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INTRODUCTION

Treatment of chronic osteomyelitis (COM) is 
challenging. It is important not only to use appropriate 
surgical technique and antibiotics, but also to 
determine the location and extent of osteomyelitis.
Various radiological methods are available for 
evaluation of COM. MRI can be used to determine the 
extent of bone infection and thus facilitate planning of 
surgical management. However, when a fracture or 
prior surgery is evident, MRI is less specific for the 
diagnosis of infection. In the presence of metallic 
implants, artefacts hamper the evaluation of areas of 
interest near the implant. In addition, MRI may lead to 
overestimation of the extent of infection due to 
detection of adjacent bone marrow edema. 
Recently, combined single-photon emission 
tomography/computed tomography (SPECT/CT) is 
widely used in orthopaedics. By combining a dual-head 
gamma camera with a low-power X-ray system, 
sequential acquisition of SPECT and CT data has 
become possible, allowing the overlay and precise 
correlation of the two data sets. Bone SPECT/CT is 
useful not only for the diagnosis of chronic post-
traumatic osteomyelitis but also for the localization of 
infective foci, enabling one-step surgical planning.

MATERIALS & METHODS

This study was performed to investigate the feasibility of 
bone SPECT/CT for pre-operative planning in the case of 
COM of the lower extremities, by localization of 
osteomyelitis lesions. Here, we evaluated the clinical 
results of surgical treatment for COM in the long bones 
of the lower extremities after localization of 
osteomyelitis lesions and intra-operative eradication 
based on bone SPECT/CT. 

PURPOSE

From January 2016 to January 2020, we surgically treated 
ten adult patients with Cierny-Mader type III COM (Table 
1) in the tibia or femur for a mean duration of 24.4 months 
(range, 7.0 – 70.0 months) (Table 2). We conducted 
preoperative planning by bone SPECT/CT and localization 
of osteomyelitis lesions. The treatment consisted of intra-
operative eradication of the infective focus and antibiotic 
administration (Figure 1,2 and 3). The clinical and 
radiological outcomes were retrospectively analyzed after 
a minimum of one year follow-up.

Table 2. Patient demographics and characteristics

RESULTS

The patients were surgically treated by thorough 
debridement, dead space management, and appropriate 
antibiotics without bone transport or an external fixator 
(Figure 1, 2 and 3). The location of the hot uptake region 
on bone SPECT/CT coincided with that of the osteomyelitis 
lesion, which was confirmed intra-operatively in all 
patients. At an average of 16.5 ± 4.3 months (range, 13.0–
25.0 months), clinical eradication of osteomyelitis was 
achieved in nine of the ten patients (Table 3). One patient 
required amputation due to recurrence of osteomyelitis. 

A successful clinical outcome was 
achieved in eight patients;    one suffered 
persistent ankle pain due to a destructive 
change in the ankle joint despite 
eradication of the infection.
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A 53-year-old man with chronic osteomyelitis of the tibia
due to an open fracture (case no. 1)
A,B Anteroposterior and lateral radiographs of the lower leg. There were characteristic radiological and anatomical 
landmarks, which corresponded to C and D. Yellow circle: the location where the thickened cortical bone became 
thinner; this corresponded to the yellow circle in C. White arrow: medial malleolus as an anatomical landmark, 
which corresponded to C. Black circle: the location of the defect in thickened cortical bone, corresponding to the 
black circle of D. 
C–E Preoperative bone SPECT/CT. We determined the extent of intraosseous debridement by matching the hot 
uptake region to simple radiographs using characteristic radiological and anatomical landmarks (yellow and black 
circles, white arrow). As the sinus tract was on the lateral side of the tibia (yellow arrow), we approached via the 
sinus tract on the lateral side of the tibia and created a cortical window for extensive debridement of the proximal 
and distal margins of the involved bone. 
F–H MRI of the lower leg. Although MRI could localize the sinus tract (yellow arrow), it could not determine the 
extent of osteomyelitis because of artefacts and abnormal signal changes caused by previous metal
implants. 
I–L Simple radiographs and bone SPECT/CT at the 1-year follow-up. There was no evidence of osteomyelitis, and 
the hot uptake region was absent
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Bone SPECT/CT is a feasible method for the 
localization and eradication of osteomyelitis lesions 
in COM of the
lower extremities and has favourable clinical 
outcomes. It can also be applied in cases of 
distorted bony structures caused
by previous trauma or surgery, or in the presence of 
implants.

CONCLUSION
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