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Abstract: Polyarteritis nodosa (PAN) is a rare systemic necrotizing vasculitis affecting small- to medium-sized arteries. The most 
common gastrointestinal manifestation of PAN is postprandial abdominal pain from mesenteric arteritis causing bowel ischemia. When 
transmural ischemia develops, there may be ischemic necrosis and perforation of the bowel wall, which are life-threatening. Severe, 
life-threatening gastrointestinal involvement is relatively rare in pediatric PAN and may require different management in adult patients. 
We report a pediatric PAN case in a patient who presented with acute abdominal pain and superimposed cytomegalovirus enteritis with 
jejunoileal perforation. The patient improved with emergency small intestinal resection followed by conventional immunosuppressive 
drugs of a corticosteroid and cyclophosphamide, and anti-viral drugs. Before increasing the immunosuppressive drug dosage, initial 
screening of infectious cytomegalovirus and comprehensive evaluation for surgical conditions are essential in pediatric PAN with 
severe gastrointestinal involvement. Early aggressive treatment for acute abdomen is useful in reducing morbidity and mortality in 
pediatric PAN. 
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Introduction
Systemic polyarteritis nodosa (PAN) is a rare necrotizing vasculitis predominantly affecting small- to medium-sized blood 
vessels.1 Kussmaul and Maier first described an autopsy case of PAN in 1866.2 The diagnostic criteria of PAN are evidence of 
a necrotizing vasculitis or an angiographic abnormality of a medium- or small-sized artery and one of the following: skin 
involvement, myalgia/muscle tenderness, hypertension, peripheral neuropathy, and renal involvement.1,3–6 The annual 
incidence of PAN is estimated to be 0.9–8.0/million in European countries and it has a prevalence of 31/million. PAN can 
affect all ethnicities and often occurs in patients aged 40–60 years. Unlike other types of vasculitis, PAN has a male 
preponderance (male-to-female ratio of 1.5:1).3–5

PAN affects medium and small vessels, such as capillaries and small arterioles, but spares large vessels, such as the aorta 
and its major branches.7 Vascular lesions arise at the muscular arterial wall, mainly at bifurcations and branch points. 
Inflammation can start in the intima and progress to the entire arterial wall, including the internal and external elastic 
lamina, resulting in fibrinoid necrosis.7 When vessel walls are weak, aneurysms can develop, increasing the subsequent risk 
for rupture, hemorrhage, and thrombosis. As PAN progress, proliferation of the intima or media may result in obstruction, 
causing tissue ischemia or infarction.8 Approximately 50% of patients with PAN have gastrointestinal (GI) involvement, 
which indicates that it is a major morbidity and cause of mortality.9–11

Postprandial abdominal pain is the most common symptom of GI manifestations. This pain is characteristically 
intermittent and worsens after meals. The pain is caused by mesenteric arteritis and results in bowel ischemia, ulceration, 
or perforation.12 Adult PAN is associated with various viral infection, such as hepatitis B virus, but is less common in 
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human immunodeficiency virus, cytomegalovirus (CMV), and parvovirus B19 infections.13,14 The cause of pediatric 
PAN is unknown and is rarely associated with hepatitis B virus owing to hepatitis immunization.7 A standard treatment of 
conventional PAN requires a combination of a corticosteroid and cyclophosphamide. Optional therapeutics for refractory 
PAN include intravenous immunoglobin, plasma exchange, infliximab, and rituximab (anti-CD20 monoclonal 
antibody).1,3–6 We report the case of a 6-year-old girl who was diagnosed with PAN. She developed recurrent acute 
abdominal pain with superimposed CMV enteritis and jejunoileal perforation. She successfully recovered after surgical 
intervention and a standard regimen of immunosuppressive drugs. Early recognition and appropriate decisions are 
essential for the management of pediatric PAN.

Case Report
A 6-year-old girl was referred to our tertiary care hospital with abdominal pain, hypertension, and recurrent stroke as 
shown by computed tomography (CT) and magnetic resonance imaging of the brain. At a previous hospital, she was 
diagnosed with PAN by CT angiography of the whole aorta. CT angiography showed multiple aneurysms at the spleen, 
both kidney vessels, the inferior gastroepiploic artery, the superior mesenteric artery, and the internal iliac artery. She had 
an elevated erythrocyte sediment rate of 42 mm/h. She received a high dose of methylprednisolone for 3 days as an initial 
induction therapy before being referred to our hospital.

On the first day of admission (D1), she was afebrile, partially cooperative, and had a blood pressure of 130/94 
mmHg (no difference in blood pressure in the extremities), pulse rate of 100 beats/min, body weight of 13.5 kg, and 
height of 105 cm on a physical examination. An abdominal examination showed no distension, tenderness, or 
organomegaly. A neurological examination showed limited movements of the extraocular muscles of both eyes, 
limitation and ptosis of the left eye, and right hemiparesis with a muscle power grade of at least II/V. Pertinent 
laboratory values included a hemoglobin concentration of 10.6 g/dL, white blood cell count of 7900 cells/mm3 

(neutrophils, 79%; lymphocytes, 20%), platelet count of 507,000/mm3, erythrocyte sediment rate of 5 mm/h, 
C-reactive protein concentration of 2.79 mg/L, lipase concentration of 40 U/L, amylase concentration of 78 U/L, 
and normal urine analysis. Additionally, antinuclear antibodies, antineutrophil cytoplasmic antibody, and antipho-
spholipid antibody were within the normal range. She received the first dose of cyclophosphamide 500 mg/body 
surface area by infusion. The methylprednisolone was tapered to 2 mg/kg/day. The abdominal pain improved after 
she received immunosuppressive treatment.

On D15 after admission, her abdominal pain worsened with a new onset of fever, but no diarrhea or GI 
bleeding was observed. A laboratory examination showed leukopenia, which included a hemoglobin concentration 
of 8.2 g/dL, white blood cell count of 3,600 cells/mm3 (neutrophils, 86%; lymphocytes, 4%), platelet count of 
135,000/mm3, erythrocyte sediment rate of 24 mm/h, C-reactive protein concentration of 55.5 mg/L, and normal 
urine analysis. A repeated CT angiography of the whole aorta showed a slightly decreased size of some intra- 
abdominal arterial aneurysms with segments VI and VII of the liver and splenic infarctions. Therefore, an 
additional drug was prescribed as a single dose of infliximab. Six hours later, the patient had progressive severe 
abdominal pain, abdominal distension, decreased bowel sounds, generalized tenderness, and abdominal guarding, 
with the presence of pneumoperitoneum on supine abdominal plain film. An emergency pediatric surgery was 
performed, and it showed multiple hemorrhagic spots at the serosa of the proximal jejunum, which measured 
60 cm in length, and a perforated ulcer (0.5 x 0.5 cm) at the terminal ileum 15 cm from the ileocecal valve. 
Pathological findings showed transmural suppurative enteritis with perforation and viral cytopathic change with 
typical “owl eye appearance” inclusion bodies, which was compatible with perforated CMV enteritis. No definite 
evidence of active vasculitis or thrombosis was identified (Figure 1).

The patient’s blood CMV viral load examination showed 338,219 copies/mL. The patient’s clinical conditions 
improved postoperatively after a complete course of an anti-viral drug therapy (ganciclovir). The induction therapy 
was continued monthly with cyclophosphamide, but infliximab infusion for refractory PAN was stopped. Weaning of the 
steroid was planned according to a standard regimen.
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Discussion
Our patient with PAN developed recurrent abdominal pain and a new episode of fever without diarrhea or GI bleeding on 
D15 after receiving immunosuppressive drugs. A complete blood count showed leukopenia and thrombocytopenia. She 
developed bowel perforation and underwent an emergency small intestinal resection. The pathological findings of the 
intestine showed CMV enteritis with jejunoileal perforation, but no evidence of active vasculitis. The patient likely 
developed CMV enteritis after receiving the high dose of immunosuppressive medications, which led to the recurrent 
abdominal pain. Even though the erythrocyte sedimentation rate was not high, the new onset of fever along with 
cytopenia were additional indicators of CMV infection in this patient. The lowered erythrocyte sedimentation rate after 
referral to our hospital was likely due to the administration of immunosuppressive drugs in the previous hospital. 
Conventional cases of PAN can be treated by initial therapy of a corticosteroid and cyclophosphamide, followed by 
maintenance therapy of azathioprine or mycophenolate mofetil.15

Approximately half of PAN cases present with GI involvement.16 In our case, the bowel perforation needed to be 
treated by surgery. This finding is similar to that in a study by Levine et al, who reported 24 patients diagnosed with 
PAN.17 In their study, 50% of all patients with GI involvement had acute abdominal pain, and most of the 13 patients 
with acute abdomen underwent surgery. There were eight episodes of a patient developing bowel infarction or perfora-
tion, and four had aneurysmal ruptures.17

Several previous cases of PAN presented with abdominal pain and multiple intestinal perforations of the small 
intestine, jejunum, or ileum.18–20 In a previous report, a 3-year-old girl had a prolonged fever without abdominal 
pain.21 A physical examination showed abdominal distension and rebound tenderness, and multiple free air fluid 
levels were detected on an abdominal X-ray. At surgery, there was fecal peritonitis with multiple gangrenous patches 
in the jejunoileum. The common sites of perforation of patients with PAN are the small intestine, jejunum, and 
ileum.22.

A review of 11 reports showed that severe, life-threatening GI involvement was found as small intestinal stricture, 
enteritis, colitis, ischemic necrosis, and its complications, such as obstruction, perforation, peritonitis, and mesenteric 
infarction.21,23–32 These pediatric patients with PAN who presented with aneurysms with or without rupture are shown in 
Table 1.

Uncommon GI involvement in these pediatric patients was treated with immunosuppressive drugs, intervention, or 
surgical resection. The outcome was survival in 10 out of 12 cases. Two of the patients were deceased. Kendirli et al 
reported catastrophic GI involvement in a 15-year-old boy with PAN and multiple aneurysms involving the hepatic and 
superior mesenteric arteries and jejunal enteritis with massive intestinal bleeding.26 This boy died from sepsis despite 
aggressive therapy. Mocan reported a fatal PAN in a 10-year-old boy who presented with acute abdomen and severe GI 
bleeding due to massive mesenteric arteritis, necrosis, and perforation.30 With regard to patients who survived PAN, 
Bakkaloğlu et al described a 7-year-old boy with familial Mediterranean fever complicated by PAN.29 Definite familial 
Mediterranean fever was diagnosed on the basis of typical attacks characterized by abdominal pain, fever, and an acute- 
phase response, including a homozygous MEFV mutation (M694 V/M694 V). Non-aneurysmal angiographic signs of 
PAN were present under renal angiography. The patient developed renal infarction and his condition was controlled with 

Figure 1 Cytomegaloviral enteritis with jejunoileal perforation. (A) Macroscopic findings. Serosal fibrinous exudate with perforation can be seen in the jejunoileum. (B) 
Microscopic findings. Cytomegalic cells with basophilic intranuclear inclusions can be seen (arrowheads, hematoxylin and eosin stain, 40×). (C) CMV-infected cells are shown 
by in situ hybridization.
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Table 1 Pediatric PAN Cases with Life-Threatening Gastrointestinal Involvement

Series Reference Age Sex Location Pathological Findings Treatment Outcome

1 Chattopadhyay21 3 y F Jejunoileum Gangrenous enteritis with 
perforation and peritonitis

Jejunoileal resection, 
medication: corticosteroid

Survived

2 Seifarth et al23 1 y M Small 
intestine

Ischemia and stricture of 
the small intestine

Segmental resection Survived

3 Beckum et al24 2 y, 8 mo M Jejunum 
and colon

Ischemic jejunal enteritis 
with multiple ulcers and 

two areas of colonic 
perforations

Small intestine and colon 
resection, medication: 

infliximab, corticosteroid, 
cyclophosphamide, 

mycophenolate mofetil, and 

methotrexate

Survived

4 Venuta et al25 1 y, 1 mo M Jejunum Jejunal obstruction owing 

to ischemic necrosis

Jejunal resection Survived

5 Kendirli et al26 15 y M Hepatic and 

superior 
mesenteric 

arteries, 

jejunum

Multiple aneurysms in the 

hepatic and superior 
mesenteric arteries, and 

jejunal enteritis with 

massive intestinal bleeding

Jejunal resection, medication: 

corticosteroid, Intravenous 
immunoglobulin, and 

cyclophosphamide

Deceased

6 Crankson et al27 10 y M Jejunum Ischemic necrosis with 

peritonitis

Partial resection of the 

jejunum, medication: 
corticosteroid and 

cyclophosphamide

Survived

7 Park et al28 5 y M Renal, 

hepatic, and 

superior 
mesenteric 

arteries

Multiple microaneurysms Medication: corticosteroid, 

cyclophosphamide, and 

intravenous immunoglobulin

Survived

8 Bakkaloğlu et al29 7 y M Kidney Renal infarction Medication: corticosteroid and 

colchicine

Survived

9 Mocan et al30 10 y M Mesenteric 

arteries

Mesenteric arteritis with 

large ischemic segments, 

resulting in infarction and 
perforation

Appendectomy, medication: 

corticosteroid and 

cyclophosphamide

Deceased

10 Almgren et al31 9 y M Visceral 
arteries

Multiple aneurysms of 
visceral arteries with 

a ruptured ileocolic arterial 

aneurysm

Ileocolic, inferior mesenteric 
and common hepatic artery 

ligation, medication: 

corticosteroid

Survived

11 Lerkvaleekul 

et al32

9 y F Visceral 

arteries

Recurrent ruptured 

abdominal aneurysm, 
lower GI bleeding

Arterial embolization, 

medication: infliximab

Survived

12 Present case 6 y F Jejunoileum Perforation Jejunoileal resection, 
medication: corticosteroid, 

cyclophosphamide, and 

infliximab (single dose)

Survived

Abbreviations: y, years; mo, months; M, male; F, female; GI, gastrointestinal.
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colchicine and a corticosteroid. Other PAN cases were improved after surgery, followed by corticosteroid, cyclopho-
sphamide, or optional immunosuppressive drug therapy. Cases of pediatric PAN with life-threatening GI involvement are 
relatively rare and may require different management from adult patients.

Generally, GI CMV infection can occur in a healthy or an immunocompromised host. The most common involved site 
is the colon. The most common manifestation is diarrhea, followed by abdominal pain and rectal bleeding.33 However, 
the most frequent site of intestinal perforation in an immunocompromised patient is the distal ileum.34 A negative blood 
test for CMV does not exclude CMV colitis. Therefore, the gold standard for diagnosing CMV colitis is through 
histopathology. According to a study by Arnold et al, approximately 18% of patients with CMV infection showed 
peritonitis from multiple jejunoileal perforations, and the macroscopic manifestation was heterogeneous and varied 
according to the site of involvement.35 CMV can cause duodenal ulcers, antimesenteric perforations, and hemorrhagic 
ulceration.

In our study, the patient developed progressive severe abdominal pain with clinical signs of a systemic inflammatory 
response and peritonitis, and immediately underwent surgery. The operative findings were multiple hemorrhagic spots at 
the serosa of the proximal jejunum and a perforated ulcer at the terminal ileum. Additionally, the serology and 
histopathology were positive for CMV infection. Acute abdominal pain leading to perforation in this patient with PAN 
was caused by superimposed CMV infection.

In patients with PAN who receive conventional treatment, including corticosteroid and cyclophosphamide adminis-
tration, the condition of the refractory disease or opportunistic infection should be evaluated when progressive abdominal 
pain develops. Therefore, infection should be excluded before increasing immunosuppressive medications. In refractory 
disease, anti-tumor necrosis factor therapy might be another treatment option for the refractory condition to prevent 
ongoing inflammation. However, early recognition of the patient’s condition with aggressive treatment is vital to reduce 
morbidity and mortality.

Conclusion
In conclusion, we report a 6-year-old girl with PAN who presented with abdominal pain, hypertension, and recurrent stroke. 
Initially, she improved with induction therapy and then developed recurrent acute abdominal pain with superimposed CMV 
enteritis and jejunoileal perforation. She underwent emergency jejunoileal resection, including an anti-viral drug, followed by 
the standard dosage of immunosuppressive drugs. The patient successfully recovered and was allowed to be discharged. 
Critical evaluation for secondary infection and early aggressive treatment for acute abdomen are important in reducing 
morbidity and mortality in pediatric PAN with severe life-threatening GI involvement.
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PAN, polyarteritis nodosa; GI, gastrointestinal; CMV, cytomegalovirus.
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