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Parastomal pyoderma gangrenosum (PPG) is an unusual neutrophilic dermatosis characterized by painful, necrotic ulcer-

ations occurring in the area surrounding an abdominal stoma. It typically affects young to middle-aged adults, with a slight

female predominance. The underlying etiology for PPG remains enigmatic but aberrant immune response to injury may

play a pivotal role. The reported risk factors for the development of PPG include the presence of extra-intestinal manifes-

tations, autoimmune disorders and obesity, along with local factors, such as the presence of parastomal hernia or pressure

ulcer. PPG can develop at any time after the stoma construction. The histopathological features of PPG are not pathogno-

monic and its diagnosis is mainly based on clinical features. The management of PPG often requires a multidisciplinary

approach, with a combination of local wound care and systemic medications.
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INTRODUCTION

Initially described in 1930 by Brunsting [1], pyoderma gang-

renosum (PG) is an unusual neutrophilic dermatosis, char-

acterized by chronic, recurrent and painful cutaneous

ulcerations. As an uncommon subtype, parastomal pyo-

derma gangrenosum (PPG), which occurs close to abdomi-

nal stomas, comprises about 15% of all cases of PG [2, 3].

Inflammatory bowel disease (IBD) was the first reported to

be associated with PG and is the most frequently diagnosed

underlying systemic disease for PPG [4–7] although other

systemic disorders, such as diverticular disease, abdominal

malignancy and neurological dysfunction, may also be as-

sociated with PPG [8]. PPG can occur in any kind of stoma,

ranging from permanent or temporary jejunostomy, ileost-

omy or colostomy to loop- or end stomy, with the end

ileostomy being the most common [9, 10]. It has been esti-

mated that PPG occurs in 2.0–4.3% of patients who

have had stoma surgery for IBD [4, 10–12], while its

annual incidence rate in all abdominal stomas, for all indi-

cations, is reported to be 0.6% [8]. Multiple layers of evi-

dence suggest that the incidence of PPG appears to be on

the increase, probably due to careful investigation or in-

creased awareness [13–15].

Though occurring at any age, PPG most commonly af-

fects young to middle-aged adults, with a slight female

predominance [9, 16, 17]. The health-related quality of

life in patients with PPG can be seriously compromised,

owing to consistent pain and poor application of stoma

appliance. As in other types of PG, the etiology and path-

ogenesis of PPG is largely unknown, and risk factors are not

well defined. Since the disease lacks characteristic histo-

pathological features, PPG is a diagnosis of exclusion, pri-

marily based on the clinical examination. Despite recent

advances in medical therapy for IBD and its extra-intestinal

manifestations (EIM), relapse of PPG following medical

treatment is common and the long-term outcome for

patients remains unpredictable [18–20].
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ETIOPATHOGENESIS AND RISK
FACTORS

PG was initially thought to be caused by bacterial infection,

disseminated to the skin from the bowel. However, no bac-

terial RNA was detected from the skin biopsies [21].

Although PG is estimated to be idiopathic in 25–50% of

patients, an underlying aberrant immune response may

be pivotal in the pathogenesis, as evidenced by its frequent

association with autoimmune disorders [22, 23]. This might

also help explain why pathergy (the development of new

lesions or aggravation of existing ones following trivial

trauma) occurs in 25–50% cases of PG [2, 24]. This hypoth-

esis was supported by several later studies. Adachi Y et al.

[25] found that humoral, cell-mediated and complement-

dependent immune mechanisms were all abnormal in PG

patients. The favorable response to therapy with cyclo-

sporin or tacrolimus provides additional evidence for the

role of abnormal T-cell function in the pathogenesis of PG

[26–28]. The over-expression of interleukin (IL)-8 and IL-16,

two potent chemotactic agents to leukocytes in PG tissues,

were also reported [29, 30]. Neutrophil dysfunctions were

shown to be associated with this disorder. PG is histologi-

cally characterized by the presence of inflammatory dermal

infiltrates, composed of mature neutrophils [25, 31].

Although the neutrophils appear to be normal microscop-

ically, a number of studies have demonstrated functional

abnormality of these cells in PG [23, 25, 32]. Rare familial

aggregation of PG has been reported, suggesting that ge-

netic factors are etiologically important [33–36]. This notion

is supported by the recent identification of mutations in the

gene encoding the CD2-binding protein 1 in patients with

‘pyogenic sterile arthritis, PG and acne’ (PAPA), syndrome, a

rare, autosomal dominant condition [37].

With the creation of a stoma, the skin around the area is

assumed to be susceptible to the development of PPG. A

study from France demonstrated that permanent stoma

was significantly and independently associated with the de-

velopment of PG after adjusting for other confounding fac-

tors [38]. The fact that the locations of the recurrent or

newly emerging PPGs were often not at the same site as

the old ones, also lent weight to this. Known topical factors

accounting for the susceptibility of skin in this area include

continual irritation from the leakage of bowel contents and

inflammation caused by a stoma appliance [14, 39–42].

Inappropriate type and application of stoma appliance

could also trigger PG by causing skin trauma through in-

creased pressure on the skin [8]. The presence of a promi-

nent parastomal hernia is another topical factor, because

trauma could be the result, either from variations in skin

tension or from increased friction against appliance and

clothing [8]. A study by our group showed that patients

with concurrent autoimmune disorders or a high body

mass index (BMI) had a higher risk for the development

of PPG [9]. Other reported risk factors for PPG include

being female or African and having other EIMs of IBD

[17, 38, 43].

CLINICAL PRESENTATIONS

There are four major types of PG, based on their clinical and

histopathological features: ulcerative, pustular, bullous and

vegetative [19]. PPGs are usually the ulcerative and/or veg-

etative ones, with ulcerative type the most frequent

[13, 44]. The onset pattern of PPG is variable, it can develop

at any time after stoma construction, ranging from weeks

to several years [6, 8, 43, 45, 46]. The lesions can occur en-

tirely or partly in the area of skin covered by the stoma

appliance. Most ulcers are less than 3 cm in size; however,

the ulcer can be multiple and an enormous ulcer of 30 cm

has been reported [8, 39, 47]. The clinical course of PPG is

not always associated with the severity of its underlying

systemic diseases [48]. The lesion of PPG has a distinct clin-

ical appearance, typically beginning as a deep-seated, pain-

ful nodule or as a superficial hemorrhagic pustule, either de

novo or from minimal trauma. It then progresses into ne-

crosis, with the lesion enlarged and broken down, under-

mining the surrounding skin and forming a burrowing,

pyogenic ulcer crater. Established ulcers can be single or

multiple lesions with irregular, erythematous margins, dis-

charging purulent or hemorrhagic exudates (Fig. 1).

Sometimes, bridges of normal-looking epithelium may tra-

verse the ulcer base [2]. These ulcers are characterized by

causing extreme pain (as opposed to itching). They can

become destructive and rapidly expand by 1–2 cm in a

single day [34]. The rapid progression is considered one of

the hallmarks of the disease. When ulcers heal, they leave

an unusual, web-like, cribriform, atrophic scar, which is very

vulnerable to further breakdown through minor irritation

or trauma.

HISTOPATHOLOGY

Since its first description in 1930 [1], the histopathology of

PG has been well defined. The histopathological findings

may vary, depending on the area biopsied as well as the

duration of the lesion [2, 49]. Skin biopsies taken from early

lesions or the peripheral erythemous zone of established

ulcers tend to reveal edema and massive neutrophil infil-

tration confined to the dermis. A prominent neutrophil in-

filtration is considered a histological feature for PG, which

can be seen in active, untreated, expanding lesions. There

may be mild-to- moderate perivascular lymphocyte infiltra-

tion associated with endothelial edema at the edge of the

ulcer, which are features of vasculitis. Occasionally, throm-

bosis of small and medium- sized vessels, necrosis and ex-

travasation of red blood cells are also seen. Biopsies taken
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later in the courses of ulceration often show neutrophil

infiltration with ulceration, infarction and abscess forma-

tion. However, none of these histological features is patho-

gnomonic and the primary objective of biopsy is to rule out

other causes of ulceration, rather than to diagnose PG his-

tologically [13, 18, 50–52].

DIAGNOSIS AND DIFFERENTIAL
DIAGNOSIS

There is no absolute diagnostic test for PG and the diagno-

sis is one that is based on a combined assessment of clinical

and histological features. Several studies have proposed the

diagnostic criteria for classic PG, including one from the

Mayo Clinic [32, 53]. According to that study, the major

diagnostic criteria were (i) rapid progression of a painful,

necrolytic cutaneous ulcer with an irregular, violaceous and

undermined border and (ii) other causes of cutaneous ul-

ceration having been excluded. The minor diagnostic crite-

ria included (i) history suggestive of pathergy or clinical

finding of cribriform scarring, (ii) systemic diseases associ-

ated with PG, (iii) histopathological findings (sterile dermal

neutrophilia, � mixed inflammation, � lymphocytic vascu-

litis) and (iv) rapid response to systemic steroid therapy.

None of the criteria, either major or minor, can be used

as a sole criterion; each can be seen in many disease

states: however, the diagnosis of PG is indicated when

both major criteria and at least two minor criteria are

fulfilled.

The diagnostic evaluation of a patient presumed to have

PPG has three objectives [17]: (i) to rule out other causes of

parastomal ulcer, such as stitch abscess, contact dermatitis

and wound infection, because micro-perforation from in-

testinal stoma may also lead to subcutaneous suppuration

with resultant parastomal ulceration; (ii) to determine

whether there is active underlying intestinal disease in

the stoma and (iii) to identify any associated systemic dis-

orders such as vasculitis, erythema nodosum, or similar le-

sions elsewhere which may provide a clue for the diagnosis

of PPG. Although PG has no specific histological features,

biopsy from the ulcer is still necessary and the need to rule

out an alternative disease should override any fear of the

occurrence of pathergy by performing a biopsy [18, 50].

Approximately 10% of patients with skin ulcers resulting

from other causes were misdiagnosed as PG and evidence

for alternative diagnoses was shown in the biopsies for

most of the patients [50].

The importance of a prompt diagnosis of PPG cannot be

overemphasized. Physicians should be aware of other dis-

orders that mimic PPG when patients present with a chronic

ulcerating skin lesion in the parastomal area. The differen-

tial diagnosis depends on the type and evolutionary stage

of PPG. Generally, differential diagnoses include infectious

diseases, malignancy, vasculitis and insect bites [18, 54]. A

thorough review of history of the ulcer is usually helpful to

rule out other courses and a careful gastrointestinal exam-

ination, such as colonoscopy or ileoscopy via stoma, will

help to identify whether patients have underlying diseases,

i.e. IBD. Swabs for smear and culture should be taken from

the exudates and, when possible, directly from the ulcer.

Biopsy may help exclude malignancy and vasculitis, as well

as infection from fungi, mycobacteria, or parasites. Since

ischemic changes also present as painful necrotic skin

ulcers, ischemia-related skin ulcers and PG can be misdiag-

nosed. A study from a tertiary referral center in Switzerland

Figure 1. Pyoderma gangrenosum at the parastomal area and ankle with the same appearance.
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showed that 16 (52%) of 31 hypertensive ischemic leg

ulcers were referred with a suspected diagnosis of PG

[55]. However, there is a paucity of data in the literature

pertaining to the differential diagnosis between PPG and

parastomal ischemia-related skin ulcers, probably due to

the fact that the abdominal wall is an uncommon location

for ischemic changes [56].

MANAGEMENT

The proper management of PPG depends on correct diag-

nosis. If the skin ulceration is caused by other disorders—

such as infection or malignancy—rather than PG, treatment

directed at PG may produce substantial complications and

vice versa [50]. Choices for the management of PPG rely

largely on the experience of treating PG. Although it is

still empiric in most cases, general consensus has been

reached: once a PPG is diagnosed, a multidisciplinary ap-

proach, with the involvement of gastroenterologists, der-

matologists, colorectal surgeons and stoma therapists is

advocated. The goals of the treatment are to decrease

local inflammation, to reduce the risk of infection and to

control the contributing underlying disease [18, 57].

Therefore the underlying disease and stoma should also

be meticulously examined and managed, except for the

ulcer itself.

Topical management

In mild cases, topical measures such as dressings, topical

agents or intralesional injections may be sufficient to con-

trol the disease process (Table 1). Daily wound care should

be performed through close liaison with a wound-care spe-

cialist. Moisture-retentive dressings appear to be superior

to desiccative gauzes, in that they provide better pain con-

trol, induce collagen production, facilitate autolytic de-

bridement and promote angiogenesis [58]. Furthermore,

these occlusive dressings are useful as a means to avoid

contaminating PPG with effluent. Cleansing of the wound

with sterile saline is helpful, while the application of anti-

bacterial agents—such as hydrogen peroxide or benzoyl

peroxide—may also be useful [51, 59, 60]. Topical steroids

and tacrolimus 0.3% preparations may be beneficial but

care must be taken to exclude the possibility of concomi-

tant infection [16, 61]. Patients whose diseases are in remis-

sion can try topical human platelet-derived growth factor if

the process of re-epithelialization is slow [62, 63].

Intralesional injection of triamcinolone hexacetonide or cy-

closporine has also been shown to be effective [64–66]. In

general, the periphery of the lesion is injected, but the ulcer

base may be injected too. Other topical therapies that may

be used in controlling the inflammation and promoting

wound healing include benzoyl peroxide, disodium cromo-

glycate, chlormethine, nicotine and 5-aminosalicylic acid

[59, 62, 67–72].

Although PPG is a non-infectious disease in origin, the

ulcer can harbor superimposed bacterial infection. If infec-

tion is suspected, swabs for bacterial and fungal smear and

culture should be taken and empiric antibiotic treatment

that covers coliforms should be given immediately [48].

Surgical intervention for PPG—such as debridement—

should be avoided, as pathergy can coincide in 25–50%

cases of PG. The risk of developing recurrent and more

refractory PG may be high [5].

Systemic management

In patients who do not respond to topical or local therapies,

who have a severe, rapid course, or who have active under-

lying disease (i.e. IBD), systemic management should be

considered. Although there is no single therapy that can

be efficacious in all cases, oral prednisone has been

shown in the literature to be the most consistently success-

ful agent for the treatment of PG [48]. Therapy with oral

prednisone (1 mg/kg per day) is usually effective in control-

ling PG (Table 1) [73, 74]. The treatment should be contin-

ued until the lesions show evidence of healing and

prolonged low-dose maintenance therapy is usually neces-

sary in recurrent cases. Intravenous corticosteroid therapy

(hydrocortisone 100 mg four times daily or methylprednis-

olone 1 g/day [pulse therapy]) for up to 5 days has also been

reported to be successful (Table 1) [52, 75, 76]. Patients ex-

posed to long-term use of prednisone are at risk of related

side-effects: protecting agents, such as calcium, vitamin D

and bisphosphonates can be used concomitantly [77]. Oral

minocycline 100 mg twice daily may be of some benefit,

usually as an adjunct to oral corticosteroid [2].

There are alternative ‘step-up’ therapies, the main pur-

poses of which are twofold: (i) to reduce dependence on

corticosteroids and (ii) to treat refractory disease. Dapsone

and minocycline are the most frequently prescribed agents

to provide a steroid-sparing effect [34, 54–56]. Oral dap-

sone 100–300 mg per day or minocycline 100 mg twice

daily appear to be efficacious (Table 1). The mechanisms

of action of these agents in the treatment of PG are not

fully understood but they are related to its anti-microbial

activity or anti-inflammatory effect. When corticosteroids

fail, the most widely used alternative is cyclosporin

[28, 74]. Several case reports and small case series demon-

strate that most patients show clinical improvement within

three weeks with a dose of 3–5 mg/kg per day and cyclos-

prin has been shown to be considerably more efficacious in

the treatment of PG than azathioprine and methotrexate

[26, 78, 79]. Other reported effective agents are tacrolimus,

6-mercaptopurine, cyclophosphamide, colchicine, clofazi-

mine and chlorambucil [80–85].

Infliximab, an antibody against tumor necrosis factor a,

has been shown to be efficacious in the management of

PG. A randomized double blind, placebo-controlled trial by

Brooklyn et al. compared 13 PG patients treated with
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infliximab with a group of 17 controls [3]. At 2 weeks, 46%

of the infliximab group had responded, compared with 6%

of the control group. Concerns about side-effects of inflixi-

mab, such as sepsis, have also been raised [48]. However, the

benefits of infliximab outweigh the risks of its use and the

agent has become the drug of choice in steroid-refractory

PG. Although there are reports of refractory cases [86–88],

adalimumab and etanercept are also thought to be effective

biologic agents for PG[89–92]. Uses of plasma exchange,

human immunoglobulin infusion and interferon-a therapy

are also reported in more refractory PG (Table 1) [93–95].

General management

Because of the persistent and recurrent nature of PG, a

long-term maintenance therapy may be required. As a gen-

eral measure, pain relief, correction of anemia, nutrition

and management of associated disease are important.

Stoma care, including use of an appropriate stoma appli-

ance and prevention of leaks, also deserves attention

(Table 1) [5]. Relocation of stoma should be

contra-indicated except for other indications, such as para-

stomal herniation or stoma dysfunction.

OUTCOMES

Despite advances in therapy, the long-term outcomes for PG

patients remain unpredictable. Delayed and/or inappropriate

treatment often necessitates hospitalization [96]. PG is a po-

tentially lethal disease and the risk of death for PG patients

was shown to be three three times higher than that for the

general population [97]. Reported risk factors for poor prog-

nosis include male gender, old age at onset and bullous type

of PG, specifically when associated with malignant hemato-

logical disorders [18, 19]. The overall prognosis of PG without

underlying disease, particularly in those patients who readily

respond to treatment, is better compared with the idiopathic

form [52, 98]. However, some studies showed that no differ-

ence was seen between patients with idiopathic and disease-

associated PG, in terms of the recurrence and clinical

outcomes [53, 99]. In contrast to PG, there are limited data

Table 1. Management of PPG.

Topical management

(1) Daily wound care.

(2) Moisture-retentive dressings.

(3) Topical agents, such as steroids or tacrolimus 0.3% preparations. Empiril antibiotic treatment can be applied if

infection is suspected.

(4) Intralesional injection of triamcinolone hexacetonide or cyclosporine.

(5) Avoid ulcer debridement.

Systemic management

Disease control

(1) Prednisone, 1 mg/kg per day.

(2) Hydrocortisone, 100 mg four times daily, intravenous injection.

(3) Methylprednisolone, 1 g/day (pulse therapy), intravenous injection.

Maintenance therapy

(1) Dapsone, 100–300 mg per day.

(2) Minocycline, 100 mg twice daily.

(3) Cyclosporin, 3–5 mg/kg per day.

(4) Others: tacrolimus, 6-mercaptopurine, cyclophosphamide and chlorambucil

Others

(1) Biologics: infliximab, adalimumab and etanercept.

(2) Plasma exchange.

(3) Human immunoglobulin infusion.

(4) Interferon-a therapy.

General management

(1) Stoma care.

(2) Pain relief.

(3) Correction of anemia and malnutrition.
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on the outcomes of PPG. The existing studies seem to indi-

cate a good prognosis in patients with PPG [9, 13, 43, 46]. A

study with 20 cases of PPG demonstrated that all PPG ulcers

healed completely after a median follow-up of 8 months

(range: 1–41) [13]. Of these patients, ulcer resolution was

achieved with medical therapy alone in 14 cases (70%).

Similar findings were also noticed by our recent study [9],

which showed that PPG either healed or improved in all of

the 15 patients after a median follow-up of 12.8 months

(interquartile range: 7.9–20.1). In our study, local wound

care, by intra-lesional injection of corticosteroids and sys-

temic corticosteroids or immunosuppressive agents, was ad-

ministered in the majority of the patients (n = 13), resulting in

an overall response rate of 73.3%. Biological agents were

applied in the remaining four patients who failed the ther-

apy and two of these patients had completely healed at the

last follow-up. Potential risk factors affecting the prognosis

of PPG are not well studied, but early diagnosis and early

treatment are important for promoting the healing of PPG

[10]. Further studies with a larger number of patients and

longer-term follow-up are warranted to establish a consis-

tent understanding of disease outcomes as a function of

both disease variants and treatments.

SUMMARY AND CONCLUSIONS

IBD is the most frequently diagnosed underlying systemic

disease for PPG. All kinds of stomas can be involved, with

end ileostomy being the most common one. Autoimmunity

plays an important role in the pathogenesis of PPG, although

the mechanism of this disease entity remains unclear. The

risk factors for the occurrence of PPG are not well defined,

but both local and systemic conditions can trigger its devel-

opment. The primary objective of histopathological exami-

nation is to rule out other disorders and the diagnosis of PPG

is mainly based on clinical findings. A multidisciplinary ap-

proach, involving gastroenterologists, dermatologists, colo-

rectal surgeons and stomal therapists, is advocated. Both

topical and systemic therapies are often required.
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