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The effectiveness of the surgical approach and drug-holiday on the treatment of
bisphosphonate related osteonecrosis of the jaw patient

"Department of oral and maxillofacial surgery, School of dentistry, Pusan National University,
Department of Oral Anatomy, School of dentistry, Pusan National University
Seung-Hyun Rhee”, Kun-Hyo Park”, Jae-Yeol Lee”, Yong-Deok Kim",
Sang-Hun Shin”, In-Kyo Chung", Gyoo-Cheon Kim?”, Uk-Kyu Kim"

Objective: The purpose of this study is to compare the surgical treatment with conservative treatment and to evaluate the
effectiveness of drug-holiday in bisphosphonate related osteonecrosis of the jaw (BRONIJ) patients who were diagnosed as stage 2.

Patients and Method: From January 2012 to October 2014, seventy-two patients who visit to Pusan National University of
Dental Hospital were diagnosed as stage 2 of BRONJ. All the patients had taken computed tomography(CT) and panoramic
radiography. The surgical treatment including sequestrectomy of necrotic bone and curettage of soft tissue around the sequestrum
were performed to fifty patients. Twenty-two patients underwent conservative treatment such as antibiotics medications, mouth
rinsing and follow up checking for every two weeks. Prognosis of treatment was classified into 3 groups ? response, unresponse,
and worsens - according to clinical, radiographic symptoms. P-value less than 0.05 were regarded as significant.

Results: In surgery group, forty-five patients (90%) were healed without recurrence or any complication and five patients (10%)
showed the wound dehiscence or infection. In conservative treatment group, fifteen patients (68.2%) were healed without any
complication, four patients (18.2%) did not show improvement and three(4.2%) patients°@ symptoms increased. P-value among
groups was 0.014. Evaluation of preoperative drug-holiday in surgery group did not show the effectiveness(p=0.478).

Conclusion: Statistically, the prognosis of patients with stage 2 BRONJ treated with surgery was significantly better than
conservative treatment. There was no statistical difference for the preoperative drug-holiday.

Key words : Bisphosphonate-related osteonecrosis of the jaw(BRONJ), Drug-holiday, Conservative treatment,
Invasive surgery

Corresponding Author

Uk-kyu Kim

Department of oral and maxillofacial surgery, School of dentistry, Pusan National University
e-mail : kuksjs@pusan.ac.kr

0| =2 FMTHEe XFutw Steti-d|(2E)0f ofsted HPEUS

120 | CHSHRIZIQIAFEIEIX| RIs3E H2Z 2015



ORIGINAL ARTICLE

I =

H|AZAZYO]EE pyrophosphonate €9
k=2 osteoclast—-mediated bone resorption
= AARITY, HAZATY o] E= A H Al It
5%, Paget’ s disease, thaA S5 -2 tiAMA
Ao A e Holy fFom Qg of ndwFo
2 Zgom BT EE So gist (22 7
R QoY ol HIAEZ Ao EE 7MY
ol AR = Ethes ARAR oF 85% 7HE AN
%3 9Jom, Risendronate?} Alendronate’} 5
2 Apg ST 9P,

20034 Marx+= BPY] 34t 2H=21, Zolendro
nate® QI efEIjAL| tiet AE 3l Aeo=
Bisphosphonate—related osteonecrosis of
the jaw (BRONJ)E Hils}3l L, o] 9= Zkgh
7} AT 9. BRONJS Ao dste] @
7] E= Ao vlaEATY0)E A2 o] 9o
W, @ 8% ol A5t LRI B9l 1E
a1 IALE ZH AT olou;] ) oFzrof WAL A 2E
W) ke A9 o] A 7] Z1ES BE sk A
ghoz Hojsla ole

H|AZANY|0|E ARE-S] F7to] whe}, BRONJ Y]
THES A AAR R 71 FAl Jlen the
American Society of Bone and Mineral
Researcho] w2w b= ZctZZ3A9
1/10,000~1/100,0009] & Helrfar ¥ s}
Aok fFHolA Y FE& AxF 1/20,000~
1/110,000L2.2 Hi1 g}, ofof Hjsl =ifjof A2
FEES 0.04%= AIAZA FHE Hs =& He
= HIEY

BRONJ 9| A &ials FA HEA Ax|e} 54
AA| & Y 4= 9lek, 20099 vl oo ltst
3J(American Association of Oral and Maxi
AAOMS)9] Position

o

i

llofacial Surgeons,

Paper®] w=wH,
£ AldsHA] oo,

stage 2 TANAE &8 HA
ZIA} H9 FH soft tissue
debridement TH Alg¥sh | YA 7 Foiek
A2 AA|eh= A& Harstal JoH?(Table
1.). AAOMSe| W=, 7|54 HEd A=5s d%
Shal, HEA A x|of whE of| 7 £A] ok Aol &
A AL 8sks AL skl Qo v, 1L
Thumbigere—Math52] 1] E}ED% stage 2
of|Ae] A& FFES ARt 21%, FEAG7F
47.3%% Ta4 Ao Hjg W& How Kk
AT Stage 28AO|A 9] 2| & AEE - 5] B
=07k 28 =L Sl
B oodqtol 522 BRONJ ¥719] 27] ©A¢l
stage 2 ol|A] EAoA Kt U2 A &3S A7
QA HEA HAE AR T 52 HAE Al
3yt 9] o =5 vl Frskar, 7t o] At
TRt Y 713 88l=ol thsto] dopH a1z} 5f

& 99 20129 145 201449 847kA] FA4t
it A Aotk e ol BRONJ
stage 2= ZTHal 2| &R 7279 SRS
Ao & sioinh B A2 QAR AL HEH
F, BlaxEATYo|E T,
5, Steroid HPFA -, WA 5o Y L
& Algoli, HEA AgE AR EAfAN = E
%4 C-telopeptide crosslink(CTX) HARE A|ejs}
o, PAMAEALRE aieght o CBCT 9+
skt

T 72789 A F WA 19, oA

T A, AlFF

71 o]

2
o

flo

TR 2k I0hEYEYIA

ko Zlx {£lclxe fo5 Tivid ElY (1Y

L
=

=lx|o o

o
o

CHEHR| ZHo| AFEIS|X| MI53H M|25 2015 | 121



ORIGINAL ARTICLE

Table 1. Staging and Treatment Strategies

BRONJ Stage Description Treatment Strategies

No apparent necrotic bone in patients who have

been treated with either oral or IV bisphosphonates No treatment indicated Patient education

At risk category

Stage 0 No clinical evidence of necrotic bone, but nonspecific Systemic management, including use of pain

clinical findings and symptoms medication and antibiotics
Antibacterial mouth rinse
Stage 1 Exposed and necrotic bone in asymptomatic patients Clinical follow-up on quarterly basis

without evidence of infection Patient education and review of indications for
continued bisphosphonate therapy

Symptomatic treatment with oral antibiotics

Oral antibacterial mouth rinse

Pain control

Superficial debridement to relieve soft tissue irritation

Exposed and necrotic bone associated with infection
Stage 2 as evidenced by pain and erythema in region of
exposed bone with or without purulent drainage

Exposed and necrotic bone in patients with pain,
infection, and one or more of the following: exposed
and necrotic bone extending beyond the region of
alveolar bone, (ie, inferior border and ramus in the

Stage 3 mandible, maxillary sinus and zygoma in the maxilla)
resulting in pathologic fracture, extraoral fistula, oral
antral/oral nasal communication, or osteolysis
extending to the inferior border of the mandible or
the sinus fioor

Antibacterial mouth rinse Antibiotic therapy
and pain control

Surgical debridement/resection for longer term
palliation of infection and pain

Courtesy by American Association of Oral and Maxillofacial Surgeons (AAOMS) in J Oral Maxillofac Surg. 2009;67:2-12. American Association
of Oral and Maxillofacial Surgeons Position Paper on Bisphosphonate-Related Osteonecrosis of the Jaws?2009 Update
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Table 2. Patients Clinical Information (N=72) ﬁ
re
Features N (%) r
le)
Sex rutJI
Female 71 (986%) =
Male 1(1.4%) 1o
>
Median Age(Range) at Diagnosis 735 (52 ~ 88) years Hu
o
Location of Lesion (jz
Mandibular Posterior 49 (68.1%) H
Maxillary Posterior 7 (23.6%) ]lg
Mandibular Anterior 7 (9.7%) 4;;
Maxillary Anterior 1(1.4%) H
d
Indication for Bisphosphonate Treatment N
Osteoporosis 69 (95.8%) Pl
Breast Cancer 2 (2.8%) :g
Multiple Myeloma 1(1.4%) Tor
Type of Bisphosphonate o
Alendronate 43 (59.7%) >
Risendronate 15 (20.8%) rr
Ibandronate 9 (1.25%) o
Pamidronate 2 (28%) -
Zolendronate 1(1.4%)
Route of Administration
Peroral 66 (91.7%)
Intravenous 6 (8.3%)

Mean Duration of Medication (Range)
Steroid Combination Therapy

Trauma Factor
Extraction
Gingivitis
llI-fit denture
Implantation
Curettage

4.7 (0.5 ~ 20) years
16 (22.2%)

54 (75%)
7(9.7%)
6 (8.3%)
4 (5.6%)
1 (1.4%)
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a3 A3 5089 4= 5 drug—holiday

Alget S50 G35 Frstoitt He 2Rk
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Table 3. Comparative study of prognosis of surgery and conservative group with Khai square test

Response (n) Unresponse (n) Worsen (n) Khai square test
Groﬁ”r(gﬁrzyw) 15 (30%) 5 (10%) 0 (0%)
P p=0.014
Conservative o o o
Group (n=22) 15 (68.2%) 4 (18.2%) 3(136%) (€0.05)
Total (n=72) 60 (83.3%) 9 (12.5%) 3 (4.2%)
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Fig. 1. Bisphosphonate related osteonecrosis of the jaws that developed spontaneously 24 months after extraction of the
mandibular right molar in a 65-year old woman with osteoporosis who was being treated with alendronate. (A) Preoperative
panoramic radiograph; osteolytic lesion(Arrow) around the right mandibular body. (B) Postoperative 6 months panoramic

radiograph; radiopacity improved(Arrow head) after the sequestrectomy.

Table 4. Evaluation of the prognosis following with term of drug-holiday in surgery group

Patient with Preoperative Drug-Holiday(patients) Average
Surgery Group Less than a 1~3 months Over 3 months follow-up
month.(No.) (No.) (No.) time
Response 23/43 (53.8%) 12/43 (27.9%) 8/43 (18.6%) 10.6 week
P=0.478 ()0.05)
Unresponse 3/7 (42.8%) 2/7 (28.6%) 2/7 (28.6%) 4.4 week
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Conservative Group High risk
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Response 5 2 15
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Worsen 1 1 3
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0l =:: (1)Worsen. (2)Unresponse. (3)Response

Fig. 2. Scatter graph of CTX values(pg/mL) and prognosis of the BRONJ patients. (CTX: C-terminal cross-linking telopeptide,

BRONJ: bisphosphonate-related osteonecrosis of the jaw)
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Fig. 3. Intraoperative photo of BRONJ patients who had performed the surgery of sequestrectomy on anterior mandible. (A)The
normal bone pattern exposured by removing sequestrum. (B)The sequestrum of the anterior mandible.

Fig. 4. Histological findings of the lesion. (A) Bone biopsy pathology showed dead bone with empty lacunae(Arrow) and bony
resorption.(HE stain, x200), (B) Granulation tissue with intense generalized mixed inflammatory cell.(HE stain, x200)
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