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May 14, 2004

To Whom It May Concemn:

Joan Butzke is a fellow patient of ours and she asked me to write a note explaining her
current situation.

She had an extraction done approximately one year ago in the right maxilla and
subsequently did not heal well. She had significant amounts of necrotic bone that
developed and this was debrided over a six-month period.

She has now developed another area in the left maxilla between teeth numbers 14 and 15.
This bone has become necrotic and developed a sinus tract to her left maxillary sinus that
constantly drains. The only procedure she had in this area was sinus surgery two months
prior by an ENT surgeon in this area.

These areas are probably due to the bisphosphonate therapy. See enclosed article. This
letter is just to inform of her current intraoral situation.

If I can be of any assistance, please contact me at (281)-933-9950.

11970 Wilcrest Drive, Suite 101 * Houston, Texas 77031 « (281) 933-9950
5819 South Hwy. 6, Suite 240 * Missouri City, Texas 77459 « (281) 499-3294
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CLINICAL ARTICLES

Osteonecrosis of the Jaws Associated
With the Use of Bisphosphonates:
A Review of 63 Cases

Salvatore L. Ruggiers, DMD, MD,* Bboomi Mebrotra, MBBS,}
I'vacey |. Rosenberg, DMD, MD,#
and Stepben L Engroff, DDS, MDf

Purpose:

Bisphosphonates are widely used in the management of metastatic disease to the bone and

in the treatment of ostcoporosis. We were struck in the past 3 vears with a cluster of patients with

necrotic lesions in the jaw who shared 1| common clinical feature, that they had all received chronic = -
bisphosphonate therapy. The necrosis that was detected was otherwise typical of osteoradionecrosis, an
entity that we rarely encountered it our center, with less than 2 patients presenting with a similar

manifestation per year.

_c. Patients and Methods:

We performed a retrospective chart review of patients who presented to our
" Oral Surgery service between February 2001 and November 2003 with the diagnosis of refractory

osteomyelitis and a history of chronic bisphosphonate therapy.

Results:

Sixty-three patients have been identified with such a diagnosis. Fiftv-six patients had received

intravenous bisphosphonates for at least | year and 7 patients were on chronic oral bisphosphonate

_therapy. The typical presenting lesions were either 2 nonh
“jawhone; both were refractory 1o conservative debridement and antibiotic therapy. Biopsy of these

extractio]

or an gxposed

lesions showed no evidence of metastatic disease. The majority of these patients required surgical

B procedures to remove the involved bone

Conclusions:

Jl J Oval Maxillofac Surg 62:527-534, 2004

Cancer patients with metastatic bone lesions often
present with a multitude of complications that in-
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In view of the current trend of increasing and widespread use of chronic bisphosphonate
therapy, our observation of an assoclited risk of osteonecrosis of the jaw should alert practitioners to
monitor for this previously unrecognized potential complication. An early diagnosis might prevent or
reduce the morhidity resulting from advanced destructive lesions of the jaw bone.

20004 American Association of Oral and Maxillofactal Surgeons

clude pain, pathologic fracture, spinal cord coqpres-
sion, and hypercalcemia.! Bone metastases result in
cxcess activation of osteoclasts mediated by a variety
of cytokines produced by tumor cells.? Bisphospho-
nates are nonmetabolized analogues of pyrophos-
phate that are capable of localizing to bone and in-
hibiting osteoclastic function Bisphosphonates hind
avidly to exposed bone mineral around resorbing os-
teoclasts, resulting in very high levels of bisphospho-
nate in the resorption lacunaec. Because bisphospho-
nates are not metabolized, these high concentrations
are maintained within bone for long periods of time

Bisphosphonates are then internalized by the osteo

resorption. Although exact mechanism of this
bisphosphonate-mediated osteoclast inhibition has
not been compilctcely clucidated, it has been estab-

lished that these compounds affect bone turnover at

Cuctre
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various levels.3 At tliisphosphonates

will inhibit hone resorption and decrease bone mum-
over as assessed by biochemical markers. The degree
_to which these compounds will also alter hone for-
mation is related to their effects on bone turnover,
which is closely coupled to bone formation. On a
he biphosphonates are clearly targeting
the osteoclasts and may inhibit their function in sev-
era]l ways: 1) inhibition of osteoclast recruitment,f 2)
diminishing the osteoclast life span,® and 3) inhibiti
of osteoclastic activity at the bone surface.$ At (:02‘
lecuiar level))it has been postulated that bisphospho-
nates modulate osteoclast function by interacting with a
cell surface receptor or an intracellular enzyme.”
Despite the uncertainty regarding the exact mech-
anism of action of the bisphosphonates, their role in
decreasing osteoclast-mediated lysis of bone has been
well estabhshcd in clinical trials.»® The efficacy, of
these agents in reducing bone pain, hypercalcerma
and skeletal complications has been extensively doc-
umented in patients with advanced breast cancer and
multiple myeloma.$32 Thus bisphosphonates are fre-
quently administered to patients with osteolytic me-
tastases, especially if there is risk for significant mor-

bidity. Based on ¢linical practice  puidelines
established by the American Society of Clinical 'Q
cology, the use of bisphosphonites is considered the

standard of care for treatment of 1) moderate to

severe hypercalcemia associated with malignancy and

2) metastatic osteolytic lesions associated with breast

cancer and multiple myeloma in conjunction with

antineoplastic chemotheraputic agents.13-1¢ More re-

cently, the indication for bisphosphonate treatment

was broadened to include osteolytic lesions arising

from any solid tumor. This has resulted in a rampant

use of these bisphosphonates in most medical oncol-
ogy practices within the past several years.

Pamidronate, a first-generation bisphosphonate, is

administered intravenously over a 2- to 24-hour pe-

riod every 3 to 4 weeks at a dose of 90 mg. Zolen-

ETA dronic acid, the most potent bisphosphonate in clin-

Q’m . ical use, is the next-generation bisphosphonate that

" was recently approved for patients with metastatic

breast cancer, muitiple myeloma, hypercalcemia of

malignancy, or Paget’s disease of bone and for pa-

tdents with documented bone metastases from any

solid tumor (ie, prostate cancer, lung cancer). In com-

parison with pamidronate, zolendronic acid was sig-

nificantly more effective in controlling hypercalcemia

of malignancy and reducing the overall number of

skeletal-related events.!s Zolendronic acid is adminis-

tered as a monthly infusion at a dose of 4 mg over a

" period of 15 minutes. If tolerated, it is not uncommon

for these patients to be maintained on bmphospho-

nate therapy indefinitely. The oral bisphosphonate

preparations- (alendronate, risedronate) are also po-

R

FIGURE 1. Exposed necrofic maxillary bone in a potient receiving

zolendronic acid for 6 months. The patient hod
exiractions performed 4 months eadier. (Courtesy
New Hyde Park, NY.}

maxillary
Dr Jay Neugarten,

tent osteoclast inhibitors, but they are not as effica-
cious in the treatment of malignant osteolytic disease
and therefore are indicated only for the treatment of
0Steoporosis.

At the oral and maxillofacial surgery departments of
our centers, we noted a growing number of patients
referred for evaluaton and management of “refrac
tory ostecmyelitis varying duration. The typical
présentation was a "nonhealing” exrraction socket or
exposed jawbone with progreéssion to seguestrum
formation associated with localized swelling and pu-
pulent discharge. Up to this point, this rare clinical
scenario was seen only at our centers in patients who
had received radiation therapy and accounted for 1 or
2 cases per year. The lesions were refractory to con-
servative debridement procedures and antibiotic ther-
apy (Fig 1). All involved sites had previously under-
gone biopsy to rule out metastatic disease. Despite
clinical and radiographic similarities to osteoradione-
crosis, none of the patients had received radiatiop
therapy to the region surrounding the jawbones.
Seven of the 63 patients had a diagnosis of gsteopo-
rosis with no history of malignancy. All other affected

g\opauents had a history of one of the following malig-
nant diseases: breast cancer, multiple myeloma, pros-
tate cancer, lung cancer, uterine leiomyosarcoma,
lasmacytoma, and leukemia (Fig 2). All patients had
(‘radiographic or nuclear scap)evidence of metastatic

F osteolytic bone lesions. All were actively receiving
} chemotherapy. The individual chemotherapeutic reg-
imens varied widely in accordance with tumor type
and character. However, all patients were receiving
infusions of either pamidronate or zolendronic acid at
monthly intervals (Fig 3). The duration of the bisphos-
phonate therapy at ptesentation ranged from 6 to 48
\ months. Fourteen patients studied had received pam-
\ idronate and had been subsequently switched to zo-
&cndronic acid.
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Multiple myeloma
44%

Braast cancer
2%

FIGURE 2. Specirum of diognoaes associated with exposed bono
{n = 63).

Patients and Methods

In accordance with the office of the Institutional
Review Board, a chart review was performed on all
oncology patients who presented with a diagnosis of
osteonecrosis or ostcomyelitis of the jaw. Patients
who had a prior history of radiation therapy to the faw
region or neoplastic disease that directly involved the
jaws were excluded from the review

Results

a total of
from Long Island Jewish Medical
Center and The University of Maryland were ident-
fied and reviewed (Table 1). i5 female
patients and 18 male patients ranging in age from 43

From February 2001 through June 2003,
63 patient charts

lhere were

The most commaon
oncologic diagnoses at presentation were multiple
myeloma (28 patients) and {20
tients), followed by prostate cancer (3 patients), lung

(1 (1 pa-
plasmacytoma (1 and leukemia (1

to B9 vears (mean age, 62 years),

breast cancer pa-

CANCeT patient), uterine leiomyosircom:

tient),
patient)

patient],
Seven patients with a diagnosis of osteopo-
rosis were taking 11:_‘-[1||- |\|‘1|'|_. mates and had no history
of malignant disease or chemotherapy exposure (pa

Y

W
/
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iy
consistent with sequ formation (Figs 4, 5).

‘.ﬂ Chronic¢ maxillary §|f|||-|,p. secondary o necrotic
bone and an oroant untral fistula were evident in several
patients with | posterior maxillary involvement (pa-
tients 2, 3, 5,'13, and 17). On microscopic examina-
ﬁ_ all of the specimens consisted of necrotic bone

th associated bacterial debris and granulation tissue

(Fig 6). Culture results consistently revealed normal

oral flora. Six patients had radiographic signs of oste-

olysis before the extraction of teeth, which suggésted
involvement of the alveolar bone before extraction.

MANAGEMENT

Minor debridement procedures under local anes-
thesia were attempted; however, a majority of the
patients required surgical procedures to remove all of
the involved bone. The procedures included 45 se
questrectomies, 4 marginal mandibular resections, 6
segmental mandibular resections, 5 partial maxillec-
tomies, and 1 complete maxillectomy. Patients 1 and
2 received hyperbaric oxygen therapy (30 one-hour
sessions) before undergoing a marginal mandibular
resection of necrotic bone. However, despite the
presence of vascularized bone at the resection mar-
gins, there has been progressive necrosis that will
likely necessitate a segmental resection. Patients who
showed regions of exposed and necrotic bone but
were asymptomatic have been followed and treated
conservatively with local wound care and irrigations.
One patient with metastatic uterine leiomyosarcoma
presented with a large sequestered segment of the
right maxilla that had spontaneously exfoliated, result-
ing in a large oroantral communication. The cessation of
hisphosphonate treatment has not had 4 major |:1'11':-q;r

on the progression of this process. Five patients had
persistent bone necrosis and even developed new
regions of exposed bone despite being removed from
bisphosphonate therapy by their oncologists.

_Fossamnav(?)

ff""lL tients 35-37, 40, 46, 47, and 56), Twenty-four patients
0" v 48%) presented with maxillacy bone involvement (19
'1,'_)5'. =~ unilateral and 5 bilateraD and 40 (63%) had mandib-
de u-t lir bone involvement (37 unilateral and 3 bilateral),
1|L.|,-I. + = i - S P skl e
i ’{\:F_JJ 1 Fatient 15 presented with exposed and necrotic bone
|| A D—"’h J 1 all 4 quadrants. The typical presenting symptoms
| e I'r"r'i.:t pain and CXpOSe d I‘lliu:_ at -.Iu - site of 4 previous
3.*--'1:' tooth extraction Hm'-.: ver, 9 of the I patients ( 14%)
V4 [had had no ‘umm of a recent dentoalveolar proce-
N
\ W | dure and nevertheless presemted with spontaneous
1 exposure and necrosis of the alveolar hl]||(‘<H;t|_|.|r_|-
' graphs™outinely showed regions of :ty_r-'.l_'.q;g.l_"-.?lﬁrlri-_". FIGURE 3. Profile of bisphosphonate use within ponemgoup
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__'l_':lblg_ 1. PATIENT DATA

BISPHOSPHONATES AND OSTEONECROSIS OF THE JAWS

Patient No. Gender Age (yr) Diagnosis Bisphosphonate Site of Necrosis Treatment
1 F 69 Breast cancer Mandible HBO, Marginal
mandibulectomy
2 F 65 Breast cancer Pamidronate Mandible Sequestrectomy
3 F 62 Breast cancer Zolendronate Maxilla (bilateral) Total maxillectomy
4 F 81 Breast cancer Pamidronate Mandible (pathologic Segmental
fracture) mandibulectomy
5 F 62 Breast cancer Pamidronate Mandible Marginal
mandibulectomy
6 F 66 Breast cancer Pamidronate Bilateral mandible Sequestrectomy
7 F 63 Breast cancer Pamidronate Maxilla Partial maxillectomy
8 F 56 Breast cancer Pamidronate Mandible Segmental
mandibulectomy-
9 F 66 Breast cancer Pamidronate Mandible (pathologic Sequestrectomy
fracture)
10 F 73 Breast cancer Pamidronate, Maxilla Partial maxillectomy
Zolendronate
11 ~ F 45 Breast cancer Pamidronate Bilateral maxilia Partial maxillectomy
12 F 57 Multiple myeloma Pamidronate, Mandible Sequestrectomy (x3),
Zolendronate segmental
‘ mandibulectomy
13 F 59 Multiple myeloma Pamidronate Maxilla Partial maxillectomy
14 M 75 Multiple myeloma Pamidronate Mandible (pathologic Segmental
R fracture) mandibulectomy
15 F 70 Multiple myeloma Pamidronate Bilateral maxilla and Multiple
mandible (pathologic sequestrectomies,
fracture) segmental
mandibulectomy
16 F 71 Multiple myeloma Pamidronate Mandible Sequestrectomy
17 M 65 Multiple myeloma Pamidronate Mandible Sequestrectomy,
segmental
mandibulectomy
18 F 69 Multiple myeloma Pamidronate Mandible (pathologic Segmental
fracture) mandibulectomy
19 M 58 Multiple myeloma Pamidronate, Mandible Marginal
Zolendronate mandibulectonry
20 ) 4 79 Multiple myeloma Pamidronate Mandible Conservative
management
21 F 71 Multiple myeloma Pamidronate Maxilla Conservative
BMT management
22 F 58 Multiple myeloma Pamidronate, Maxilla Partial maxillectomy
Zolendronate
23 M 63 Lung cancer Pamidronate Maxilla Sequestrectomy
24 M 80 Prostate cancer Pamidronate Bilateral maxilla Sequestrectomy
25 F 80 Uterine sarcoma Pamidronate Maxilla Partial maxillectomy
(spontaneous)
26 M 47  CML BMT Pamidronate Mandible Sequestrectomy
27 F 76 Breast cancer Pamidronate Mandible Sequestrectomy
28 M 76 Prostate cancer Pamidronate Maxilla Sequestrectomy
29 M 58 Multiple myeloma Pamidronate Maxilla Sequestrectomy
30 F 43 Breast cancer Pamidronate, Mandible Sequestrectomy
Zolendronic acid
31 M 78 Prostate cancer Pamidronate Mandible Sequestrectomy
32 M 70 Multiple myeloma Pamidronate Mandible Sequestrectomy
33 M 78 Multiple myeloma Pamidronate Maxilla Sequestrectomy
34 M 85 Multiple myeloma Zolendronic acid Mandible Sequestrectomy
35 F 77 Osteoporosis Alendronate Bilateral mandible Sequestrectomy
36 F 82 Osteoporosis Alendronate Maxilla Sequestrectomy
37 F 80 Osteoporosis Risedronate Mandible Sequestrectomy
38 M 55 Multiple myeloma Pamidronate -Mandibie Sequestrectomy
39 F 87 Multiple myeloma Pamidronate, Mandible Sequestrectomy
Zolendronic acid
40 M 72 Osteoporosis Alendronate, Mandible Sequestrectomy

Zolendronic acid
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'Table 1. PATIENT DATA (Cont'd)

531

Patient No. Gender Age (yr) Diagnosis Bisphosphonate ~ Site of Necrosis Treatment

41 M 79 Multiple myeloma Pamidronate, Mandible Sequestrectomy
Zolendronic acid

42 M 66 Multiple myeloma Pamidronate, Mandible Sequestrectomy

Zolendronic acid ‘

43 M 80 Muitiple myeloma Pamidronate, Maxilla Sequestrectomy
Zolendronic acid

44 M 68 Multiple myeloma Zolendronic acid Mandible Sequestrectomy

45 M 68 Multiple myeloma Pamidronate, Mandible Sequestrectomy
Zolendronic acid

46 F 59 Osteoporosis Alendronate Mandible Sequestrectomy

47 F 60 Osteoporosis Alendronate Mandible Sequestrectomy

48 F 56 Breast cancer Pamidronate Mandible Sequestrectomy

49 F 89 Breast cancer Pamidronate Maxilla Sequestrectomy

50 F 76 Multiple myeloma Pamidronate Mandibular Sequestrectomy

51 F 43 Breast cancer Zolendronic acid Maxilla Sequestrectomy

52 F 79 Breast cancer Zolendronic acid Maxilla Sequestrectomy

53 F 82 Breast cancer Zolendronic acid Maxilia Sequestrectomy

54 M 60 Multiple myeloma Pamidronate, Maxilla Sequestrectomy
Zolendronic acid

55 F 52 Breast cancer Zolendronic acid Maxilla Sequestrectomy

56 F 68 Osteoporosis Alendronate Mandible Sequestrectomy

57 M 73 Multiple myeloma Zolendronic acid Maxilla Sequestrectomy

58 M 69 Multiple myeloma Zolendronic acid Mandible Sequestrectomy

59 F 74 Multiple myeloma Pamidronate Mandible Sequestrectomy

60 M 70 Multiple myeloma Pamidronate, Mandible Sequestrectomy
) Zolendronic acid

61 P 48 Breast cancer Pamidronate, Mandible Sequestrectomy
Zolendronic acid

62 M 56 Plasmacytoma Pamidronate Maxilla Sequestrectomy

63 F 58 Breast cancer Pamidronate Mandible Sequestrectomy

Abbreviations: BMT, bone marrow transplant; CML, chronic myelogenous leukemia.

Discussion

striking. The incidence of osteonecrosis in our patient
population who are not receiving bisphosphonates
remains exceedingly low. In the past 3 years, only 4
patients had a similar clinical presentation. Three of

Based on these patients’ respective histories, clini-
cal presentations, and responses to surgical and anti-
biotic treatments, it appears that the pathogenesis of
this osteonecrotic process is most consistent with
localized vascular insufficiency. The lesion’s clinical
similarity to osteoradionecrosis, with compromised
bone that sequestrates either spontaneously or after a
minor procedure, followed by secondary infection, is

FIGURE 4. Pancramic radiograph of the mandible following extrac-
lions of left posterior teeth in o patient receiving pamidronate. The
image shows the motiled bone in the region of the nonhealing extrac-
tion sites.

FIGURE 5. Axial computed tomography scan of the mandible of
potient in Figure 2 showing regions of mottled bone and sequestrum.
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these patients had prior radiation therapy for treat-
ment of squamous carcinoma, and 1 patient had a
diagnosis of florid osseous dysplasia. The relatively
high percentage of cases with clinical involvement of
the maxilla (24 of 63 patients) is unusual given that
site’s inherently rich vascular supply. In our opinion,
the mechanism by which bisphosphonates could
compromise bone vascularity may be related to its
effect on the osteoclasts. The potent bisphosphonate-
mediated inhibition of osteoclast function serves o
decrease bone resorption and inhibit normal bone
turnover remodeling, resulting in microdamage accu-
mulation and a reduction in some mechanical prop-
erties of bone ' However, bone resorption and re-
modeling play an essential role in maintaining normal
bone homeostasis. As osteoclasis occurs, there are a
host of cytokines and growth factors rei¢ased into the
surrounding matrix that are essential for modulating
new bone development. The inhibition of new bone
furmation can affect the quality of bone during
growth and fracture healing. Metaphyseal sclerotic
banding is a documented effect of periodic bisphos-
phonate treatment in growing children.17-'® Whyte et
al'® reported a case of osteopetrosis that developed in
a child receiving high-dose pamidronate over a 2-year
period, where it was noted that endochondral bone
was not remodeled and became encased within tra-
becular bone. In fracture repair, the bisphosphonate-
mediated inhibition of bone remodeling results in a
more profound and larger callus with no compromise
in mechanical integrity.2022 Bisphosphonates also
have shown effects unrelated to osteoclast inhibition.
Pamidronate has been associated with an acute phase
reaction characterized by feves and transient changes
in various cytokine levels such as intcricukin-6, tumor
necrosis factor-a, C-reactive protein, and elastase 23
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More important, pamidronate was reported to sighif-
icantly depress bone blood flow in rats 423 The
mechanism of this effect may be atributable to
complex interaction of pamidronate with growth hor
mone and insulindike growth factor 1, both of which
are thought to play a role in the regulation of blood
circulation in bones. In a recent study, bisphospho-
nates were shown to inhibit endothelial cell function
in vitro and in vivo.?® Those cells weated with
bisphosphonares showed decreased proliferation, an
increased rate of apoptosis, and a decrease in capil-
lary-tube formation *® In that same stady, there was 4
marked reduction in the number of blood vessels in
pagetic bone marrow after bisphosphonate treatment
comparcd with pretrearment biopsy results, Biphos-
phonates have also shown potent antiangiogenic
propertics due to their ability to significantly decrease
circulating levels of vascular endothelial growth fac-
tor (a potent angiogenic factor) in breast cancer pa
tients with bone metastases. ™ Wood et al?® showed
the :.rtllt:ﬂngiug-:|1iu properties of bisphosphonates on
severdl levels: 1) potent inhibitor of vessel sprouting
in 4 chick embryo model and 2) potent inhibition of
angiogenesis induced by subcutaneous implants im-
pregnated with basic fibroblast growth factor in a
murine model. These previously unrecognized antian-
giogenic properties have generated interest in using
bisphosphonates as potenrial antitumor agents. ** Fur-
thermore, these bisphosphonate propertjes could ex-
plain the apparent ischemic changes noted in our
Emtnts' mandibles and mm_l_l:: These complica
tions were not recognized during the trial stages of
these drugs. This suggests that the ischemic effects
may be cumulative in pature. The apparent selectve
involvement of the maxilla and mandible in these
patients may be a reflection of the unigue envirpn-
ment of the oral cavity. Typically, healing of an open
bony wound (eg, extmction socket) in the presence

of oral microflora occurs quickly and without infec- A&

tion, However, when the vascular supply of the 0D

A dEle or maxilla}ls compromised by either radiation
.
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therapy or some other agent(s), then minor injury or
discasg in these sites is much more likely o develop
into a nonhealing woungd, That in turn can progress to
widespread necrosis and osteomyelitis. Unlike pa-
tents with osteoradionecrosis, necrosis of the maxilla
wias common in bisphosphonate patients (38%) de-
spite the inherently rich vascular supply of the max-
illa. If, howeverfa blood-bome agent Was responsible
for the bone necrosis, the maxilla would certainly be
at risk of developing disease, given the vascularity of
the maxilla and its potential for increased exposure
The chemotherapeutic agents and steroid prepara-
tions taken by tli'ﬁf; p;nifrm: can nlm {'ﬁﬁj
healing and also must be considered as a possible
etiologic factor. Another consideration is that these
.
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chemotherapy agents act sypergistically with bisphos-
phonates to promote bone necrosis. Despite these
uncertainties |F_':«.1't'=e underlying muhuumﬁ?}nc tem:
potal rel: L|mm‘mp“_!'_—ﬁplw-:plmnam treatment with
the subsequent development of osteonecrosis be-
comes abundantly clear, Bisphosphonate treatment
was the only common factor across all 63 patients.
e
Moreover, 7 patients in this series receiving treatment
for osteoporosis were taking bisphosphonates and

had no history of malignant disease or exposure to

-chf:nm'ht. APV,

The management of these patients with bisphos-
phc ate-related osteonecrosis remains extremely dif-

¥ | fic f‘wdﬂments have not been cgm:

in craﬂlc1t1ng the necrotic bone and

hyperparic C OXygen therapy has not been upiformly

effective in nm:tmg the progression of this process, Tt
was often difficult, if not impossible, to obtain a sur-
| gical margin with vnb]t bleeding bunt‘ Therefore,

11 al treat should be reserved for thos g
surgic | treatment ghould be reserved for those pa

tents who are symptomatic. Regions of necrotic bone
that are a constant source of im'u_t'um and are not

. r:.,:-p-::um.nf mq_mhatm_g;}mcci 15D elu. mr. rrtp? sl mulu

the dLhndLnanL 1.1'-111 CEITain t‘\pi.‘l‘-ﬁ"d Sy mpmnmr:c
patients with | ]1 athologic mandibular fractures often

require agegme Jl.q—rfq.»(M]_—ﬁ a cunnmnn C t‘kg %

and might Tt_l: uire immediate Ft"{.-’.:-".l.‘\T."l'If_UlI]Fl W l_F‘ a

T:'ELI plate,
Bonc anc

econstruction with freg "'T, '-r’l.*'--:kﬂ’lrr?t-“-:l

velop at the resection margin. Most p.:llt'nt\- _v.nh
lipnited regions of ex d bone have been SUCCESS-

fully managed withlirrgations andiantibiotic ThE‘f‘A].‘r\_-,

The effect of bisphosphonates on dental implant
osseointegration is unclear. In the ovaricctomized rat
madel, Narai and Nagahata®® reported that ritandum
implants placed in the femur of osteoporotic animals
receiving alendronate had higher remaoval torque val-
ues than those animals who were not receiving
bisphosphonate, However, dental implant failures at-
tributable to oral bisphosphonate therapy have been
reported in patents with osteoporosis.®! The short-
and long-term effects of bisphosphonates on dental
implant ossecintegrition need w be established for
those patients receiving the more potent bisphospho-
nates such as pamidronate and zolendronic acid. In
I!W:L of these Imdlng C]:Ir'ﬂ':_l..l.]]:- should be ’I'wal{' DJ
the potential fi fnr mpla nl F.ulun_ !F‘:(lM ed wound
hc.tlm » especially in patients receiving intravenous
L‘n_phl.:_p).lunﬂit‘- for malignant disease.

It has been well established that bisphosphonates
are extremely effective in reducing the symptoms and
complications of mctastatic bone disease. Conse-
quently, these dmigs have had a profound impact on
the quality of life for these patients. However, the jaw

333

complications presented in this review have had a
major negative effect on the quality of daily life for
each of these paticnts, Although the etiology of this
osteonecrotic process remains unclear, from our ob-
servations it does appear that bisphosphonates may
be at least partially responsible. Because pamidronate
and now zolendronic acid have become standard reg-
imens for patients with breast cancer and ;ujggi
myeloma, awareness of this complication ;}ndrﬁ_ﬁg]ﬁl-
igm_signiﬁcﬂa?iiréficn_a ;\r_1i~1_1*.5:=nr. the potential
relationship between bisphosphonates and osteone-
crosis of the jaw remains unreported in refereed jour-
nals. There is emerging evidence from clinical obser-
vations and ecarly clinical trials suggesting that
adjuvant bisphosphonate treatment may have antitu-
MOor activity,* This n<“~11£ﬂ,_111 H[ﬁ:: uhrmdet'ﬁ the
|ndmlt1rm*~ for their use in the near Jurur:_ Moreover,
Lhi:T:!r:?ﬁ alence of III-TIQ_EUILFI.IML Lum_p_l,_ cation is signif-
icant because m’-:;;ﬁ-r-ql the affected patients hau:‘ jaw
disease that wag not detected by their medical oncolo-

gists, The diagnosis in each case was established only
—— — —

after the patient presented for a dental consultation. It
is important therefore that the medical community,
and specifically the medical oncologist, become
aware of this potential complication because such a
farge and growing number of their patients require
bisphosphonate therapy. Similar to those patients

who require head and neck radiation treatment, A Nl

complete dental evaluation should be performed be-
forc commcncing bisphosphonatc treatment to i 1dcn-

WOULLID 1T1ALEL CULILTLIIELE, WIC ULIUCLIY UL PDAaUlUgTIIOdD
of this process. Further research is needed to eluci-
date the precise relationship between bisphospho-
nates and osteonecrosis.
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