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Acute multifocal osteomyelitis: Tc-99m Methylendiphosphanate, Tc-99m 
HMPAO leucocytes and Tc-99m (V) dimercaptosuccinic acid imaging

Akut multifokal osteomiyelit: Tc-99m Methylendiphosphanate, Tc-99m HMPAO 
lökosit ve Tc-99m (V) dimercaptosuccinic acid görüntüleme
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Olgu Sunumu

Abstract
A 13 years old male was referred to nuclear medicine department for evaluation of suspected acute 
multifocal osteomyelitis. The staphylococcal infection was showed by blood culture. We performed Tc- 99m 
methylendiphosphanate (MDP) bone scan, Tc-99m HMPAO leukocyte scan and Tc-99m (V) dimercaptosuccinic 
acid (DMSA) scintigraphy. In this case, we were able to compare the bone and soft tissue uptakes of Tc-99m (V) 
DMSA with Tc-99m MDP and Tc-99m HMPAO leucocytes uptakes; simultaneously. Tc-99m (V) DMSA uptake 
was similar to Tc-99m MDP and Tc-99m HMPAO leucocytes.
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Öz
13 yaşındaki erkek çocuk, şüpheli akut multifokal osteomiyelit tanısı için nükleer tıp bölümüne sevk edildi. Kan 
kültürü ile stafilokok enfeksiyonu gösterildi. Tc-99m MDP kemik, Tc-99m HMPAO lökosit tüm vücut taraması ve Tc-
99m (V) dimerkaptosüksinik asit tüm vücut sintigrafisi yapıldı. Kemik ve yumuşak doku enfeksiyonunun Tc-99m 
(V) DMSA tutulumu, Tc-99m MDP ve Tc-99m HMPAO lökosit tutulumları ile eş zamanlı olarak değerlendirebildi. 
Tc-99m (V) DMSA tutulumu, Tc-99m MDP ve Tc-99m HMPAO lökosit sintigrafisinde görülen tutuluma benzerdi.
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Introduction

Several nuclear medicine procedures are 
being used for the evaluation of osteomyelitis. 
The choice of modalities depends on whether or 
not the bone has been injured (previously affected 
by other pathologic conditions) and on the site of 
the suspected infection [1, 2]. Multiphase bone 
scanning is the imaging modality of first choice 
for suspected osteomyelitis. Another useful test 
in the diagnosis of osteomyelitis is 111In oxine or 
99mTc- hexamethylpropylene amine (HMPAO) 

labeled leukocyte imaging as specific agent 
for infection. 99mTc-HMPAO labeled leukocyte 
imaging can safely be applied in children. 
This agent is more accurate at localization of 
lesions than 99mTc-phosphanate in children and 
more specific in detecting infection at site of 
preexisting disease [3].

99mTc(V) dimercaptosuccinic acid is taken 
up both by the bone lesions [4-7] and by some 
soft tissue infections [7-11]. We present the 
findings of 99mTc(V)-DMSA scan as comparison 
with 99mTc-MDP bone scintigraphy and 99mTc-
HMPAO- leukocyte imaging in the case with 
multifocal osteomyelitis.

Case report

A 13-years old male was referred to nuclear 
medicine department for evaluation of suspected 
acute osteomyelitis. He has suffered fever, pain 
and swelling on left thigh, left knee and right 
foot for one week. We detected acute infection 
findings in blood studies, as following: leukocyte 
count: 14000/mm3, CRP: + + +, ESR: 60 mm/
min and neutrophils 82% in blood smear. The 
staphylococcal infection was showed by blood 
culture. The patient relieved by IV vancomicine 
treatment. 
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The increased bone uptake at left sacroiliac 
junction, left iliac crest, left femur metaphyseal 
region and femoral head, distal right tibia, 
distal left femur and proximal left fibula were 
revealed by 99mTc-MDP bone scintigraphy. 99mTc-
HMPAO leukocyte uptake areas in bone tissue 
were similar to bone scan but its accumulation 
intensities were less than bone scan. In addition, 
they were demonstrated soft tissue uptake areas 
in lateral of left hip, distal left tibia and proximal 

left fibula by the labeled leukocyte scan. 99mTc(V)-
DMSA uptake in early scans (3.hr) were observed 
in all localizations of soft tissue infection detected 
by 99mTc-HMPAO leucocyte scan. 99mTc-HMPAO 
leucocyte uptakes were more intens than 
99mTc(V)-DMSA uptakes in localizations of soft 
tissue infection. In the late (6.hr) 99m Tc(V)-DMSA 
imaging, the localisation of activity accumulation 
were similar to 99mTc-MDP scan (Figure 1).

Figure 1. Bone scintigraphy, leukocyte scan and Tc-99m (V) DMSA scan were obtained using 370 
MBq (10mCi) Tc-99m MDP, 185 MBq (5 mCi) Tc-99m HMPAO leucocytes and 185 MBq (5 mCi) Tc-
99m (V) DMSA [14]; respectively. All of scintigraphy studies were acquired by LEAP collimator in 256 
x 256 matrix size. Planar images were obtained at 3th hour for Tc-99m MDP and Tc-99m HMPAO 
leucocytes. Tc-99m (V) DMSA scans were performed at 3th and 6th hours. The period between scans 
of each radiopharmaceutical was two days. Uptake areas of Tc-99m HMPAO leucocytes in bone 
tissue were similar to bone scan and Tc-99m (V)-DMSA scan. Tc-99m (V) DMSA accumulation in the 
late (6.hr) was similar localizations to Tc-99m MDP uptakes. Tc-99m (V) DMSA uptake in early phase 
(3.hr) scan and late phase (6.hr) scan were observed in the all infected localizations of soft tissue and 
bone detected by Tc-99m HMPAO leucocyte scan
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Discussion

In the case reported here, we were able 
to compare simultaneously 99mTc(V)-DMSA 
uptakes of the bone and soft tissue infection 
with 99mTc-MDP and 99mTc labeled WBC 
scintigraphies. Because normal bone uptake 
of 99mTc(V)-DMSA was less than 99mTc-MDP, 
99mTc(V)-DMSA scan delineated bone infection 
areas better than 99mTc-MDP scan. Early and 
late 99mTc(V)-DMSA uptakes showed similar 
behaviors with use of 99mTc labeled WBC and 
99mTc-MDP scintigraphies in the assessment of 
soft tissue and bone infection; respectively. 

99mTc(V)-DMSA is localized in bone lesions 
like 99mTc-MDP localizations. Some authors have 
postulated that pentavalent core of 99mTc(V)-
DMSA (TcO4

3 -) resembles the phosphate ion 
(PO4

3 -) and that it accumulates in bone lesions 
by a mechanism similar to that for phosphate 
[7, 12-14]. 

As a result, 99mTc(V)-DMSA scan performed 
at 3. hr and 6.hr was able to show the multifocal 
osteomyelitis foci. 
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