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Abstract

Here, we present the case of a 74-year-old Japanese
man with segmental intestinal necrosis, which devel-
oped after treatment with pulsed methylprednisolone
for mononeuritis multiplex. The patient was weakly
positive for myeloperoxidase (MPO)-anti-neutrophil
cytoplasmic antibody (ANCA). Computed tomography
and surgical findings were compatible with nonoc-
clusive mesenteric ischemia (NOMI). He underwent
small intestinal resection by emergency surgery and an
intestinal fistula was made. Pathologically, necrotizing
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vasculitis with fibrinoid necrosis was present in medium
to small-sized arteries, which was equivalent to Arkin’s
classification II-IV. Most of the arteries had fibrous in-
timal thickening, which was considered to obstruct the
arteries and thus cause segmental intestinal necrosis. A
diagnosis of polyarteritis nodosa (PAN) was made, and
intravenous cyclophosphamide pulse therapy was add-
ed to the therapeutic regimen. This patient was suc-
cessfully treated with these multidisciplinary therapies
and his stoma was finally closed. This is a very rare and
indicative case of PAN weakly positive for MPO-ANCA
and clinically mimicking NOMI, which occurred even af-
ter treatment with pulsed methylprednisolone.

© 2013 Baishideng. All rights reserved.
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Core tip: We present a patient with polyarteritis no-
dosa (PAN) weakly positive for myeloperoxidase-anti-
neutrophil cytoplasmic antibody and clinically mimicking
nonocclusive mesenteric ischemia (NOMI), which oc-
curred after treatment with pulsed methylprednisolone
for mononeuritis multiplex. The present case is not only
rare but also informative, because vasculitis in medium
to small-sized arteries was shown to take a few months
to develop tangible signs of visceral ischemia, which can
occur even after treatment with pulsed methylpredniso-
lone, and the imaging and surgical findings of intestinal
necrosis caused by PAN may resemble those of NOMI.
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INTRODUCTION

Polyarteritis nodosa (PAN) is nectrotizing arteritis of me-
dium to small-sized arteries without glomerulonephritis
or vasculitis in arterioles, capillaries, or venules'!, PAN
can show a wide variety of symptoms, including general
symptoms, neurological manifestations, skin involvement,
renal involvement, and gastrointestinal (GI) manifesta-
tions”. Clinically, the spectrum of GI manifestations is
wide, ranging from mild transient abdominal pain to life-
threatening complications requiring emergency surgery, e.g.,
petitonitis, bowel infarction, or hemorrhage". Severe GI
involvements, including bowel perforation, bleeding, and
pancreatitis, are independent predictive factors for poor
prognosis of PAN together with age!”. Although GI isch-
emia has been reported to occur at a rate of 13%-31% in
PAN patientsp’ﬂ, the prevalence of PAN itself is very low,
and clinical suspicion of vasculitis is sometimes difficult in
cases showing intestinal necrosis. Here, we describe a case
in which a patient with PAN presented with segmental
intestinal necrosis clinically mimicking nonocclusive mes-
enteric ischemia (NOMI) even after treatment with pulsed
methylprednisolone for vasculitis.

CASE REPORT

A T4-year-old Japanese man was admitted to our hospital
because of mononeuritis multiplex in the left ulnar and
peroneal nerves on May 26, 2012. Two months previ-
ously, he had experienced systemic muscular pain. A
tentative diagnosis of polymyalgia rheumatica was made
and he was treated with prednisolone (PSL) at 10 mg/d.
Although steroids were partially effective in improving
the patient’s condition, the levels of C-reactive protein
(CRP) continued to be high (18 mg/dL). He was referred
to our hospital for further evaluation one month later, at
which time he had no complaints other than muscular
pain. His height was 172 cm and body weight was 62 kg;
the patient’s body weight had decreased by 3 kg from the
onset of the disease. Laboratory tests indicated leukocy-
tosis, anemia, thrombocytosis, and elevated CRP levels.
The results of urine tests were negative. The patient
was negative for anti-nuclear antibody and proteinase 3
(PR3)-anti-neutrophil cytoplasmic antibody (ANCA),
but weakly positive for myeloperoxidase (MPO)-ANCA
(23.7 U/mL: normal range 0.0-8.9 U/mL). Tests for in-
fections, including hepatitis B surface antigen and blood
culture, were negative. Torso computed tomography (CT)
revealed emphysema alone, and whole-body positron
emission tomography yielded negative results. Although
we recommended hospitalization for diagnosis and treat-
ment, the patient refused for personal reasons. One week
later, he noticed numbness in his left hand and leg. He
then developed left foot drop, so underwent a medical
examination and was admitted to our hospital. On ad-
mission, his consciousness was clear, performance status
was 3, body temperature was 36.3 C, and blood pressure
was 178/124 mmHg. He had general muscle weakness
and sensory loss in regions supplied by the left ulnar and
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peroneal nerves, and dorsiflexion of the left foot was
compromised to manual muscle testing 2/5. Labora-
tory tests indicated elevated levels of CRP and muscular
enzymes, such as creatine kinase (CK) (Table 1). Urinary
analysis showed proteinuria and hematuria with a few
casts. He received pulsed methylprednisolone at a dose
of 1 g for 3 d followed with PSL at 60 mg/d because
the underlying disease was considered to be vasculitis,
and intravenous nicardipine for hypertension, which was
considered to be caused by renal vascular involvement.
Despite this therapy, the CRP level did not fall below 10
mg/dL and the CK level increased significantly to 9358
TU/L after 3 d of this treatment (Figure 1). At the same
time, the patient complained of abdominal pain. His ab-
domen was flat and soft, and showed left lower quadrant
pain without muscular defense or rebound. Abdominal
X-ray showed a distended intestine, indicating paralytic
eus. CT revealed distended small bowel loops, gas in the
small bowel, and blurred enhancement of the intestinal
wall without any significant obstruction in the mesenteric
arteries, suggesting NOMI (Figure 2A-C). Emergency
surgery was performed on the same day. His jejunum to
leum showed segmental ischemia and necrosis over 2 m,
and surgical findings were compatible with NOMI (Figure
2D). Small intestinal resection was performed and an in-
testinal fistula was made. Pathologically, necrotizing vas-
culitis with fibrinoid necrosis was present in medium to
small-sized arteries, and most of the arteries had fibrous
intimal thickening (Figure 3). There was no necrotizing
vasculitis in arterioles, capillaries, or venules. Pathology
was equivalent to Arkin’s classification Il IV and a diag-
nosis of PAN was made. Intravenous cyclophosphamide
(IVCY) pulse therapy at a dose of 500 mg/mo was added
to the treatment regimen. Although various complica-
tions occurred, including deep vein thrombosis, stoma
trouble, and disseminated varicella zoster virus infection,
the patient recovered well and was transferred to a dif-
ferent hospital for rehabilitation. As his nutritional status
had improved because he became able to eat a regular
diet without supplemental nutrition, his stoma was closed
in April 2013. He is now in complete remission with the
dose of PSL tapered to 10 mg/d.

DISCUSSION

NOMI is an acute mesenteric circulatory disorder that is
not caused by organic occlusion of blood vessels'”. The
typical patient is critically ill, with severe cardiac disease
or sepsism. With regard to pathogenesis, intestinal vaso-
spasm due to persistent low perfusion is thought to cause
ischemic disorder due to decreased cardiac output and
blood pressurem. Mitsuyoshi ez al” reported findings that
may be useful as supplemental information in diagnosis
of NOMI: (1) enhancement of principal arteries could
be traced to the periphery close to the marginal arteries
in CT slices; and (2) the staining intensity varied in the
intestinal wall in the same slice (showing a difference be-
tween regions of the intestinal wall with good and poor
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Figure 1 Clinical course. CK: Creati-
i nine kinase; CRP: C-reactive protein;
DVT: Deep venous thrombosis; IVCY:
Intravenous cyclophosphamide; mPSL:
Methylprednisolone; MPO-ANCA:

‘ Stoma trouble

‘ Myeloperoxidase-anti-neutrophil cyto-
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blood flow). With regard to laparotomic characteristics,
mesenteric blood flow may be retained, even in marginal
arteries reaching the lesions, despite extensive necrotiza-
tion throughout the intestine (noncontinuous segmental
necrosis). This was reported to be a marked distinguish-
ing feature from mesenteric thrombosis, in which the
mesentery and intestine are necrotized from the site of
the thrombus, forming a sphenoidal necrotic area in the
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Figure 2 Clinical imaging. A:
Computed tomography (CT)
image of the abdomen showing
distended small bowel loops, gas
in the small bowel, blurred en-
hancement of the intestinal wall,
and absence of any significant
obstruction in the celiac trunk; B:
CT image of the abdomen show-
ing superior mesenteric artery; C:
CT angiographic reconstruction
of the superior mesenteric artery;
D: Surgical findings showing dis-
tended small intestine, segmental
intestinal ischemia, and necrosis.

region served by the artery (continuous necrosis)'”.
Although CT imaging and surgical findings were
compatible with NOMI in this case, the underlying dis-
ease was considered to be vasculitis because this patient
manifested general weakness, myalgia, and mononeuritis
multiplex; clinically apparent mononeuritis multiplex can
be a diagnostic or classification criterion for vasculitis
affecting peripheral nerves without the need for a nerve
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biopsy to observe the vasculitis histologically"”. In this
case, necrotizing vasculitis with fibrinoid necrosis was
pathologically present in medium to small-sized arteries,
and fibrous intimal thickening was considered to obstruct
these arteries and cause segmental intestinal necrosis.
Although the pathology was equivalent to Arkin’s clas-
sification II-IV, most belonged to Arkin’s classification
II-1V, indicating longstanding vasculitis. Therefore, it is
reasonable to consider that the patient suffered from vas-
culitis from the beginning. Although he was treated with
pulsed methylprednisolone before the onset of abdomi-
nal symptoms, fibrous intimal thickening of medium to
small-sized intestinal arteries must have already occurred.

According to the Chapel Hill Consensus Conference
2012") PAN is defined as necrotizing arteritis of me-
dium to small-sized arteries without glomerulonephritis
or vasculitis in arterioles, capillaries, or venules, and is not
associated with ANCA, which was based on the report
that ANCA was typically absent in patients with PAN"",
In this previous report by Guillevin ez a/'", one patient
(Table 1, No. 40) diagnosed with PAN had MPO-ANCA.
Furthermore, there have been some reports presenting
pathologically diagnosed PAN with MPO-ANCA posi-
tivity, all of which were reported from Japan'*'", The
prevalence rates of ANCA and ANCA-associated vascu-
litis are different between Japan and Europe; microscopic
polyangiitis (MPA) and MPO-ANCA ate more common
in Japan, while granulomatosis with polyangiitis and PR3-
ANCA are more common in Europe' "', These trends
may be related to the reports of PAN with MPO-ANCA
positivity in Japan.

Although MPO-ANCA was also weakly positive in this
case, this patient clearly fulfilled the American College of
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Figure 3 Histological find-
ings of the jejunum. A: Nec-
rotizing vasculitis of the mes-
enteric artery showing nodular
lesions in various stages of the
Arkin classification, Elastica-
Masson staining; B: Higher
magnification of No. 1 in A
showing necrotizing vasculitis
of mesenteric artery in stage
- ; C: Higher magnification
of No. 2 in A showing necrotiz-
ing vasculitis of the mesenteric
artery in stage I and pan-
arterial necrosis with fibrinoid
degeneration; D: Higher mag-
nification of No. 3 in A show-
ing necrotizing vasculitis of
mesenteric artery in stage I,
characterized by destruction
of internal elastic lamina as-
sociated with fibrinoid necrosis
(arrow).

Rheumatology 1990 criteria for classification of PAN"",
the pathological findings were typical of PAN as shown
in Figure 3, and vasculitis was absent in arterioles, capillar-
ies, and venules. Therefore, a diagnosis of PAN was made
in this case. Tanaka ¢z @/ described a case of PAN with
MPO-ANCA and vasculitis in mesentetic medium-sized
arteries, which was confirmed by autopsy. In their case,
the titer of MPO-ANCA was low and was not correlated
with the severity of PAN. These points were similar to our
case, and we speculated that the epitope and pathogenic-
ity may be different from those of MPO-ANCA found in
MPA. Peripheral nervous system vasculitis, hypertension,
cutaneous lesions, and myalgias were reported to be more
common in PAN with than without GI involvement,
and our patient also manifested most of these symptoms
with the exception of cutaneous lesions.

The standard regimen for PAN, not related to hepa-
titis B virus infection, is based on a combination of
corticosteroids (CS) and CY™. The addition of CY to
CS particularly benefits patients presenting with factors
associated with poor prognosis, such as GI involvement.
Intermittent pulse-therapy may be as efficacious as oral
CY for inducing remission, while generating fewer side
effects. Treating PAN patients positive for factors associ-
ated with poor prognosis with 12 rather than 6 CY pulses
significantly decreased the relapse rate and significantly
increased the probability of event-free survival®”. Plasma
exchange can be prescribed for severe life-threatening
PAN as combined rescue therapy, although trials have
not proven its benefits when prescribed systematically for
all patients with PAN"!,

In addition, the surgical management of patients with
acute abdominal syndromes has also improved, and now
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Table 1 Laboratory findings

May 2012 Pre-surgery Post-surgery Mar 2013

Urinalysis
Protein 1+ 2+ 1+ -
Occult blood Bl Bl Bl -
Red blood cell 5-9/HPF  5-9/HPF 5-9/HPF -
Casts + + + -
Granular <4/HPF  <4/HPF < 4/HPF
WBC (/uL) 23700 40700 20800 9500
Segmented cells 89% 87% 93% 56%
Band cells 0% 6% 0% 0%
Eosinophils 3% 0% 0% 1%
Basophils 0% 0% 0% 0%
Lymphocytes 6% 2% 5% 33%
Monocytes 2% 5% 2% 10%
Hb (g/dL) 115 114 84 10.1
PLT (10°/uL) 49.1 328 227 24.1
T-Bil (mg/dL) 0.6 11 0.8 13
AST (IU/L) 39 352 89 36
ALT (IU/L) 32 181 107 45
LDH (IU/L) 304 641 427 217
ALP (IU/L) 368 403 301 326
CK (IU/L) 374 9063 1796 2
TP (g/dL) 6.0 5.6 83 5.1
Alb (g/dL) 21 21 2.6 3.0
BUN (mg/dL) 40 60 52 18
Cr (mg/dL) 0.98 111 1.02 1.00
CRP (mg/dL) 19.7 27.6 11.0 0.1
MPO-ANCA (U/mL) 19.2 51 Negative

HPF: High-power field; WBC: White blood cells; Hb: Hemoglobin; PLT:
Platelets; T-Bil: Total bilirubin; AST: Aspartate aminotransferase; ALT:
Alanine aminotransferase; LDH: Lactate dehydrogenase; ALP: Alkaline
phosphatase; CK: Creatine kinase; TP: Total protein; Alb: Albumin; BUN:
Blood urea nitrogen; Cr: Creatinine; CRP: C-reactive protein; MPO: Myelo-
peroxidase; ANCA: Anti-neutrophil cytoplasmic antibody.

includes more aggressive surgical management, bowel
rest, parenteral nutrition, intensive care unit support, and
better wound care”. This patient was successfully treated
with these multidisciplinary therapies, including emer-
gency surgery followed by PSL and IVCY against PAN.
Although small intestinal stoma, central venous catheter,
sub nutrition, and immunosuppressive therapy caused
many life-threatening complications, close monitoring
and appropriate treatment resulted in complete remission
of PAN and eventual closure of his stoma.

In conclusion, vasculitis in medium to small-sized
arteries takes a few months to show tangible signs of
visceral ischemia, and the CT and surgical findings of
intestinal necrosis caused by PAN may resemble those
of NOMI. Clinical awareness of vasculitis and ANCA
measurement (never exclusive) are important in managing
patients showing segmental intestinal necrosis.

ACKNOWLEDGMENTS

We thank the staff of the Department of Hematology and
Rheumatology, Tohoku University, for help and discussion.

REFERENCES

1 Jennette JC, Falk R], Andrassy K, Bacon PA, Churg J, Gross

(49

Boishidongs  WIG | www.wjgnet.com

3697

10

11

12

13

14

15

Shirai T et a/. PAN clinically mimicking NOMI

WL, Hagen EC, Hoffman GS, Hunder GG, Kallenberg CG.
Nomenclature of systemic vasculitides. Proposal of an in-
ternational consensus conference. Arthritis Rheum 1994; 37:
187-192 [PMID: 8129773]

Pagnoux C, Seror R, Henegar C, Mahr A, Cohen P, Le
Guern V, Bienvenu B, Mouthon L, Guillevin L. Clinical
features and outcomes in 348 patients with polyarteritis no-
dosa: a systematic retrospective study of patients diagnosed
between 1963 and 2005 and entered into the French Vasculi-
tis Study Group Database. Arthritis Rheum 2010; 62: 616-626
[PMID: 20112401 DOI: 10.1002/ art.27240]

Pagnoux C, Mahr A, Cohen P, Guillevin L. Presentation and
outcome of gastrointestinal involvement in systemic necro-
tizing vasculitides: analysis of 62 patients with polyarteritis
nodosa, microscopic polyangiitis, Wegener granulomatosis,
Churg-Strauss syndrome, or rheumatoid arthritis-associated
vasculitis. Medicine (Baltimore) 2005; 84: 115-128 [PMID:
15758841]

Guillevin L, Pagnoux C, Seror R, Mahr A, Mouthon L, Le
Toumelin P. The Five-Factor Score revisited: assessment
of prognoses of systemic necrotizing vasculitides based on
the French Vasculitis Study Group (FVSG) cohort. Medicine
(Baltimore) 2011; 90: 19-27 [PMID: 21200183 DOI: 10.1097/
MD.0b013e318205a4c6]

Levine SM, Hellmann DB, Stone JH. Gastrointestinal in-
volvement in polyarteritis nodosa (1986-2000): presentation
and outcomes in 24 patients. Am | Med 2002; 112: 386-391
[PMID: 11904113]

Arkin A. A Clinical and Pathological Study of Periarteritis
Nodosa: A Report of Five Cases, One Histologically Healed.
Am ] Pathol 1930; 6: 401-426. 5 [PMID: 19969916]

Mitsuyoshi A, Obama K, Shinkura N, Ito T, Zaima M. Sur-
vival in nonocclusive mesenteric ischemia: early diagnosis
by multidetector row computed tomography and early
treatment with continuous intravenous high-dose prosta-
glandin E(1). Ann Surg 2007; 246: 229-235 [PMID: 17667501]
Bjorck M, Wanhainen A. Nonocclusive mesenteric hypo-
perfusion syndromes: recognition and treatment. Semin Vasc
Surg 2010; 23: 54-64 [PMID: 20298950 DOI: 10.1053/j.semvas
csurg.2009.12.009]

Bassiouny HS. Nonocclusive mesenteric ischemia. Surg Clin
North Am 1997; 77: 319-326 [PMID: 9146715]

Jennette JC, Falk RJ, Bacon PA, Basu N, Cid MC, Ferrario F,
Flores-Suarez LF, Gross WL, Guillevin L, Hagen EC, Hoff-
man GS, Jayne DR, Kallenberg CG, Lamprecht P, Langford
CA, Lugmani RA, Mahr AD, Matteson EL, Merkel PA, Ozen
S, Pusey CD, Rasmussen N, Rees AJ, Scott DG, Specks U,
Stone JH, Takahashi K, Watts RA. 2012 revised International
Chapel Hill Consensus Conference Nomenclature of Vascu-
litides. Arthritis Rheum 2013; 65: 1-11 [PMID: 23045170 DOI:
10.1002/art.37715]

Guillevin L, Lhote F, Amouroux J, Gherardi R, Callard P,
Casassus P. Antineutrophil cytoplasmic antibodies, abnor-
mal angiograms and pathological findings in polyarteritis
nodosa and Churg-Strauss syndrome: indications for the
classification of vasculitides of the polyarteritis Nodosa
Group. Br | Rheumatol 1996; 35: 958-964 [PMID: 8883433]
Bohgaki T, Mukai M, Notoya A, Kohno M. [Two cases of
classical polyarteritis nodosa associated with a low titre of
MPO-ANCA]. Ryumachi 2000; 40: 9-15 [PMID: 10783660]
Iwamasa K, Komori H, Niiya Y, Hasegawa H, Sakai I, Fujita
S, Yoshida M, Nose M. [A case of polyarteritis nodosa limit-
ed to both calves with a low titer of MPO-ANCA]. Ryumachi
2001; 41: 875-879 [PMID: 11729667]

Tanaka M, Matsuo K, Nakamura H, Ishikawa S, Mat-
suyama K. [Two cases of classical polyarteritis nodosa as-
sociated with MPO-ANCAY]. Nihon Jinzo Gakkai Shi 2006; 48:
371-376 [PMID: 16780107]

Sakaguchi Y, Uehata T, Kawabata H, Niihata K, Shimomura
A, Suzuki A, Kaneko T, Shoji T, Shimazu K, Fushimi H, Tsu-

June 21, 2013 | Volume 19 | Issue 23 |



16

17

18

Shirai T et a/. PAN clinically mimicking NOMI

bakihara Y. An autopsy-proven case of myeloperoxidase-
antineutrophil cytoplasmic antibody-positive polyarteritis
nodosa with acute renal failure and alveolar hemorrhage.
Clin Exp Nephrol 2011; 15: 281-284 [PMID: 21161718 DOI:
10.1007/510157-010-0386-9]

Yamamoto T, Matsuda J, Kadoya H, Mori D, Ito D, Namba
T, Takeji M, Fukunaga M, Yamauchi A. A case of MPO-
ANCA-positive polyarteritis nodosa complicated by exuda-
tive otitis media, mononeuritis multiplex, and acute renal
failure. Clin Exp Nephrol 2011; 15: 754-760 [PMID: 21611757
DOI: 10.1007 /510157-011-0457-6]

Fujimoto S, Watts RA, Kobayashi S, Suzuki K, Jayne DR,
Scott DG, Hashimoto H, Nunoi H. Comparison of the epide-
miology of anti-neutrophil cytoplasmic antibody-associated
vasculitis between Japan and the U.K. Rheumatology (Oxford)
2011; 50: 1916-1920 [PMID: 21798892 DOI: 10.1093/rheuma-
tology/ker205]

Kobayashi S, Fujimoto S, Takahashi K, Suzuki K. Anti-
neutrophil cytoplasmic antibody-associated vasculitis, large

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

3698

19

20

21

vessel vasculitis and Kawasaki disease in Japan. Kidney
Blood Press Res 2010; 33: 442-455 [PMID: 21071954 DOI:
10.1159/000320383]

Lightfoot RW, Michel BA, Bloch DA, Hunder GG, Zvaifler
NJ, McShane DJ, Arend WP, Calabrese LH, Leavitt RY, Lie
JT. The American College of Rheumatology 1990 criteria
for the classification of polyarteritis nodosa. Arthritis Rheum
1990; 33: 1088-1093 [PMID: 1975174]

Guillevin L, Cohen P, Mahr A, Aréne JP, Mouthon L, Puéchal
X, Pertuiset E, Gilson B, Hamidou M, Lanoux P, Bruet A,
Ruivard M, Vanhille P, Cordier JF. Treatment of polyarteritis
nodosa and microscopic polyangiitis with poor prognosis
factors: a prospective trial comparing glucocorticoids and six
or twelve cyclophosphamide pulses in sixty-five patients. Ar-
thritis Rheum 2003; 49: 93-100 [PMID: 12579599]

Ebert EC, Hagspiel KD, Nagar M, Schlesinger N. Gastroin-
testinal involvement in polyarteritis nodosa. Clin Gastroen-
terol Hepatol 2008; 6: 960-966 [PMID: 18585977 DOI: 10.1016/
j.cgh.2008.04.004]

P- Reviewers Camara CR, Grundmann RT
S- Editor Gou SX L-Editor O'NeillM E- Editor Lu Y]

June 21, 2013 | Volume 19 | Issue 23 |



