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Osteomyelitis of the Jaws: A Retrospective Analysis of Risk
Factors affecting Length of Stay at Hatyai Hospital

Surachai Apinawathavornkul D.D.S.*

Abstract

The treatment of osteomyelitis of the jaws (OJ) is a combination of surgery consisting of debridement
of the necrotic tissue and bone sequestrum and prolonged antimicrobial therapy. The duration of length stays for
patients makes a difference. This study was a retrospective analysis of medical records. The objective is to find
factors that are related to the length of stay of patients in Hatyai Hospital in the treatment of OJ. From the complete
medical records of 39 patients, the sample was divided according to the length of stay into 3 groups: less than
7 days, 7-14 days, and more than 14 days. Data analysis was presented in frequencies and percentages, and the
relation was analyzed using chi-square statistics. The results found that associated factors include the presence of
age (p-value=0.003), comorbid diseases (p-value = 0.002), site of infection (p-value = 0.013), masticatory fascial
space involvement (p-value = 0.018) and the surgical method (p-value = 0.002). Therefore, the surveillance and
monitoring of patients with these factors can help assess the likelihood of a patient's length stays. This can help
improve the efficiency of patient care.
Keywords : Osteomyelitis of the jaws, length of stay, retrospective analysis, risk factors
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Table 1 Demographic data of the patients

N %

Sex

Male 20 51.3

Female 19 48.7
Age

<40 years old 23 59.0

240 years old 16 41.0
Comorbid

Present 16 411

None 23 589
Source of infection

Odontogenic 35 89.7

Non-odontogenic 4 10.3

“Trauma (3) (7.7)

-Hematogenous (1) (2.6)
Site

Mandibular symphysis 19 481

Body of mandible 20 51.3

Angle/ramus of mandible 8 20.5

Condyle/coronoid process 1 2.6
Masticatory space

Present 27 69.2

None 12 30.8
Clinical presentation

Acute infection 39 100

Trismus 25 64.1

Fistular pus 10 25.6

Numbness 5 12.8

Other 3 7.7
Radiographic finding

Periosteal reaction 17 43.6

Osteolytic 36 92.3

Sequestrum 3 7.1
Surgical treatment

Curettage/ sequestrectomy 13 33.3

Decortication 22 56.4

Resection 4 10.3
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Table 2 Antimicrobial drug used in treatment osteomyelitis of the jaws

Antimicrobial drug

Empirical antibiotic

Frequency Percent

Monotherapy 18 46.15
- Clindamycin 1 2.56
- Augmentin 9 23.07
- Cloxacillin 1 2.56
- Penicillin G sodium (PGS) 6 15.38
- Cefazolin 1 2.56
Combination 21 53.84
- Clindamycin + Ceftazidime 2 512
- Penicillin G sodium (PGS) + Metronidazole 10 25.64
- Augmentin + Ceftriaxone 2 512
- Clindamycin + Ceftriaxone 2 512
- Penicillin G sodium (PGS) + Metronidazole + Gentamicin 2 512
- Augmentin + Gentamicin 1 2.56
- Clindamycin + Gentamicin 1 2.56
- Augmentin + Cloxacillin 1 2.56
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Table 3 Post operative complication

Complication Frequency Percent
None 29 74.4
Fracture 1 2.6
Facial weakness 2 51
Poor wound healing 3 7.7
Paresthesia 1 26
Fracture and facial weakness 1 26
Fracture and facial paresthesia 1 2.6
other 1 2.6
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Table 4 Factors related to length of stay <7 days ,7-14 days,>14 days

Factor Total Length of stay X Cramer’s
(n) <7days | 7-14 days | > 14 days value
n (%) n (%) n (%)
Sex
Male 20 4(20.0) 11(55.0) 5(25.0) 0.766
Female 19 5(26.3) 8(42.1) 6(31.6)
Age group
<40 years old 23 8(34.8) 13(56.5) 2(8.7) 0.003* | 0.545
240 years old 16 1(6.3) 6(37.5) 9(56.3)
Source of infection
Odontogenic 35 7(20.0) 18(51.4) 10(28.6) 0.330
Non-odontogenic 4 2(50.0) 1(25.0) 1(25.0)
Region of osteomyelitis
Angle/Ramus of mandible 7 0(0) 2(28.6) 5(71.4) 0.013* | 0.462
Other region 32 9(28.1) 17(53.1) 6(18.8)
Radiographic
None 1 0 0 1(100.0) 0.549
Periosteal reaction/Sequestrum 3 1(33.3) 2(66.7) 0(0)
Osteolytic 35 8(22.9) 17(48.6) 10(28.6)
Systemic disease/ Comorbidity
None 23 9(39.1) 10(43.5) 4(17.4) 0.002* [ 0.478
Present 16 0(0) 9(56.3) 7(43.8)
Systemic disease/ Comorbidity (n=16)
Endocrine, nutritional and metabolic |  4(25) 0(0) 0(0) 4(100) -
diseases
Diseases of the circulatory system | 3(18.75) 0(0) 2(66.7) 1(33.3)
Diseases of the blood and blood-forming | 3(18.75) 0(0) 3(100)
organs o)
Diseases of the respiratory system | 3(18.75) 0(0) 2(66.7) 1(33.3)
Pregnancy, childbirth and the puerperium | 1(6.25) 0(0) 1(100) 0(0)
Mental and behavioral disorders 2(12.5) 0(0) 2(100) 0(0)
Masticatory space
None 12 6(50.0) 5(41.7) 1(8.3) 0.018* [ 0.454
Present 27 3(11.1) 14(51.9) 10(37.0)
Antimicrobial drug (Empirical antibiotic)
Monotherapy 18 7(38.9) 8(44.4) 3(16.7) 0.075
Combination 21 2(9.5) 11(52.4) 8(38.1)




158 Chonburi Hospital Journal Vol.49 No.2 May-August 2024

Factor Total Length of stay Xl Cramer's
(n) <7days | 7-14 days | > 14 days value
n (%) n (%) n (%)
Antimicrobial drug (*"')
None 31 8(25. 15(48.4) 8(25.8) 0.875
Medication 8 1(12.5) 4(50.0) 3(37.5)
Surgical treatment
Resection 4 O( 0(0) 4(100) 0.002* [ 0.460
Decortication 22 3(13.6) 13(59.1) 6(27.3)
Curettage 13 6(46.2) 6(46.2) 1(7.7)
Complication
None 29 8(27.6) 13(44.8) 8(27.6) 0.565
present 10 1(10.0) 6(60.0) 3(30.0)

Chi-square test, P-value <.05, Cramer's value

dmFunslinisdnen AnaniInisrndanizgn
91n33LNIHANNFNAUSI DI WINTU R UDB I I8 ae 9
HeRIAYNNEDA (Cramers V 0.460, p=0.002) Tasn13
K19RRa835N15ARaean (Resection) H3508az28931WI%
Turenlulssweuianinnd 14w winuSeeaz 100.0
(A31971 4)

Tumafneedeil Jadedeand sungnsdede
AwaneFd JUkuunslFemuIadn uaznzunInde
TiwuanuanAusnuIwIwIunousasielulsmeuia
(97t 4)

ERREL
nsineInIzanwgudnaulunszgneInIilnidas
Mazozianlumainswin asandosdnisineng
naaidanIzgniidnmiiadonas e dugainaie
douszafinivUsznmumiuszeznawmieindadens
Tsndansne Taefihefdsmnuiumenlulsmeuiauin
I ﬁﬂwumwwzﬂ@:Nﬁﬁﬂtymmiﬂﬁ'uLﬂu%ww%aﬁﬂwa:
unandauflonfiduamefoundio u nadaidelunazus
Woa mMidinewdengadululnsiviaandondlagiuanes
uazillusnos® Tedonalrifihedasmanlulsmenuiaun
fu nlHAnnadeneamweneuasiela 1anfinigo
Feninensildlumssnemnin

MnmaRnsilddinisianguongsredeniani
Anwna9 Metwally wazaniz® inudn nguergaulvnjoy
Tut 41-60 1 Tnefongindengil 47.4 U Tenanadas
Aunafnendisinuan® Tnesamsineiinoi gihenszqn
wudnisulunszgninnasinsdmlnadudihefifongios

ni1 40 T (wae 35 7)) FelndiAgsrunmafnenlulszmne
BuAeuazuaninmes Suaniinugliansolgilungueuos
oe™*® Tpgdnsanmadneduiidangiadsiinnin 40
11920y aneniliinisfnes1189 Chen wazAme? Ainuin
maq‘ﬁ'ﬁfaa (6-12 1) w%amqﬁ'mmjw 65 1 fianades
Tumatiamanauiduindednadrodesfionaiiouane
faunFinannninguaigdustiieddy Timanada
Aumsfinuaioil Tnsorefiintudinaliszungiduin
POITNNILAANGT

Tudanzeund nsrnsritnulwnaseninnin
wAndusntes FenanndatiumIRnEIRKIuN 92
gaulun13@ne1909LaNINIAZ THANLANEII9INNT
Anwdulaenuiwandgennninaeidnias® agsls
Aunsfnund Tasedoundldfnasosuwinnonly
[SEERITRR

WUenszgnwindniaulunszgnainssinslunis
AnwniinanneiionnasniusiunIfndeleelude o
8 IMILIALAZLIN TIFEAARDIAUNIANTIHIWNT Tiny

0% yananie

Tithefionnstheuinanniisens 7
wupmInidnaAemathihnldanas Tngluntadnunit

wu¥esnz 641 Sigeniin1adnunges Andre LaTAmY
finuiesiosas 47.5 TasanmIshinldanaeinduius
AumsnanSeaindsiilounmdnmes (Masseter muscle)
N309INMINLEVBDINITANTD6D1N3ITINT° uazn13Lin
nazgnaudniaulunIzgnenIsinsdiulngiiinainnis
aﬂL%aﬁﬁmm@mﬂﬁu%aﬁamﬁaoﬁumiﬁﬂmﬁ'mum

UONINHTINNYNUINTRIAAINNTZYNYINTIINIFN




Nimlsmeuarayd 91 49 atiud 2 wowmes-aiven 2567 159

wIanIfadalunIzuatanla> e

fihedilsadssidlunadnunid Sanuduius
Audniunenlulswena Tnegihedaliadszdism
Mnsafsnwuiunenlulsemenunaninnit 14 Tu $1uim
7 T30 39 Nednduiseaz 43.8 Tnadulinveson
T8 Tnunm3 uazinzuadduanniign fosaz 25 du
T dulsauvnw waznumsuanlulseneruianinnii
14 TuilvSaeas 100 TeranaAdpIRUNIANETIHIINT 22
Anvgvhelranmmdunizgnngudniaulunizgn
11n37lnT Feiu nMaguadihenguildadianadAniu
naeuandsnasihmalwienlfinanzay agilsfions
fiunemenunaniifiheffuueanssaduazlfoan
Anflanudunusnuninianszgnuinwenaulunizgne
n391n72°  Tuamefiunemenuldnuamuduius® usnns
Anwnitldlafnafudoyaludail

ANHFNAUSIDINIAANIEgNNIHENEUTUNIZEN
1n3slnItunaiansfadsludesioianaaiiouaien
(Masticatory space) WU&:\Tﬂ]EJ 27 718370 39 318 Andu
Soeaz 69.2 §OAARBINUIIEIIKIBY Apinawathavornkul
uazanke® ATeawin maAenszgnngudniaulunizgn
ngslnsianudiusiumsfnideluteniodandmile
wNEIRINE3N (Submasseteric space) NN heeRiRna
mafnsinudn Maiansdadelutecisiangdile
v iU wwiwueululseme s Tne
fiheffdmuiunenlulzmenuianinni 14 5u Aadu
Fogar 37 (311 10 1810 39 1) e 9 MeiinIg

fadalutasnilanaintouaLAed LIDINNTBINIRANG N

q

De

a

# fimstUnaguiesnasiienfswalnguazru Snnadu
FININAN L ANN9TzUNEaRNNINEA N FnTHNTIRaRe

224 @ &

foswefiandmiilouadearinldenn® deiu lun1sine ¢
thenguilmslimaitsefinauazlinsineiim
wniu eliesouagumIRadafifinlunazgniantil
Fundaidouadeafiieadas wu madmazndmiilons
L?ﬁyﬂaﬁﬁmﬁﬂlﬁ?ﬁy@l,l,mma (Infected necrotic muscle) N3
AANIzANYINTILNT (Resection) AfinIfade audonsly
enfugainvanzan ioaadnwiusenlulsmensig

fuviinsianszgnngusniaulunszgnaingsing
Tumsfneil woannfige 3 drduuande vimnaslng
gauane (Gegar 51.3) wwdszaunay (3egaz 48.1)
NNYINTTINIAINAZIINTTINTE e unTw (Feeay
20.5) waznURInlagUSIlABUANE S dauﬁluﬂaliuaﬂﬁ
FelndAee UM IAN AR Lazfiu1eTB Ny

Jdwndimiianszgnninenaulunszgnainssing
fanuduiusiunmaiadudiseonizgnngudniaul
mz@mj’m‘sﬂm (Recurrent osteomyelitis of the jaw)
Tneivnzidmumiaynnisinuszanssinaansdiuihe
Wunsm rouenes uazdiudunaluend? Taamsfnwil
wud iflautsiumbinsdade Wudumbigaannaslng
souazanIsinaanduinetun T Aufuved g Wy
annENusA LT usenlulsmea lnensinie
Adumiayananasiniansuazeinasinastdaminesiu
nyn fdmuiuseululswennafiinnniy 14 fu Aa
Hudaeas 714 @t malmsineudenduniulug
thefiimsfadeusnmdnaazheansiminiuuauly
Tsswenuala

dmTunssnenlasnInida anTeauin
W% Adaungrinldinnisfaiany (Debridement) Liiloiie
Afinsfae nmskAaaannIzgn (Decortication) N3
KIAAnIzgnene (Sequestrectomy) Laflueefise
fANIzaNuINIIlNT (Resection) 81ATINALNIIETHYTD
Tdia3nnszgn dmivlunszgnainsslnsarsdinlngled
MINFALULAIAAIGDNNIZgN FEAARBINUNNIANEA
Ail#snadadennizgn Yewaz 564 fnenu
Insidalagnisdanszgnainisinaduisinend
WWanldtaeniinisndainwiuuuening (Curettage,
Sequestrectomy) warnuUIFTIEVINII8D19FDITNEN
Taansniaasnnd 1 35%° agrelafienndnenwiinig
KiAnlagn1IaanIzgnaneuaznIInIAalldannszgnln
wamainefidudlinnme® fedlimananaguldinms
wdinlae 2 A5ilENadISIuN I nENlEarae Lazan
nafnsinua NN RETR RN TN IR ARSI
Fuuaululsoneuia TnagiheAliidmsndalaenide
nIzgnaInIIlng TanTunisueulssneruiawiunii 14
Tu Andluioeaz 100 Taedihe 3 Tu 4 118 fengninnh
65 1 donAdaITU B MARIUNNTING1T Fefifans
1N 65 dRanuidsdumainsainudeeidsunse

fMdInnInnIEUIengNg U

wannilgiaeno 4
MNedfilsatizdia wu lsawmnw inslimdeseed
wazfinnzdadelunszumdon dowaliauguusees
mafanszgnvgudniaulunazgnainsslnasnds m3
fnwndefoslinaindauunidenannduianiunslden
AU TNIzeze"”
wonanitgednerunilioandiauanudugs
(Hyperbaric oxygen) (Hunaidandidieiaduniasnesnion




160 Chonburi Hospital Journal Vol.49 No.2 May-August 2024

AuMIKAALazNITEeugaTn > Tagsendiauainy
Fugoaztisiunmasudwdonlnl Winnislnaien
Tafinlufiifaide wasinySinooondawianizguns
Mmouredaiontitalnifila (Neutrophil) TWlusuans
(Fibroblast) uazepailanaid (Osteoclast)?® wanandia
nenuiuuzililfoandauanasugeierialnoamny
Tugthefindududmasmasnendenmardauag e
AuanLaa"
faqiumilfendugadnimaamannie vl
endugainaiialnandnooninsmuandu Tandid
fihesaniadndsenldazainie Seiidgmniaiade
Apendugadniinanndu daeswin mangiel#zue

(Y =

auadnlaglilainuyaainimisnsunnginliinge

v
=

foeuwazinlrliamnsanidaganalsalavrinn lagwmnie

|

2

daghefamepisunuanad :inminenil @enld
enfuaadnaiulnaidunguen Combination tae Penicilin
G sodium (PGS) 387U Metronidazole Qﬂﬁl%mnﬁ'ﬁm
(3peaz 25.64) damengn Monotherapy (Soeay 46.15)
gnlalagianiz Augmentin mnﬁ'q@ (Fowaz 23.07) 104
aunLIu Penicilin G sodium (PGS) (5aeas 15.38) lng
fohesmInaausuasiamIinelad Tumadnuiliive
ralunanzdelfianglunguilfoaniiau (Aerobic
culture) o Tasnungy streptococcus species Jaen
307 uazfifthedmon 3 Mefinamamnzdeidungs
A. Baummanii, K.Pneumonia wac M. morganii “71'
Jududedlderdugadnngui 2 9ldun Gentamicin,
Tazocin, Augmentin, Ceftazidime @sihengaildasuos
Tsomenunasnndy 20 1w azdinld@iinsfidiaedos
woulameaunamzdwaliAnnnzunandoud
Tiftodszssdmndsinnudlfnefiiaduansande ms
Anwitlinuanudiusznihiseesgluuunlden

auadnnuIwIUIUUeUlul TN Us TeEmInebune

Todmssnegthenszgnwguaniaulunszgnainising

Y o

DI FENIT LIRS BTN UNTANNIINIHG A

waznIlAesugadn Tndeiadeiug 209695128109
mIfnmzunIndoulumadnenitldnuamuaNuwg

Auirwmuwiuneululsmenuns Tnegtheffnnzunnden

Town n3zgnan3slnavin e1n3zn nasiielunideuuss

uavneglad Foidunnzunsndeudiliuuse Jea1alaled
KadaIMwIWIURenIa I8 TulTINe LA
ptslsfimudadrinrasmsfnuaieidosiwam
nansegegheiton asngiinminaindes
fiheudmidoyaildaudin uazldamnindany
mainsld MIdnuswnmddaenssntesinuazuiingala
wisanagauwililimaninaiuaumadanssnule
nfeefifadeienaferdosiidesiinndnefiuda
Toun iesugiuzaasiie anudlunmsguaganngasin
nsfnen Tamanisdrfeuinianenisunnd udu
wananiinAnedaadenaliadeidodiailisanm
wnzidolunguililfoondianld dsanmaznuidaniolse
Afenmanizianzannniu mlFmanmhiadaman
fn@nsmanuduiuiniaAnnInszgnnIuaNIaD
Tunszgnansslnaiudrwmuiuwoululsmeniafinn
Tl
unaqil
nsnefhedfinnsdniauiaidaresnizgn
1n33lns Aadedduiusiviwuiuenlulzmenuia
THur g dunbsrssmsfade mifilzadszsidaes
fhe mafamisnisfndasainizgnainatiniluges
Weflandaitauadeuazinnnimsndaigiaelésy
FoiunaihasTiquagthedifitadndasdonaniuaznis
AFPLLUTIINIINT Wz I NI TBan T IwIwTuneull
Tsoswenuia wazaan1sldmineInInieinsunngsans

Aldnevesyela

1@NaN50199

1. wite duAsderund, ass liana, FINUS
Wusydng. madiadeuazmminiamsadeaing
NINAU. NFNWNIUAT: TaRasn WoATH; 2560.

2. Apinawathavornkul S, Jullakal W. Association of
osteomyelitis of mandible and submasseteric space
infection. 12th Region Medical Jounrnal 2016;27:7-
11.

3. Mercuri LG. Acute osteomyelitis of the jaws. Oral
and Maxillofacial Surgery Clinics of North America
1991;3:355-65.




Nsmalsmeuaray’ 99 49 atud 2 worman-daman 2567 161

10.

11.

12.

13.

Karshiev K. An analysis of the mortality of patients with
suppurative-inflammatory diseases of the maxillofacial
area. Stomatologiia (Mosk) 1997,;76:9-10.

Andre CV, Khonsari RH, Emenwein D, Goudot P,
Ruhin B. Osteomyelitis of the jaws: a retrospective
series of 40 patients. J Stomatol Oral Maxillofac
Surg 2017;118:261-4.

Baur DA, Altay MA, Flores-Hidalgo A, Ort Y,
Quereshy FA. Chronic osteomyelitis of the man-
dible: diagnosis and management-an institution's
experience over 7 years. J Oral Maxillofac Surg
2015;73:655-65.

Haeffs TH, Scott CA, Campbell TH, Chen'Y, August
M. Acute and chronic suppurative osteomyelitis
of the jaws: a 10-year review and assessment
of treatment outcome. J Oral Maxillofac Surg
2018;76:2551-8.

Gaetti-Jardim Junior E, Fardin AC, Gaetti-Jardim EC,
de Castro AL, Schweitzer CM, Avila-Campos MJ.
Microbiota associated with chronic osteomyelitis of
the jaws. Braz J Microbiol 2010;41:1056-64.
Bamberger DM. Osteomyelitis. A commonsense
approach to antibiotic and surgical treatment. Post-
grad Med 1993;94:177-84.

Marx RE. Chronic osteomyelitis of the jaws. Oral
and Maxillofacial Surgery Clinics of North America
1991;3:367-81.

Kim SG, Jang HS. Treatment of chronic osteomy-
elitis in Korea. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2001;92:394-8.

Yanti LA, Lubis FM, Bahar E. Factors associated with
the length of stay of deep neck abscess patients.
ORLI 2022;52:13-25.

Suesongtham P, Charoensombatamorn S, Ung-
khara G. Deep neck infection in Faculty of Medicine
Vajira Hospital, Navamindradhiraj University. Vajira
Medical Journal: Journal of Urban Medicine 2018;
62(5): 365-74.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Lebo NL, Quimby AE, Caulley L, Thavorn K, Kekre
N, Brode S, et al. Surgical site infection affects
length of stay after complex head and neck pro-
cedures. Laryngoscope 2020;130:837-42.
Wangthanakorn S. Factor related to severe Deep
neck infections: retrospective study in Udonthani.
Thai jounal of otolaryngology head and neak sur-
gery 2021; 22:3-18.

Metwally A, Akmalahy N, Abdulaziz M. Prevalence
of jaw osteomyelitis in Educational Dental Hospital,
Cairo University: a 5-year retrospective study.
Oral and Maxillofacial Pathology Journal 2024;15:
204-9.

Prasad KC, Prasad SC, Mouli N, Agarwal S. Os-
teomyelitis in the head and neck. Acta Otolaryngol
2007;127:194-205.

Khullar SM, Tvedt D, Chapman K, Herlofson BB.
Sixty cases of extreme osteonecrosis and osteomy-
elitis of the mandible and maxilla in a West African
population. Int J Oral Maxillofac Surg 2012;41:978-
85.

Sood R, Gamit M, Shah N, Mansuri Y, Naria G.
Maxillofacial osteomyelitis in immunocompromised
patients: a demographic retrospective study. J
Maxillofac Oral Surg 2020;19:273-82.
Koorbusch GF, Fotos P, Goll KT. Retrospec-
tive assessment of osteomyelitis. Etiology,
demographics, risk factors, and management in
35 cases. Oral Surg Oral Med Oral Pathol 1992;74:
149-54.

Chen L, Li T, Jing W, Tang W, Tian W, Li C. Risk
factors of recurrence and life-threatening compli-
cations for patients hospitalized with chronic sup-
purative osteomyelitis of the jaw. BMC Infectious
Diseases 2013;13:313.

Jumnainsong A, Saichua P. The alteration of im-
mune cells in elderly. Thammasat Medical Journal
2016;16:285-96.




162 Chonburi Hospital Journal Vol.49 No.2 May-August 2024

23. Almuzayyen A, Elsaraj SM, Agabawi S. Osteomyeli-

24.

tis of the jaw: a 10-year retrospective analysis at a
Tertiary Health Care Centre in Canada. J Can Dent
Assoc 2024;90:3.

Balatsouras DG, Economou C, Kloutsos GM, Kor-
res S, Protopapas D. Submasseteric abscess. The

Journal of Laryngology & Otology 2001;115:68-70.

25.

206.

Thygesen T, gudmundsson t, torkov p. Diagnosis
and treatment of osteomyelitis of the jaw: — a sys-
tematic review of the literature. Journal of dentistry
and oral disorders 2017;3:1066, 1-12.

Humber CC, Albilia JB, Rittenberg B. Chronic
osteomyelitis following an uncomplicated dental

extraction. J Can Dent Assoc 2011;77:98.




