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A 72-year-old woman with a medical history  
notable for multiple sclerosis and intravenous  
drug abuse presented to the dermatology clinic 
with a 0.6×0.5-cm, pruritic, wartlike, inflamed, 
keratotic papule on the palmar aspect of the  
right finger of more than 1 month’s duration. A 
shave biopsy was performed that showed exco-
riation with serum crust, parakeratosis, and neu-
trophilic infiltrate in the papillary dermis. Within 
the serum crust and at the dermoepidermal 
junction, clusters of refractive basophilic bodies 
(arrows) in tetrad arrangement also were noted 
(inset). The papule resolved after the biopsy 
without any additional treatment. 

THE BEST DIAGNOSIS IS:
a. bacterial infection
b. Demodex mite
c. foreign body
d. fungal infection
e. urate crystals
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H&E, original magnifications ×40 and ×1000 (inset).
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T he tetrad arrangement of organisms seen in this 
case was classic for Micrococcus and Sarcina species. 
Both are gram-positive cocci that occur in tetrads, 

but Micrococcus is aerobic and catalase positive, whereas 
Sarcina species are anaerobic, catalase negative, acido-
philic, and form spores in alkaline pH.1 Although difficult 
to definitively differentiate on light microscopy, micro-
cocci are smaller in size, ranging from 0.5 to 2.0 μm, and 
occur in tight clusters, as seen in this case (quiz images), 
in contrast to Sarcina species, which are relatively larger 
(1.8–3.0 μm).2 Sarcinae typically are found in soil and 
air, are considered pathogenic, and are associated with 
gastric symptoms (Sarcina ventriculi).1 Sarcina species also 
are reported to colonize the skin of patients with diabetes 
mellitus, but no pathogenic activity is known in the skin.3 
Micrococcus species, with the majority being Micrococcus 
luteus, are part of the normal flora of the human skin as 
well as the oral and nasal cavities. Occasional reports 
of pneumonia, endocarditis, meningitis, arthritis,  
endophthalmitis, and sepsis have been reported in immu-
nocompromised individuals.4 In the skin, Micrococcus is 
a commensal organism; however, Micrococcus sedentarius 
has been associated with pitted keratolysis, and reports of 
Micrococcus folliculitis in human immunodeficiency virus 
patients also are described in the literature.5,6 Micrococci 
are considered opportunistic bacteria and may worsen 
and prolong a localized cutaneous infection caused by 
other organisms under favorable conditions.7 Micrococcus 
luteus is one of the most common bacteria cultured from 
skin and soft tissue infections caused by fungal organ-
isms.8 Depending on the immune status of an individual, 
use of broad-spectrum antibiotic and/or elimination of 
favorable milieu (ie, primary pathogen, breaks in skin) 
usually treats the infection. 

Because of the rarity of infections caused and being 
part of the normal flora, the clinical implications of sub-
typing and sensitivity studies via culture or molecular 
studies may not be important; however, incidental pres-
ence of these organisms with unfamiliar morphology may 
cause confusion for the dermatopathologist. An extremely 
small size (0.5–2.0 μm) compared to red blood cells  
(7–8 μm) and white blood cells (10–12 μm) in a tight tetrad 
arrangement should raise the suspicion for Micrococcus.1 
The refractive nature of these organisms from a thick 
extracellular layer can mimic fungus or plant matter;  
a negative Grocott-Gomori methenamine-silver stain in 
this case helped in not only differentiating but also rul-
ing out secondary fungal infection. Finally, a Gram stain  
with violet staining of these organisms reaffirmed  
the diagnosis of gram-positive bacterial organisms,  
most consistent with Micrococcus species (Figure 1). 

Culture studies were not performed because of con-
tamination of the tissue specimen and resolution of the 
patient’s symptoms. 

The presence of foreign material in the skin may be 
traumatic, occupational, cosmetic, iatrogenic, or self-
inflicted, including a wide variety of substances that 
appear in different morphological forms on hematoxylin 
and eosin (H&E)–stained sections, depending on their 
structure and physiochemical properties.9 Although not 
all foreign bodies may polarize, examining the sample 
under polarized light is considered an important step 
to narrow down the differential diagnosis. The tis-
sue reaction is primarily dependent on the nature of 
the substance and duration, consisting of histiocytes, 
macrophages, plasma cells, lymphocytes, and fibro-
sis.9 Activated histiocytes, multinucleated giant cells, 
and granulomas are classic findings that generally are 
seen surrounding and engulfing the foreign material  
(Figure 2). In addition to foreign material, substances 

THE DIAGNOSIS:

Bacterial Infection

FIGURE 2. Suture material in the dermis with surrounding inflammatory 
and granulomatous response (H&E, original magnification ×200).

FIGURE 1. Gram stain showing violet staining of the bacterial colonies 
in tetrad arrangement (original magnification ×1000).
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such as calcium salts, urate crystals, extruded keratin, 
ruptured cysts, and hair follicles may act as foreign 
materials and can incite a tissue response.9 Absence of 
histiocytic response, granuloma formation, and fibrosis 
in a lesion of 1 month’s duration made the tetrad bodies 
unlikely to be foreign material. 

Demodex mites are superficial inhabitants of human 
skin that are acquired shortly after birth, live in or  
near pilosebaceous units, and obtain nourishment from 
skin cells and sebum.10,11 The mites can be recovered on 
10% of skin biopsies, most commonly on the face due to 
high sebum production.10 Adult mites range from 0.1 to 
0.4 mm in length and are round to oval in shape. Females 
lay eggs inside the hair follicle or sebaceous glands.11 
They usually are asymptomatic, but their infestation may 
become pathogenic, especially in immunocompromised 
individuals.10 The clinical picture may resemble bacterial 
folliculitis, rosacea, and perioral dermatitis, while histol-
ogy typically is characterized by spongiosis, lympho-
histiocytic inflammation around infested follicles, and 
mite(s) in follicular infundibula (Figure 3). Sometimes  
the protrusion of mites and keratin from the follicles is 
seen as follicular spines on histology and referred to as 
pityriasis folliculorum. 

Deposits of urate crystals in skin occur from the 
elevated serum uric acid levels in gout. The cutaneous 
deposits are mainly in the dermis and subcutaneous 
tissue and are extremely painful.12 Urate crystals get  
dissolved during formalin fixation and leave needlelike 
clefts in a homogenous, lightly basophilic material on  
H&E slide (Figure 4). For the same reason, polarized 
microscopy also is not helpful despite the birefringent 
nature of urate crystals.12 

Fungal yeast forms appear round to oval under light 
microscopy, ranging from 2 to 100 μm in size.13 The com-
mon superficial forms involving the epidermis or hair 
follicles similar to the current case of bacterial infec-
tion include Malassezia and dermatophyte infections. 
Malassezia is part of the normal flora of sebum-rich 

areas of skin and is associated with superficial infections 
such as folliculitis, atopic dermatitis, psoriasis, seborrheic 
dermatitis, and dandruff.14 Malassezia appear as clusters 
of yeast cells that are pleomorphic and round to oval in 
shape, ranging from 2 to 6 μm in size. It forms hyphae in 
its pathogenic form and gives rise to the classic spaghetti 
and meatball–like appearance that can be highlighted 
by periodic acid–Schiff (Figure 5) and Grocott-Gomori 
methenamine-silver special stains. Dermatophytes 
include 3 genera—Trichophyton, Microsporum, and 
Epidermophyton—with at least 40 species that causes 
skin infections in humans.14 Fungal spores and hyphae 
forms are restricted to the stratum corneum. The hyphae 
forms may not be apparent on H&E stain, and periodic 
acid–Schiff staining is helpful in visualizing the fungal 
elements. The presence of neutrophils in the corneal 
layer, basket weave hyperkeratosis, and presence of  
fungal hyphae within the corneal layer fissures (sandwich 
sign) are clues to the dermatophyte infection.15 Other 
smaller fungi such as Histoplasma capsulatum (2–4 μm), 

FIGURE 3. Demodex mite within the hair follicle with perifollicular 
inflammation (H&E, original magnification ×400).

FIGURE 4. Urate crystals with homogenous grayish material with 
needlelike clefts and surrounding granulomatous inflammation in the 
dermis of a patient with long-standing gout (H&E, original magnifica-
tion ×400). 

FIGURE 5. Tinea versicolor (fungal infection) with periodic acid–Schiff 
special stain showing yeast and hyphae forms of Malassezia (original 
magnification ×400).
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Candida (3–5 μm), and Pneumocystis (2–5 μm) species 
can be found in skin in disseminated infections, usually 
affecting immunocompromised individuals.13 Histoplasma 
is a basophilic yeast that exhibits narrow-based budding 
and appears clustered within or outside of macrophages. 
Candida species generally are dimorphic, and yeasts are 
found intermingled with filamentous forms. Pneumocystis 
infection in skin is extremely rare, and the fungi appear 
as spherical or crescent-shaped bodies in a foamy amor-
phous material.16 
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