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INTRODUCTIONINTRODUCTION

Fracture-related infections (FRIs) encompass a broad
range of infections associated with bone fractures;
they remain a significant clinical challenge. Here, we
aimed to investigate the viability of focusing on soft-
tissue management in patients suspected of chronic
FRI, who exhibit no significant bony uptake on bone
single photon emission computed tomography
(SPECT)/computed tomography (CT) scans.

MATERIALS & METHODSMATERIALS & METHODS

Patients in the Criteria 1 group were treated with
antibiotics and soft tissue debridement without bony
procedure. The average duration of antibiotic therapy
was 6.7 weeks. Treatments were individualized, including
implant changes, local flaps, skin grafts, and negative 
pressure wound therapy. No recurrence was reported in
the mean follow-up of 21.3 months. Patients in the
Criteria 2 group were treated with oral antibiotics (mean
duration: 5.9 weeks) and daily wound dressings. No
recurrence was reported in the mean follow-up of 26.0
months, and no surgical interventions were required
(Figure 1,2,3 and 4).

Between January 2016 and January 2022, we managed
25 patients with chronic FRI or post-traumatic
osteomyelitis using technetium 99m-methyl
diphosphonate bone SPECT/CT to assess infection
depth. Among them, 13 patients showing negligible
bony uptake were included and categorized into two
groups based on wound discharge reaching the
bone/implant (Criteria 1, n = 6) or not (Criteria 2, n =
7)(Table 1).

RESULTSRESULTS

CONCLUSIONCONCLUSION

This study demonstrates the feasibility of focusing on
soft-tissue management in patients with chronic FRI
showing minimal bony uptake on bone SPECT/CT. Our
treatment protocol avoided unnecessary surgical bone
procedures, resulting in successful clinical outcomes
with no recurrences.
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Figure 1. Treatment algorithm based on bone SPECT/CT. FRI, fracture-related infection; PTO, post-traumatic
osteomyelitis; SPECT, single photon emission computed tomography

(i and j). Plain radiography at 14 months
postoperatively. The patient is able to continue his normal daily activities
without infection recurrence.

Figure 2. A 65-year-old male with a 2-
year history of an open wound
exposing the tibial bone.
(a, b and c). Plain radiography and
medical photos showing a persistent
soft defect exposing the tibial bone
with a retained tibial nail and
suspicious sinus tract, all of which
suggest chronic FRI involving the bone.
(d). Bone scan shows increased uptake
at the suspected area.
(e, f and g). Bone SPECT/CT scans
show only mild bony uptake (green
and yellow colour) in the suspected
area, suggesting that there is no active
bone infection that required bony
procedures.
(f). Medical photo showing successful

coverage of soft tissue defect and
eradication of infection after partial
excision of
exposed necrotic bone and soft tissue
coverage procedure through local flap 
and skin grafting.
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Figure 3. An 84-year-old female with chronic FRI after an operative management for open distal radius and ulnar
fractures.
(a and b) Initial radiography after open reduction and internal fixation for the open distal radius and ulnar fractures. 
(c and d) Persistent wound discharge and metal failure at the distal radius despite 1 month of treatment including
multiple debridement, metal removal, and antibiotics.
(e and f) MRI shows fluid collection and bone marrow signal abnormalities at nonunion sites, suggestive of 
osteomyelitis.
(g). Bone scan indicates increased uptake in the areas corresponding to MRI findings. 
(h and i) Bone SPECT/CT scans show no significant bony uptake in suspected areas of osteomyelitis, as well as mild 
uptake near the loosened screw, which is interpreted as a reactive change.
(j). Postoperative image after soft tissue debridement and fixation using a longer locking plate. (k and l). Plain 
radiography at 18 months post-treatment demonstrating no infection recurrence and successful bony union.
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Figure 4. A 60-year-old female patient with tibial
wound discharge, redness, and pain that started 1
month ago.
(a). Medical photo showing tibial wound discharge
from the previous surgical site.
(b, c, d, and e). A series of diagnostic images including
plain radiography, MRI, and bone scans showing signs
of chronic FRI and suggesting possible bone
involvement.
(f and g). Bone SPECT/CT scans reveal no significant 
bony uptake in the areas of concern, leading to a
diagnosis of soft tissue infection.
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