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Abstract
Necrotizing fasciitis is a rapidly progressing infection of the fascia deep to the skin and superficial to the muscles.  This disease is associated with significant morbidity 
and mortality thus requiring prompt recognition and diagnosis. In some cases, diagnosis of necrotizing fasciitis can be made by physical exam findings alone; however, 
imaging modalities such as ultrasound, radiographs, computed tomography and magnetic resonance imaging can aid in making the diagnosis. In this case, the findings 
on computed tomography (CT) and magnetic resonance imaging (MRI) were nonspecific. However, a tagged white blood cell scan, a nuclear medicine study, assisted 
in the location of an infection source in the patient, leading to a diagnosis of necrotizing fasciitis. 
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Introduction
The workup of fever of unknown origin can be broad and all 

encompassing. Clinicians have many tools to utilize to rule in or 
out various pathologies. An infrequently used imaging modality, 
Indium-111 white blood cell (In-111 WBC) imaging is a nuclear 
medicine procedure that can provide valuable information about the 
diagnosis of infections. The scan entails removing white blood cells 
from the patient, tagging them with Indium-111 radioisotope, and then 
injecting them back into the patient intravenously. The tagged cells will 
localize to the source of infection, which can be seen on subsequent 
scanning. In-111 WBC scan has been shown to aid in the diagnosis 
of infection, particularly osteomyelitis and vascular graft infections, 
as well as in soft tissue sarcoma and neoplasm [1-5]. This case report 
details the use of In-111 WBC scan to diagnose necrotizing fasciitis, 
which is historically not a typical use of In-111 WBC scan.

Case report
A 46-year-old man with a history of IV drug use, heart failure 

and renal failure one-month status post heart and kidney transplant 
presented with fevers, septic shock and severe right lower extremity 
pain.  Workup of this patient’s condition included computed 
tomography (CT) and magnetic resonance imaging (MRI) scans, 
both demonstrating non-specific right lower extremity edema. The 
finding of edema is nonspecific and can be seen with many processes 
including fluid overload. Subcutaneous emphysema is a specific finding 
for necrotizing fasciitis; however, this finding was not seen in this case.  
In fact, subcutaneous gas is seen only in the minority of cases [6]. A 
tagged-WBC scan was ordered for workup of fever of unknown origin 
and revealed marked increased WBC accumulation in the right lower 
extremity with a linear pattern confined to the fascial planes (Figure 
1). The patient was taken to surgery and necrotizing fasciitis due to 
Klebsiella pneumonia was confirmed via pathology and histology 
(Figure 2).

Discussion
Necrotizing fasciitis is a surgical emergency with significant 

morbidity and mortality, characterized as a rapidly progressing 

infection of the fascia deep to the skin and superficial to the muscles 
[7]. This infection is typically polymicrobial resulting from organisms 
such as Clostridium, Proteus, E. coli, Bacteroides, Enterobacteriaceae, 

Figure 1. (A) Anterior and (B) posterior planar images from an In-111 WBC scan showed 
marked increased WBC accumulation in the right leg (red arrowheads). Additional findings 
included diffuse uptake in the lungs (blue arrows) reflecting pneumonia and linear uptake in 
the right lower quadrant of the abdomen (black arrow) reflecting an infected renal transplant 
incision. MRI (T2 fat saturated) sequences of the bilateral thighs (C) and right knee (D) 
demonstrate bilateral T2 hyperintensity in the subcutaneous tissues reflecting edema. CT 
images of the bilateral thighs (E) and bilateral knees (F) demonstrate increased density in 
the subcutaneous tissues reflecting edema. The SPECT-CT images of the bilateral thighs 
(G) and knees (H) demonstrate WBC accumulation in a linear pattern that localizes to the 
fascial plane between the skin and the musculature
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scan potentially have a higher sensitivity and/or specificity for detection 
of necrotizing fasciitis than CT and/or MRI?  Could a nuclear medicine 
WBC scan be beneficial for surgical planning? In-111 WBC scans have 
historically been used to aid in the workup of fevers of unknown origin, 
and to diagnose infections, particularly osteomyelitis and vascular graft 
infections. Lewis et al. reported that In-111 WBC scans were useful 
less than half the time at their care center; however, they suggest that 
targeted use of the study to evaluate for specific infections could be 
considered. Our case report suggests further exploration about the 
utility of the In-111 WBC scan, as it may be underutilized as a tool in 
diagnosing and surgical planning in patients with necrotizing fasciitis.
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Klebsiella or Group A strep [8-11]. Rapid diagnosis is key in 
management of this disease as treatment includes prompt surgical 
debridement and IV antibiotics. 

Currently, the imaging modality of choice to evaluate for necrotizing 
fasciitis is MRI, with a sensitivity of 93%. CT is also used but has a 
lower sensitivity of 80% [12]. Necrotizing fasciitis is rarely diagnosed 
with a nuclear medicine scan. To our knowledge, there is only one case 
reported on a Tc-99m labeled WBC scan in 1999[13] and one case 
reported on a Ga-67 scan in 2003 [14]. Necrotizing fasciitis has not 
been reported on an In-111 WBC scan. Our In-111 labeled WBC scan 
and the two other nuclear medicine scans of necrotizing fasciitis in the 
literature demonstrate a strikingly similar linear pattern of uptake on 
the planar imaging. As a result of these similarities and findings, we feel 
that this case brings up a couple of important questions. Does a WBC 
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Figure 2. Epidermis and dermis 4x (A) 10x (B) 20x (C): Denuding epidermis and 
underlying dermis with interstitial and perivascular mixed inflammatory infiltrate composed 
of neutrophils and lymphocytes with necrotic adnexal structures. Deep dermis and subcutis 
4x (D) 10x (E) 20x (F): Prominent mixed lymphocytic and neutrophilic inflammatory 
infiltrate in the deep dermis and subcutis
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