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Detection of Osteomyelitis Using a Tc-99m Labeled
Antigranulocyte Antibody Immunoscintigraphy
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Purpose: The purpose of this study was to evaluate the diagnostic accuracy of Tc-99m
labeled antigranulocyte antibody immunoscintigrapy in the diagnosis of osteomyelitis and
compare with the results of triphasic bone scan. Materials and Methods: The study popula-
tion was 39 patients (22 male, 17 female) who had uncertain diagnoses of osteomyelitis.
Fifteen patients had history of orthopedic surgery, and 5 had previous fracture. One milligram
of monoclonal antibody against NCA-95 was labeled with 370 MBq of Tc-99m, injected
intravenously, and 4 hour images were obtained. Triphasic bone scan images were obtained
in 30 patients. The final diagnosis was confirmed by bacteriologic culture, biopsy or long
term clinical follow up. Results: Twenty one patients were confirmed to have osteomyelitis
(1 acute, 20 chronic). Eighteen patients were without osteomyelitis. Antigranulocyte antibody
immunoscintigraphy had a sensitivity of 71% (15/21), and a specificity of 89% (16/18), while
the sensitivity and specificity of triphasic bone scan was 93% (13/14) and 38% (6/16), respec-
tively. Antigranulocyte antibody scan showed higher specificity of 100% (11/11) in com-
parison with 33% (3/9) of triphasic bone scan in patients with history of orthopedic surgery
or fracture. Conclusion: Antigranulocyte antibody immunoscintigraphy is more specific than
that of triphasic bone scan and may be helpful in patients with history of surgery or fracture.
However, sensitivity is lower than triphasic bone scan in the detection of chronic
osteomyelitis. (Korean J Nucl Med 1998;32:344-53)
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Fig. 1. (A) Whole body image of bone scan in patients with DM foot showed increased uptake in left foot.
This patient had underwent toe amputation 1 month before imaging study. (B) Whole body image
of antigranulocyte antibody scan showed increased uptake in foot. Bacteriologic culture confirmed
enterococcal osteomyelitis. (C) Simple radiography did not discriminate osteomyelitis from

postoperative change.
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Table 1. Clinical, Bone Scintigraphy and Antigranulocyte Immunoscintigraphy Findings in 39 Patients Suspec-
ted of Osteomyelitis

No. Sex Age Site Bone  Antigranulocyte Final diagnosis Verification Disease
scan scan duration
1 Male 50 Hip TP TP COM Culture 31 Years
2 Male 57 Knee TP TP COM Culture 4 Years
3 Male 58 Tibia TP TP CcoOM Clinical F/U 2 Years
4 Male 46 Manubrium TP TP COM Culture 12 Months
5 Male 62 Foot TP TP COM Culture 7 Months
6 Male 19 Tibia TP TP COM Clinical F/U 6 Months
7 Male 68 Hip TP TP COM Clinical F/U 6 Months
8 Female 51 Foot TP TP COM Clinical F/U 4 Months
9 Female 55 Foot TP TP COM Culture 3 Months
10 Male 29  Ankle NE TP COM Culture 20 Years
11 Female 48 Hip NE TP Tb Hip Biopsy 6 Years
12 Female 23 Hip NE TP CcOM Biopsy 5 Months
13 Male 56 Hip NE TP Tb Hip Culture 3 Months
14 Male 22 Ankle NE TP COM Clinical F/U 3 Months
15 Male 52 Hip NE TP AOM Culture 1 Months
16 Female 47 Femur Fp FP Osteosarcoma Biopsy 2 Months
17 Male 69 Hip FP FP Lung cancer metastasis Clinical F/U 2 Weeks
18 Female 57 Femr TN TN Bursitis Culture 3 Years
19 Female 40 Tibia TN ™ Bone Tumor Radiography 14 Months
20 Male 45 Tibia TN TN Non-specific Clinical F/U 3 Months
21 Female 58 Ankle TN N Cellulitis Culture 1 Months
22  Male 27 Knee N N Fascitis Culture 2 Weeks
23  Female 60 Femur TN TN Cellulitis Clinical F/U 1 Weeks
24 Male 56 Spine Fp TN Fracture Clinical F/U 16 Years
25 Female 39 Foot FP TN Postoperative Clinical F/U 3 Months
26 Female 58 Tibia FP TN Postoperative Clinical F/U 20 Years
27 Male 29 Hip FP TN Ankyosing spondylitis  Clinical F/U 10 Months
28 Male 60 Knee FP TN Degenerative arthritis ~ Culture 2 Months
29 Female 54 Clavicle FP N Bone Tumor Radiography 2 Months
30 Female 50 Spine Fp N HIVD Radiography 2 Months
31 Male 57 Femur FP ™ Fracture Clinical F/U 1 Weeks
32 Male 52 Hip NE ™ Postoperative Clinical F/U 12 Years
33 Male 36 Femur NE TN Postoperative Clinical F/U 10 Months
34 Male 37 Tibia FN EN COM Biopsy 10 Years
35 Female 42 Ankle TP FN COM Clinical F/U 25 Years
36 Female 30 Foot TP FN COM Culture 17 Years
37 Female 43 Tibia TP FN COM Clinical F/U 7 Months
38 Female 36 Mandible TP FN COM Biopsy 6 Months
39 Male 37 Femur NE FN COM Clinical F/U 8 Years

TP, True Positive, TN, True Negative, FP, False Positive; FN, False Negative; NE, Not Executed; COM,
Chronic Osteomyelitis.
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Table 2. Diagnostic Accuracy of Bone Scan, Antigranulocyte Kwmunoscitigraphy in the Diagnosis of

Osteomyelitis
Osteomyelitis
Method Sensitivity (%)  Specificity (%) Accuracy (%)
+ pu—
Triphasic bone scan 93 38 63
+ 13 10
— 1 6
Antigranulocyte antibody scan 71 89 79
+ 15 2
-~ 6 16

Table 3. Diagnostic Accuracy of Triphasic Bone Scan and Antigranulocyte Antibody Immunoscintigraphy in the
Diagnosis of Osteomyelitis in Patient Subgroups according to the Location (central vs peripheral),
History of Fracture or Orthopedic Surgery, or the Duration of Symptom

Antigranulocyte antibody scan

Triphasic bone scan

Subjects

Sensitivity Specificity Sensitivity Specificity
Bone marrow containing central skeleton 100% (5/5) 80% ( 4/5) 100% (2/2) 0% (0/4)
Peripheral skeleton 63% (10/16) 92% (12/13) 92% (11/12) 50% ( 6/12)
No previous history of operation or fracture  75% ( 9/12) 71% ( 5/7 ) 88% (7/8) 43% (3/7)

History of operation or fracture
Symptom duration (<8 Weeks)
Symptom duration (>8 Weeks)

67% ( 6/9) 100% (11/11)
100% ( 11 )
70% (14/20) 100% ( 9/9 )

100% ( 6/6 ) 33% ( 3/9)
_% (0/0) 33% (3/9)
93% (13/14) 43% ( 3/7 )

78% (719 )
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Fig. 2. (A) Whole body image of bone scan in a patient with history of orthopedic surgery in tibia 20
years ago showed increased uptake in left tibia. (B) Whole body image of antigranulocyte antibody
scan showed no antibody uptake. (C) MRI image showed bony irregularities at distal tibia. No
evidence of osteomyelitis was confirmed during the follow up period.

Fig. 3. (A) Bone scan showed increased uptake in manubriosternal joint. (B) Antigranulocyte Antibody
immunoscintigraphy showed matched defect in the same lesion. Osteomyelitis was confirmed by bacterial

culture.
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