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Summary

Pyoderma gangrenosum (PG) is caused by immune system dysfunction, and particularly
improper functioning of neutrophils. At least half of all PG patients also suffer from auto-
immunological diseases, one of which is Wegener granulomatosis (WG). The purpose of this
article was to compare cases of patients with WG and PG in terms of their clinical course,
histopathology, and applied treatment. In both, histopathological features are not fully di-
stinct. Data from microbiological and immunological evaluation and clinical presentation are
required to establish the diagnosis. We also present the case of a patient with WG and deep
facial skin lesions not responding to standard treatment.

Systematic review of the literature in PubMed using the search terms “Wegener granulomatosis
AND Pyoderma gangrenosum” and case report.

The finding of 22 reports in the literature (PubMed) suggests that it is a rare phenomenon. This
study revealed a similar rate of comorbidity of WG and PG in both genders and an increased
incidence of both diseases after the age of 50. Among skin lesions there was a dominance of
ulceration, most often deep and painful, covering a large area with the presence of advanced
necrosis and destruction of the surrounding tissue. The most common location proved to be the
cervical-cephalic area. The most popular treatment included steroids with cyclophosphamide.

The rarity of the coexistence of these two diseases results in a lack of effective therapy. In
such cases sulfone derivatives are still effective and provide an alternative to standard immu-
nosuppression methods. Hyperbaric therapy and plasmapheresis can also play an important
complementary role.

skin ulcer - pyoderma gangrenosum - Wegener granulomatosis - dapsone - hyperbaric oxygenation.

* Work funded by the statutory budget of the Pomeranian Medical University.
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INTRODUCTION

Wegener’s granulomatosis (WG) is a systemic disease
of unknown etiology which is characterized by the pre-
sence of granulomas and necrotizing vasculitis of small
and medium-sized blood vessels with a predilection for
the respiratory system, kidneys and skin. Skin lesions
can occur in up to 50% of cases of this disease [25]. Cuta-
neous manifestations described in WG include palpa-
ble purpura, pyoderma-like ulcerations, subcutaneous
nodules, pustules, gingival hyperplasia, small ulcers or
panniculitis [5,9]. There are no pathognomonic lesions
for WG in the histopathological presentation, which
in the case of purely cutaneous manifestations of the
disease can be difficult to diagnose and must be diffe-
rentiated from various disease entities with different
etiologies. One, described as slow-healing skin lesions in
the course of WG, is pyoderma-like ulcerations. On the
other hand, at least half of all pyoderma gangrenosum
patients also suffer from systemic illnesses, and one of
them is Wegener granulomatosis. Pyoderma gangreno-
sum is a condition that leads to skin necrosis and deve-
lopment of deep ulcers that usually occur on the legs
(the ‘typical’ ulcerative form). An ‘atypical’ form of PG is
more superficial and occurs in the hands and other parts
of the body; both forms lead to chronic wounds. Though
the etiology of PG is not well understood, the disease is
thought to be due to immune system dysfunction, and
particularly improper functioning of neutrophils [8].
The purpose of this article was to compare cases of WG
described in the literature with features of pyoderma
gangrenosum in terms of its clinical course, histopatho-
logy, and applied treatment. In addition, we present the
case of a young patient with WG with facial skin lesions
not responding to standard treatment. The process
leading to the final diagnosis of PG and the application
of effective therapy is then discussed.

CASE REPORT

Patient’s medical history

A 20-year-old patient was admitted to the Rheuma-
tology Department because of swelling and gingival
overgrowth. The first symptoms occurred when the
patient was 19 years of age and increased significan-
tly during pregnancy. After giving birth, hemorrha-

gic-purulent nasal discharge, conjunctival hyperemia,
and uveitis of the right eye were apparent. The typical
clinical picture and necro-inflammatory lesions of the
nasal mucosa found at a histopathological examination,
despite the absence of antineutrophil cytoplasmic anti-
bodies (ANCA) and no changes seen in chest X-ray, led
to a diagnosis of Wegener’s granulomatosis. Initially, the
patient was effectively treated with methylpredniso-
lone pulse therapy (3x500 mg), as well as maintenance
therapy with Prednisone (dose of 40 mg), and cyclopho-
sphamide (6 pulses of 1 g). For half a year the patient did
not appear for routine visits.

One year later at the time of admission to the Depart-
ment of Nephrology the patient was found to have: a
nodular lesion within the right cheek below the zygo-
matic bone with a massively revised buccal mucosa, the
presence of a fistula between the right cheek and the
oral cavity and external auditory meatus, an ulceration
of a diameter of around 0.5 cm with purulent leakage
below the right ear, early stage lockjaw and finally
strawberry gingival hyperplasia (Fig. 1). The patient still
did not present any other clinical signs or symptoms.

Laboratory parameters: hemoglobin - 6.14 mmol/1 (nor-
mal range: 7.7-10); hematocrit 0.32 (0.37-0.47); leuko-
cytes 12.32 x 10°/1 (4-10); eosinophil count 0.85 x 10°/1
(0- 0.85), monocyte count 0.65 x 10°/1 (0.1- 0.9); creati-
nine level 0.82 mg/dl (0.5- 1.0). Electrolyte levels, liver
enzymes levels and urine examination were all normal.

Antibody analysis: ANCA were negative (indirect immu-
nofluorescence)

Ultrasound examination of the kidneys: normal.
Computed tomography (CT):

- Paranasal sinuses CT showed a thickening of the
mucous membrane of the alveolar recesses of both the
maxillary sinuses and the presence of a pathological
mass in individual posterior ethmoid cells on the right
side without evidence of bone destruction.

- Chest CT showed a subpleural nodule measuring 3.5 x
3 mm in segment IX of the right lung, and a subpleural
nodule measuring 2.5 mm in segment VI of the left lung.
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Fig. 2. Cross sections of small vessels with polymorphonuclear leukocytes
within their walls can be seen in inflammatory infiltrate

HiSTOPATHOLOGICAL ANALYSIS:

Biopsy of oral cavity mucosa.

Histopathologic diagnosis: necrotic debris with poly-
morphonuclear leukocytes and a fragment of skin
with ulceration and abundant inflammatory infiltrate
consisting of plasma cells, lymphocytes and several
polymorphonuclear leukocytes. Small epithelioid gran-
ulomas with giant cells are also seen. Cross sections of
small vessels with polymorphonuclear leukocytes within
their walls can be seen in inflammatory infiltrate. The
histological picture is not unequivocal but it does not
exclude Wegener’s granulomatosis. Immunohistochemi-
cal reactions: V-9, CD31, CD34, CD20, CD3, CD56, Ki-67,
CD68, CD138 (Fig. 2 and 3).

Fig. 3. Inflammatory infiltrate with giant cells

The abscess of the right parotid gland was evacuated
with antibiotic prophylaxis at the Department of Maxil-
lofacial Surgery. The patient was treated with repeated
doses of immunoglobulin (at the dose of 1g/kg Kiovig
iv), Solu-Medrol pulses (at a dose of 500 mg in 500 ml
of 0.9% NacCl) and Endoxan (500 mg). This resulted in
regression and stabilization of mucosal necrotic lesions
and reduced the infiltration around the right parotid
gland. An ANCA control test gave a negative result.

After 6 months subcutaneous infiltration was observed
in the left cheek (Fig. 4), which after the reapplication
of immunoglobulin (Kiovig dose of 0.5 g/kg iv), meth-
ylprednisolone pulses (at a dose of 500 mg in 500 ml of
0.9% NaCl) and 5 plasmapheresis procedures was com-
pletely resolved. The treatment included Prednisone at
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a maintenance dose (10 mg), which led to one-year sta-
bilization of the disease.

After a period of remission, there was significant pro-
gression. A weeping ulceration appeared around the
right gland with a diameter of about 10 cm covering
the auricle (Fig. 5), with massive granulomatous infil-
tration of the mucosa of the mouth and the left cheek.
ANCA antibodies were still found to be negative. It was
then decided to treat with a plasmapheresis procedure,
supplemented with administration of immunoglobu-
lin (Kiovig at a dose of 0.5 g/kg iv), which gave a very
good response. The total reduction in infiltration of the
left side and a significant regression of the right side
resulted in permanent catheterization and the perfor-
mance of repetitive plasmapheresis treatment (total of
10 treatments).

After about 2 months, there was a deteriorating response
to plasmapheresis, with severity of skin lesions and sev-
eral episodes of bacterial superinfection, which required
multiple surgical decompression and antibiotic therapy
according to the antibiogram made. Due to the severe
course of the disease the patient was consulted repeat-
edly at a Dermatology and Rheumatology Clinic; finally
pyoderma gangrenosum was diagnosed. Once again infil-
tration of the left cheek was revealed, accompanied by
lesions in the right subscapular area. The lesions unfor-
tunately did not respond to treatment with plasmapher-
esis procedures. Mucosa and ulceration sections around
the right gland were taken, which were compared to sec-
tions taken during testing for Wegener’s granulomato-
sis, Tuberculosis of the skin was excluded (typical and
atypical mycobacteria) and finally a cutaneous form of
pyoderma gangrenosum through Wegener’s granuloma-
tosis was diagnosed. Finally, the patient began treatment
with dapsone at an initial 100 mg, gradually increasing
to control the level of methemoglobin to a maximum
dose of 300 mg per day and 40 mg of Prednisone. The
treatment resulted in almost immediate regression of
the lesions. This meant that the patient could be then
referred to a Burn Treatment Center in order to treat
the skin defects. After plastic surgeon consultation it
was decided that in the present condition of the patient,
surgery was not feasible. Due to the impossibility of skin
transplantation it was decided to implement treatment
in a hyperbaric chamber, which resulted in complete
healing of the wounds (Fig. 6 and 7). The patient was
further referred to maxillofacial surgeons for the per-
formance of scar revision.

Discussion

Table 1 gives an overview of the cases described in the
literature as variations of pyoderma gangrenosum in the
course of WG. Criteria for WG by the American College
of Rheumatology (ACR), which include the presence of
inflammatory lesions in the nose or mouth, radiological
changes in a lung image, a pathological image of urinary
sediment and a histopathological picture, were the basis

Fig. 5. Relapse 2- weeping ulceration around the right gland

of our comparison. The presence of 2 of 4 ACR criteria
according to Leavitt has a sensitivity of approximately
88% and a specificity of approximately 92% in recogniz-
ing WG [16]. In 1992 Chapel Hill Consensus Conference
unified criteria for the diagnosis of the disease to the
presence of granulomatous inflammation of the respira-
tory tract and inflammation of small and medium-sized
blood vessels [11]. One of the criteria adopted in this
case was a comparison of the presence of cytoplasmic
ANCA (cANCA) antibodies, which is a specific marker of
WG [23].

The number of reports in the literature on the coexis-
tence of these two disease entities (22 results in PubMed
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Fig. 6. Effects of treatment- right parotid area

Fig. 7. Effects of treatment- left cheek

using the search terms “Wegener granulomatosis AND
Pyoderma gangrenosum”) suggests that it is a rare phe-
nomenon. This study revealed a similar incidence of WG
and PG comorbidity in both sexes and an increased inci-
dence of both diseases after the age of 50, in contrast to
our patient, in whom the disease began at 19 years of
age. When the clinical picture of these two entities
becomes coupled, there is a plurality problem which is
both diagnostic and therapeutic. The information pre-
sented in Table 1, and the example of our patient, led us
to conclude that the course of WG can be very different.
This can concern mainly manifestations where the most
typical symptoms such as respiratory or kidney involve-
ment may not be present. Among the presented cases
with skin symptoms, as in our case, there was a domi-
nance of ulceration, most often deep and painful, cover-
ing a large area with the presence of advanced necrosis
and destruction of the surrounding tissue. The most
common location proved to be the cervical-cephalic area
(4 cases). Skin lesions in the course of WG are not char-
acteristic symptoms, but may be present in as many as
15% to 50% of cases of the disease and suggest cutaneous
Wegener’s granulomatosis as in the case described [15].
What is more, they can be initial symptoms in up to 10%
of WG cases and indicate an active, systemic disease pro-
cess [5,13,15,30]. The lesions may be of a very different
nature from the most common palpable purpura
through ulceration pyoderma-like, subcutaneous nod-
ules, pustules, gingival hyperplasia, ulceration and pan-
niculitis [5,9]. The etiology and pathogenesis of PG are
not fully understood. This disease is often associated
with other diseases such as inflammatory bowel dis-
eases, rheumatic diseases and hematological malignan-
cies. Concomitant systemic disease represents up to 50%
of cases [2]. The variety of causes of PG and multiple
forms of skin WG explain the difficulty in establishing a
diagnosis in both our patient and other cases cited. In
addition, the literature distinguishes a malignant vari-
ant form of pyoderma, which according to some authors
is a cutaneous form of Wegener’s granulomatosis, and
differentiation is under consideration [9,14]. Malignant
pyoderma is rare and is a chronic, ulcerative, destructive
skin disease more often affecting men and young people.
Lesions are most often located on the head and neck
[21]. Both in the course of WG and in PG, sections from
the lesions do not exhibit pathognomonic features for
these disease entities. The presence of necrosis, hemor-
rhagic infiltration and massive neutrophilic infiltrates,
often resembling an abscess or cellulitis, although not
specific to PG, allows for the exclusion of other causes of
skin ulcers [2,28]. As shown in our case, and in the
review of the literature, there is a dominance of necrosis
and infiltration of multinucleated cells as a main mani-
festation, which suggest that these ulcers are PG and can
develop just on the basis of WG, but as seen in the
attached expert opinion, identifying a definitive diagno-
sis can be difficult. The diagnosis of PG in the present
case required long-term observation of clinical presen-
tation, comparison of obtained histopathological pic-
tures, and microbiological and immunological

214



Kedzierska K. et al. - Wegener’s granulomatosis and pyoderma...

evaluations. The lack of fibrinoid necrosis and the pres-
ence of neutrophil infiltration in the walls of vessels
located near ulcerations led finally to the diagnosis of
PG. We believe that long-term immunosuppressive
treatment led to the remission of Wegener’s granuloma-
tosis. This, in turn, modified the clinical and histopatho-
logical presentation, revealing features of pyoderma
gangrenosum. PG started to be a vicious circle. This
hypothesis can be confirmed by the fact that immuno-
suppressive treatment taken by the patient during exac-
erbations of the disease did not bring the expected
effect. Eventually, the treatment with a sulfone deriva-
tive (dapsone) and hyperbaric therapy was the most
effective. Currently, the existing treatment regimen of
Wegener’s granulomatosis is based primarily on the use
of steroids and cyclophosphamide [1]. The most fre-
quently described PG treatment regime includes admin-
istering steroids together with cyclosporin A. In cases of
non-response it is recommended to associate steroids
with mycophenolate mofetil, cyclosporine with myco-
phenolate mofetil and with treatment with tacrolimus,
or infliximab or a plasmapheresis procedure [22]. How-
ever, as shown in Table 1, the summary demonstrates
that there is no single treatment regimen when a poorly
healing skin ulcer with PG develops on the base of WG.
In practically every case, PG treatment was based on the
use of steroids with another immunosuppressive drug.
The choice of a second drug was problematic and was
often found after a lack of treatment effectiveness. The
most frequently chosen effective regimen included ste-
roids with cyclophosphamide, which may imply the
dominance of WG in the clinical picture of the disease.
The case described here is unique, because the effective
solution turned out to be a different strategy. The initial
stages of a typical treatment involving steroids, immu-
noglobulins and cyclophosphamide meant a short tem-
porary remission of skin symptoms. We therefore
decided to use plasmapheresis treatment, which is con-
sidered a controversial treatment for patients with WG.
Subsequent studies have shown that they cause a sig-
nificant improvement, especially in patients with severe
renal impairment (creatinine> 5.7 mg/dl at the start of
treatment) [10]. A study conducted by Szprit et al.
showed that plasmapheresis gives beneficial effects
especially in the induction treatment even in patients
with a creatinine level of> 2.85 mg/dl. [26]. Moreover,
there is evidence that therapeutic plasma exchange
should be performed on any patient with pulmonary
hemorrhage [7]. Plasmapheresis treatments are there-
fore used increasingly in patients with vasculitis and the
presence of ANCA. Our case shows that they can mean a
positive outcome even in patients with severe skin
lesions, without significant changes in the kidneys or
lungs. The first plasmapheresis treatments caused a
regression of skin lesions, but in spite of continued
treatment a relapse meant the return of skin lesions and
severe reoccurrence of the disease, which may empha-
size the function of plasmapheresis at the initiation of
treatment. Due to the deteriorating condition of the
patient it was decided to change the treatment. Dapsone

attached to steroids, a medicament from the sulfones
group, is one of the fundamental medicaments along
with steroids and sulfonamides for patients with a rapid
and severe course of PG who do not respond to local
treatment. It can be used as monotherapy or as in the
present case in combination with steroids [2]. After four
weeks of this treatment a regression of skin lesions was
noted. More noteworthy was the extremely good
response to treatment in the hyperbaric chamber, which
meant complete healing of the wounds. 1t is well known
that hyperbaric oxygen therapy (HBOT) is supportive
care for the healing of difficult wounds, such as gas gan-
grene or other severe infections of the skin, as well as
tissue damage after radiotherapy, necrotizing fasciitis,
burns, ulcers or bedsores [27]. Animal studies and clini-
cal trials have confirmed the benefits of HBOT in an
environment with a reduced oxygen concentration in
areas with a reduced amount of vessels and cells, when a
wound does not respond to standard therapy. An addi-
tional advantage of hyperbaric oxygen is to enhance the
action of many drugs, including antibiotics and sulfon-
amides, as well as causing metabolic disorder of bacte-
rial cells (g+ and g-) and finally the stimulation of
phagocytosis [18, 27]. In standard atmospheric pressure,
the amount of oxygen that is diffused into the damaged
tissue is low and often insufficient for metabolic needs
and the healing process. Hyperbaric pressure, with
increased oxygen tension, allows for greater diffusion
even with the obstructing tissue swelling or reduced
blood flow from damaged vessels, and leads to the thera-
peutic effect [18]. The presence of cANCA antibodies is a
highly sensitive and specific marker in the diagnosis of
Wegener’s granulomatosis [23]. The specificity of anti-
bodies against proteinase-3 is estimated to be about
98-99%, whereas the sensitivity depends on the extent
and activity of the disease and can range from 60-67% in
the case of active and limited lesions up to 93-96% in the
case of active and generalized forms [19]. Research con-
ducted by Daoud suggests that patients with a cutaneous
manifestation of WG have antibodies in 81% of cases [4].
This is reflected in our comparison, where each case,
excluding those described by the authors, revealed the
presence of cANCA antibodies. It must not be forgotten
that there are cases in the literature of pyoderma gan-
grenosum with cANCA antibodies, despite the absence of
other symptoms of WG [6].

CoNcLusioN

Hard to heal skin ulcerations can pose many problems
for diagnosis and treatment. One should be aware that
one of the reasons may be a disease of autoimmune eti-
ology such as WG. Sometimes it is very hard to differen-
tiate PG-like ulceration from PG. PG may be idiopathic or
complicate the course of other diseases, including WG.
The destruction of the surrounding tissues, the large
area of skin affected, the vast depth of infiltration, lack
of fibrinoid necrosis with the presence of vascular wall
changes in vessels close to the ulceration in histopatho-
logical examination and the unresponsiveness to treat-
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Table 1. Comparison of the cases described in the literature with the presence of lesions characteristic for PG in the course WG

Gender/age years

Skin lesions

cANCA

Nasal or oral inflammation

Abnormal chest radiograph

Male /59

Several skin ulcers on the back and
on both legs of 0,5-10 cm size with
hemorrhagic borders

+ (hemorrhagic- purulent discharge from

the nose)

Female/68

10x11cm superficial ulcer with red,
undetermined borders and a dirty-
yellow ulcer bed on the lower left shin

Female/27

6,5x4 deep peri- auricular ulcer with
with a raised purplish undermined
border, the base of which was covered
with a purulent haemorrhagic exudates,
1em infra-auricular nodule was noted on
the contralateral side

+
(nasal congestion, rhinorrhoea,
serosanguinous nasal crusting, sinus
radiology(-))

Female/69

Ulcer with blue undermined edges along
the whole lenght of thoracotomy wound

first-
recurrence+

Female/78

5,5x3 cm granulating ulcer with
exposed underlying facial muscle on the
ipsilateral side, peri- wound erythema,
bilateral retroauricular ulcers measuring
2,2x0,8 on the left and 5,5x 3,0 on the
right

Male /56

Deep cutaneous ulceration without livid
rim or pus discharge, at the preauricular
cheek,overlying the angle of the
mandible, with smaller, similar lesions
at the umbilicus, left wrist and peri-anal
area

7 history of recurrent sinusitis

Male /41

Multiple, painful, deep necrotic ulcers
1-3cm covering the trunk and neck

+?
(sinusitis)

Male /54

Skin lesions resembling PG?

+ haemoptysis

Female/54

Painful violet- edged ulcers 1-5 cm on
the legs

+dry cough, bloody sputum

Male /47

15x8 cm ulcer with irregular, raised,
congestive, violet coloured erythematous
edges along with abundant granulation
tissue in the right arm

Diagnosed WG

Diagnosed WG

Diagnosed WG
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Urinary sediment Granulomatous inflammation on biopsy Effective treatment Ref.
Methylprednisone
Necrosis, acute and chronic infiltration with (1 ma/kg,day)
* lymphocytes, plasma cells, macrophages and (yclophosphamide [25]
(microscopic hematuria) eosinophil granulocytes, fibrinoid deposition (2mg/kg/day)
Antibiotics
Mildly hyperplastic epidermis, infiltrate
of neutrophilic granulocytes, eosinophilic (ydlophosphamide

granulcytes and histiocytes involved the
entire dermis and existed to subcutaneous
fat, leukocytoclastic vasculitis in and around
the vessel walls, perivascular fibrin deposits,
erythrocyte extravasates, granulomas consisting
of histiocytes arranged around a centrally located
area of necrosis

+
(microhematuria)

(10 mg/kg i.v. every 4 weeks)
Prednisolone
(1 mg/kg/day)
Cotrimoxazole

(160 mg/800 mg, 2x weekly)

(1]

Previously- ruptured epidermoid cyst, showed
pseudoepitheliomatous hyperplasia with abscess
formation in the deep dermis and subcutis,
necrosis at the centre of the abscess, surrounded
by palisading histiocytes and scattered

Prednisone- 30 mg daily

i multinucleated giant cells. Methotrexate p.os- 15 mg weekly [24]
At the time of attempted skin grafting- large foci
of serpiginous necrosis surrounded by palisades
of histiocytes and scattered multinucleated giant
cells
) Focal absecess with an infiltrate of neutrophil Steroids (topical and oral) 9]
' polymorphs (yclosporin
Solu-Medrol
? Suppurative inflamation and granulation tissue Cyclosporine [9]
Antibiotics
Fibrinoid degeneration of the walls associated
with neutrophil- predominant, mixed perivascular Methylprednisone
i infiltrates disrupting blood vessel architecture, (1 mg/kg,day) (4]
palisaded granulomatous infiltrate surrounding (yclophosphamide
this areas,scaterred multinucleated giant cells, (750 mg/m?)
neutrophils and nuclear debris
Inflamatory suppurative dermal infiltrate Mycophenolate mofetil (2 g/day orally)
? harbouring neutrophils, lumphocytes and Corticosteroids [171
histiocytes (1 mg/kg/day)
Epithelial cell necrosis and acute inflammatory
- changes with no evidence of vasculitis or Methylprednisolone Cyclophosphamide in i.v. pulses [20]
granulomas
i Dense inflammatory infiltrate in the dermis with Cyclophosphamide bolus of 15 mg/kg every 2 weeks(3 pulses) (2]
neutrophils and fibrin deposits in the vessels followed by 15 mg/kg every 3 weeks (6 pulses)
Inflamatory infiltration, consisting of
neutrophil accumulation, abscess formation,
. dlsm.t egration of the ma.at.r ixand flreas O.f . Betamethasone Valerate with Gentamicin
Diagnosed WG necrosis, prence of necrotizing perivasculitis (3]

and leukocytoclastic vasculitis of the peripheral
tissue, lymphocytes and macrophages around the
microvascularization

(saline solution and topical application)
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ment should guide one towards an alternative diagnosis
of PG. Due to the rarity of the coexistence of the two
entities and the lack of an established, effective treat-
ment regimen, often therapy is selected empirically.
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