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Study on the hard tissue changes in osteomyelitis of the jaws using CT image
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ABSTRACT

Purpose : To assess the clinical findings and hard tissue changes of osteomyelitis of the jaws using computed tomo-
graphic (CT) image analysis.

Materials and Methods : We reviewed and interpreted the CT images of 163 patients (64 males and 99 females, age
range from 10 to 87 years) who visited the Seoul National University Dental Hospital from April 23, 2006 to Decem-
ber 31, 2008 and were diagnosed as osteomyelitis of the jaws through clinical, radiologic, and histopathologic exam-
ination. Each CT findings was investigated for frequency, correlation with age and gender.

Results : Of the 163 patients, 31 (19.0%) were affected on the maxilla, 135 (82.8%) were affected on the mandible,
and 3 (1.8%) were affected on the both jaws simultaneously. The mean age of the patients who were affected on the
maxilla was 61.0 years and that of the patients who were affected on the mandible was 56.2 years. On the maxilla,
the most frequent site of disease was the posterior area (83.9%) and on the mandible, mandibular body (83.0%), fol-
lowed by angle (48.1%), ramus (38.5%), condyle (13.3%), incisal area (9.6%), and coronoid process (3.0%). Among
the 31 maxillary osteomyelitis, defect in the trabecular bone was observed in 28 (90.3%), osteosclerosis 20 (64.5%),
defect in the cortical bone 27 (87.1%), sequestrum 17 (54.8%), and periosteal reaction 2 (6.5%). Among the 135 man-
dibular osteomyelitis, defect in the trabecular bone was observed in 100 (74.1%), osteosclerosis 104 (77.0%), defect
in the cortical bone 116 (85.9%), sequestrum 36 (26.7%), and periosteal reaction 67 (49.6%).

Conclusion : Of our cases, the maxillary osteomyelitis was visibly observed more frequently in females than males.
The incidence is the highest in seventies (28.8%) and the lowest in teens (3.1%). The osteomyelitis of the jaws was
observed more frequently in males than females before the age of 50, and observed more frequently in females after
the age of 50. The most noticeable point was that the sequestrum was observed more often on maxillary osteomyeli-

tis and the periosteal reaction was observed more often on mandibular osteomyelitis. (Korean J Oral Maxillofac
Radiol 2009; 39 : 163-8)
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Fig. 1. Hard tissue changes on CT
images. (A) Defect in the trabecular
bone (arrow). (B) Osteosclerosis
(arrow) and periosteal reaction
(arrow head). (C) Defect in the corti-
cal bone (arrow) and periosteal reac-
tion {arrow head). (D) Sequestrum
(black arrow), defect in the trabecu-
lar bone (black arrow head), osteos-
clerosis (white arrow), and perio-
steal reaction (white arrow head).
(E) Periosteal reaction (arrow) and
osteosclerosis (arrow head). (F)
Defect in the cortical bone (black
arrow), periosteal reaction {white
arrow), and osteosclerosis (arrow
head).
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Table 1. Age distribution and average age of the patients with ost-
eomyelitis of the jaws

Age Male Female Total %o

10-19 2 3 5 3.1
20-29 6 6 12 7.4
30-39 10 6 16 9.8
40-49 12 5 17 104
50-59 10 14 24 14.7
60-69 11 22 33 20.2
70-79 10 34 47 28.8
80-89 3 6 9 5.5

Total (Average age) 64 (51.6) 99 (61.0) 163 (57.3)

Table 2. Affected side and distribution of the patients with osteo-
myelitis of the jaws

No. of patients Average age

Affected side (right : right+left : left),
M:F) M, F)
Maxilla 31(15:2:18),(8:23)  61.0(54.0,63.4)
Mandible 135(66:7:76),(58:77)  56.2(50.9, 60.2)
Maxilla+Mandible 3(2:0:1),(2:1) 46.3(42.5,54.0)
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Table 3. Affected area of osteomyelitis of the jaws detected on CT images

Maxilla (%) Mandible (%)

Anterior area Posterior area lincisal area Body Angle Ramus Condyle Coronoid process
13(41.9) 26(83.9) 13(9.6) 112(83.0) 65(48.1) 52(38.5) 18(13.3) 43.0)

Table 4. Correlation between the hard tissue changes on CT images and the distribution of gender

. Maxiila (%) Mandible (%) Total (%)

Hard tissue changes _ : :
Male Female Male Female Maxilla Mandible

Defect in the trabecular bone 7(87.5) 21(84.0) 42(72.4) 58(75.3) 28(90.3) 100(74.1)
Osteosclerosis 4(50.0) 16(69.6) 40(69.0) 64 (83.1) 20(64.5) 104 (77.0)
Defect in the cortical bone 8(100) 19(82.6) 54(93.1) 62(80.5) 27(817.1) 116(85.9)
Sequestrum 4(50.0) 13(56.5) 12(20.7) 24(31.2) 17(54.8) 36(26.7)
Periosteal reaction 1(12.5) 1(4.3) 28 (48.3) 39(50.6) 2(6.5) 67(49.6)
Table 5. Correlation between the hard tissue changes on CT images and the average age

. Maxilla Mandible Total

Hard tissue changes ; :
Male Female Male Female Maxilla Mandible

Defect in the trabecular bone 61.6 63.6 52.7 612 61.6 57.6
Osteosclerosis 375 61.1 46.7 60.6 56.4 553
Defect in the cortical bone 54.0 64.7 522 59.7 61.6 56.2
Sequestrum 54.8 66.0 579 65.3 634 62.8
Periosteal reaction 43.0 11.0 444 55.8 27.0 51.0

FhetrbE 65 (48.1%), BFetA] 52%) (38.5%), dF<+% 18 - &

? (13.3%), 2571 43 3.0%) %5} (Table 3). Apx o2 A -
HRw ShebA| . Sheah ., SpeA|, ot FAYE, st o F9 T4AS ABSF ANz FaFAd U
et AARe) shet AR, FEV O] ow iskn o1} HZ AlA AFAe] Wolxl xdE qFe] Z)el Z

=

3.CT Odf\l-Q-HA-l 7:17: | a‘_:|§|.

dotel] HAg 44
o] Ity 797} 28?41 ), 733} 209 (64.5%), T -
F Ad 278 (87.1%), BF 31] (54.8%), =2 24 (6.5
%) et shetell Ay F4d Fale] CT W*OM Lkl
Z Ao BEY A7) 1008 (74.1%), 2713} 104 (77.0
%), 3| AF AL 1162 (85.9%), 2-F 36?4] (26.7%), Zvak
< 678 (49.6%)RA k. Aol My AaF As AT 4
&, 273 BE, ke oz AF HAE, slet
WM AT A FAs) S AE e 239
o2 FAFG e F3], Aoty FubsRTE B
Fol| A JepdAwt steto M Feinbgo] Ragnr} o
A A= 9o (Table 4). F7 39} F9hbee & o o
A FolA AT wAEd o B3], kg2 1 A
7} Asked o} (Table 5).
otE E5gel CT el e Axz wsiida i
9] #A = BV Aol gt

A X }'4 CT GAel A il A&
90.3 P

P

ot

’l

3 A EY, 345 U 59 94 % 349
2 gol A&EH T ¥]A¥ A x) o] E (bisphosphonate)$} <
FEl b AHRA A Fotel e FHe wl
w7b A Zrkskar ekt ke M) wds
4 9 A5 Adgee s AERed o
ubd shAAle] AMg-o R &% Zhd w3 "AEH FaE)
QA HAEE o] 43 AAeee] FPAT k2 34
o] 713] =3t oL FAlHgH. 53], 2% §xpe] A4 o
HHIAR ARZ RS PR 3 oM A Fokahe] b o) ofel$-
), kot AxAY T 923 A9E U Agd
A AHE & 5 glo] UM He}
Zhekeb o) 3} AbEe] o0 239 ¥ 4 Ao
FAH A, i stEege] AR 27 HE8e A
At Aoe oA wasta =9 ofx|7} glch. Suel
19 Aol M st AP F2EL e 293
o k- Subst F4alA WHEE Relx A A
8o 2l A S99 83bsA ol 394, 93
o3, o] Fhiks-& kg E£38 FHEE Mo
A A8t AR elA] g #8UY, J=E 52

=

H]

Lo

ki i
o



o _Ljor%4%%4_z@._{fwﬁo.{:_.5%3%iﬁﬁﬂo_aﬂ% TTET WY N T ® T
T wu%momﬁuﬂiﬂwoﬂmmlaww ﬂoﬁazﬂoﬂa@%i%%ﬂ%.%Wﬂaﬂu&ﬁ_ﬂwﬁgﬂw
e it i I T A E M LS TR A T 5l A Ny
N TS I = S S N N e S VS T
P SO AR A S g R P i RS A T R RN
ﬂﬁ%aﬁrmﬁﬂo%%ﬁo,.o%%%%%“mﬁ+wﬂgﬁmmwAwoﬂﬂusr%ﬂﬂﬂﬂg%mw»&%ﬂaw
© ) ° ~ o I s e B o W e RO . - IO P I €
S RIS R S - T NI i NS A o
= E T 2 F T o W T ook Xo = Eéo_LLf ‘m.HTUrﬁl.wlLaT‘ylﬂyuLmFo\lu,A_:Ho
- IR AR SR - SRS [ O i v o O PPl A TR S T !
o X T o We o ol N S =N T T = L
mrma L _w*o_zwawr%ﬁ A E R L LT Tk L N E g X O
- ~ o —~ o f 0 ~ oy ol
S PR T RS A R RN B TSN b S 5.8 35 S
S i ; k3 ® Do Mo © W 0 i X —_— T )
PR L P AT e ERyy Vel Mt Sl wT e ew .
Com P I g e xR AET T by ERe DTN K
w o, = o o )Y OAR iy oS = T A4 o = A 5y y
BT o KO o ™ BT T oe A W4y FE ols o o el {4 o 5 o= I T
o TR I, 3 iy =W o Do = 5 o ﬂMaﬂdMLﬂi oﬂa‘l._ No -
WK BER P W MG LT T gy 0 ® R O M BE o o W S T g o ome X ogr
ORI . S SR U T - o S o T T S ol N T
e F T NEERTmd el E T LB P L
BT LEEItAr A S S LA T S A $4 1 S 2 SA L
on__lllm PoLLo .i_,o .o_lo_u_ =3 ;o‘.rlll of Tk X ]oMﬂ oy 2
- W U e Bl T2 Rz B R L | Fo S e
A T I N A TR N S S o o o T B R o
SHmdx A wrxe et wmea L g pd g RARRT gy WERG AT
A AN B R MO Ew < T I i R P G
FTHET AT TR T PHBFTNTT W PT T ERE FHMNDEALPE WD
FETE PRHFFTFTRLIINEPFEZRT L EPRREPRPLIBTRETFT oo I
el R I PO o Wl T VG o M N i el S M A B S g
T oo wuﬂ};f%%ufﬂ%L_LW&.amnomo%%ﬂmoﬂ%ﬂr%%%uﬂﬁwl&o%%#%ﬁzm_%ﬂ_gm
TRV e A B — oy e oy %O Mo o
FHdT AR agas PPEARTCRTBPE L PPN g™ WF W I L N
T %o 4 %ﬂ%ya%@aﬂﬁ¢ﬂTméqﬁwﬂz%4%g1%w@eWW%ﬂx%e%
R Fo My Mﬂﬂa]LHnMoﬂﬂ}&won_ﬁ ﬂmwlﬂﬁ,au‘md%oﬂc\.{ﬂﬂh‘merloTCM_;_rn_ua ﬂuot‘olﬁeﬂo
SES I SO RS S S SR P LA b R k. g
oty o0 oa.mnll_w_Ltu }HO‘MM<L_,,| i o \7oaorcﬂuo ﬂoie7uLA0ALz._,m|]
S IR g R SO i S R R R Gl R S D
T o+ o B W D N 4= D o H
SLFy wrdmo% %HMH%W%WAM%%?&%%TLﬂ%&aﬂ%%@e_oﬂmoﬁ Auaumﬁ
@ > qT el N O T T < Y v W
T oop e Hoxlﬂ:mo,om T o om g P T o dﬂw_aqﬂﬂzmafrio G ol -
Ladl gmerPER I e Nk TR gl e Rl B D
N T I R R N ISR S O A S o TR - RC IR S
SR LIt TR EEs St L et st TR s
I M e P R A Y
T W o Mo N oF X & o o T Mo O = g 2 X0y o !
il (ST G T SR A ST S N C N N T E s R g W
T e A i P N < NG B SO S B B - ST A
K o <% 5 % 5 9 % Ao - s G S TRl G N L R BT o
I SRS A o O N U S SR T R
dr%E_aﬂwﬂwnov_aﬂ_d.a.aue_a#]ﬂ%ﬁ#of]gATMHT@a]Vo%,m.in%laéﬂéﬂﬂmu%mﬁo
AT o X TR WD W o W oy g R RN S o_o_a]amy.iou g W
12@. HTA)_ HLL_L‘Mﬂﬂnﬂ Mﬂ\ﬂo &.E]L_/ ‘_ﬂwa_/‘mwo R JE_‘M. mﬂ‘lﬂM ° KR O_l..“ _XE
P P ST P g A R T RN T T TN L RRRT S BECN T W ARk
Mo My %0 o N i%ﬂ&ﬂﬂ@ﬁﬂ%%%%i@mﬁfﬂﬁ%ﬁ%%ATAT%%L_L%ﬂTﬂ#%5%

SIS

Radiographic patterns of osteomyelitis in the mandible. Plain film/CT
correlation. Oral Surg Oral Med Oral Pathol 1994; 78 : 116-24.

J Oral Maxillofac Radiol 1980; 10 : 15-28.
2. Yoshiura K, Hijiya T, Ariji E, Sa’do B, Nakayama E, Higuchi Y, et al.

1. Lee YH, Ahn HK. Radiologic study of osteomyelitis of the jaw. Korean

— 167 —

l;

Lees} Ahn'2- oln



CT g4

3.

10.

1.

filo

orget

0
e
w

B Hjol &

i

%

Fullmer JM, Scarfe WC, Kushner GM, Alpert B, Farman AG. Cone
beam computed tomographic findings in refractory chronic suppurative
osteomyelitis of the mandible. Br J Oral Maxillofac Surg 2007; 45 :
364-71.

. Ida M, Watanabe H, Tetsumura A, Kurabayashi T. CT findings as a

significant predictive factor for the curability of mandibular osteom-
yelitis: multivariate analysis. Dentomaxillofac Radiol 2005; 34 : 86-90.

. Hariya Y, Yuasa K, Nakayama E, Kawazu T, Okamura K, Kanda S.

Value of computed tomography findings in differentiating between
intraosseous malignant tumors and osteomyelitis of the mandible affect-
ing the masticator space. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2003; 95 : 503-9.

Tanaka R, Hayashi T. Computed tomography findings of chronic
osteomyelitis involving the mandible: correlation to histopathological
findings. Dentomaxillofac Radiol 2008; 37 : 94-103.

- Kaneda T, Minami M, Ozawa K, Akimoto Y, Utsunomiya T, Yama-

moto H, et al. Magnetic resonance imaging of osteomyelitis in the
mandible. Comparative study with other radiologic modalities. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 1995; 79 : 634-40.

. Seabold JE, Simonson TM, Weber PC, Thompson BH, Harris KG,

Rezai K, et al. Cranial osteomyelitis: diagnosis and follow-up with In-
111 white blood cell and Tc-99m methylene diphosphonate bone
SPECT, CT, and MR imaging. Radiology 1995; 196 : 779-88.

. Schuknecht BF, Carls FR, Valavanis A, Sailer HF. Mandibular osteo-

myelitis: evaluation and staging in 18 patients, using magnetic reson-
ance imaging, computed tomography and conventional radiographs. J
Craniomaxillofac Surg 1997; 25 : 24-33.

Ariji Y, Izami M, Gotoh M, Naitoh M, Katoh M, Kuroiwa Y, et al.
MRI features of mandibular osteomyelitis: practical criteria based on
an association with conventional radiography features and clinical
classification. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2008; 105 : 503-11.

Park YW, Park JM, Jang JH, Kim JH, Kwon KJ, Lee SK. Squamous

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

— 168 —

cell carcinoma arising from chronic osteomyelitis of the mandible. The
Journal Of Korean Association of Maxillofacial Plastic and Reconstruc-
tive Surgeons 2008; 30 : 465-72.

Ruggiero SL, Mehrotra B, Rosenberg TJ, Engroff SL. Osteonecrosis
of the jaws associated with the use of bisphosphonates: a review of 63
cases. J Oral Maxillofac Surg 2004; 62 : 527-34.

Dimitrakopoulos I, Magopoulos C, Karakasis D. Bisphosphonate-
induced avascular osteonecrosis of the jaws: a clinical report of 11
cases. Int J Oral Maxillofac Surg 2006; 35 : 588-93.

Suei Y, Taguchi A, Tanimoto K. Diagnosis and classification of man-
dibular osteomyelitis. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2005; 100 : 207-14.

Bachmann G, Rossler R, Klett R, Rau WS, Baver R. The role of mag-
netic resonance imaging and scintigraphy in the diagnosis of patholo-
gic changes of the mandible after radiation therapy. Int ] Oral Maxillo-
fac Surg 1996; 25 : 189-95.

Lee SB, Huh KH, Yi WJ, Kim MJ, Lee 5S. Osteomyelitis following
extraction of lower third molar during pregnancy. Korean J Oral Maxil-
lofac Radiol 2008; 38 : 177-82.

Endicott JN, Nelson RJ, Saraceno CA. Diagnosis and management
decisions in infections of the deep fascial spaces of the head and neck
utilizing computerized tomography. Laryngoscope 1982; 92 : 630-3.
Hardin CW, Harnsberger HR, Osborn AG, Doxey GP, Davis RK, Ny-
berg DA. Infection and tumor of the masticator space: CT evaluation.
Radiology 1985; 157 : 413-7.

Murphy JB, Hlacqua J, Bianchi M. Diagnosis of acute maxillofacial
infections: the role of computerized tomography. Oral Surg Oral Med
Oral Pathol 1985; 60 : 154-7.

Nyberg DA, Jeffrey RB, Brant-Zawadzki M, Federle M, Dillon W.
Computed tomography of cervical infections. J Comput Assist Tomogr
1985; 9 : 288-96.

Ariji E, Moriguchi S, Kuroki T, Kanda S. Computed tomography of
maxillofacial infection. Dentomaxillofac Radiol 1991; 20 : 147-51.



