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Case presentation
A 5 2 - y e a r-old man was admitted to
hospital with a one-month history of
marked significant musculoskeletal
pain, weakness, dysaesthias, and gross
hematuria.
One month prior to admission, he dev-
eloped a sore throat and ear pain. Tr e a t-
ment for putative bacterial infection
was initiated with trimethoprim and
then azithromycin. He then went on an
overseas trip with continued symptoms
of ear pain and rhinitis. Antibiotic thera-
py was changed to amoxicillin clavu-
lanate and acetylcysteine, even as a se-
vere burning sensation of his feet and
hand numbness developed. He was un-
able to walk due to the pain. Ear and
nasal symptoms resolved, and he no-
ticed blood in his urine on two or three
occasions which had resolved by the
time of presentation.
The patient was married and worked as a
p i p e f i t t e r. He had a history of alopecia
areata and suffered a cerebral thrombus

as a child. He was a non-smoker, and he
enjoyed making and drinking home-
made wine. His only medications prior
to admission were the discontinued an-
tibiotics and a nasal decongestant, used
only intermittently over the years. He
had no known allergies, and family his-
tory was unremarkable. He denied risk
factors for infection with the human im-
munodeficiency or hepatitis viruses, or
intravenous drug use. 
On admission, the patient was afebrile.
Pulse was 90 and regular. Respirations
were 16/minute, and blood pressure
was 110/50 mm Hg. He appeared un-
well and had a faint facial flush. Exam-
ination of the head and neck was nor-
mal with no abnormalities of ear or
mouth and no evidence of cervical ad-
enopathy. The heart, lungs, and abdo-
men were normal. Periungual splinter
hemorrhages were present on several
fingers and toes. There was a vasculitic
appearing rash with palpable purpura
over the elbows, palms, and feet (Fig.
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Fig. 1. Photograph of the patient’s feet at admission with palpable purpura.



1). Gottron’s papules and heliotrope
rash were not present. Digital pressure
applied to his extremities caused severe
pain.
Neurologic evaluation showed evi-
dence of marked weakness aff e c t i n g
the proximal more than distal muscles,
with evidence of a polyneuropathy,
documented on electromyography.
Laboratory tests revealed a markedly
elevated serum creatinine kinase of
2,717 U/L (normal: 52-336 U/L) and
on urinalysis, myoglobinuria (4609 µg/
ml; normal < 0.025 µg/ml). Hemo-
globin was 13.3 g/dL with 4% eosino-
phils, white-cell count was 16,100 per
cubic millimeter, and the platelet count
was 174,000 per cubic millimeter. The
erythrocyte sedimentation rate (ESR)
was elevated to 67 mm/H and C-reac-
tive protein (C-RP) elevated to 240
mg/L. Values for urea nitrogen, creati-
nine, bilirubin, calcium, phosphorus,
total protein, albumin, electrolytes and
alkaline phosphatase were normal.
Other negative or normal tests included
an antinuclear antibody, complement
C3 and C4, extractable nuclear antigen,
glomerular basement membrane, rapid
plasma reagin, serology for hepatitis B
and C, blood cultures and. admission
electrocardiogram. Because renal func-
tion and urinalysis were normal, the
nephrology consultant recommended
against renal biopsy. 
Biopsy of a skin lesion from the arm
revealed changes of leukocytoclastic
vasculitis.

Dr. Matteson: At this point, the clini -
cal picture was that of a likely vascu -
l i t is of indeterminate cause. An idio -
pathic inflammatory myopathy was con -
s i d e red in the differential diagnosis be -
cause of muscle pain and weakness.
H o w e v e r, this patient had signs and
symptoms more suggestive of a vasculi -
tis of medium and small arteries, includ -
ing otalgia, "sinusitis", palpable purpu -
ra, splinter hemorrhages, and a poly -
n e u ro p a t h y. The muscle pain appears to
have been significant, suggestive of
m y o n e c rosis, while in classic dermato -
myositis, muscle pain can be, but usual -
ly is not, a dominant clinical feature of
disease. Infectious etiologies including
viral disease are unlikely with lack of

fever or clear infectious agent exposure .
M i c roscopic polyarteritis could also be
c o n s i d e red. The renal function was ap -
p a rently normal. The cause of the epi -
sode of macroscopic hematuria re m a i n -
ed unexplained but should have been
f u rther investigated. Macroscopic hem -
aturia is uncommon in vasculitis affect -
ing the kidneys, but could be due to vas -
culitis of the bladder wall or rarely pro -
state involvement from We g e n e r’s gran -
ulomatosis, or unrelated causes such as
p rostatitis or nephrolithiasis. The pa -
tient apparently did not have flank pain
suggestive of kidney stone disease or
renal vein thro m b o s i s .
In the following days, further diagnos-
tic tests were undertaken, including a
serial creatine kinase, which returned
to normal. Antineutrophil cytoplasmic
antibody (ANCA) was obtained, re-
vealing cytoplasmic staining. Antigen
specific assays revealed antibodies to
PR-3. A muscle biopsy revealed evi-
dence of massive infarction (Fig. 2). At
this point, the patient developed hem-
optysis and respiratory distress and
progression of the cutaneous lesions.
Chest radiograph revealed bilateral
pleural effusions and pulmonary ede-
ma. Sensorineural hearing loss also
developed.

Clinical diagnosis 
Wegener’s granulomatosis 

D r. Matteson: The diagnostic test
highly suggestive of the diagnosis was
the positive ANCA with antibody to PR-
3. The sensitivity of ANCA recognizing
the cytoplasm is about 90% in active
We g e n e r’s granulomatosis, and the spe -
cificity of these cytoplasm staining au -
toantibodies is about 90% (1). A l -
though these ANCA are not 100% spe -
cific for the diagnosis of We g e n e r’s
granulomatosis, in the context of the ty -
pical clinical features of subacute sin -
usitis, otalgia, hemoptysis, palpable pur -
pura, new onset sensorineural hearing
loss, and polyneuropathy, the diagnosis
of We g e n e r’s granulomatosis is most
likely (2,3). The initial impression of an
idiopathic inflammatory myopathy
(IMM) seemed supported by the symp -
toms of muscle pain and weakness,
whereby muscle pain occurs only in a
minority of such patients. 
On histopathologic evaluation, the
muscle biopsy from the left quadriceps
revealed resorbing massive infarction
rather than endomysial or perimysial,
perivascular inflammation more char -
acteristic of IMM; the diagnosis of a
vasculitis could not be resolved by the
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Fig. 2. Histopathology from a quadriceps biopsy revealing massive myonecrosis. There are aggregates
of macrophages dispersed throughout the endomysium and actively phagocytosing the necrotic muscle
fibers. Active arteritis or vasculitis is not seen, although there are some chronic inflammatory cells
within a small perimysial artery.  (Hematoxylin and eosin, medium power). 



muscle biopsy. A rthralgias, art h r i t i s ,
and myalgias are common manifesta -
tions of Wegener’s granulomatosis, oc -
curring in well over 50% of patients,
however muscle necrosis from vasculi -
tis is rarely reported (2-4). ANCA, es -
pecially c-ANCA, is rarely associated
with idiopathic inflammatory myopa -
thy, and so would add to the evidence
against IIM as the diagnosis in this
patient (5).
Treatment with intravenous “pulse”
Solu-Medrol (1 gram/day for 3 consec-
utive days) was administered along
with cyclophosphamide (1500 mg for
one dose, weight-based at 0.7gm/m2)
followed by oral prednisone (60 mg
per day). Two weeks after this initial
cyclophosphamide infusion he devel-
oped a persistent neutropenia, with a
total WBC of 2,000 per cubic millime-
ter with an absolute neutrophil count
of 0.3. He was afebrile; however due
to concerns over the duration of the
neutropenia, he was given granulocyte
colony stimulating factor (G-CSF).
This increased his WBC dramatically
to 15,600 per cubic millimeter. Five
days after the G-CSF administration,
he developed a cyanotic left foot. A n
ultrasound of the left leg was normal,
with borderline normal Doppler arteri-
al studies. Spiking fevers to 40ºC
prompted treatment with tobramycin
and ceftazidine because of concern
about possible sepsis which was not
sustained. Over the following week,
the foot became more mottled. He was
re-treated with intravenous Solu-Me-
drol, 1 gm/d for three further days.
Further imaging was completed to eva-
luate the ischemic leg. A magnetic res-
onance angiogram of the lower limbs
revealed the large vessels to be patent
from the distal aorta to the feet (Fig. 3).
Shortly thereafter developing lower ex-
tremity ischemia, the patient suffered
chest pain. A non-STelevation myocar-
dial infarction with new left bundle
branch block was diagnosed. He was
admitted to the coronary care unit, and
received anticoagulation. A subsequent
coronary angiogram did not show evi-
dence of a focal lesion, and an echocar-
diogram revealed normal cardiac func-
tion. The hemoglobin dropped to 8.2 g/
dL, requiring transfusion of packed red

blood cells. Painful ischemia of the left
foot evolved into dry gangrene (Fig. 4).
A chemical sympathectomy was unsuc-
cessful in providing additional pain
control. 

Discussion
Dr. Matteson. The disease course was
one of severe systemic vasculitis (Weg -

ener’s granulomatosis). As is frequent -
ly the case, diagnosis was delayed as
initial therapy for putative upper respi -
ratory tract infection was undertaken.
The respiratory failure was thought due
alveolar hemorrhage rather than heart
failure. The myocardial infarction was
likely due to coronary artery vasculitis.
Computerized tomography and possi -
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Fig. 3. Magnetic resonance angiogram demonstrating patent vessels in the distal lower limbs The
MRI/MRAof the proximal vessels was normal (not shown).

Fig. 4. Gangrene of the left foot due to vasculitic ischemia.



bly bronchoscopy would have been
helpful in the assessment of the respira -
tory failure. As in this case, respiratory
involvement from alveolar hemorrhage
usually responds well to high-dose cor -
ticosteroids and supportive measures.
The myonecrosis and extremity gan -
grene reflected severe small and distal
medium vessel disease, the latter in
spite of the normal angiogram. The
gangrene occurred after the GM-CSF
administration, which was given for
neutropenia. The indication for admin -
istration of this agent in a neutropenic
patient without active infection is a
matter of clinical judgment but has
generally not been demonstrated to be
of benefit in the uninfected patient (6).
The causal relationship of the extremity
ischemia to the GM-CSF is uncertain,
but local necrotizing vasculitis has
been described at injection site of GM-
CSF, which was not the case in this
patient (7). 
Although conductive hearing loss is per -
haps more common in Wegener’s gran -
ulomatosis, the sensorineural hearing
loss in this patient may well have been
a manifestation of the underlying dis -
ease. A computerized tomography stu -
dy of the head and sinuses would have
served to clarify the extent of cranial
and orofacial maxillary involvement.

Subsequent disease course
Because of persistent extremity weak-
ness, a follow-up EMG was performed
which showed evidence of a severe
motor and sensory axonal polyneuro-
pathy, with deterioration since the prior
study. 
Two months after initial admission, a
left below knee amputation was per-
formed. Intravenous (IV) “pulse” cy-
clophosphamide was continued every
three weeks with careful attention to
blood counts at a reduced dose of 800-
900 mg/dose. He was discharged from
the active treatment hospital to a reha-
bilitation facility. Renal function was
normal, respiratory status satisfactory,
and the skin lesions had resolved. The
ESR and C-RPwere normal. Discharge
medications included: pulse cyclophos-
phamide, prednisone, etidronate, gaba-
pentin, morphine, insulin, ceftazidime,
ramipril, aspirin, 325 mg per day, iron,

trimethoprim sulfamethoxazole, and
omeprazole. 
Cyclophosphamide therapy was discon-
tinued after 6 months, and methotrex-
ate, 20 mg per week, initiated. One
month thereafter, he had a recurrence of
skin lesions, and developed severe
abdominal pain determined to be due to
cholelithiasis requiring hospitalization.
This pain resolved spontaneously after
a few days. At this point, the ESR was
elevated to 25 mm/Hr. The prednisone
dose was increased from 20 mg/day to
30 mg/day. Methotrexate was discon-
tinued and daily oral cyclophosphamide
initiated at 100 mg po/day. The vas-
culitic skin rash worsened, and pulse
cyclophosphamide every 3 weeks was
restarted, with increase in prednisone to
40 mg/day.
He has had side-effects with on-going
steroid use, including steroid-induced
diabetes mellitus, insufficiency right
fibular fracture, Cushingoid features,
and osteoporosis. The prednisone dose
was slowly reduced to 15mg/day, when
recurrence of hemoptysis occurred,
requiring increase in the oral pred-
nisone dose.
A transurethral prostatectomy (TURP)
has since been performed for obstruc-
tive urinary symptoms. His post-opera-
tive course was complicated by a right
leg deep venous thrombosis (DVT),
requiring anti-coagulation, and re-hos-
pitalization for hematuria without evi-
dence of hemorrhagic cystitis, as well
as marked anemia. Renal function re-
mained normal, and the hematuria re-
solved. Follow-up urine cytology exam-
inations and cystoscopy have been neg-
ative/normal. He remains on IV pulse
cyclophosphamide and oral predni-
sone, aware of the risks of ongoing cy-
clophosphamide use including serious
infections, malignancies, and hemor-
rhagic cystitis.

D r. Matteson: A g g ressive tre a t m e n t
including i.v. cyclophosphamide is
warranted in patients with severe vas -
culitis and parenchymal involvement as
this patient had (8-10). The Five Fac -
tor Score (FFS), used in prognostic as -
sessment of vasculitides such as Weg -
ener’s granulomatosis, could be rated
0, as although the patient had a coro -

nary infarction and might be regarded
therefore as having a cardiomyopathy,
there was no evidence of heart failure
on the examinations performed. 
The FFS is based on 5 clinical items,
with the presence of each given one
point; 2 or more factors are given a
score of 2: renal insufficiency (serum
creatinine >1.58 mg/dl; proteinuria >
1 m/day; central nervous system in -
volvement; cardiomyopathy; severe
g a s t rointestinal involvement. An FFS
of 1 portends increased risk of prema -
ture mortality (RR 1.35); a FFS of 2
carries a RR of 2.40 (11). 
Although in this patient due to side ef -
fects of anticoagulation following the
TURP, hematuria in the setting of cy -
clophosphamide therapy is worrisome
for hemorrhagic cystitis as well as sub -
sequent development of bladder cancer,
a complication of cyclophosphamide
treatment in 5% of patients at 10 years
and 16% at 15 years (12). DVT is em -
erging as a disease related complica -
tion of Wegener’s granulomatosus as
well. 
This patient had severe vasculitic in -
volvement, warranting aggressive tre a t -
ment. He suffered severe and disabling
complications of pulmonary disease
and limb infarction necessitating am -
putation of the leg, which do not ap -
pear on the Five Factor Score but which
nevertheless are associated with pro -
found morbidity. He also developed a
deep venous thrombosis post-opera -
tively, which may be a perioperative
complication, although recently it has
been reported that patients with Wege -
n e r’s granulomatosis may be at in -
creased risk for this complication due
to the underlying disease itself (13). 
It remains unresolved whether i.v. or
oral cyclophosphamide is superior for
disease management or maintenance of
remission. Randomized studies of in -
travenous pulse cyclophosphamide
therapy versus daily oral cyclophos -
phamide for active Wegener’s suggest
that the two approaches have similar
efficacy with respect to patient sur -
vival, remission rate, time to remission,
relapse rate, and outcome of re n a l
function. I.v. administration appears to
be associated with lower rates of leu -
kopenia, severe infections, and gonadal
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toxicity (9). 
With protracted treatment, and after
the disease has been brought under
control, the withdrawal of cyclophos -
phamide and the substitution of other
agents with generally less toxicity such
as azathioprine does not increase the
rate of relapse (9,14). In this patient,
with poor long-term disease contro l
and multiple steroid treatment related
complications, consideration could be
given to other treatment modalities.
These include initial plasmaphere s i s
and at this point, perhaps use of the
anti-B cell therapeutic rituximab, which
may be emerging as an effective thera -
py for severe Wegener’s granulomato -
sis (15). Anti-TNF therapies are under
evaluation for management of severe,
active Wegener’s granulomatosis, but
are of uncertain benefit, as is mycophe -
nolate mofetil, although the latter may
be helpful as a cyclophosphamide and
steroid sparing therapy once the dis -
ease is brought under control (16, 17).

Clinical diagnosis
Wegener’s granulomatosis.
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