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Abstract
Inflammatory dermatopathology remains a challenging area for surgical pathologists. Yet every surgical pathologist
encounters inflammatory dermatoses as part of routine practice. This review will focus on selected diagnoses that are either
commonly encountered in the routine practice of surgical pathology or are critically important. The following entities will be
covered: spongiotic dermatoses, lichen simplex chronicus, and early lichen sclerosus in the setting of vulvar biopsies, as well
as graft versus host disease, Stevens–Johnson syndrome/toxic epidermal necrolysis, granuloma anulare, pyoderma
gangrenosum, and calciphylaxis. Practical points and key histologic features will be emphasized.

Introduction

Inflammatory dermatoses are consistently one of the most
challenging areas in dermatopathology for general surgical
pathologists. There is significant overlap in histologic fea-
tures that often causes diagnostic difficulty. Furthermore,
the language of dermatopathology often borders on the
impenetrable. Contributing to the trepidation that patholo-
gists feel toward dermatopathology is their own limited
training. During residency training, a pathology resident
may only have a limited exposure to dermatopathology.
According to one study, pathology residencies averaged
216.5 h (~9 days) of dermatopathology training over the
course of four years, with an average of only 54.1 h per
year of training [1]. Not surprisingly, with that level of
exposure, many pathologists feel uncomfortable with der-
matopathology, especially inflammatory dermatoses. With
that relatively paltry amount of training, one would think
that dermatopathology would be an infrequent aspect of
routine practice. In practice, that is not the case. Skin spe-
cimens remain one of the most commonly encountered
specimen classes for pathologists.

While most pathologists, feel relatively comfortable with
cutaneous neoplasms, inflammatory dermatoses are a fre-
quent source of diagnostic anxiety. In my experience
pathologists often rely on overly vague descriptive diag-
noses such as “nonspecific chronic dermatitis” or “para-
keratosis with significant acute and chronic inflammation
and reactive changes” when faced with inflammatory con-
ditions. While these descriptive diagnoses may be techni-
cally speaking accurate, they are not typically helpful to the
clinician in managing the patient. More helpful is a
descriptive diagnosis that can be at least slotted into one of
the common inflammatory reaction patterns encountered in
dermatopathology. Indeed, once the appropriate pattern
is recognized, it is often possible to make a specific
rather than descriptive diagnosis. This approach was made
popular through the textbooks on the subject from the late
Dr. A. Bernard Ackerman [2, 3] and is present in almost all
dermatopathology textbooks that deal with inflammatory
diseases. This review will focus on eight inflammatory
dermatoses with which every pathologist should be familiar:
spongiotic dermatitis, lichen simplex chronicus, early lichen
sclerosus, graft versus hosts disease, toxic epidermal
necrolysis, granuloma annulare, pyoderma gangrenosum,
and calciphylaxis.

Spongiotic dermatitis

In my personal experience, spongiotic dermatitis is often
encountered by non-dermatopathologists in the setting of
vulvar biopsies. In the setting of vulvar disease, contact

* Steven D. Billings
billins@ccf.org

1 Department of Pathology Cleveland Clinic 9500 Euclid Ave L25,
Cleveland, OH 44195, USA

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-019-0400-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-019-0400-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41379-019-0400-z&domain=pdf
mailto:billins@ccf.org


dermatitis, both irritant and allergic, and atopic dermatitis are
the most common sources of spongiotic dermatitis [4–7].
Irritant contact dermatitis is the result of a direct irritation to
the skin. Common agents can include urine, feminine hygiene
products, soaps and detergents, and alcohol-based creams and
gels. Allergic contact dermatitis is secondary to a type IV
hypersensitivity reaction. Common triggers include topical
anesthetics, topical antimicrobials, chemical substances in
douches, fragrances, and chemicals associated with sanitary
napkins. Atopic dermatitis is a complex an incompletely
understood process that results from interactions between
genetic and environmental factors that contribute to defects in
the normal skin barrier function [4].

From a microscopic perspective contact dermatitis and
atopic dermatitis show significant overlap [5]. This spec-
trum of microscopic findings exist along a continuum that is
artificially separated into three categories: acute, subacute,
or chronic spongiotic. Acute spongiotic dermatitis typically
has a normal basket-weave stratum corneum overlaying an
epidermis that has an accumulation of edema fluid within
the epidermis resulting in the keratinocytes being stretched
apart so that the intercellular desmosomal attachments
are visualized. In severe cases, spongiotic microvesicles,
formed by rupture of some of the desmosomal attachments
may be seen (Fig. 1a). Typically within the dermis there is a
superficial perivascular inflammatory infiltrate that is pre-
dominantly composed of lymphocytes with variable num-
bers of histiocytes and eosinophils. Given this anatomic
location, plasma cells are not uncommonly seen as well.

As the process persists, the epidermis reacts to the
inflammatory agent by undergoing increased proliferation,
resulting in the histologic changes associated with subacute
and chronic spongiotic dermatitis. In subacute spongiotic
dermatitis, the stratum corneum contains parakeratosis, and
the epidermis is acanthotic (hyperplastic) and has a dimin-
ished granular layer (Fig. 1b). There is still spongiosis of the
epidermis, but microvesicles are uncommon. Within the
dermis there is a similar inflammatory infiltrate but typically
without dermal edema. In chronic spongiotic dermatitis, there
is usually compact hyperkeratosis, sometimes with focal
parakeratosis, a thickened granular layer, and acanthosis.
Intraepidermal spongiosis is minimal to mild (Fig. 1c). Within
the dermis there is a similar inflammatory infiltrate, but the
superficial dermis may be somewhat fibrotic.

From a histologic standpoint, contact dermatitis and
atopic dermatitis may be identical. Atopic dermatitis is less
likely to present as an acute spongiotic dermatitis, but
biopsies of spongiotic dermatitis in the acute phase are rare.
Most are biopsied in the subacute to chronic phase.
A potential clue to the diagnosis of an irritant contact
dermatitis is the presence of dyskeratotic cells in the upper
half of the epidermis. For allergic contact dermatitis, the

Fig. 1 Spongiotic dermatitis. a There is spongiosis of the epidermis
with an intraepidermal spongiotic microvesicle. b In subacute
spongiotic dermatitis, there is typically parakeratosis overlying an
acanthotic spongiotic epidermis and less dermal edema. c In chronic
spongiotic dermatitis there is often compact hyperkeratosis and a
thickened granular layer. d Within the epidermis there are collec-
tions of Langerhans cells. When present this is suggestive of allergic
contact dermatitis
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presence of collections of Langerhans cells in the epidermis
(Fig. 1d) is a clue to the diagnosis, though not entirely
specific [8].

The differential diagnosis of the spongiotic dermatitis
includes all of the conditions previously mentioned. In fact,
it is not possible to reliably distinguish these entities from
one another. My typical top line diagnosis is ‘Spongiotic
dermatitis” with the comment that histologic features could
be compatible with an eczematous dermatitis such as con-
tact or atopic dermatitis. If Langerhans cell collections are
present in the epidermis, a comment that allergic contact
dermatitis should be considered. If superficial dyskeratosis
is noted a comment that irritant dermatitis should be con-
sidered in the differential. It is also important to consider the
possibility of a fungal infection such as candidiasis, espe-
cially if neutrophils are present in the stratum corneum.
When present, a PAS or GMS stain should be considered to
exclude this possibility. The presence of neutrophils in the
stratum corneum without serum should prompt considera-
tion of psoriasis. Vulvar psoriasis may have spongiosis and
less regular psoriasiform hyperplasia [5, 9]. The presence of
eosinophils in the dermal infiltrate argues against psoriasis
in most cases [10].

Lichen simplex chronicus

Lichen simplex chronicus, and the related entity prurigo
nodule, is a disease manifestation of persistent scratching.
Clinically, it manifests as red to hyperpigmented to white
plaques with accentuated skin lines [11, 12]. It is sometimes
clinically confused with lichen sclerosus, and that is fre-
quently the submitting diagnosis from the clinician.

Microscopically, lichen simplex chronicus is character-
ized by compact hyperkeratosis, sometimes with focal
parakeratosis, a thickened granular layer and marked
acanthosis (Fig. 2a) [13]. In cutaneous lichen simplex
chronicus, there is often vertically oriented, thickened col-
lagen bundles in the superficial dermis (Fig. 2b). This
finding is often less conspicuous in vulvar biopsies. Clas-
sically, there is little inflammation in the underlying dermis.
However, it should be pointed out that lichen simplex
chronicus may be superimposed on a chronic spongiotic
dermatitis, especially in vulvar biopsies [13].

Lichen simplex chronics is a perfect example of an
inflammatory dermatosis where it is critical to avoid
descriptive diagnosis such as “nonspecific chronic dermati-
tis”. In fact, the findings of lichen simplex chronicus are
relatively specific. If the diagnosis of lichen simplex chron-
icus is rendered, the clinician can more properly treat and
counsel the patient in order to break the itch-scratch cycle that
perpetuates the disease. A diagnosis of “nonspecific chronic
dermatitis” or “nonspecific reactive epidermal change” is not
helpful in patient management.

Lichen sclerosus

Classic lichen sclerosus is not a challenging diagnosis.
However, in the early inflammatory phase of the disease, it
frequently poses a diagnostic challenge. Clinically, early
lichen sclerosus does not present as the classic porcelain
white atrophic plaques. It may initially present as non-
specific pruritus with burning and an erythematous clinical
appearance, mimicking an eczematous process [14].

Microscopically, early lichen sclerosus presents as an
interface dermatitis without the classic papillary dermal
homogenization. Histologic findings associated with early
lichen sclerosus include a lichenoid lymphocytic infiltrate,
exocytosis of lymphocytes, dyskeratotic cells at multiple
levels of the epidermis, basement membrane thickening,
submucosal or superficial dermal fibrosis, perivascular
hyalinization, and irregular to psoriasiform epidermal
hyperplasia (Fig. 3) [13–17].

The primary histologic differential diagnosis is lichen
planus. Both have a lichenoid inflammatory infiltrate, but
lichen planus is not associated with basement membrane
thickening or epidermal acanthosis. The dyskeratotic cells
of lichen planus are concentrated at the dermoepidermal
junction and there is limited exocytosis of lymphocytes into

Fig. 2 A Vulvar lichen simplex chronicus demonstrating compact
hyperkeratosis overlying an acanthotic epidermis that has a thickened
granular layer. Figure 2B. Cutaneous lichen simplex chronicus with
vertically oriented thickened collagen bundles in the papillary dermis
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the epidermis. In lichen planus the rete pegs have a pointed,
sawtooth configuration not seen in lichen sclerosus [15–17].
Mycosis fungoides is another consideration in the differ-
ential diagnosis of early lichen sclerosus [18]. Features that
can help differentiate early lichen sclerosus focal areas of
pronounced sclerosis, restriction of intraepidermal lym-
phocytes to the lower half of the epidermis and basal
vacuolization, features not typically seen in mycosis fun-
goides. Clonality studies may be helpful, but it should be
pointed out that a monoclonal population of T cells is rarely
encountered in early lichen sclerosus [18].

Graft versus host disease

Biopsies to evaluate for graft versus host disease (GVHD)
are relatively frequent specimens in hospitals that have
stem cell transplantation programs. It may be seen in
between 20 and 80% of patients with allogeneic stem cell
transplantation [19]. Less commonly GVHD is seen in the
setting of solid organ transplantation [20]. GVHD was
traditionally subdivided into acute and chronic types based
on the timing of the disease within the first 100 days after
stem cell transplantation [21]. With the changing practices
of stem cell transplantation, this old definition is no longer
a sufficient. Currently, acute GVHD into classic acute
GVHD and persistent, recurrent, or late onset acute
GVHD. Acute GVHD is currently defined as having
characteristic skin findings, gastrointestinal tract or liver
abnormalities, and the absence of features of chronic
GVHD irrespective of the timing of the stem cell trans-
plantation. Chronic GVHD is subclassified into classic
chronic GVHD based on the presence of distinctive
manifestation of chronic GVHD and overlap syndrome in
which the patients have features of chronic and acute

GVHD. The time of onset is no longer a consideration for
diagnostic criteria [22, 23].

Typically, acute GVHD has a classic triad of
exanthema, diarrhea, and elevated bilirubin levels, though
not all patients exhibit the triad [20–24]. Cutaneous
manifestations are the most common presenting sign.
Patients typically present with a maculopapular, morbil-
liform eruption that starts on the face, palms, and soles,
and subsequently spreads to the trunk and other parts of
the body. Involvement of the palms and soles is a clinical
finding that helps distinguish acute GVHD from drug
eruptions.

Chronic GVHD may be subdivided into nonsclerotic
and sclerotic forms [21–24]. The most common non-
sclerotic form is lichenoid chronic GVHD (lichen planus-
like chronic GVHD). This can clinically overlap with
lichen planus, though lichenoid GVHD often involves
sites not typically involved by lichen planus, such as the
palms, soles, ears, and face. Unlike acute GVHD, liche-
noid chronic GVHD also often involves the oral mucosa.
The sclerotic forms clinically resemble lichen sclerosus,
morphea, or scleroderma.

Microscopically acute GVHD is a vacuolar interface
dermatitis characterized by a usually mild superficial
perivascular lymphocytic infiltrate with varying amounts
of epidermal damage consisting of basal vacuolization and
usually some dyskeratotic keratinocytes with satellite cell
necrosis (Fig. 4) [22, 25]. Follicles are also commonly
affected and may be the initial histologic manifestation
[26]. Acute GVHD is graded according to the Lerner
system [25]. Briefly, grade I acute GVHD is characterized
by basal vacuolization and a mild superficial perivascular
infiltrate of lymphocytes. Grade II additionally has dys-
keratotic cells. Grade III has cleft formation. In grade IV
disease, there is complete loss of the epidermis from the
dermis. Grade II acute GVHD is most commonly
encountered. The value of grading acute GVHD has been
challenged. In a retrospective study of 120 patients, the

Fig. 3 Early lichen sclerosus. In early lichen sclerosus there is a
lichenoid inflammatory infiltrate with fibrosis of the papillary dermis.
The epidermis has compact hyperkeratosis, a thickened granular layer,
dyskeratosis at multiple levels in the spinous layer, and a thickened
basement membrane

Fig. 4 Acute graft versus host disease with basal vacuolization and
lymphocytes tagging dyskeratotic keratinocytes (satellite cell necrosis)
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grade of acute GVHD did not correlate with survival,
though it was considered important to still establish a
diagnosis based on skin biopsy [27].

In lichenoid chronic GVHD, there is compact
hyperkeratosis, hypergranulosis, and a variable lichenoid
lymphocytic infiltrate with interface change with dysker-
atosis (Fig. 5A) [22, 28, 29]. The sclerotic form of acute
GVHD shows sclerosis of the dermal collagen with a loss
of the normal spaces between reticular dermal collagen
bundles and loss of adnexal structures [22, 28, 29].
It should be noted that chronic GVHD is not graded with
the Lerner system.

The primary differential diagnosis for acute GVHD is
with a drug eruption. In many cases, this distinction may
not be possible on histologic findings alone. Eosinophils
may be present in the infiltrate of both. If eosinophils are
numerous (≥16/10 HPFs), the diagnosis of a drug eruption
should be considered [30]. Less than that and the diagnosis
of GVHD cannot be excluded. From a practical standpoint,
this patient population has an impaired immune system and
my bias is in favor of making the diagnosis of GVHD

unless there is a compelling to the contrary. Acute GVHD
also has overlap with erythema multiforme and toxic
epidermal necrolysis. The clinical setting should inform
the interpretation. Engraftment syndrome histologically
resembles acute GVHD, but has a different time course,
occurring 10–14 days after stem cell transplantation
[31, 32]. It is rare to see acute GVHD prior to 14 days after
transplantation. For chronic lichenoid GVHD, the infiltrate
is usually less robust than that of cutaneous lichen planus.
Chronic lichenoid GVHD is also more likely to have
eosinophils and plasma cells. Sclerotic, or sclerodermoid,
chronic GVHD histologically resembles morphea and
scleroderma (Fig. 5b). The distinction is largely dis-
tinguished from its mimics by the clinical setting rather
than histology.

Stevens–Johnson syndrome and toxic epidermal
necrolysis

Stevens-Johnson syndrome and toxic epidermal necrolysis are
related entities and represent life-threatening drug hypersen-
sitivity reactions [33–38]. They represent one of the few true
dermatologic emergencies and are often initially evaluated by
frozen section. Therefore the general surgical pathologist
needs to be familiar with these entities. They are clinically
distinguished by the amount of body surface area involvement
[33–38]. For Stevens–Johnson syndrome, <10% of the total
body surface area is involved, while in toxic epidermal
necrolysis >30% of the body surface is involved. Patients
with 10–30% of body surface involvement are considered to
have Stevens–Johnson syndrome/toxic epidermal necrolysis
overlap. Clinically patients often present with prodromal
symptoms of fever, sore throat, headaches, muscle ache,
nausea and vomiting in varying combinations. The patients
then develop a painful rash characterized by irregular, ery-
thematous target lesions that progress to flaccid blisters.
Mucous membranes are also involved. Mortality correlates
with the amounts of body surface involved and can be as high
as 40% [38, 39]. In a more recent study, mortality from toxic
epidermal necrolysis was ~5%, suggesting that current treat-
ment regimens may be more efficacious and that the risk of
mortality may have decreased [40].

Microscopically Steven-Johnson syndrome and toxic epi-
dermal necrolysis are indistinguishable [33, 35]. Early lesions
have basal vacuolization with dyskeratotic keratinocytes at
multiple levels of the epidermis in association with a sparse to
mild perivascular lymphocytic infiltrate with or without a few
eosinophils (Fig. 6a). Given that this is an acute onset, the
overlying stratum corneum tryptically has a normal basket-
weave pattern. Over time, the process can progress to con-
fluent epidermal necrosis (Fig. 6B).

The differential diagnosis includes erythema multiforme.
Erythema multiforme is histologically indistinguishable

Fig. 5 a Lichenoid chronic graft versus host disease. Note the compact
hyperkeratosis and thickened granular layer reminiscent of epidermal
changes in lichen planus in association with a lichenoid lymphocytic
infiltrate (courtesy of Michael Tetzlaff, MD, PhD, MD Anderson
Cancer Center). b Sclerodermoid chronic graft versus host disease is
characterized by dermal sclerosis with loss of the normal spaces
between collagen bundles of the reticular dermis. Histologically, it
resembles morphea and scleroderma
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from Stevens–Johnson syndrome and toxic epidermal
necrolysis. The distinction is based on clinical parameters
[33]. Erythema multiforme is a self-limiting and often
recurrent eruption. Staphylococcal scalded skin syndrome
may clinically mimic toxic epidermal necrolysis and is a
frequent clinical diagnostic consideration at the time of
frozen section [33]. This disease is mediated by a bacterial
toxin that causes a split in the upper epidermis at the level of
the granular layer [33, 41, 42]. Histologically, there is
acantholysis at the level of the stratum granulosum (Fig. 7).
Sometimes there is a subcorneal pustule. Some biopsies
may show a complete absence of the stratum corneum.
Notably, there is no interface change with keratinocyte
necrosis. Therefore, the distinction on frozen section is
relatively straightforward. As an aside, for frozen section
analysis a punch biopsy cut perpendicular to the axis of the
epidermis is preferred for frozen section analysis.

Granuloma annulare

Granuloma annulare is the prototypical palisading granu-
lomatous dermatitis. Clinically, it usually presents as one or
several papules, often in an annular configuration on the
distal extremities, especially the hands [43, 44]. Women
are more commonly affected than men and it typically

presents in the first three decades. In about 15% of patients
it may present as a generalized cutaneous eruption. Sub-
cutaneous, or deep, granuloma annulare has a predilection
for the lower extremities and is much more common in
pediatric patients [43–46].

Microscopically, granuloma annulare is composed of
histiocytes, lymphocytes, and some fibroblasts surrounding
a zone of altered collagen with increased mucin deposition
between the altered collagen bundles (Fig. 8a) [44–48].
The altered collagen at the center of the palisading granu-
loma often looks more brightly eosinophilic compared with
the uninvolved collagen [49]. Eosinophils may also be a
part of the infiltrate. In some cases the palisading granuloma
is very subtle and the infiltrate surrounds altered collagen
bundles in a less defined fashion in what has been termed
interstitial granuloma annulare (Fig. 8b) [44, 47]. In sub-
cutaneous granuloma annulare, the finding are centered in
the deep dermis and subcutis (Fig. 8c), though areas of
conventional granuloma anulare may be present in about
25% of cases [45, 46]. Rare cases may exhibit sarcoid-like
granulomas [50]. Perforating granuloma annulare in which
the palisading granuloma is associated with transepidermal
elimination of necrobiotic collagen is another rare variant
and has been associated with tattoos [51–54].

One of the classic differential diagnoses for granuloma
annulare is necrobiosis lipoidica. Necrobiosis lipoidica typi-
cally presents as red-brown to yellowish plaques on the lower
legs [55, 56]. Microscopically, it affects the entire dermis
unlike the more regional pattern of granuloma annulare. It
also has a tiered arrangement of inflammatory cells composed
of histiocytes, lymphocytes, and plasma cells alternating with
horizontal zones of necrobiotic collagen in an appearance that
has been likened to that of a layer cake or piece of bacon
(Fig. 9) [55, 56]. Therefore the low power architecture usually
allows distinction from granuloma annulare. Plasma cells,
typically present in necrobiosis lipoidica, are not a feature of
granuloma annulare.

Fig. 6 Toxic epidermal necrolysis. a There is interface change with
numerous dyskeratotic keratinocytes and only a mild inflammatory
infiltrate. b Later lesions can have full thickness necrosis

Fig. 7 Staphylococcal scalded skin syndrome. In this disease there is
acantholysis at the level of the stratum granulosum. No interface
change is present
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Rheumatoid nodule is another entity in the differential
diagnosis that occurs deeper in the dermis or subcutis that
classic granuloma annulare and the palisading granulomas
have a sharper border (Fig. 10) [57, 58]. Centrally, within
the granuloma of rheumatoid nodule, there is acellular
brightly eosinophilic fibrin rather than altered collagen
bundles.

Actinic granuloma presents in sun-damaged skin of the
upper body of middle-aged and older patients [59, 60].

Microscopically, it is similar to granuloma annulare in that
it is composed of palisading granulomas, but the granulo-
mas are centered on elastotic collagen fibers without true
necrobiosis (Fig. 11).

An important neoplasm in the differential diagnosis is
epithelioid sarcoma, which can sometimes have the
appearance of palisading granuloma on low magnification
[61–63] (Fig. 12). The tumor cells of epithelioid sarcoma
have more cytologic atypia than the histiocytes of granu-
loma annulare and are immunoreactive for cytokeratin. In
most cases this is not a difficult distinction, but if there is
ever any doubt, a simple immunohistochemical stain for
cytokeratin can resolve this differential.

Fig. 8 Granuloma annulare. a Typical granuloma annulare with a
palisading granuloma characterized by histiocytes surrounding altered
collagen fibers associated with increased dermal mucin. b In interstitial
granuloma annulare, the palisading granuloma is not well developed
and the histiocytes intercalate between altered collagen bundles. c In
deep granuloma annulare, the palisading granulomas are in the sub-
cutis or deep dermis

Fig. 9 Necrobiosis lipoidica. There is tiered arrangement of inflam-
matory cells separated by zones of necrobiotic collagen

Fig. 10 Rheumatoid nodule with well demarcated palisading granuloma
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Pyoderma gangrenosum

Pyoderma gangrenosum is a poorly understood condition
characterized by large, painful ulcers that usually presents in
middle-aged patients, women somewhat more commonly
than men [64, 65]. The lesions have red-purple edges and
undermined borders. The ulcers often persist for many months
to years. While the etiology of pyoderma gangrenosum is
uncertain, it has been linked to other diseases, especially
inflammatory bowel disease, where it has been reported in up
to 2% of patients with this condition [66, 67]. It has also been
associated with connective tissue diseases, joint disease,

hematologic disorders, infections, neoplasms, and medica-
tions.[64–69]. Although most present as ulcers, bullous,
pustular, and vegetative forms have been described. A char-
acteristic feature of pyoderma gangrenosum is pathergy,
where lesions develop in the sites of trauma, including sur-
gical sites [70]. This is seen in up to 50% of patients.

According to a recently published consensus statement, a
biopsy of the wound edge demonstrating a neutrophilic
infiltrate is the single major criterion to help establish the
diagnosis [71]. Eight minor criteria include (1) Exclusion of
infection; (2) Pathergy; (3) History of inflammatory bowel
diseases or inflammatory arthritis; (4) History of papule,
pustule, or vesicle ulcerating within 4 days of appearing; (5)
Peripheral erythema, undermining border, and tenderness at
ulceration site; (6) Multiple ulcerations, at least one on an
anterior lower leg; (7) Cribriform or “wrinkled paper” scar
(s) at healed ulcer sites; and (8) Decreased ulcer size within
one month of initiating immunosuppressive medication(s)
[69]. Establishing the diagnosis requires the major criterion
and at least four minor criteria.

Microscopically, lesions of pyoderma gangrenosum
demonstrate a dense neutrophilic infiltrate (Fig. 13). At the
edge of the ulcer the epidermis may have a rolled border.
While these histologic features are characteristic, they are
nonspecific.

The differential diagnosis is primarily that of an
infectious process, which is ideally evaluated by tissue
cultures. Special stains to detect fungal or bacterial
organisms can be performed on biopsies but are less
sensitive. Sweet syndrome typically lacks ulceration and
has more karyorrhexis. It cannot be emphasized enough
that the diagnosis of pyoderma gangrenosum, as discussed
above, also requires detailed knowledge of clinical para-
meters that may not be available to the pathologist. In fact,
I typically state that establishing the diagnosis of pyo-
derma gangrenosum is largely based on clinicopathologic
correlation.

Fig. 11 Actinic granuloma. Granulomatous inflammation in the dermis
surrounding elastotic collagen bundles

Fig. 12 Epithelioid sarcoma. a Some cases of epithelioid sarcoma
mimic granuloma annulare at low magnification. b At high power
the lesional cells usually demonstrate increased atypia compared to
granuloma annulare

Fig. 13 Pyoderma gangrenosum. a Biopsy from the edge of the ulcer
demonstrating the dense neutrophilic infiltrate in the dermis
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Calciphylaxis

Calciphylaxis is the result of abnormal calcium/phosphate
metabolism that typically present as bilateral, painful,
gangrenous lesions in fat rich areas, especially the thighs
[72–75]. It may also involve, the buttocks, breasts, hands,
penis, and exceptionally, the heart [72–82]. Patients have
well-delineated, livedoid, violaceous plaques with ulcera-
tion. Calciphylaxis is most commonly seen in the setting of
chronic renal failure and may affect 1–4% of patients on
dialysis [72–75]. Less commonly, it is seen in nonuremic
patients with primary hyperparathyroidism, underlying
malignancies, alcoholic liver disease, connective tissue
disease, obesity, diabetes mellitus, protein C and S defi-
ciency, warfarin treatment, and prior corticosteroid use
[83–86]. Calciphylaxis is associated with mortality in up to
60% of patients, so accurate diagnosis is paramount [72].

Histologically, calciphylaxis is characterized by calcifica-
tion of small to medium sized vessels and capillaries in
between adipocytes in the subcutis (Fig. 14a) [87–89]. Vas-
cular thrombosis is also commonly present (Fig. 14b). There
is associated noninflammatory fat necrosis of the subcutis.
In a large series by Hoang and colleagues, the most sensitive
and specific histologic features for establishing the diagnosis
of calciphylaxis are stippled calcification of the subcutis,
chunky calcification, and calcification of any size vessel, with
stippled calcification having a specificity approaching 100%
(Fig. 14c) [87]. In practice, the calcification is usually evident
on routine histologic sections, but a von Kossa stain can
be used to highlight calcium deposition in difficult cases
[87–89]. It should be emphasized that the diagnosis of
calciphylaxis requires examination of a generous sample of
subcutaneous fat. Biopsies without such sampling are inade-
quate to exclude calciphylaxis, and pathologists should not
hesitate to recommend additional sampling if calciphylaxis is
suspected clinically in the setting of a superficial biopsy.

The differential diagnosis can include thrombotic vas-
culopathy, chronic stasis dermatitis, and peripheral artery
disease. Calcification of small vessels is not typically seen
in those entities [89]. Theoretically erythema nodosum or
erythema induratum/nodular vasculitis could be considered.
Both of these conditions demonstrate significant inflam-
mation rather than the relatively noninflammatory fat
necrosis of calciphylaxis [90]. Lipodermatosclerosis is
similarly noninflammatory, but has cystic change in the fat
rather than diffuse fat necrosis [90]. None of these condi-
tions has calcification of vessels.
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