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Case Report
18F-FDG PET/CT in polyarteritis nodosa with  
multisystem involvement: utility in defining disease extent
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Abstract: Polyarteritis nodosa (PAN) is a rare systemic necrotizing vasculitis. It affects the medium-sized arteries. It attacks many parts 
of the body in very different ways. Therefore, it is difficult to diagnose and stage. 18F-fluorodeoxyglucose (18F-FDG) PET/CT combines ana-
tomic and metabolic activity. This can show the complete extent of the disease in PAN very well. We report a 35-year-old man with fever, 
generalized myalgia, black stools and dry gangrene at the tip of his fingers. Laboratory tests revealed high C-reactive protein and high 
erythrocyte sedimentation rate. However, the anti-neutrophil cytoplasmic antibodies (ANCA) were negative. 18F-FDG PET/CT identifies 
multisystem lesions. The doctor thought that these lesions were there, but they could not be found by regular scanning. These lesions 
include high activity of many muscles, more absorption of the middle artery of the calf, local absorption of the skin between the toes, and 
absorption of the stomach wall. Tissue samples from many places confirmed necrotizing arteritis. After treatment with corticosteroids 
and targeted antibiotics, the patient’s condition improved.
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Introduction

Polyarteritis nodosa (PAN) is a rare systemic necrotizing 
vasculitis. It primarily affects medium-sized arteries, with 
occasional involvement of small arteries while sparing 
arterioles, capillaries, and venules [1, 2]. Clinically, PAN 
manifests as non-specific systemic symptoms such as 
fever and weight loss, which may involve the nervous sys-
tem, skin, kidneys, gastrointestinal tract, etc. [3]. 
Diagnosis is still difficult. There are no specific blood 
markers. PAN resembles other inflammatory diseases.

18F-FDG PET/CT can detect glucose metabolism abnor-
malities in inflammatory tissues. This is a key sign of 
active vasculitis. Therefore, this kind of scanning has 
become an important tool for evaluating systemic inflam-
matory diseases [4]. Severe PAN with multi-system 
involvement and hematological abnormalities is uncom-
mon in young adults under 40 years old. These young 
patients make up only 8.7% of all PAN cases. And fewer 
than 5% of all PAN patients present with concurrent myop-
athy, pure red cell aplasia, and sepsis together [5]. Here, 
we report an unusual PAN case with multi-system 
involvement. 

Case presentation

A 35-year-old man significant past medical history pre-
sented with a 2-week history of swelling and pain in his 
left jaw and right lower leg. These symptoms progressive-
ly worsened over the subsequent week. He also devel-
oped fever and melena. Physical examination revealed a 
tender left submandibular lymph node. It was about 1 cm 

wide. He had painful swelling in his right upper arm, but-
tock, and calf. He had dry gangrene of the skin between 
his toes on both feet. He also had skin discoloration on 
the tip of his nose. The doctor noted limb muscle wasting 
and weaker tendon reflexes. His muscle strength was 4/5 
in all arms and legs. The right side was weaker than the 
left side.

Laboratory tests revealed markedly elevated C-reactive 
protein and erythrocyte sedimentation rate. Both anti-
neutrophil cytoplasmic antibodies (ANCA) and antinuclear 
antibodies were negative. Microbial testing identified 
presence of penicillin-resistant epidermal staphylococcus 
in the wound fluid. It was also found that the level of 
Epstein-Barr virus DNA was 1.16 × 104 copies/mL. But 
the blood culture result is still negative. Blood tests con-
firmed secondary pure red cell aplastic anemia, accompa-
nied by severe anemia and hypoproteinemia. Electromyo- 
graphy demonstrated peripheral neurogenic injury, pre-
dominantly affecting the lower extremities.

18F-FDG PET/CT was performed for comprehensive dis-
ease staging. Coronal maximum intensity projection (MIP) 
images showed diffuse skeletal muscle hypermetabo-
lism, most prominent in the extremities and right iliop- 
soas muscle (SUVmax 3.14-9.19) (Figure 1A). Linear 
radiotracer uptake along medium-sized vessels, forming 
the characteristic “vascular tree” pattern, had been de- 
scribed in most reported cases [6-8]. The “leopard sign”, 
defined by multiple focal hotspots in skin and muscles, 
had also been documented [9]. In this patient, however, 
the FDG distribution pattern suggested predominant 
small-vessel rather than classic medium-vessel involve-
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ment. Fused axial images revealed a pronounced “dirty 
muscle sign”, more conspicuous than previously reported 
[6], with radiotracer accumulation in intra- and intermus-
cular connective tissues (SUVmax 9.78, right psoas major 
muscle). Uptake was also seen along the bilateral popli-
teal arteries and their branches (SUVmax 4.34), consis-
tent with vascular wall inflammation, without large-vessel 
involvement or aneurysm formation. Focal hypermetabo-
lism was noted in the bilateral toe webs (SUVmax 3.59-
5.48), corresponding to clinically evident dry gangrene 
(Figure 1C), and in the gastric antral wall (SUVmax 2.57), 
which prompted gastroscopy and confirmed a large ulcer 
with inflammatory necrosis (Figure 1B). Reactive hyper-

metabolism was present in bilateral cervical and axillary 
lymph nodes (SUVmax 2.53-3.87), spleen (SUVmax 3.56), 
and bone marrow (SUVmax 5.39).

Targeted biopsies of hypermetabolic lesions in the right 
upper arm, left buttock, and left lower leg revealed exten-
sive neutrophilic infiltration of small- to medium-sized 
vessel walls, accompanied by fibrinous exudation and 
necrotizing arteritis. These findings are pathognomonic 
for PAN [10] (Figure 1D). Pre-treatment magnetic reso-
nance imaging (MRI) of the lower extremities (Figure 2) 
was obtained on day 15. Coronal and axial T2-weighted 
sequences showed extensive subcutaneous and muscu-

Figure 1. 18F-FDG PET/CT imaging, a clinical photo, and histopathological features. A. MIP shows widespread high activity in muscles. 
This is most notable in the arms, legs, and right iliopsoas muscle. B. Fused axial PET/CT image shows a “dirty muscle sign”. There is 
activity in the connective tissue inside and between muscles (arrowheads). There is more tracer along the popliteal artery (white arrows). 
There is focal activity in the toe web skin (black arrow). And there is activity in the stomach wall (white V-shaped arrow). C. Clinical pho-
tograph of bilateral toe web dry gangrene, correlating with the PET/CT findings. D. Tissue slide (hematoxylin-eosin stain, ×400) shows 
necrotizing arteritis. There are white blood cells in the vessel wall and in the tissue around the vessel.
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lar edema (Figure 2A, 2B), sagittal T1-weighted images 
revealed intramuscular hemorrhage (Figure 2C), and fat-
suppressed T2-weighted sequences demonstrated well-
demarcated edematous foci (Figure 2D). Repeat MRI  
on day 40, 25 days later, showed marked resolution of 
edema, hemorrhage, and inflammatory signal abnormali-
ties (Figure 2E, 2F), confirming a favorable response to 
therapy.

In accordance with the 2021 American College of Rheu- 
matology/Vasculitis Foundation (ACR/VF) guidelines for 
PAN management [11], the patient was diagnosed with 
multisystem-involved PAN complicated by sepsis, severe 
immunodeficiency, critical illness-related myopathy/neu-
ropathy, and an A1-stage gastric ulcer (Forrest IIb classi- 
fication). Treatment followed guideline recommendations 
and included broad-spectrum antimicrobial therapy and 
sequential corticosteroid therapy. Markedly elevated in- 
fectious markers directed initial clinical attention toward 
sepsis early in the course. Empirical antimicrobials were 
started pending cultures. Once sensitivity data return- 
ed, linezolid, vancomycin, and meropenem were used in 
sequence. The fever and severe muscle pain have not dis-
appeared. Blood culture remained consistently negative. 
Subsequently, the wound was debrided, and the skin 
lesions improved. These results indicated that the staphy-
lococcal infection was well controlled.

PET/CT was performed at this time. The special metabolic 
pattern described above appeared. Then a muscle biopsy 
confirmed necrotizing arteritis. This shifted the diagnosis 

toward an underlying immune system problem. A trial of 
low-dose IV steroids was started. This gave quick relief of 
symptoms. Then the dose was raised slowly. Steroids 
were the only immunosuppressive agent used during the 
hospital stay.

The patient improved significantly over 44 days. Fever 
and melena resolved completely. Swelling in his extremi-
ties decreased substantially. He was sent home with mild 
lasting weakness in his right arm and leg. After going 
home, he got mycophenolate mofetil at a follow-up clinic 
visit. This was for long-term maintenance. At the last fol-
low-up several months later, he was still stable. He had no 
recurrence of vasculitis or infection.

Discussion

PAN is a rare systemic necrotic vasculitis. It primarily 
affects medium-sized arteries, with occasional involve-
ment of small arteries while sparing arterioles, capillaries 
and venules. Its effects on many parts of the body vary 
from person to person [1]. This difference, coupled with 
the lack of specific blood markers, makes early diagnosis 
and accurate staging difficult. According to 2021 ACR/VF 
guideline, PAN typically presents with negative ANCA, 
which is consistent with our case [11]. In this case, the 
concomit penicillin-resistant epidermal staphylococcus 
infection made the diagnostic problem more serious. This 
is because bacteria can simulate or aggravate PAN-
related inflammation [12]. The patient’s potential vascular 
inflammation may cause systemic inflammatory storms 

Figure 2. Pre-treatment and post-treatment lower extremity MRI scans. There was a 25-day gap between the two scans. A-D. Pre-treat-
ment MRI shows a lot of swelling under the skin and inside the muscles. There is bleeding inside a muscle (arrowhead). This matches a 
burst blood vessel. E, F. After treatment, MRI showed a significant decrease in swelling and bleeding. 
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muscles are described as a specific pattern of PAN vascu-
litis muscle disease [23]. This pattern is different from the 
proximal and strong, even uptake seen in idiopathic 
inflammatory muscle diseases [7]. 

In juvenile dermatomyositis, muscle FDG uptake tends 
to be symmetrical, diffuse and linear, mainly affecting the 
proximal limb muscles, without skin or subcutaneous 
involvement [7]. Its distribution is completely different 
from the perivascular and fascia patterns observed in this 
case. Septic muscle clots, in comparison, usually show up 
as uneven, random focal spots. They do not have the 
organized pattern around blood vessels seen here [7]. 
The muscle uptake in our patient also occurred together 
with line-shaped FDG buildup along the popliteal arteries 
and their branches. This group of findings indicated me- 
dial arterial vasculitis rather than primary muscle infec-
tion. Targeted muscle biopsy confirmed necrotic arteritis, 
and the entire blood vessel wall was inflamed. This pro-
vides organizational evidence.

After starting steroid and cyclophosphamide combined 
treatment, repeated PET/CT showed a significant decre- 
ase in muscle and blood vessel SUVmax. This matches 
the clinical improvement of the patient. But infectious 
muscle diseases are not expected to react so quickly only 
to immunosuppression. There are both EB virus infection 
and penicillin-resistant epidermal staphylococcus in the 
blood. But both of these situations are usually not related 
to this special pattern around the blood vessels and mu- 
scle cover. Reactive muscle diseases caused by serious 
diseases usually show milder and more dispersed ab- 
sorption. It has no organized “dirty muscle” appearance 
[24]. This level of diagnostic accuracy is very valuable. 
This is because FDG absorption itself is not specific. It 
can be seen in infection, cancer and other inflammatory 
diseases. By observing PET/CT results, bacterial culture 
results and patients’ reactions to treatment, this pro- 
blem can be effectively reduced [25].

Conclusion
This case shows the multiple uses of 18F-FDG PET/CT in 
PAN. As a whole-body imaging modality, PET/CT enables 
comprehensive assessment of systematic lesions across 
multiple organs. It guides targeted biopsy to obtain a 
clear diagnosis. And it links metabolic findings to patient 
symptoms. The “dirty muscle sign” broadens the known 
PET/CT imaging spectrum of PAN and underscores the 
necessity of identifying characteristic FDG uptake pat-
terns. In patients with suspected ANCA-negative multisys-
tem vasculitis, PET/CT offers a one-stop approach to opti-
mize both diagnosis and therapeutic planning. Prospective 
studies are warranted to validate PET/CT as a surrogate 
marker of disease activity and to develop standardized 
interpretation criteria for PAN.
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and immune system problems. Then this led to a second 
infection. Blind biopsy often misses the target of this dis-
ease. This is because the PAN lesion is patchy and only 
affects the short blood vessel segment [13]. Therefore, 
this increases the demand for imaging tools that can 
guide tissue sampling and improve biopsy results.

18F-FDG PET/CT played a key role in this case. It provides 
both anatomical and metabolic information [14]. In this 
case, it can accurately locate a wide range of high muscle 
activity, arterial inflammation, toe fin injury and gastric 
wall involvement. This drawing guided targeted biopsy 
and confirmed necrotising arteritis. Therefore, it avoids 
the well-known problem of plaque PAN blind sampling 
[15, 16]. The patient is younger than usual (under 40 
years old) and has other rare health problems. These fac-
tors increase the value of PET/CT in tracking disease 
transmission and guiding treatment.

In this case, the “dirty muscle signs” are very prominent. 
The results show that FDG accumulates diffusely in tis-
sues inside and between muscles. This model broadens 
the known PAN PET/CT range. It also distinguishes PAN 
from the classic “vascular tree” pattern [6-8] and “leop-
ard sign” [9]. This sign reflects a potential disease of 
inflammation of the whole wall of blood vessels with the 
accumulation of white blood cells. It conforms to the 
guideline description of middle and medium artery dis-
ease [11, 17]. It shows the changes of extravascular 
inflammation that routine angiography often misses [8].

PET/CT also links metabolic problems with actual organ 
damage. It guides the confirmation of the gastric extent 
of the gastric ulcer. It also independently confirmed the 
toe fin gangrene [18]. Structural scans such as CT angiog-
raphy (CTA) and MRI are good at detecting aneurysms or 
stenosis. But they can’t find mild inflammation of the vas-
cular wall or extravascular lesions. PET/CT found that the 
patient had gastric wall vasculitis. But the first abdominal 
CT didn’t find it. This finding is very important because 
intestinal involvement is one of the most serious prob-
lems of PAN [19]. PET/CT can check vascular diseases 
and extravascular diseases at the same time. Therefore, 
it reduces repeated scans and makes the diagnostic path 
simpler [20]. MRI shows that the swelling has decreased 
after treatment. However, the semi-quantitative parame-
ters (SUVmax, metabolic volume) given by PET/CT can 
track disease activity and predict the long-term course of 
vascular inflammatory diseases [21]. These numbers can 
guide the gradual reduction of personalized steroids. The 
current guidelines openly say that this is necessary.

PET/CT can distinguish between vasculitis lesions and 
infectious lesions by observing the uptake pattern. This 
ability is the key to balancing immunosuppressive drugs 
[11] with correct antibiotics against epidermal staphylo-
coccus [22]. Accordingly, this contributes to favorable 
clinical outcomes for patient. Some studies object to 
attributing high activity of broad muscles to reactive or 
infectious muscle diseases. The “dirt muscle signs” of 
tracer accumulation in tissues inside and between the 
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