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Severe peripheral arterial compromise in polyarteritis 
nodosa: A case of acute limb ischemia
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SUMMARY

Polyarteritis nodosa (PAN) is a rare form of vasculitis 
that primarily affects medium-sized arteries, and it can 
occasionally present as acute limb ischemia (ALI).  
We report a case of a 31-year-old male with right 
foot ALI.  Imaging revealed arterial occlusion, and 
the patient met four of the 1990 American College of 
Rheumatology (ACR) criteria for PAN.  Initial therapy 
with azathioprine and low-dose glucocorticoids was 
ineffective, but clinical improvement occurred after 
switching to mycophenolate sodium and increasing 
steroid dosage.  This case emphasizes the importance 
of considering PAN in ALI and highlights the role of 
early diagnosis and immunosuppressive treatment to 
prevent limb loss.
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RESUMEN

La poliarteritis nudosa (PAN) es una vasculitis poco 
frecuente que afecta a las arterias de mediano calibre y 
que ocasionalmente puede presentarse como isquemia 
aguda de extremidades (IAE).  Presentamos el caso 
de un hombre de 31 años con IAE en el pie derecho.  
Las imágenes revelaron una oclusión arterial y el 
paciente cumplía con cuatro de los criterios del 
Colegio Americano de Reumatología (ACR) de 1990 
para PAN.  El tratamiento inicial con azatioprina y 
glucocorticoides en dosis baja fue ineficaz, pero se 
observó mejoría clínica tras el cambio a micofenolato 
sódico y el aumento de la dosis de esteroides.  Este 
caso enfatiza la importancia de considerar la PAN 
en casos de IAE y destaca el papel del diagnóstico 
temprano y del tratamiento inmunosupresor para 
prevenir la pérdida de la extremidad.
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INTRODUCTION

Acute limb ischemia (ALI) is a sudden 
reduction in arterial perfusion occurring within 
less than two weeks, posing a threat to limb 
viability (1).  It presents with new or worsening 
ischemic symptoms and requires prompt 
recognition and intervention to prevent limb 
loss (2,3).  The aetiologies of ALI are diverse and 
include embolism, thrombosis, arterial dissection, 
peripheral arterial aneurysm, and trauma (1,4).  
Several rare causes have also been identified, 
among which vasculitis is one (1).  Polyarteritis 
nodosa (PAN) and Kawasaki disease are the two 
main subtypes of medium vessel vasculitis (5).  
Cases of ALI have been reported as clinical 
manifestations in patients with PAN (6,7).

PAN is considered a rare disease (8), with an 
annual incidence ranging from 0.9 to 8.0 cases per 
one million population in European countries (9).  
To date, there are no specific biomarkers for PAN.  
Therefore, diagnosis relies on clinical features, 
angiographic findings, and biopsy specimens, 
while laboratory tests are helpful for the 
evaluation and monitoring of organ involvement 
and damage (10).  This report presents a case of a 
young adult who initially manifested with clinical 
features of acute limb ischemia, which was later 
identified as the presenting feature of PAN.

CASE PRESENTATION

	 A 31-year-old Indonesian male presented 
with black discoloration, coldness, and pain of 
the right hallux (Figure 1), accompanied by 
paraesthesia in the remaining toes of both feet.  
One week prior, he noted a painful subcutaneous 
nodule at the same site, previously diagnosed 
as a clavus and surgically excised.  He denied 
fever, myalgia, or arthralgia, but reported a 
2-kg unintentional weight loss over the past two 
months.  The patient had no personal or family 
history of autoimmune disease, did not smoke 
or consume alcohol, and worked as a heavy 
equipment mechanic without chemical exposure.  
There was no history of COVID-19 infection.  
CT angiography and Doppler ultrasonography 
demonstrated arterial occlusion in both lower 
extremities.  The patient subsequently underwent 
debridement and necrotomy of the right hallux and 

was referred to our center for further evaluation 
to exclude an underlying autoimmune aetiology.  

Figure 1.  Ischemic necrosis of the right toe was documented 
before necrotomy and debridement.

On examination, the patient had diastolic 
hypertension in the right arm and a post-
necrotomy wound on the right hallux with 
healthy granulation.  Oxygen saturation in all 
right toes was <95 %, while the left foot was 
normal.  The right dorsalis pedis pulse was 
absent, and the left was diminished.  Laboratory 
results showed haemoglobin 16.3 g/dL, platelets 
126 000/μL, normal renal and liver function, 
D-dimer 390 ng/mL, and HbA1c 5.2 %.  Viral 
serologies for HBV, HCV, and HIV were negative.  
Lipid profile was unremarkable.  Erythrocyte 
Sedimentation Rate (ESR) was elevated (35 mm/
hour).  Autoimmune work-up showed normal 
antinuclear antibody (ANA)  titer, complement 
levels, negative C-reactive Protein (CRP), and 
negative antineutrophil cytoplasmic antibody 
(ANCA).

Pre-necrotomy Doppler of the right foot 
showed weak anterior and posterior tibial pulses 
with reduced lumen and oxygen saturation of 
89.%.  The left foot had a weak anterior but 
intact posterior tibial pulse, with toe saturation of 
78 %.  Computed tomography (CT) angiography 
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(Figure 2) revealed complete occlusion of the 
right lower limb at the ankle level.  Similar distal 
non-visualization on the left foot was likely due 
to poor contrast flow.  No vascular abnormalities 
were noted in the cervical, thoracic, or abdominal 
regions.  Skin biopsy from the right hallux, 
performed three months post-necrotomy and 
one month after immunosuppressive therapy, 
showed no definitive signs of vasculitis.  Arterial 
wall biopsy was not performed to avoid invasive 
intervention.  

to mycophenolate sodium (360 mg twice daily), 
and methylprednisolone was increased to 24 mg 
daily.  At 6-month follow-up, the patient showed 
complete resolution of symptoms with restoration 
of palpable pulses.

DISCUSSION

This case highlights a rare clinical manifestation 
of PAN in the form of ALI, which required 
prompt treatment to prevent further damage to 
the lower extremity.  Peripheral vascular disease 
is one of the recognized manifestations of PAN.  
Vascular involvement of the lower limbs in 
PAN may present with a broad spectrum of 
symptoms, including claudication (6), Raynaud’s 
phenomenon (11), peripheral gangrene (12-14), 
and ALI (6,7,13,15).  Vasculitis contributes to 
the development of ALI through inflammatory 
processes affecting the blood vessels (1).  
Vessel wall thickening and intimal proliferation 
resulting from inflammation can significantly 
narrow the lumen, predisposing the vessel to 
thrombosis (15).  Similar to other types of 
vasculitis, impaired endothelial function may 
indicate direct activation and injury of endothelial 
cells caused by primary inflammatory processes 
or by proinflammatory cytokines or antibodies.  
This activation can contribute to the establishment 
of an inflammatory milieu through the production 
of cytokines and adhesion molecules (10,16,17).  
CD4+ and CD8+ T lymphocytes play a key 
role in vascular inflammation.  CD4+ T cells 
secrete cytokines that mediate the activation and 
recruitment of macrophages.  Cytotoxic T cells 
and macrophages constitute the major cellular 
components of vessel wall inflammation in muscle 
and nerve biopsies from PAN patients (18).  
Elevated serum levels of interleukin (IL)-8, IL-
2, tumor necrosis factor-α (TNF-α), and IL-1β 
have been reported in PAN (18–20).  

Clinically, patients with PAN often present 
with nonspecific constitutional symptoms such 
as malaise, weight loss, fever, arthralgia, and 
myalgia, which occur in more than 90 % of 
cases (21).  The peripheral nervous system and 
skin are among the most frequently involved 
organ systems.  Neurologically, mononeuritis 
multiplex is the most prevalent presentation, 
followed by symmetrical polyneuropathy (22,23).  

Figure 2.  CT angiography of the lower limbs showing 
filling defects.  The red arrow indicates the level of arterial 
occlusion.

Based on clinical, laboratory, and imaging 
findings, the patient was diagnosed with PAN 
presenting as acute limb ischemia.  Initial 
treatment with azathioprine (50 mg twice daily) 
and low-dose methylprednisolone (4 mg daily) 
led to partial improvement.  Due to persistent 
absence of distal pulses, therapy was switched 
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Dermatologic findings may include livedo 
reticularis, subcutaneous nodules, necrosis, 
and ulcers (24).  In this case, before the onset 
of significant ischemic symptoms, the patient 
initially presented with a painful nodule on the 
right great toe, which was initially diagnosed as 

a clavus.  However, we suspect that this lesion 
may have represented a cutaneous manifestation 
of PAN—specifically, a painful subcutaneous 
nodule, as commonly reported in patients with 
this form of vasculitis.  An overview of PAN 
clinical features is provided in Table 1.

Table 1. Clinical features of systemic PAN as reported in several studies.
	
	 Reeves and 
	 Bresnihan	 Bae et al. 	 Rohmer et al.	 Karadag et al. 
	 (25)  	 (26)	  (23) 	 (24) 

Patients (n)	 9	 27	 196	 282
Mean age (years)	 53	 47.4	 53.62	 41.5
Male/female ratio	 1.25	 1.7	 1.6	 1.25
Constitutional signs				    78.8
       Fever		  52	 54.3	 45.2
       Weight loss		  44	 49.2	 50.6
Musculoskeletal manifestation				    71
       Myalgia	 67	 70	 34.5	 51.7
Joint manifestation	 33	 30	 46.7	 53.2
Neurologic manifestation	 100	 63	 58.9	 61.2
       Mononeuritis multiplex	 89		  40.6	
       Polyneuropathy	 100		  6.6	
Central nervous system manifestation	 22		  9.1	 16.8
Cutaneous manifestation	 56		  58.4	 62.5
       Livedo reticularis	 33	 11	 17.3	 25
       Subcutaneous nodules		  11		  19.1
       Purpura	 56		  13.2	
Peripheral ischemia, Raynaud’s phenomenon		  11		  10.5
Gangrene, necrosis	 11		  40.6	 16.6
Renal impairment	 67	 30	 19.8	 48.2
Hypertension		  30	 15.7	 36.3
Gastrointestinal manifestation	 67	 33	 27.4	 52.2
Cardiac manifestation	 67		  9.1	 8.5
Orchitis, testicular tenderness		  24	 15.7	 12.6

Several studies have reported peripheral 
ischemic manifestations in patients with 
PAN.  It has been described that cases of PAN 
presenting with claudication are a clinical 
manifestation (6,27).  Rohmer et al. (23) 
documented a relatively high incidence of necrotic 
skin lesions at 40.6 %, while Karadag et al. (24) 
reported a lower frequency of 16.6 %.  Other 
studies have noted gangrene as a less common 
manifestation, occurring in approximately 11 % 
of cases (25).  Shukla et al.  (6) reported a case of 
PAN initially presenting with claudication, which 

progressed to acute-on-chronic limb ischemia.  
The patient achieved remission following initial 
treatment with intravenous methylprednisolone at 
a dose of 1 gram per day for three days, followed 
by tapering, in combination with azathioprine.

Currently, there are no specific biomarkers 
available for the diagnosis of PAN.  Therefore, 
diagnosis relies on a combination of 
clinical features, angiographic findings, and 
histopathological evaluation (10,20).  Laboratory 
investigations help evaluate the degree of organ 
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involvement.  Acute phase reactants, including 
erythrocyte sedimentation rate and C-reactive 
protein, are frequently elevated (8,20).  Other 
key tests include serum creatinine, liver function 
tests, muscle enzyme levels, hepatitis B and C 
serologies, and urinalysis.  Additional laboratory 
evaluations—such as ANCA (antineutrophil 
cytoplasmic antibody) and ANA (antinuclear 
antibody), complement levels (C3 and C4), and 
cryoglobulins—help differentiate PAN from other 
forms of vasculitides (8).  

CT or Magnetic Resonance (MR) angiography 
is commonly used to detect both aneurysmal and 
stenotic changes in medium-sized vessels (27).  
Biopsies should be obtained from symptomatic 
sites, and when multiple organ systems are 
involved, less invasive sites such as the skin, 

muscle, or sural nerve are preferred (28).  In 
our case, histopathological examination of the 
skin biopsy obtained post-necrotomy did not 
demonstrate definitive features of vasculitis.  
This may be attributed to the timing of the 
biopsy, which was performed approximately 
three months after symptom onset and one month 
after the initiation of immunosuppressive therapy.

Based on the 1990 ACR classification criteria, 
as outlined in Table 2, a diagnosis of PAN was 
established (29).  In this case, our patient exhibited 
myalgia and leg pain, polyneuropathy, diastolic 
blood pressure >90 mmHg, and abnormalities 
on CT angiography—fulfilling 4 out of the 
10 classification criteria of the 1990 ACR for 
PAN, thus classifying the vasculitis as PAN with 
sensitivity and specificity >80 %

Table 2. 1990 ACR criteria for classification of PAN and the provisional seven-item criteria.

1990 ACR criteria for classification of PAN (29)	 The provisional seven-item criteria (30)

1. Weight loss ≥4 kg	 1. Mononeuropathy multiplex
2. Livedo reticularis	 2. Gastrointestinal involvement
3. Testicular pain or tenderness	 3. Absence of MPO-ANCA
4. Myalgias, weakness, or leg tenderness	 4. Urine protein <2+
5. Mononeuropathy or polyneuropathy	 5. Fever for 1 week or weight loss of ≥4 kg
6. Diastolic blood pressure ≥90 mmHg	 6. Angiographic abnormality
7. Elevated BUN or creatinine	 7. Histologic evidence on biopsy
8. Hepatitis B virus	
9. Arteriographic abnormality	
10. Biopsy of a small or medium-sized artery containing PMN	

In Japan, the diagnostic criteria for PAN 
established by the Ministry of Health, Labour 
and Welfare (MHLW) were revised in 2006.  
Yamamoto and Oiwa (30) conducted a study to 
evaluate the sensitivity and specificity of both 
the ACR and MHLW criteria.  Based on this 
cohort study of patients with suspected PAN in a 
real-world clinical setting, they proposed a new 
diagnostic framework known as the provisional 
seven-item criteria, which demonstrated high 
sensitivity and specificity—92.3 % and 91.7 %, 
respectively—using a cutoff score of ≥4 points.  
While promising, this new set of criteria requires 
further validation in larger and more diverse 
patient populations.  The provisional seven-item 
criteria are summarized in Table 2.

Management strategies for active PAN 
depend on disease severity (31).  Initially, 
our patient exhibited features consistent with 
severe PAN, which led to a necrotomy being 
performed at the referring hospital.  However, 
upon presentation to our center, the patient no 
longer showed signs or symptoms indicative 
of organ-threatening features.  For patients 
with newly diagnosed active, non-severe PAN, 
current guidelines conditionally recommend 
treatment with a combination of a non-
glucocorticoid immunosuppressive agent and 
glucocorticoids over glucocorticoid monotherapy.  
The recommended non-glucocorticoid agents 
include methotrexate or azathioprine (31).  In 
this case, the patient initially received treatment 
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with azathioprine in combination with low-dose 
glucocorticoids.  Due to suboptimal clinical 
response, azathioprine was subsequently replaced 
with mycophenolate sodium.  Following this 
adjustment, the patient’s symptoms and clinical 
condition gradually improved, allowing for 
tapering of immunosuppressive therapy.
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