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ABSTRACT

The Study of the Risk Factors and Bone Mineral Density Related
to Medication-related Osteonecrosis of the Jaw

Jin-Ho Lee', Na-Ri Son', Hoon-Min Kim', Yu-Jeong Baek', Iel-Yong Sung?,
Jang-Ho Son?, Yeong-Cheol Cho**

'"Resident, Department of Oral and Maxillofacial Surgery, College of Medicine Ulsan University Hospital,
University of Ulsan, Ulsan, Republic of Korea

2Professor, Department of Oral and Maxillofacial Surgery, College of Medicine Ulsan University Hospital,
University of Ulsan, Ulsan, Republic of Korea

To examine risk factors of MRONJ and compare whether there is a difference in BMD value depending on the
duration of administration, method of administration, and occurrence of MRONJ. We selected 53 patients who were
diagnosed with MRONTJ at the Ulsan University Hospital and underwent surgery between January 2011 and May 2021.
The risk factors are age, sex, systemic disease, location, administration methods, type of drug, duration, local factors
and stage. 19 patients, especially those who were diagnosed with MRONJ and underwent BMD, were compared with
BMD in femur and lumbar areas according to duration, administration methods. There were many women in all age
groups, with 18 in their 70s. There were about twice as many mandibles as the maxilla. It was significantly higher
when the IV BPs was administered in cancer patients, and significantly higher when the oral BPs was administered
in osteoporosis patients. There was a significant difference between each period in patients taking oral BPs, and
the incidence of MRONIJ was high when taking them for more than 4 years. There were 35 patients who developed
into MRONI after dentoalveolar surgery. There were significant differences in femur and lumbar BMD, T-scores by
administration method, with lumbar BMD, T-scores being significantly higher in the IV BP group compared to the oral
BP group.
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sorptive agents), &% A JA|A| (antiangiogenic agents)©]]
M E SFBH A WAV o] 201490 B
o], 142 MRONIJ (Medication-related osteonecrosis of the
jaw)= Fstich Aggt ¥y iAUES dEA 3
A groit, hEAEe) 7 A2 dlstel 2ol A 2
turnover®]] FaL vt L&A At AAOMS (Amer-
ican Association of Oral and Maxillofacial Surgeons)”7} A A|
g 7]%el WE MRONJ® A o= o5 &2 37HA&
WEofsttt. 1) TS A A (anti-resorptive agents) B
= 8313 X 2 A A (antiangiogenic agents)Z IFA L} Y
of A H,2) W7t &= QAU 85 o4t A
45 735 T Wyt 2EHE B, 3) o] ol AR
A= olgolu Wuat oz ol Holsh g Agoltf
Hl| l =% (denosumab)-2 receptor activator of nuclear factor
kB llgand (RANKL) inhibitoro| ™, I+ZA| X &5} 12}
e W S5 JASTh Anti-resorptive agents] ARE-
mﬂ_J =3 IPAE 7aA7]H, 2 U X (bone mineral
density, BMD) #& F7HAZTE. 2U& AALoA &3]
AHEE = T-score= 4o et Aid @ =5 Uet
7] 93t gt =2, WHO (World Health Organization)of] T2
W —10 o]AolH AAF, — 1094 —2.5 Alol= 2 Z4Aa
% (osteopenia), —2.5 0|38 FHFFLE EF3A Q)
o} 2 Ao MRONIZE Jgd 32} 539S tjate
2 Yo, 4, HAAS o7 oFE T/, 04E 58 717,
£ W =g U, 99, 97) 58 Lolnd Bk E
gh, 537 8] &2} F ZUE(BMD) AAHE AlHEE &4} 19
W GALOR BMD Zto] of B-& 7|7H W Fof uhgo]
w2} 2Fo|7F 9l=X B4 |2 31, MRONJ (Medication-re-
lated osteonecrosis of the jaw)2 THH 53 2187
o RSl BMD 2= AHol7h Al ZAetsict.
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T-scoregt ZFo|7}F A=A Yol teh. E, ATt 1
glo]g AJAHE] (uICE)S ©]-83}4 anti-resorptive agents
5.2 anti-angiogenic agentsE Ao Fof WAL &
A Fo "Wha JATE, MRONJ=Z kx| oF-2 1,983
= F&3t] BMDZL, T-scoregko] Zpo|7} U=A] H Yt
o]Fo L X WAMA F 4= (DXA; dual energy x-ray absorp-
tiometry) B 22 Hologic Discovery Wi& ©]83}o] 1L
wERet 9550 ZdU=E S5t 580k 7|7t
9 &F 7150] EFET A= A7 olA AlLst
Atk BA A2e " 2F {FYulet F 2pol7h A=A
1S $J3) t-test, mann-whitney u test, kruskal wallis test
£ AU, vl& Aol & &Ist7] 93 fisher’s exact

testE Al 3YF AT

g 1

AA WAL 53 F FAH2 58 (9%), o482 487
91%)°1em, BE AgtiolA of/do] wart. £3] o
A2 70~794] ARl MY =2 W= (187, 38%)E
A A Bt AH-L2 oF 75.8+9.654 Ttk (Table 1).

MRONJ9| ] 9]2]= sFet §9] 357, Aot 29 18
g o]t} (Table 2).

A 5 MRONJQ‘r A" A4 A2 8946
iy Z4F 57, A Aol ZF 1olleH,
b3 B 40¢‘°l°*t} MRONJ ¥ & 0335

7 ZAtol A B f-9Jm]skA| =8kt (P<0.01) (Table 3).

53] Ith3F A 409 F AHEAAE 58T &
A7t 2678 (65%) o= 7H @ekew, FAGAA 97
(23%), B, A A FA47F 5 (12%) 22 FE °l
o EA} 139 F FAMEAIAIE Fof W2 AL 99
(69%) -2 7V @tow, B-&AA 7 3% 23%), &
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Table 1. Prevalence by Age, Gender

Age (years) Women Men
50~59 5 1
60~69 9 1
70~79 18 1
80~89 13 1

>90 3 1
Total 48 5




Table 2. Location
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Table 5. Administration & duration (years)

Location N (%)
Mandible 35 (66)
Maxilla 18(34)

Table 3. General disease

General disease

Cancer Osteoporosis

Breast cancer; 6

Multiple myeloma; 5 . <0.01
Osteoporosis; 40
Rectal cancer; 1
Uterine cancer; 1
- Fisher’s exact test
Table 4. Administration & Type of drug
Administration methods

Cancer (13) Osteoporosis (40)
Oral 3(23) 26(65) <0.05
Intravenous 9(69) 9(23)
Both 1(8) 5(12)

Type of drug

Cancer (13) Osteoporosis (40)
BPs 11(85) 33(83) >0.05
Denosumab 0(0) 2(5)
Other 2(15) 5(12)

- Fisher’s exact test

Al Foi7F 17 (8%)°] At &R oA FAREAIAE &
A% A97k o FoTIeA BRT, EHES BA
Az BTHEAAE FoAT B2 FonlstA =8kt
(P<0.05) (Table 4). T3+ 538 = 449 9] 32}7} BPs=
Fof Wetm, 29 i, 79 E JlE B L Fo
drortt. £3] 2335 A 4072 BPs7F 33 (83%),
denosumab®] 2% (5%), 718} F&- 57 (12%)°] At &
3=} 13 = BPs= 119 (85%), denosumab 0% (0%), 7]

B oFE2 2% (15%)°1 k. oF= F7ol e vt

2}o]= 1T (P>0.05) (Table 4).
BATEAA B8 717H2 49 olAY w22 oz
o+ 9F 790+4.92d0|9loH 49 ulyty wj 7HOoF

Mean 4years Mean 4years
(years) > (years) <
7.90+£4.92 22 2.0+0.76 7
Oral
=.00002
5.83+2.03 6 2.16£0.79 12
v
P*=.008
6.67+1.25 3 1.66+0.47 3
Oral & IV
=.006

*t-test

Table 6. Local factors that affected to the development of
MRONJ

Local factors N (%)
Dentoalveolar operations 35 (66)
Periodontal disease 10(19)
Infection/Abscess 6(11)
Denture trauma 2(4)

2 oF 20£07640|%T}. FAE AA Fof sz 4

o|Ato] e o2 Ht 583+203F0]3, 49 v 12
2 g 2162079909t AL L FAL
Zro] BEof "kl 3= 41 ojAto] 3o =g HF
1259, 49 ke 3oz BHE 1.66+0.4790]
pe Eof Wit} 49& 7|E02 B8 7|7 Aol
of fejut aol7t A=A FA A2 2, B8l
Al 5§ Ao 2z 717F Atolofl f&jm|gt 2fol7t QL
Pow, 49 o] 5§ A MRONJ &HH ¥l&=7} =9ttt
(P<0.05). FARE AIAE Fof B A= ZF 7|7k
Atolof| FAA .z Fougt Xpo|7t Agen 43 mnt
o|tj2t= MRONJ & W=7} #9kth (P<0.05). B7&
FALE AAE ol AHEEE ER1Y] B9, 49 o4, 4d
ojgto] 3oz AN, FAFCRZE FYuRt AolE

B (P<0.05) (Table 5).

é

°
&
J?i

FE T 7|7F F Aof I, ASUE AY EE A
7 59 ARIZE =EATE= #%% Hko 3zl 351

o2 7P wten, x|F2A3%o] 109, infection, abscess
59 oral disease”} LEFGE ?_]—x}l‘g 6, AR o]x] A}
02 % 13 Y F2E 94Fo] 2% o]t} (Table 6).
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Staging®] 7%, stage 0= 6% (11%), stage 1< 9
(17%), stage 2+ 27 (51%), stage 3+ 117 (21%)°] Ao+
(Table 7).

MRONJZ Jehhe 537 9] g2} & BMDAHARE &
Sk 190l gon] Bae 31, 4L 16l it 4
Hg 71&20 2 Fo 7|7t WE BMDEY T-scoreE H|
waf Hokrh 197 F 1190] 44 o] X7 -2 A
1,870l 4 w|nto| it} Fof 7|7ko| wWE femur BMD,
T-score, lumbar BMD, T-score®]| 2]t x}ol= glich
(P>0.05) (Table 8).

J8a BotHo| uwE BMD3EL, T-scoreE H|nsf &
Stth AT Ff W AR 199 F 107, 74 Fols
59, A+ 2 A FA Fol= 40|tk Femur BMD,
T-score, lumbar BMD, T-score®|A] £ wWrso] wa} A
aF T FYuigt ZolE Ben, 53] lumbar BMD,
T-score®| 4] IV BPs= oral BPsEt} 3-2Ju|3HA] o &9
t} (P<0.05) (Table 9).

1=

Anti-resorptive agents TE= anti-angiogenic agentsE &

Table 7. Staging of MRONJ

of W3 9loHA MRONJZ 3R] o2 #H2} 1983
H3} MRONIZ A3t 199 2] BMD, T-scoreto] 2}o]
7} Q=X v 23| E YTt Femur BMD, T-score, lumbar
BMD, T-scoreo|A] & 18 7F §2Ju]dt zjol= ¢ttt
(P>0.05) (Table 10).

=t
=

|

N

H2 23 Ao F72 U8 EhEsel N &
OFA| = i/ﬂli, o|E A& 37| fJ3f B AZEAZYOlE
U Hesg 2O RS AST F GBI e
T em, o] Qo= o] A = AEFS
wEstr] Q8 AMgshe WAL IAA 2 FUAE
= oEIAE SUE Ro YA IUth AFEe
tt]r~1_,MRONJ-4 A els std W Ry B
0] B ed JA, 9% £= 74, angiogenesis

AL ALY 8 FA4 welel ol §44 8el 5ol 3)
© i, MRONJ+= multifactorial disease2 & 4= It} &3]
BPsE ZEE S2 oEl e BAEOA W

S EAY S oFSpA7|H wet IAHE YT HAAA

I.‘

Stage N (%) osteoclastol] 22l JF& Fo}' £ E BPsk &
0 6(11) Ju|5tA in vivooﬂfﬂ BAEH DEE FAAZP. of
1 9(17) A4 oo AL MRONJ LS 70t o]Ato) A
2 27 (51)
. e @3, olAL w5lel A%, Al o). F 2 5
2] g fRolatn oA, B oA o 2
Table 8. BMD, T-score by duration
4years>(N=11) 4years<(N=8) P-value*
Femur bmd 0.68(0.61, 0.79) 0.72(0.64, 1.00) 0.351
Lumbar bmd 0.75(0.69, 0.86) 0.90(0.85, 0.95) 0.109
Femur T-score -1.50(-2.10, —0.50) -1.10(—-2.05, 1.30) 0.442
Lumbar T-score —2.20(—2.80, —1.30) —0.80(—1.33, —0.63) 0.051
- Mann-whitney U test, Median (Q1, Q3)
Table 9. Distribution of BMD, T-score by administration method
Oral _ Both g " Significant
(N=10) Intravenous (N =5) (N=4) P-value Group pair™
Femur bmd 0.67 (0.59, 0.80) 0.97(0.74,1.07) 0.63(0.62, 0.73) 0.038
Lumbar bmd 0.76 (0.68, 0.86) 0.95(0.90, 1.08) 0.80(0.57, 0.91) 0.011 Oral vs IV
Femur T-score —1.80(—2.50, —0.48) 1.00(—0.95, 1.40) —-1.95(—2.00, —1.08) 0.038
Lumbar T-score —-2.15(—2.85, —1.25) —0.60(—0.95, 0.85) —1.80(—3.80, —0.85) 0.016 Oral vs IV

- Kruskal-Wallis test, Post-hoc test, Median (Q1, Q3)
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Table 10. BMD, T-score according to whether MRONJ was developed.

MRONJ (+) MRONJ (—) P-value
Femur BMD 0.69 (0.62, 0.80) 0.75(0.68, 0.83) 0.183
Femur t score —1.40(-2.10, —0.40) —-0.90(-1.50, —0.30) 0.199
Lumbar BMD 0.85(0.69, 0.91) 0.77(0.71, 0.85) 0.231
Lumbar t score —-1.30(-2.80, —0.80) —2.00(—-2.60, —1.30) 0.228

- Mann-whitney U test, Median (Q1, Q3)

MRONJ +H3&2 Fthg3olv it 22 71x4
3to] HtdE AnE & 4 &E}Z MRONJE 1ALt
EXolH, Akt
ghohal e e B oPQMW oF 2HH
A wWorth. o °] %‘31"‘1—-_‘5‘:} FA9H, A4
g HAg ¢ %—TJ ET% ZFA AL Qlo] wiol EjRds]
H|&o] £7] giEoltt. a1 GBAfA FAGAAE
AERE 2 Rl 2~108) A& FUHetha B
g gon’ B A7 E deats FAE AA AR
Al B A Uepstth B8 HE AT mEY Ithe
A4 B AAE AHE S o FEE&l 005%

2 FARE AAEG Eoha A glom’ B AN
T A& AANA o =4 vgkeh. 12z, oFekRte) A
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multi organism biofilms= X &5 oA st 7EL A
Asted o 223 127 8 7Ecy IHA QU
o] dAtol A= Xof WA, implant A1H 5] 2|of-x %
= 4% ¥ MRONIZ A #Ab7} 359 (66%)2 AHA|
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5 predisposing factor2 &#HA Y FohF35 A
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HeL 0.15%2 B =l &, FALAA Y =&
AR A Slo] EUE 7= AFEES MRONI 9184
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717ko] 4 migkd wf BMD 3t 49 o] wiel 79
o|gk zlolE= gilEt], o] BMDE= A& A o F7t
stohzh 1 o] oll= BA Aol AL, spinedt femure]]
A] bone mass®] FHXA F7IE Hol7] wjiZolztal Hz+
Hoh B golA BMDE FAMSAIAIE AMERES o,
=9ron E3] lumbar?] BMDZEOA ZATL-EAA|, FAHE
AA Atele] F-oJu|gt Zpol7h AU =Hl, & At B2
H, FARSANAZE AA-E&AA Ol vl /-2jm]gt BMD 5
718 B9ths diolE % 9t} Anti-resorptive therapy S
W1 9l ot MRONJZ A =] 2] o2 1,983 9] kAot
MRONJZ A% 199 9] 3x}2] BMD, T-scoreS H| 3]
ot & 1% 7t femur BMD, T-score, lumbar BMD, T-score
o] g-9ougt zfol ¢ATHP>0.05). B AFAL
MRONIJ9] risk factor ¥9F o} 2}, BMD ¥ T-scoreo] o
A ZAME o Hok=d, TR 4] o3 &
5 Ao 7H 71234 oy, AEE 7RI
53] T-score®] 7% H7 A o1} 504 o] F/dollA
o|AHd FthESolv A FHo] it T-score7} of
e ot 24 Py Fastota dElA Sl ot
Al old ARFEAle SUE7 Uohal slE Bxd &
33 ABAE FosiAe ¢F Aot B3 T-score= 2
T QIF9] o3t EAo] vrgE= B4 o] A+ A
Ghof| whet U= B, FEHAZL E2hA Tscore £k

o
%
>
>
kT
i
g
iz}
I
S
h‘
é
J;
ffo
4>
30,
o
-3
re
o
17224
iAS

13



JOURNAL OF KOREAN ACADEMY OF ADVANCED GENERAL DENTISTRY

2 E

MRONIJ9] risk factoro]] tial] &ofx )
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