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Birefringent particles in granulomatous dermatitis, sarcoidal-type,
as well as in other non-granulomatous skin disorders in patients

without sarcoidosis

Fernandez-Flores A
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Ponferrada, Spain. gpyauflowerlion@terra.es

Abstract: Silica granuloma (SG) is a rare entity in literature. The relationship between SG and sarcoidosis has
not always been clear. We tried to find out how common birefringent particles are in cutaneous biopsies from
patients with and without sarcoidal granulomas. We studied the most recent 200 skin biopsies that came to our
service. We also studied 10 cases of sarcoid-type granulomatous dermatitis. All of them were studied under
the polarized light. Quantification of particles was classified from negative to very abundant. We found birefrin-
gent particles in 39.5 % of the biopsies without a sarcoid-type granulomatous infiltrate. We found birefringent
particles in 7 out of the 10 cases of the group with a sarcoid-type cutaneous dermatitis (70 %). 5 of the 10 cases
presented with systemic sarcoidosis, and from these, 4 presented with birefringent particles (80 %). From the
other 5 cases, we found birefringent particles in 3 cases (60 %). Birefringent particles can be evidenced in the
skin biopsy of patients with systemic sarcoidosis in a higher percentage than in non-granulomatous skin biop-
sies of subjects without a history of sarcoidosis. Therefore, evidence of those particles does not exclude sar-

coidosis (Tab. 1, Fig. 4, Ref. 23). Full Text (Free, PDF) www.bmyj.sk.
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Although silica is a nearly ubiquous material, silica granu-
loma (SG) is a rare entity in literature. Moreover, the relation-
ship between SG, scar granulomas and sarcoidosis has not al-
ways appeared clear in the different studies that mention the sub-
ject. While for some, the evidence of silica particles excludes
sarcoidosis (1-3), others found that silica particles were com-
monly found in granulomas of patients with sarcoidosis (1, 4-6).

Therefore, it can be claimed that: either silica particles are
not so common in the skin of humans (in spite of the many op-
portunities of entering our cutis during our life) or a granuloma-
tous reaction to silica particles is less common than we had
thought (and probably only happens in predisposed people or
under predisposing conditions).

We designed this study to search for the evidence of cutane-
ous birefringent particles in patients with a granulomatous der-
mal response of sarcoidal type, as well as in skin biopsies of cuta-
neous biopsies of patients without such types of dermal infiltrate.

Materials and methods

We evaluated the most recent 200 skin biopsies that came to
our service of Anatomic Pathology. None of them was excluded
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from the study, in order not to have bias. All the biopsies corre-
sponded to 4 pm sections which had been stained with hema-
toxylin-eosin.

The cases were classified in 9 groups according to topographi-
cal rules: 1) non-specified (the site of the biopsy was not speci-
fied by the clinician); 2) the neck; 3) the trunk (excluding the
back, but including the trunk, the abdomen, buttock, shoulder,
chest, groin, axilla and the vulva); 4) the leg (including not only
the leg but also the foot, sole and the thigh); 5) the arm (includ-
ing not only the arm but also the forearm and elbow); 6) the face
(including not only the face but also the eyelid, lip, nose, fore-
head and the eyebrow); 7) the back; 8) the scalp; and 9) the hand
(also including the fingers).

We also evaluated 10 cases that we recovered from our ar-
chives, where a cutaneous granulomatous infiltrate of sarcoidal
type was evidenced.

All the cutaneous biopsies were studied under the polarized
light in order to search for the birefringent particles. Quantifica-
tion of particles was classified into five groups: from negative (—)
to very abundant (++++).

Results

Figure 1 shows the percentages of cases included in each
group from the 200 biopsies that did not present a sarcoidal-type
granulomatous. We found the birefringent particles in 39.5 % of
these biopsies.
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Fig. 1. The image shows the percentages of biopsies without the sar-
coid-type granulomatous infiltrate that were studied, according to
the location.

250
@ cases with particles
| total number of cases
200 -
150 A
100 -
50
0 -
N N N S NI Q) NN !
@°\ 6;\0\ '\}e\ Qe\ o J q§°°\ DP‘Q\ D‘QQ\ ‘{)Q\
LD o & AT T N P
0 & & et @ & & \©
& & & ® SR R
K @ & \ < é;b S

Fig. 2. Percentage of cases in each group of the biopsies without the
sarcoid-like infiltrate, where the birefringent particles were evi-
denced.

Figure 2, on the other hand, shows the percentage of cases in
which these particles were observed in each group. The particles
were more frequent in biopsies from the back (67.85 %) than in
other location (Fig. 3, top). In 14 cases, a foreign-body-type
granulomatous response was seen. In 12 of these 14 cases, the
diagnosis was infundibular cyst and the granulomatous response
was apparently directed to keratin. 6 of these 12 cases presented
with birefringent particles. Two of them were from the back, one
from the elbow, one from the forehead, one from the eyelid and
one from the nose. Another case with the granulomatous response
was from the retroauricular area and was diagnosed as perifolli-
culitis capitis abscedens et suffodiens; it did not show any par-
ticles. The last case with the granulomatous response was
pilomatricoma of the face and did not show any particles either.

Table 1 shows the details of the patients with the cutaneous
granulomatosis of sarcoidal type, from which the biopsies were

Fig. 3. Birefringent particles in a case of the melanocytic nevus from
the back (top), as well as in the cutaneous granulomatous infiltrates
(bottom). The images appear dark, because they were taken under
polarized light.

studied. None of the patients were miners. We found the bire-
fringent particles in 7 out of 10 cases (70 %) (Fig. 3 bottom). 5
of 10 cases presented with systemic sarcoidosis, and from these,
4 presented with birefringent particles (80 %). From other 5 cases
(patients without systemic sarcoidosis but with cutaneous granu-
lomatous infiltrate of sarcoidal type) we found the birefringent
particles in 3 cases (60 %). Figure 4 encapsulates our results
observed in 10 cases of the granulomatous dermatitis.

Discussion

Cutaneous SG is alleged to be an underdiagnosed condition
(1, 7), in spite of the fact that the condition has been known in
literature for a long time (8).

The granulomatous response, which is associated with this
condition, has usually been attributed to trauma (9), due to the
inclusion of silica particles in the skin. Commonly, a large pe-
riod of latency between the trauma and the granulomatous re-
sponse has been described: up to 59 years in some cases (10),
with a mean interval of 10 years (1). Therefore, the examina-
tion of any granulomatous infiltrate under the polarized light is
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Tab. 1. Details from the patients from which the biosies with a cutaneous granulomatous response sarcoidal-type were studied.

Case Age Gender Systemic sarcoidosis Cutaneous lesions Site from the one Birefringent
the biopsy was taken particles
1 33 Female YES (Cutaneous and mediastinic Maculae and papulae; face, legs  Leg +A+++
involvement) trunk and arms
2 43 Male YES (Cutaneous and splenic Papulae and plaques; Leg +A+++
involvement with several legs, forearms, back
lymph node involvement)
3 81 Female NO Plaque, Face Face +/++++
4 65 Male YES (Cutaneous, pulmonary Papulae; trunk, arms, legs. Trunk HA+++
and ocular involvement)
5 65 Female YES (Cutaneous, pulmonary Nodule, Nose Nose -
and mediastinic-lumph-node
involvement)
6 82 Female NO Plaque, Arm Arm +HA++++
7 54 Female NO Nodule, forehead Forehead +A+++
8 76 Female NO Nodules, leg Leg -
9 80 Female NO Nodule, face Face -
10 42 Female YES (Cutaneous and pulmonary Forehead and left knee Knee ++/++++
involvement)
12 sarcoidosis should only be diagnosed when systemic manifesta-
@ Cases with particles tions of sarcoidosis were present (13). Nevertheless, some pa-
10 4 mTotal cases tients with clear examples of SG presented with some laboratory
characteristics of sarcoidosis (14). On the other hand, it has been
demonstrated that the cutaneous granulomas in patients with sys-
8 1 temic sarcoidosis frequently contain silica particles (1, 4—6), and
some reported pulmonary sarcoidosis in relation to inhalation of
6 silica particles (15).
Many of these facts, together with the ubiquity of the silica,
made us think that the granulomatous reaction would develop in
44 predisposed patients (16), and probably under predisposing con-
ditions as well. The latter hypothesis meant to demonstrate the
5 presence of silica particles as a common fact in skin biopsies
from our daily practice, which were not suspicious of sarcoido-
sis. A previous report already showed the presence of inorganic
0

Granulomatous Total cases
dermatitis without

systemic sarcoidosis

Cases with systemic
sarcoidosis

Fig. 4. Cases with the granulomatous dermal infiltrate of sarcoidal
type. The diagram shows the percentage of cases where the birefrin-
gent particles were evidenced.

mandatory, as some examples of re-established diagnosis have
shown (11).

The relationship between the sarcoidosis and SG is more
controversial. Elusive concepts, regarding the subject, are found
in literature, such as scar sarcoidosis (3, 12). For instance, it was
admitted by some authors in past, that the presence of silica par-
ticles in the cutaneous sarcoid-type granulomas excluded sar-
coidosis (1-3). Others, on contrary, admitted that the cutaneous
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particles in normal skin of patients living in volcanic areas (17).
In this latter study, the authors demonstrated the presence of in-
organic particles in 100 % of the cutaneous biopsies of healthy
individuals. The biopsies were all taken from the arm. It is nec-
essary to say that they studied 20 pm sections when they looked
for these particles (4 pm sections are commonly used in the labo-
ratories of histopathology, like the ones we used in our study). In
the same report, they also stated that in normal individuals stud-
ied, silica and aluminium were not the predominant elements in
the birefringent particles (17).

Our institutions cover an area of approximately 150000
people. This area has a certain level of activity in coal and slate-
mining. This latter fact might determine a higher presence of
silica particles in the area, but it should be remembered that silica
is an almost ubiquous material (1, 18). Nevertheless, none of our
patients were miners.
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It caught our attention that the preferential location of the
particles was the back (64.28 %), a fact for which we do not
have any explanation.

In literature, SG has mainly been reported in extremities (6,
7, 16, 19-21), the face (1, 11, 12, 18, 22) and the forehead (5).
This was also our experience with the cutaneous sarcoid granu-
lomas. The percentage of the granulomatous cases, where we
found the birefringent particles (70 %), was similar to the one,
which has been found by other authors (23), i.e., high, but not
100 %. The latter fact supports the concept that the presence of
the particles is not a sufficient condition to develop the granulo-
mas, and that it must be triggered by certain predisposing condi-
tions.

In conclusion, the following can be stated: 1) Birefringent
particles can be evidenced in the cutaneous granulomatous re-
sponses in patients with systemic sarcoidosis; 2) Therefore, the
evidence of those particles does not exclude sarcoidosis; 3) In-
organic particles are evidenced in the non-granulomatous skin
biopsies of people without a history of sarcoidosis in a high per-
centage of cases, although still lower than in cases with granulo-
matous dermatitis of sarcoidal type (with or without systemic
sarcoidosis); 4) Some areas of the skin, such as the back, are
more prone to present inorganic particles than others.

Therefore, it can be hypothesized that the particles act as a
triggering factor in the formation of the cutaneous granuloma in
patients with a predisposing condition, such as sarcoidosis. The
reports, where it was thought to be an isolated cutaneous phe-
nomenon at the beginning (cutaneous granuloma), progressed
later to the systemic sarcoidosis (12), support this point.
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