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Successful strategy of treatment used to rhBMP-2 and LFA-collagen scaffold for BRONJ

Department of oral and maxillofacial surgery, college of dentistry, Wonkwang university Wonkwang dental research institute
Kyung-Hwan Kwon, D.D.S.,M.S.D., Ph.D.

Bisphosphonates are a class of pharmaceutic agents, which induce apoptosis of osteoclast as well as impair osteoclastic activity
to suppress bone resorption. Thus, bisphophonates are effectively used to treat osteoporosis, multiple myeloma and to prevent
bone metastases of malignant cancer.

However, recently dental disease have been reported associated with Bisphosphonates. Thus, there are a number of discussions
about proper prevention and treatment of bisphosphonate-related osteonecrosis of jaw(BRONIJ). Marshall R. Urist in 1965 made
the seminal discovery that a specific protein, BMP(bone morphogenetic protein), found in the extracellular matrix of
demineralized bone could induce bone formation newly when implanted in extraosseous tissues in a host. BMPs are multi-
functional growth factors which are members of the transforming growth factor-beta super family and their ability is that plays a
pivotal roll in inducing bone. About 18 BMP family members have been identified and characterized. Among of them, BMP-2 and
BMP-7 have significant importance in bone development.

In this study, patients of BRONJ were recieved who visited Department of oral and maxillofacial surgery, school of dentistry,
Wonkwang university for past 3 years from 2011 to 2013. We focused on the results of the surgical intervention. We suggest that
new strategy of treatment used to thBMP-2 and LFA(Lidocaine-Fibrinogen-Aprotinin)-collagen scaffold for patients of BRONJ.
The purpose of this paper is to give a brief overview of BMPs and to critically review the clinical data currently available on
rhBMP-2 and LFA collage scaffold.
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Fig. 2. Smad pathways of bone morphogenetic protein (BMP)-2 in osteogenesis. “ %" indicates phosphorylation;
BMPR, bone morphogenetic protein receptor; Smurfl, Smad ubiquitination regulatory factor-1; Msx, msh homeobox
homolog 2; DIx5, Distal-less homeobox 5; Runx2, Runt-related transcription factor 2; Cbfal,

core binding factor alpha 1; Osx, Osterix ALP, alkaline phosphatase. (CHIU-JOU WU, HSEIN-KUN LU. Smad signal

pathway in BMP-2-induced osteogenesis. J Dent Sci, 3(1) : 13-21 , 20080{|A{ ZT5}%12)ajs
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Table 1. % Bone volume by micro-CT analysis

2 week 4 week 8 week
Groupl. Empty 1.82 £ 0.21 3.32 £ 0.71 7.04 + 0.83
Group2. Lidocaine-Collagen 1.72 £ 0.31 8.21 £ 0.75 1456 + 0.91™
Group3. Lidocaine-Collagen-BMP2 5.33 + 0.29° 17.22 £ 0.82° 29.24 + 0.98"
Group4. LFA-collagen-BMP2 521 + 0.25° 19.34 + 0.95° 35,12 + 1.08"

Each column represnts mean = SE(* P{0.05, **P{0.01)
LFA; Lidocane-Fibrinogen-Aprotinin, L; Lidocaine

2 week

Groupl
Empty

Group2
Collagen

Group3
Lidocaine
+Collagen
+BMP-2

Group4
LFA +
collagen +
BMP-2

Fig. 3. Maximum intensity projection image by micro-CT for 2weeks, 4 weeks, 8weeks, 3D images of micro-CT view.
All calvarial defects shows that new bone regenerated from the side of the defect margin. (1) Groupl. Empty(non
treatment group); (2) Group 2. Pure Collagen Type | membrane insertion group; (3) Group 3. Lidocaine mixed
collagen membrane and wetting BMP-2 group; (4) Group 4. Lidocaine-Fibrinogen-Aprotinin(LFA) and collagen
membrane wetting with BMP-2 group.
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(Fibrinogen)¥} oFZ2E W (Aprotinin) Eg&
0.5mg, rhBMP-2 1.5mg(BMP, Cowellmed/
Korea) & 4 o A Collagen membrane
(Collatape, Zimmer/USA), Ateloplug (Biol
and, Korea)o| AMA =4 $EEIHAFEH=
ol&stol ¥4 sE& B7IskH. Group 1
(empty), Group 2 (Lidocaine—Collagen),
Group 3 (Lidocaine-Collagen— rhBMP-2),
Group 4 (Lidocaine—Fibrinogen—Aprotinin—
Collagen—-rthBMP-2)2 Yo F=4¢d 2}t
Table 1, Fig. 4ol &l 4~ St} @45
Group4olA 7M=& Ao g Uepydth rhBMP-
25 LFA-collagenl 49 o rhBMP-27} 35
off A4 A As] WEdAS Het vt 9lon ofgh

Aol BIYSY A4H S TP LT A

B

Fig. 4. Intraoral view(T-ZLH A7)
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7} A9ict. (Fig. 4). WA HEHHE & &t
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Foleh= AME & 4= 1%L BRONJ2he Mo
g xIetstol| ARAARS: Zst it

CT/olA g eistoll B44% Sequestrumo] 4
g Z2A 3} PEelA BejEo] Hol= A EIT
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L

o
7F 2R BRle 4= AITk(Fig. 6).

Fig. 6. bone scan
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Fig. 7. Intraoperative photograph(ZZAHEl)




o & T 57E FA A BRONJ Q] Algk4A
2 Ho|x] e9H(Fig. 8).
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Fig. 10. Intraoral view(7-ZLH A7)
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v P A7 Sequestrumo] Y S2AT T P A5 wIAA L A, A5 ddEAY e 4
oA ZelEo] Hole A2 AT = dlen A HYtHFig. 10).
‘JefEtiol F24 22 hazzyness’t S7HE0 = olof me} HAIFEHSI| sequestrectomy S A€

Fig. 12. Intraoperative photograph(ZZAXI)
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Fig. 14. Postoperative 5 months intraoral phograph(&% 57  Fig. 15. =& Ti2iof AIRICZE & #4882 WX|stn H CF2 X|&Hol pus
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Lidocaine-Fibrinogen—Aprotinin(LFA) %}
el AEAS olgat Bol Aol et B71E 98
Al Aldet AR thoFst Group o2 WieolA H7k
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Fig. 18. 28 =% mj-2io}
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