tions (5). Our findings are in agreement with this type 
of claim, since the macrophages seem to be clearing 
the mucinous material. 

Some previous studies have noted that the vari-
ous microscopic features of the granulomatous re-
sponse to corticosteroids do not significantly vary 
with the type of drug, dosage, technique of injection, 
anatomic sites, or intervals between injections (8). 
On the other hand, other studies found a number of 
morphological variations that depend on the type of 
corticosteroid injected (6).

Anabolic steroids are synthetic chemical deriva-
tives of testosterone (11). They are sometimes used 
by bodybuilders to increase their muscular mass. Var-
ious surveys have estimated that 9% to 40% of regu-
lar gymnasium attendees use anabolic steroids (12-
14). Adverse effects of repeated injections of anabolic 
steroids include fibrosis, dystrophic calcification, and 
oil granulomas at the injection sites. Nevertheless, we 

have not found any report on morphological changes 
on the granulomatous reaction due to anabolic ste-
roids. Neither have we found any case of secondary 
ossification as part of the response, even though, as 
some have remarked, virtually any process that calci-
fies may secondarily ossify (15). Reports on secondary 
ossification with other foreign substances, such as sili-
cone, are more common (16). There is an interesting 
case of a bodybuilder having developed a calcified 
gluteal mass due to the injection of anabolic steroids; 
however, the authors explain that the calcification was 
the result of repeated traumatic injuries to the muscle 
(11). In this respect, it is interesting how, in our case, 
immediate transition from the vacuolated histiocytes 
to the calcified and ossified areas could be found.

Another type of substance that has been report-
edly injected by body-builders is sesame seed oil, 
resulting in one case in calcification (17). This aspect, 
nevertheless, was different from the current case, as 
it was characterized by a cystic lesion encapsulating 
the oily material and by fibrous membranes with for-
eign body reaction (17).

In addition to the histiocytic infiltrate, our case 
also showed a mild infiltrate of lymphocytes. This 
fact (the paucity of inflammatory cells) has also been 
noted in other studies (2). In some areas, the granulo-
matous response seen in the present case mimicked 
a similar response that has been described in alumi-
num granuloma (18), which may have arisen due to 
an aluminum component in the injections used.

ConCLUSIon
However, although many morphological patterns 

can be associated with aluminum granuloma, ossifi-
cation would seem to be an uncommon one.
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