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Pediatric osteomyelitis: Imaging clues and differential diagnoses
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Department of Radiology, Tokyo Metropolitan Children’s Medical Center

Abstract | There are many children with joint pain. Some of whom have musculoskeletal infection.

In growing children, if a patient with osteomyelitis dose not receive an adequate diagnosis and

treatment, he might suffer sequelae such as deformity. To avoid that situation, we should diagnose

them precisely and initiate treatment quickly.

Imaging technique plays an important role in diagnosing, evaluating, and monitoring osteomyelitis.

Herein, we show the etiology and typical imaging findings of pyogenic osteomyelitis. Some diseases

show similar imaging findings. We also show differential diagnoses (tuberculous osteomyelitis, BCG

osteomyelitis, and CRMO).

Osteomyelitis, Pediatric, Infection

L BHIC

20 AL IS B 2GR E RO ERIZ L -
T, B, bhvbhid % < OFERROEGIEIC
XU CIEMEA 2T &l U) G & 1T, B RA
e BT AR P28 2N TES XIS
BoTETOS, HEBEROBGYEE —FTE -
T, oA (ahd, BIS, mi, R, m
iz &), B, RENORIBEIHRAY TH 5.
FirE S R DIRGRE DR - AR A FEUE(L 35 2 &
FEEL <, BROEDOEDIZADELTE LD
wHRD 5N DY,

I EMR T T E AR R O - B2 B THE

EIRE| A S TE D, Y2 modality DRIV,
BIFTREN->THL Z&iX, EELADHE - %
JEZOEE L, BROPHREGHEICIOENS. KIET

18

&, FHOHORIYE, §abbHigicoOnTE
O, HHRAT R, AOHELR EIZO0nTith3 2
LEds.

NREOEBEORH : MNEOBRRE
EfREEET B DI

INROBOREIZ B TIEL (MR, W%
BRI WS EEE T ZARnbH D, Zhic
KoTHIFZORZLEML T ZENTE S,

2D, NRIZIIEATIZRD &k vigd
¥, WEMRE W FENTFEL, WENEtER
TR, BRI, SRR RS e £y
R LERE BEET 5. BRI X 0%
ENT 720, HMXWEETIIE S L0, /MR
DOFDORMX MG EAETR T SFEI2E, T2y
LU 288572 I H#T 5OTida <, 20Ok



T R L 54 S A BB b B

1LIEEEEX Pyogenic osteomyelitis

B DRI & 75 2 EGRE A BRI B R0
E LT, BN 7RG & AT E, BT 56
i, WRERHHRR O RG5O N, B B WIS
) (FHE, T, 2 IcafiNET 5. NRTIE,
MATHEAR S £ <, BPENAHTH B L d %
nTid N,

MmiTHERROILIRE TR
Pyogenic hematogenous osteomyelitis
NRIAOEHER DI REAN L, HERWTH S,
2, REMRE T OE@RETIE, mEiEL—7
KT, ZOEMNTHHRIZES WD ELEZED
LD, 207D, WHEITEWWICEE D,
LR T WS TH S, KEER, REEN,
RS, BEEEA R E DREOENE (b
b, MFRAL ) DBBIFIZASNS Z ENZN?,
W, AEROMAE L — I E D, B
L, BEWumEtirhE a2 KT 5. 2L
T, AR 2 K & R O s & Z 9
HETT DL, ZRONSEHEREIET, Th
SIEA LT <. EMEIC &> THRENE
E RS L, SEESEEANET S, & 20
BRI, BRED N S— 25T U TR T

Vol.29 No.1, 2013 19

AR L, ZhERIFZERENANS & 5 IZfHE
LT EWVWIEDTH D, HIE PGSR
%L, JEPFORERC £ TRIED I LT
TR % D IO Wi{§ % Fig 1 128

FrePR S, JEBAS, KR, BRI, fhoBy
i & F 20 0 BIEVENIC B, BRENR, BT
1E5 5728, B@ROFHRH b Z & < g
L, HIETESA AL 72354, Ao CBIEiNIC
Wl L, {LEEVEREiZE A0 E2"Y.

72, B b oA TO AR WHTER
W, FLRIHRI T, REN % B < tansphyseal
vessel SFAAF L, B & B, IMATEIRERIC
—DNI k5 TWB. ZD0, BHEDIAEH &
FCRDITWRLIFSY.

Z D& I ITRRED BB & - Fife s
% &, BN X ORI OB RPASIC X B R
R - PURGREA X725 3 (Fig2)??. 2505
7EEAADHE - SliEA M 5720108,
Uil 7e v 2 2R3 5 2 L EE L L 5.

BRSO BWHIIPE, BERE W, M M
FREGFE AT, E M A (LA X E E, BRI M A,
MR, BHZHEEH B KUCT) 2HWTAhIh5. &
&R ORI, HMX G ES RN ITbI S
FRRETH 525, PBPHICHICRENRD SN
BT lidnl, RERT~I0HBEHL 205, A
BHE, BEREE WS 2BORENALNS

Fig.1 Pyogenic osteomyelitis
Eight-year-old boy with left hip pain. Radiograph shows no significant skeletal abnor-
mality. Fat-saturated T2WI shows an intraosseous abnormal signal intensity area in
the left femoral apophysis and trochanteric region with surrounding soft tissue edema.
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Chronic pyogenic osteomyelitis
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Fig.2 A late consequence of pyogenic osteomyelitis
Radiographs of the hip. (a) was obtained when she was neonate, and (b) at 5 years.
(a) It is difficult to point out any definitive abnormality. (b) Severe deformity of the left
femoral head and neck is noted.
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Bacille Calmette-Guerin osteomyelitis

BCG I iR & 5 B GR OEEL &
[ % ECHMTH S, LirLars, HER
Do s, RO - #HE, 5
ok, U vosHigs, Eiid s & ORI DI,
B MEDI&GE (BCG-osis @ HIV &30 180 5 E
iE 72 & DO RIEARIRAE L BIHE) &5 72 BCG H#44#
&k BAIHESRE S hTnB®,

BCGH (M. bovice BCG) &4t % KXl & 4% BCG
%%, BCGHM#%ED AN 6 BIERICRIEL,
VUi E 2R T Zen %<, RO ERTIL
FA D, fERRIE TR BT O < DRI X
NTVWBED, AL EETH 5. BIRERIZZS
LUK, IMERAEIZ IV T & SIERIBO#RE 52
RoNnbDARTIEFRFRN TS 5. WHEAT I HTE
Db AERRIRGUC & B A% de & JEPLL,
B IR EE 2 Z & A% (Figd). fEEzli e

Fig.3 Chronic pyogenic osteomyelitis

Twelve-year-old boy.

a:Radiography of the foot shows an irregular radiolucent
lesion with periosteal reaction in the distal metaphysis
of the 4th metatarsal bone. There seems to be an ill-
defined radiolucent line connecting the lesion and the
surface of the lateral aspect of the metatarsal bone.

b: CT shows clearly a sinus tract (cloaca), which finding
indicates chronic pyogenic osteomyelitis.
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Table 1 Pathologic conditions associated with
CRMO?

Dermatologic disorders
Palmoplantar pustulosis
Psoriasis
Acne fulminans
Sweet syndrome
Pyoderma gangrenosum

Autoinflammatory disorders
Takayasu arteritis
Wegener granulomatosis

Gastrointestinal disorders
Crohn disease
Ulcerative colitis

Genetic syndromes
Majeed syndrome

Other conditions
SAPHO syndrome
Spondyloarthropathies
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Fig.4 BCG osteomyelitis

Two-year-old boy. M. bovine

BCG is identified by joint fluid

culture.

a:Radiograph of the right knee
shows an osteolytic lesion
extending from the epiphysis
through growth plate toward
the metaphysis. Soft tissue
swelling around the knee is
also noted.

b : Fat-saturated T2WI shows
an abscess in the distal fe-
mur and surrounding deep
soft tissue.
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Fig.,5 Radiographic features of bone lesions'”
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Table 2 Analytic approach to evaluation of the bone neoplasm must include patient age, multiplicity
of lesions, location in the skeleton and in the particular bone, and radiographic morphology®.

Location in particular bone:
What part of bone ?
(epiphysis, metaphysis,
diaphysis, central, eccentric)

Morphology

- border

) . Age?
bone destruction Gender ?

- periosteal reaction
- soft tissue mass
- matrix

NN
=
X

Single ?
Multiple ?

Location in the skeleton:
What bone ?

Tissue of Origin

Benign Lesion

Malignant Lesion

Bone forming
(osteogenic)

Osteoma
Osteoid osteoma
Osteoblastoma

Osteosarcoma (and variants)

Juxtacortical osteosarcoma (and variants)

Cartilage forming
(chondrogenic)

Enchondroma (chondroma)

Periosteal (juxtacortical) chondroma
Enchondromatosis (Ollier disease)
Osteochondroma (osteocartilaginous exostosis,
solitary or multiple)

Chondroblastoma

Chondromyxoid fibroma

Fibrocartilaginous mesenchymoma

Chondrosarcoma (central)
Conventional
Mesenchymal
Clear cell
Dedifferentiated

Chondrosarcoma (peripheral)
Periosteal (juxtacortical)

Fibrous, osteofibrous,
and fibrohistiocytic
(fibrogenic)

Fibrous cortical defect (metaphyseal fibrous
defect)

Nonossifying fibroma

Benign fibrous histiocytoma

Fibrous dysplasia (monostotic and polyostotic)
Fibrocartilaginous dysplasia

Focal fibrocartilaginous dysplasia of long bones
Periosteal desmoid

Desmoplastic fibroma

Osteofibrous dysplasia (Kempson-Campanacci
lesion)

Ossifying fibroma (Sissons lesion)

Fibrosarcoma
Malignant fibrous histiocytoma

Vascular

Hemangioma
Glomus tumor
Cystic angiomatosis

Angiosarcoma
Hemangioendothelioma
Hemangiopericytoma

Hematopoietic,
reticuloendothelial,

Giant cell tumor (osteoclastoma)
Langerhans cell histiocytosis

Malignant giant cell tumor
Histiocytic lymphoma

and lymphatic Lymphangioma Hodgkin lymphoma
Leukemia
Myeloma (plasmacytoma)
Ewing sarcoma

Neural (neurogenic) Neurofibroma Malignant schwannoma

Neurilemoma

Neuroblastoma

Primitive neuroectodermal tumor (PNET)

Notochordal

Chordoma

Fat (lipogenic)

Lipoma

Liposarcoma

Unknown

Simple bone cyst
Aneurysmal bone cyst
Intraosseous ganglion

Adamntinoma
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