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Caso clinico

Osteonecrosis de los maxilares inducida por
bifosfonatos: prevencion y actitud terapéutica

Bisphosphonate induced osteonecrosis of the jaws: prevention and therapeutic

approach

F.J. Barrientos Lezcano!, B. Peral Cagigal', G. de la Pefia Varela', L.A. Sdnchez Cuéllar?,
J.M. Garcia Cantera?, A. Serrat Soto?, A. Verrier Hernandez3

Resumen: Introduccion. La osteonecrosis maxilar o mandibular por bifos-
fonatos puede convertirse en una epidemia debido a la amplia difusién de
estos farmacos entre la poblacién.

Material y método. Se muestra un protocolo para la prevencion y el tra-
tamiento de esta enfermedad. Se presentan tres casos de osteonecrosis
maxilar/mandibular.

Resultados. Es dificil lograr una curacién completa; sin embargo es posible
detener la progresién de la enfermedad.

Discusion. La cirugia y la suspension de la terapia con bifosfonatos han
demostrado poca utilidad. Los antibiéticos y los enjuagues con clorhexi-
dina son las Gnicas medidas eficaces.

Conclusiones. Es imprescindible una planificacién adecuada previa a la ins-
tauracién del tratamiento con bifosfonatos. Ante una osteonecrosis esta-
blecida, la actitud debe ser conservadora.
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Abstract: Introduction. Bisphosphonate-induced osteone-
crosis of the jaws might reach epidemic proportions due to
the widespread use of this therapy.

Materials and methods. A protocol for prevention and tre-
atment of this pathology is shown. Three clinical cases are
reported.

Results. It is quite difficult to reach restitutio ad integrum,
but stopping the progress of the disease is possible.
Discussion. Surgical treatment and cessation of bisphosp-
honate therapy are of no use. Only antibiotics and oral chlor-
hexidine have shown some benefits.

Conclusions. An accurate preventive attitude is mandatory
prior to undergoing bisphosphonate therapy. If osteonecro-
sis of the jaws is present, management should be conserva-
tive.

Key words: Osteonecrosis; Bisphosphonates; Avascular
necrosis; Jaws; Mandible.
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Osteonecrosis de los maxilares inducida por bifosfonatos...

Introduccion Tabla 1. Listado de los bifosfonatos usados en nuestro entorno! Introduction

La exposicion de hueso necré- ~ Principio activo NI RR GiEE el Ui The exposure of
tico maxilar o mandibular en  Alendronato Fosamax®, Fosavance®* VO necrotic maxillary o
pacientes tratados con bifosfona-  Etidronato Osteum®, Difosfen® VO mandibular bone in
tos se estd convirtiendo en un  Risedronato Actonel®, Acrel® VO patients treated with
motivo de consulta cada vez mas ~ nludronato Sl Vo bisphosphonates s
f te. Los bifosfonatos,’ (Tabl Zoledronato Zometa®, Aclasta® \% b L .
recuen e', 0s bifostonatos, . abla Pamidronato Aredia®, Linoten®, Pamifos®, Xinsidona® % ea’”””g ’”C“’GS’”Q'
1) son analogos no m-et.abollzados Isenelensie Bondronat® VO, IV ly questionable. Bis-
del pirofosfato, con afinidad por el Cledhenzic Bonefos® VO, IV phosphonates’ (Table
tejido 6seo. Actdan sobre los oste- o . ) 1) are non-metabo-
o cJIastos (a través de un receptor *Asociacion secuencial de alendronato y colecalciferol. lii able  pyrophos
de membrana o de una enzima hate analogs, with
. P . Table 1. List with bisphosphonates used in our area’ P 9%
intracelular),2 inhibiendo su qui- a preference for bone
miotaxis, acortando su vida media,  active ingredient BranGInOme Route tissue. They act on
frenando su actividad e inducien- osteoclasts (through

- Alendronate Fosamax*, Fosavance* (*) o
do su apoptosis.> Como conse- . . . a membrane receptor
2 deti | b o, Etidronate Osteum*, Difosfen 0] . il

cuencia, etienen la rea SOTCioN  pisedronate oy 0 or an mt(ac'e ular
Osea. El zoledronato y el pamidro-  Tijudronate Skelid* 0 enzyme),? inhibiting
nato inhiben ademas la neoan- Zoledronate Zometa*, Aclasta v chemotaxis, shorten-
giogénesis capilar tumoral.+¢ Pamidronate Aredia, Linoten, Pamifos*, Xinsidona* v ing their average life

Generalmente,” estan indica-  /bandronate Bondronat* 0, iv span, halting their

Clodronate Bonefos* o, IV

dos para estabilizar la pérdida de
masa 6sea en mujeres postme-
nopausicas con osteoporosis (via
oral). La administraciéon intravenosa queda reservada a casos de
metastasis 6seas (principalmente de mama y préstata) y para corre-
gir la reabsorcién 6sea o la hipercalcemia moderada-severa en casos
de mieloma multiple. También se recomienda su uso en lesiones
osteoliticas causadas por cualquier tumor sélido.28

Marx,” public en el afio 2003 una serie de 36 casos de expo-
sicién 6sea maxilar o mandibular por bifosfonatos. Desde entonces
se han comunicado numerosos casos, y todavia cabe esperar muchos
mas dada la amplia difusién de estos farmacos entre la poblacién.

La historia de la enfermedad,2? tipicamente comienza con una
alveolitis postexodoncia (aunque hay casos espontaneos) refractaria
a tratamiento, que progresa hacia una osteomielitis, con secuestros
Oseos, exposicion 6sea, inflamacién y supuracién. Con frecuencia
se realizan biopsias para descartar metéstasis 6seas mandibulares o
tumores maxilares 6seos primarios. Al intentar cubrir esas areas se fra-
casa aunque se haya llevado a cabo una meticulosa regularizacién
o reseccion 6sea y cierre con colgajos mucosos locales. Clinica y radio-
I6gicamente las lesiones recuerdan a las de la osteoradionecrosis, con
secuestros (formados espontdneamente o tras procedimientos inva-
sivos) que pueden complicarse con infecciones secundarias.?

Su patogenia radica en la interrupcién de la actividad remode-
ladora osteoclastica y del recambio (turnover) celular éseo,” agra-
vada por una insuficiencia vascular localizada como consecuencia
de cambios isquémicos.2 Esta inhibicién es parcial en el caso de
bifosfonatos orales, produciéndose osteonecrosis raramente y sélo
en casos de altas dosis acumuladas tras largos periodos de tiempo;
si se administran via intravenosa, la inhibicion osteoclastica es irre-
versible, produciéndose su apoptosis.”

Esta entidad es caracteristica del hueso maxilar o mandibular;
estos farmacos tienen afinidad por él debido a su aporte vascular

*Sequential association of alendronate and cholecalciferol.

activity and inducing
apoptosis.3 As a
result, bone resorp-
tion is stopped. Zoledronate and pamidronate also inhibit
capillary neoangiogenesis of the tumor.*¢

Generally’” bisphosphonates are indicated for stabilizing
the loss of bone mass in postmenopausal women with osteo-
porosis (and they are taken orally). Intravenous adminis-
tration is reserved for cases of bone metastases (principally
breast and prostrate) and for correcting bone resorption, or
moderate-to-severe hypercalcemia in cases of multiple myelo-
ma. It is also recommended for osteolytic lesions caused by
any type of solid tumor.28 In 2003 Marx” published a series
of 36 maxillary or mandibular exposure cases due to bis-
phosphonates. From then on numerous cases have been
reported, and many more are to be expected given the wide
use of these drugs among the population.

The initial phase of the disease2? typically starts with
post-extraction alveolitis (although there are spontaneous
cases) refractory to treatment, which progresses towards
osteomyelitis, with sequestrum, bone exposure, inflamma-
tion and suppuration. Biopsies are frequently carried out in
order to rule out mandibular bone metastases or primary
jaw bone tumors. Failure occurs when trying to cover these
areas even though meticulous reqularization or bone resec-
tion has been carried out together with closure with local
mucosal flaps. Clinically and radiologically the lesions are
like those from osteoradionecrosis with sequestrum (that
form spontaneously or after invasive procedures) that can
complicate due to secondary infections.?

Its pathogenesis lies in the interruption of osteoclastic
remodeling activity and from bone cell turnover,” which is
aggravated by localized vascular insufficiency as a result of
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profuso y a su elevado turnover celular
(hay gran actividad de remodelacién
6sea alrededor del ligamento perio-
dontal). Otros factores incluyen el esca-
so espesor de la mucosa maxilar-man-
dibular y la frecuente “agresién” a la
que se ve sometido el hueso en forma
de procedimientos quirdrgicos u odon-
tolégicos invasivos.

Predomina en maxilar superior (38-
80,5%); el 14-63% se localiza en man-
dibulay el 5,5-23% en ambos.21°

Material y método

Caso clinico 1

Paciente mujer de 37 afios remitida
(mayo del afio 2005) a nuestro Servicio
por dolor neuropatico trigeminal dere-
cho de afio y medio de evolucién que
debuté 20 dias tras la extraccién incom-
pleta del cordal inferior derecho realiza-
da (afio 2004) por su odontélogo. En sus
antecedentes destacaba un céncer de
mama (afio 2001), tratado con cirugia y
quimioterapia. Posteriormente se le diag-
nosticaron metastasis 6seas metacréni-
cas en columna vertebral lumbar (afio
2002) y cerebrales (afio 2003), ambas
tratadas con radioterapia. Debido a la
hipercalcemia causada por las metésta-
sis 6seas se instaurd tratamiento con zole-
dronato (infusién de 4 mg/semana)
durante afio y medio; se le suspendi6
durante seis meses y se reinstauré de
nuevo. También recibié tratamiento con
corticoides (pauta desconocida).

En la exploracién oral se observaba
supuracion y gingivitis alrededor del resto
radicular de 48. El diagnéstico diferen-
cial se planted entre una osteitis créni-
ca/osteomielitis y una metastasis 6sea.
Clinica y radiolégicamente (Fig. 1) afec-
taba también al 47, por lo que se realiz6
avulsién del mismo y legrado con ostec-
tomia del lecho alveolar de 48 previa
extraccién del resto radicular (Fig. 2). La
histopatologia descarté infiltracién neo-
plasica, observandose Gnicamente tejido
de granulacién que contenia en su espe-
sor espiculas dseas. Tres meses después
persistia la exposicion 6sea; se realizb una
regularizacién ésea y cierre del defecto
con colgajo mucoso local, envidndose de
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Figura 1. Imagen de radiografia panoramica que muestra el area
patoldgica cuando la paciente fue remitida. Se aprecia el resto
radicular del cordal inferior derecho y afectacién periodontal de
la pieza anterior.

Figure 1. Panoramic radiography showing pathological area on refe-
rral. The root remains of the lower right wisdom tooth can be appre-
ciated and periodontal involvement of this tooth.

Figura 2. Detalle de la OPG tras la extraccion de la pieza 47 y
del resto radicular, con legrado del lecho 6seo alveolar.

Figure 2. OPG detail after extraction of tooth 47 and root remains
with curettage of the alveolar bony bed.

Figura 3. Detalle de la OPG mostrando la persistencia y avance
de la osteonecrosis 9 meses después de las extracciones y regu-
larizacion 6sea.

Figure 3. OPG detail showing persistence and advancement of oste-
onecrosis 9 months after the extractions and bone regularization.

ischemic changes.2 This inhi-
bition is partial in the case of
oral bisphosphonates, as
osteonecrosis rarely arises
and only following high accu-
mulated doses over long peri-
ods of time. If administered
intravenously, osteoclastic
inhibition is irreversible, and
apoptosis will take place.”
This is a characteristic entity
of the jaw bones. These drugs
have a preference for them
given their profuse vascular
supply and the high cellular
turnover (there is great bone
remodeling activity around
the periodontal ligament).
Other factors include the lim-
ited thickness of the
mandibular-maxillary mucosa
and the frequent “aggressive
behavior” suffered by the
bone in the way of invasive
surgical or dental procedures.
It predominates in the upper
jaw (38-80.5%); while 14-
63% is located in the mandible
and 5.5-23% in both.210

Material and method

Case report 1

Female patient, 37 years old,
was referred (May 2005) to
our department because of
right-sided trigeminal neuro-
pathic pain that had been
evolving for a year and a half,
and which had arisen 20 days
after the incomplete extraction
of the lower right wisdom
tooth carried out (in 2004) by
her dentist. Her medical histo-
ry included breast cancer
(2001) that had been treated
with surgery and chemother-
apy. Metachronic bone metas-
tases was then diagnosed in
the lumbar spine (in 2002)
and brain (2003), both treat-
ed with radiotherapy. Due to
hypercalcemia caused by the
bone metastases, treatment
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nuevo una muestra de tejido 6seo para
su analisis, que determind la presencia
de colonias bacilares de tipo actinomy-
cético rodeando fragmentos compactos
de hueso e infiltrando sus espacios medu-
lares. Se prescribié tratamiento inicial con
amoxicilina- clavulanico 875/125 /8 h
durante 2 semanas y mantenimiento con
amoxicilina 500mg/8h sin interrupcién
hasta la fecha. En revisiones bimensua-
les posteriores la lesién conserva el mismo
aspecto clinico, aunque radiolégicamente
se observa un avance de la rarefaccién
6sea hacia sinfisis (Fig. 3). La paciente
refiere ocasionales episodios autolimita-
dos de tumefaccién gingivo-vestibular.
La sintomatologia ha cedido considera-
blemente y sélo refiere leves molestias
en los citados episodios de sobreinfec-
cion.

Caso clinico 2

Paciente mujer de 68 afios con ante-
cedente de mieloma mdiltiple IgG esta-
dio Ill B (afio 2003) tratado con qui-
mioterapia (6 ciclos de VBMCP / VBAD),
con respuesta completa. Posteriormente
(afio 2004) se le realizé autotransplan-
te de progenitores hemopoyéticos de
sangre periférica. Presentaba multiples
aplastamientos vertebrales y lesiones
focales 6seas secundarias al mieloma
por lo cual recibia tratamiento con alen-
dronato (10 mg/24 h, via oral) sin inte-
rrupcion, prednisona (50 mg/2 dias, via
oral) y varios analgésicos. Entre diciem-
bre del afio 2004 y febrero del 2005 su
odontélogo le realizé exodoncia de
todas las piezas dentales (incisivos, cani-
nos y premolares superiores e inferio-
res) tras lo cual ha sido portadora de
protesis total removible. Fue remitida
(julio del 2005) por presentar areas de
exposicién dsea con necrosis en los cua-
drantes 1,2y 3 (Figs. 4 y 5) y molestias
a nivel local. Ante la sospecha clinica y
radiolégica (Fig. 6) de osteomielitis se
le aconsej6 prescindir temporalmente
de la proétesis, se le pauté tratamiento
con clindamicina 300 mg / 8h / 7 dias
y se le hizo secuestrectomia, regulari-
zacion 6sea y cierre directo del defec-
to, previo despegamiento mucoperids-
tico vestibular y palatino. Se logré cubrir
por completo el hueso expuesto. No se

Figura 4. Exposicién de hueso necrético mandibular en el area en

que se realizé la extraccion.

Figure 4. Exposure of necrotic mandibular bone in extraction area.

Figura 5. Osteonecrosis maxilar bilateral post-exodoncia.
Figure 5. Bilateral maxillary osteonecrosis after extractions.

Figura 6. OPG de la paciente, mostrando areas de irregularidad
6sea alveolar a nivel bimaxilar, donde fueron practicadas las exo-
doncias.
Figure 6. OPG of patient showing areas with bimaxillary alveolar bone
irregularity where extractions were carried out.

Osteonecrosis de los maxilares inducida por bifosfonatos...

with zoledronate was given
(4mg infused per week) for a
year and a half. This was sus-
pended for six months and
then started again. She was
also given corticoid steroids
(unknown dosage).

The oral examination revealed
suppuration and  gingivitis
around the root remains of
tooth 48. The differential diag-
nosis included  chronic
osteitis/osteomyelitis and bone
metastasis. Tooth 47 was
affected clinically and radiolog-
ically and avulsion was carried
out together with curettage and
an ostectomy of the alveolar
bed of tooth 48 before extrac-
tion of the root remains (Fig. 2).
The histopathologic report ruled
out neoplastic infiltration, and
only granulation tissue was
observed that contained bone
spicules. Three months later
bone exposure persisted. Bone
regulation was carried out and
the defect was closed using a
local mucosal flap, and a bone
tissue sample was once again
sent away for analysis that indi-
cated the presence of bacillary
colonies of an actinomycotic
type surrounded by compacted
bone fragments, which were
infiltrating the medullary areas.
Initial treatment was prescribed
with amoxicillin-clavulanate
875/125 every 8 hours for two
weeks that was maintained
with continuous amoxicillin 500
mg every 8 hours to date. The
lesion was re-examined every
two months and it continued to
have the same clinical appear-
ance, although radiologically
bone rarefaction could be
observed towards the symph-
ysis (Fig. 3). The patient report-
ed occasional self-limited bouts
of vestibular-gingival swelling.
The symptoms ceased consid-
erably and she now only com-
plains of slight discomfort from
these bouts of infection.
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envié material para su estudio histolé-
gico. Un mes después y en sucesivas revi-
siones posteriores, las areas de osteone-
crosis han aparecido en la misma locali-
zacién. Al sospechar osteonecrosis por
bifosfonatos se le pauté amoxicilina- cla-
vulénico 875/125 cada 8 horas durante
1 mes y enjuagues orales cada 12 horas
con clorhexidina al 0,12%. Se aconse-
j6 demorar el uso de la prétesis. No se
realizé biopsia dsea para evitar la pro-
gresion de las lesiones. Durante su segui-
miento previo (bimensual) las lesiones
no remitieron, aunque tampoco empe-
oraron. La paciente manifesté una mejo-
ria subjetiva en la sintomatologia. Falle-
ci6 recientemente por un infarto cere-
bral debido a una estenosis carotidea.

Caso clinico 3

Paciente mujer de 81 afos de edad,
con esquizofrenia y graves sintomas extra-
piramidales secundarios al tratamiento de
la misma, remitida (mayo del afio 2005)
por el geriatra de su residencia por expo-
sicion 6sea maxilar izquierda de 4-5 cm
(Fig. 7). Edéntula no portadora de pré-
tesis. El tiempo de evolucién, clinica sub-
jetiva y posibles factores precipitantes se
desconocen al no contar con la colabo-
racién de la paciente. Antecedente en el
afio 1998 de mieloma multiple (IgG
kappa) refractario en progresién (actual-
mente estadio IlI-B), con osteopenia de
huesos largos y espondiloartrosis dorso-
lumbar, recibiendo desde entonces infu-
siones intravenosas de acido zoledrénico
(4 mg/mes). Aunque se sospechd osteo-
necrosis maxilar por bifosfonatos, se biop-
si6 un pequeno fragmento 6seo para des-
cartar una metastasis 6sea. La histopa-
tologia descarté neoplasia y fue informa-
da como hueso necrético con numero-
sas células inflamatorias y colonias de baci-
los de tipo actinomyces. Se instauré tra-
tamiento con amoxicilina-clavulanico
(875/125, cada 8 horas, 15 dias), metro-
nidazol (500 mg/ 8 h. via oral, 15 dias) y
enjuagues de clorhexidina al 0,12% cada
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Figura 7. Extensa exposicién 6sea maxilar izquierda.
Figure 7. Extensive bone exposure on left side of maxilla.

Prevencion en pacientes que van a recibir bifosfonatos
(especialmente i.v)

Cordal incluido

Objetivo: evitar infecciones y procedimientos dentales invasivos a
corto/medio plazo
Exploracién dental incluyendo OPG =+ periapicales; descartar
infecciones.
Inspeccién oral por el odontélogo antes del tratamiento y en el
seguimiento.
Educar al paciente en la importancia de una buena higiene oral y
en la notificacion de sintomas.
Examen de protesis dentales removibles, confirmar su ajuste y
retirarla por la noche.
Profilaxis dental, control de caries y cuidado dental fortificante.
Profilaxis antibidtica sélo para procedimientos invasivos (Exodoncia,
Endodoncia, Periodoncia) y demorar tratamiento con bifosfonatos
1 mes.

- Penicilina.

- Alérgico: Quinolona o Eritromicina + Metronidazol.
Dientes recuperables: rehabilitacién funcional, incluso endodoncia.
Dientes irrecuperables o con absceso: exodoncia y extirpacién del
tejido periodontal afectado.
Seguimiento: revisiones periédicas cada 3-4 meses.

TTo. Conservador

Extraccion
+ 1 mes de curacién

Parcial

Mandibular grande
palatino + mucosa fina

Mandibular pequefio

Figura 8. Recomendaciones previas a la instauracién de una tera-
pia prolongada con bifosfonatos.”.

Figure 8. Recommendations before commencing prolonged bisp-
hosphonate therapy.

Case report 2

Female patient, 68 years old
with a history of multiple
myeloma IgG stage Ill B (in
2003) who had been treated
with chemotherapy (6 cycles
of VBMCP/VBAD) with com-
plete response. Later (in 2004)
an autotransplant was carried
out with hemopoietic prog-
enitors from peripheral blood.
She had multiple crushed ver-
tebrae and focal bone lesions
secondary to the myeloma
and, as a result, she was
being treated with constant
alendronate (10mg taken
orally every 24 hours), pred-
nisone (50 mgq every 2 days
taken orally) and various
analgesics. Between Decem-
ber 2004 and February 2005
all her teeth were extracted by
her dentist (incisors, canines
and upper and lower premo-
lars) after which she was fit-
ted with a removable com-
plete prosthesis. She was
referred to our department (in
July 2005) because of bone
exposure with necrosis in
areas 1,2 and 3 (Figs. 4 and
5) and local discomfort. As
there was a clinical and radi-
ological suspicion (Fig. 6) of
osteomyelitis, she was advised
not to use the prosthesis tem-
porarily. She was treated with
clindamycin, 300mg every
eight hours for a week, and a
sequestrectomy was carried
out together with bone requ-
larization and direct closure
of the defect, prior to raising
a mucoperiosteal flap from the
vestibular and palate side. The
exposed bone was complete-
ly covered. No material was
sent away to be studied his-

12 horas. Posteriormente recibié amoxicilina 500 mg/8 h durante 3
meses. Se recomendo a sus cuidadores el mantenimiento de una
higiene oral estricta.

En revisiones posteriores realizadas con una periodicidad trimes-
tral no se ha observado mejoria en el aspecto clinico de la lesién, aun-
que su progresion se ha detenido. No ha vuelto a recibir antibiéticos.

tologically. A month later, during re-examination, the
osteonecrotic areas appeared in the same location. As osteonecro-
sis was suspected due to bisphosphonates, 875/125 amoxi-
cillin-clavulanate was administered every eight hours for a
month, and oral rinses every 12 hours with chlorhexidine at
0.12%. She was told to delay using the prosthesis. A bone biop-
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Discusion

Es indiscutible el valor de los bifos-
fonatos en pacientes oncolégicos con
metdstasis 6seas; aumentan la supervi-
vencia y reducen las complicaciones
esqueléticas y el dolor asociado a las
mismas, mejorando su calidad de vida.2

Esta “epidemia” de osteonecrosis
maxilar o mandibular por bifosfonatos
ha generado confusién debido a la difi-
cultad para curar por completo la enfer-
medad. En el aflo 2004 un panel de
expertos en la enfermedad,’ se reu-
nieron ante la creciente incidencia de
casos y publicaron una serie de reco-
mendaciones (Figs. 8 y 9) (Tabla 2).

A pesar de estas recomendaciones,
el tratamiento 6ptimo de la osteone-
crosis sigue siendo controvertido. Una

* Higiene oral estricta.

e Revision periddica por dentista o cirujano maxilofacial

e Revisar prétesis / eliminar zonas de presion y declbito sobre
mucosa.

e Limpiezas dentales rutinarias sin lesionar mucosa; considerar
tratamiento con fldor.

e Evitar:
- Exodoncia (si posible), extirpacion de torus, cirugia periodontal,

implantes.
Restauracion

Endodoncia
+ Amputacion corona

‘ Movilidad }—% Severa }7

+ Absceso

periodontal

Caries '—

Ferulizacion
Exodoncia
+ antibidticos

*Se evitard en lo posible la endodoncia quirdrgica. De realizarse, minimizar
el dario sobre el tejido periodontal marginal ( posicion de los clamps de
diques de goma) y apical (profundidad del instrumental y de la

Osteonecrosis de los maxilares inducida por bifosfonatos...

sy was not carried out in order
to avoid any progression of the
bone lesions. During previous
monitoring (bi-monthly) the
lesions showed no sign of
remission, although they had
not become any worse. The
patient’s symptoms showed
subjective improvement. She
died recently due to a stroke
secondary to carotid stenosis.

Case report 3

Female patient, 81 years old
with schizophrenia and serious
extrapyramidal symptoms sec-
ondary to her treatment, was
referred to us (in May 2005) by
the geriatrician of her residence
as a result of maxillary bone

de las pocas medidas efectivas es el tra- | obturacion).”

exposure on the left side of 4-5

tamiento antibiético aunque no esté
bien definida la duracién ideal del
mismo. Se ha propuesto,’0 su uso en
forma de ciclos intermitentes o conti-
nuos para evitar la osteomielitis y pre-
venir sobreinfecciones en partes blandas. Clinicamente son efica-
ces controlando el dolor y la evolucién de la enfermedad.”.1° Esto
se ha comprobado en los tres casos que presentamos; desde que
se instauraron los antibidticos la sintomatologia mejord y la expo-
sicién 6sea no progresé. Aunque se ha recomendado,° la clinda-
micina por su eficacia contra flora Gram- y por su afinidad hacia
tejidos 6seos,'01" Marx la desaconseja como terapia Gnica,” y reco-
mienda derivados de la penicilina como farmacos de primera elec-
cion. El antibiético administrado debe cubrir géneros del tipo Eike-
nella o Actinomyces, gérmenes que con frecuencia colonizan (como
ocurrié en los dos casos clinicos en los que se hizo biopsia 6sea) el
hueso expuesto.”.’® También aconsejan procedimientos minima-
mente invasivos como irrigaciones y lavados con antisépticos.27.10

Se advierte contra la realizacién de maniobras quirirgicas como
desbridamientos de heridas, decorticaciones 6seas o extracciones
dentarias.’® En efecto, no parece sensato hacer exodoncias cuando
éste es precisamente el desencadenante tipico de la enfermedad
(casos 1y 2); ademas, en ambos casos se ha visto cémo el legrado
y regularizacién 6sea han fracasado y las lesiones han recidivado.
El primer caso incluso empeoré hasta que se adoptd una actitud con-
servadora, sin duda porque en el momento inicial no se consideré
la posibilidad de que los bifosfonatos fueran causantes de la lesion.
Por lo tanto no se debe descuidar la realizacién de una meticulosa
historia clinica y anotar los farmacos que toma el paciente, entre los
cuales se encuentra con frecuencia “una pastilla que toma para los
huesos” a la que habitualmente no se le da importancia.

Hay casos en que los antibiéticos fracasan, posiblemente debi-
do a la dificultad de alcanzar una diana sometida a un entorno isqué-
mico. En estos casos, si son leves, algunos autores,'® aconsejan hacer

bifosfonatos.?.11.12

hosphonates.

Figura 9. Manejo odontolégico del paciente en tratamiento con

Figure 9. Dental management of patient being treated with bisp-

cm (Fig. 7). She was edentulous
and did not have a prosthesis.
As there was no patient collab-
oration, the time that had
evolved, the subjective clinical
data and possible triggering factors, could not be ascertained.
She had a history of refractory multiple myeloma (Kappa 19G) in
1998 with evidence of progression (currently stage IlI-B) with
long bone osteopenia and lumbar-back spondyloarthrosis and
she had received intravenous infusions of zoledronic acid
(4mg/month). Although maxillary osteonecrosis was suspected
as a result of bisphosphonates, a biopsy was taken of a small
bone fragment so that bone metastasis could be ruled out. The
histopathological report ruled out any neoplasm and necrotic
bone was reported with numerous inflammatory cells and colonies
of the actinomyce-type bacillus. She was treated with amoxicillin
clavulanate (875/125, every 8 hours for 2 weeks) metronidazole
(500 mg taken orally every 8 hours for two weeks) and 0.12%
chlorhexidine washes every 12 hours. She later received amoxi-
cillin 500mg every 8 hours for 3 months. Her carers were advised
to maintain strict oral hygiene. She was then re-examined every
three months, but an improvement was not observed in the clin-
ical appearance of the lesions although their growth had been
halted. She dlid not receive any further antibiotic treatment.

Discussion

Bisphosphonates are of undoubted value for oncologi-
cal patients with bone metastases. Survival increases, skele-
tal complications and associated pain are reduced, and qual-
ity of life is improved.?

This “epidemic” of maxillary or mandibular osteonecro-
sis as a result of bisphosphonates, has generated confu-
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desbridamiento éseo y cierre
con colgajos mucosos, siempre
bajo cobertura antibidtica. Esta
actitud fracasé en los casos 1y
2 a pesar de haber cerrado total-
mente el defecto con colgajos
mucoperidsticos. Marx ya adver-
tia,'3 de la inutilidad de este tipo
de colgajos.

Hay casos severos en los que
la magnitud del area expuesta
de hueso o la sintomatologia
obligan a realizar resecciones
totales o subtotales del hueso
afectado y reconstruccion secun-
daria usando tejidos viables.1°
Sin embargo, esta actitud incre-
menta el riesgo de sufrir fractu-
ras patoldgicas asi como nuevas
areas de osteonecrosis.’® En el
caso 3 casi la mitad del maxilar
esta expuesta; afortunadamen-
te se sospeché desde el princi-
pio la implicacién del acido zole-
drénico (también presente en el
caso 1) y se adoptd una con-
ducta conservadora; ademas el
estado general de la paciente y
su corta esperanza de vida desa-
consejaban una intervencion
quirdrgica. Ruggiero y cols? rea-
lizan secuestrectomias sistema-
ticas de los fragmentos 6seos
gue no responden a tratamien-
to conservador, ya que consti-
tuyen un posible foco de
sobreinfecciones; el problema
en estos casos es encontrar un
margen quirdrgico viable de
hueso ya que los bifosfonatos
estan depositados en todo el teji-
do 6seo y no sélo en el hueso
necrético expuesto, siendo pro-
bable una ulterior exposicion del
margen de reseccion.2?

En pacientes sintométicos
con fracturas patoldgicas se
podria intentar una reseccion
mandibular segmentaria y
reconstruccion con placa rigida,2
quedando formalmente con-
traindicados los colgajos libres
o los injertos vascularizados por
la posibilidad de desarrollar
necrosis en los margenes.2
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Tabla 2. Tratamiento de la osteonecrosis por bifosfonatos”.!

Tratamiento de la osteonecrosis establecida
e Consulta con cirujano maxilofacial y odontélogo; seguimiento cada 3
meses (antes si empeoramiento).

Prevencién de lesiones 6seas adicionales

e Regularizacién minima de bordes 6seos agudos traumaticos sobre
mucosa.

e Protesis / tope removible (acrilico o vinilo) protectora del hueso
expuesto.

e No biopsia (excepto sospecha de metéstasis).

e No implantes osteointegrados.

Tratamiento antibiotico

e Cursos intermitentes o continuos.

e Cultivos rutinarios (considerar aerobios, anaerobios, virus y hongos).
e Enjuagues orales de gluconato de clorhexidina 0,12%.

* Bolsas periodontales de clorhidrato de minociclina.

Tratamiento estandar
Amoxicilina 500 mg/6 h + Clorhexidina 0,12%

Refractario o muy sintomdtico
afiadir Metronidazol 500 mg/8 h vo.

Celulitis severa / paciente ingresado

Amoxicilina-Clavulanico 1000/200 /6 h iv + Metronidazol 500 mg/8 h iv
Alérgico

Ciprofloxacino 500 mg/12 h 6 Eritomicina 400/8 h vo. + Metronidazol
500 mg/8 h vo.

Suspension/interrupcion bifosfonatos?
e Valorar riesgo osteonecrosis vs. riesgo suspensién tratamiento.
e Siempre en coordinacién con oncélogo.

Table 2. Osteonecrosis treatment with bisphosphonates”.!

Treatment for established osteonecrosis
e Consultation with maxillofacial surgeon and dentist: follow-up every 3
months (or before if patient worsens)

Prevention of additional bone lesions

®  Minimal reqularization of traumatic sharp bone edges affecting mucosa.
e Removable prosthesis/ splint (acrylic or vinyl) to protect exposed bone.
e No biopsies (except when metastasis is suspected).

* No osseointegrated implants.

Antibiotic treatment

e ntermittent or continuous antibiotic course.

® Routine cultures (aerobic, anaerobic, virus and fungi should be taken into
consideration).

e Oral rinses with chlorhexidine gluconate 0.12%.

e Periodontal sacs of minocycline chlorhydrate.

Standard treatment
Amoxycillin 500 mg/6 h + Chlorhexidine 0.12%

Refractory or with considerable symtomatology
add Metronidazole 500mg/8h orally.

Severe cellulits/admitted patient
Amoxycillin-Clavulanate 1000/200 /6 h iv + Metronidazole 500 mg/8 h iv

Allergy
Ciprofloxacin 500 mg/12 h or Erithomycin 400/8 h orally + Metronidazole
500 mg/8 h orally.

Suspension / interruption of bisphosphonates
e Evaluate risk of osteonecrosis vs. risk of suspending treatment
e There should always be coordination with the oncologist

sion due to the difficul-
ty for completely curing
the disease. In 2004 a
panel of experts on the
disease’’  gathered
together because of the
growing incidence of
cases and a series of
recommendations was
published (Figs. 8 and
9) (Table 2).

In spite of these rec-
ommendations, the
best treatment for
osteonecrosis continues
being controversial.
One of the few effective
measures is antibiotic
treatment although the
ideal duration has not
yet been defined. Its
use has been pro-
posed'? in intermittent
or continuous cycles so
that osteomyelitis is
avoided and further
soft tissue infection is
prevented. They are
clinically efficient for
controlling pain and
the development of the
disease.”.’0 This has
been corroborated in
the three cases pre-
sented. The symptoms
improved as soon as
the antibiotics were
administered, and there
was no increase in
bone exposure.
Although clindamycin
has been recommend-
ed given its efficiency
against Gram flora -
and because of its bone
tissue preference,0.11
Marx does not advise
its use on its own,” and
he recommends peni-
cillin derivatives such as
first choice drugs. The
antibiotic administered
should  cover the
Eikenella or Actino-
myces-type germs that



316  Rev Esp Cir Oral y Maxilofac 2007;29,5 (septiembre-octubre):309-317 © 2007 ergon

En resumen, el tratamiento quirdrgico sélo debe considerarse
en casos sintomaticos en los que fracasa el tratamiento conserva-
dor,2 y debe limitarse a secuestrectomias a demanda,® retirando
el menor hueso posible y preservando el periostio para mantener
el hueso alejado del contacto directo con la flora oral.”

Otra medida que suscita controversia es la suspension de la tera-
pia con bifosfonatos (con el riesgo que conlleva para el paciente
oncoldégico). Esta decision, en caso de tomarse, debe hacerse en
coordinacién con el oncélogo."™# En ninguno de los tres casos cli-
nicos se contempld esta posibilidad ya que todas tenian antece-
dentes neoplésicos y, las dos Ultimas, lesiones éseas cuya clinica
estaba relativamente controlada con los bifosfonatos. Ademas, no
se ha demostrado que retirar los bifosfonatos aporte algin benefi-
cio una vez establecida la osteonecrosis,'® e incluso se ha descrito
la aparicion de nuevas areas de necrosis tras la suspensién de la tera-
pia.2 Se podria valorar si la indicacién no fue oncoldgica,” pero se
desaconseja suspenderlos si fueron prescritos por dolor debido a
metdstasis Oseas, fracturas patoldgicas o hipercalcemia inducida por
un tumor. Sin embargo, el empeoramiento sobre la calidad de vida
que en ocasiones produce la osteonecrosis supera ampliamente la
mejoria en la misma atribuida a los bifosfonatos.2

Se ha propuesto la suspensién temporal en pacientes que se van
a someter a intervenciones de cirugia oral; esta medida es inutil
ya que los bifosfonatos se acumulan en la matriz 6sea mineraliza-
da (en relacién directa con la dosis total acumulada y con la dura-
cién del tratamiento)'© y persisten en ella durante largos periodos
de tiempo, 015 siendo gradualmente reincorporados a la circulaciéon
a lo largo de meses y afios.> En estos casos es preferible realizar cul-
tivos de la zona de extraccién en el momento de la intervencién y
administrar antibiéticos durante al menos 10 dias.”

El oxigeno hiperbérico, a diferencia de la osteoradionecrosis, no
ha demostrado una eficacia uniforme limitando el progreso de la
enfermedad.?

En cuanto a los implantes, estan contraindicados, si bien podria
pensarse que al inhibir la reabsorcién ésea los bifosfonatos deberi-
an favorecer la osteointegracion. Se han comunicado fracasos en
pacientes con osteoporosis que tomaban bifosfonatos orales.2
Starck,'s comunicé un caso de fracaso repetido de rehabilitacién
implantolégica debida al etidronato. Ademads, al carecer de “ancla-
je epitelial” los implantes predisponen a una exposiciéon ésea pos-
terior.”

Conclusiones

Se debe considerar a todo paciente tratado con bifosfonatos
(especialmente intravenosos) como susceptible de presentar oste-
onecrosis en caso de someterse a procedimientos odontolégicos
invasivos o a cirugia 6sea maxilar o mandibular. La clave es realizar
una adecuada planificacién antes de comenzar el tratamiento con
bifosfonatos, de modo similar a los pacientes que van a someterse
a radioterapia de cabeza y cuello.2 Es necesario anticiparse a los pro-
blemas odontolégicos que podria tener el paciente a corto-medio
plazo, solucionandolos con suficiente antelacién para que, una vez
instaurado el tratamiento con bifosfonatos, la mucosa se encuen-

Osteonecrosis de los maxilares inducida por bifosfonatos...

frequently colonize exposed bone (as occurred in both clin-
ical cases in which a bone biopsy was carried out).”-1° They
also advise minimally invasive procedures such as irrigation
and antiseptic washes.27.10

Surgical procedures such as wound debridement are not
advised nor are bone decortication or dental extraction.’® Car-
rying out extractions therefore does not appear to be very sen-
sible, as this is precisely what typically triggers the disease
(Cases 1 and 2). Both cases show how curettage and bone
regularization failed and how the lesions recurred. The first
case even worsened until a conservative approach was adopt-
ed, no doubt because initially the possibility of bisphospho-
nates being the cause of the lesion was not taken into account.
Therefore carrying out a meticulous medical history should be
stressed as should be making a note of the drugs being taken
by the patient, together with the “ tablet for the bones” which
normally is not given much importance. There are cases in
which antibiotics fail, possibly due to the difficulty of reaching
a target subjected to ischemic surroundings. In these cases, if
slight, some authors'® advise carrying out debridement and
flap closure, but always with antibiotic cover. This approach
failed in cases 1 and 2 in spite of completely closing the defect
with mucoperiosteal flaps. Marx had already warned that
these flaps were of little use.’3

There are severe cases in which the magnitude of the
exposed area of bone or the symptoms makes a total or
subtotal resection necessary and secondary reconstruction
using viable tissue.’® However, this approach increases the
risk of experiencing pathological fractures as well as new
area of osteonecrosis.’ In case N°3, nearly half the maxil-
la was exposed. Fortunately, it was suspected from the start
that Zoledronic acid was involved (also in case 1) and a con-
servative approach was adopted. In addition, the general
state of the patient and her short life expectancy obviated
surgical intervention. Ruggiero et al.2 carried out systemat-
ic sequestrectomies of the bone fragments that had not
responded to conservative treatment, as they constituted a
possible focus of additional infection. The problem in these
cases is finding a viable surgical margin of bone, as bispho-
sphonates are deposited in all bone tissue, and not only in
exposed necrotic bone, with ulterior exposure of the resec-
tion margin being possible.2*

In symptomatic patients with pathologic fractures, seg-
mental mandibular resection and reconstruction with a rigid
plate? could be attempted. Free flaps or vascularized grafts
are strictly contraindicated given the possibility of develop-
ing necrosis in the margins.?

In short, surgical treatment should only be considered
in symptomatic cases in which conservative treatment has
failed,? and it should be limited to sequestrectomies when
needed.® The least amount of bone as possible should be
removed and the periosteum should be preserved so that the
bone does not come into contact with oral flora.”

Another step that has led to certain controversy is sus-
pending bisphosphonate therapy (with the risk that this
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tre integra y no exista ningln érea de exposicion dsea.

Una vez establecida la osteonecrosis, la conducta debe ser con-

servadora ante la posibilidad de un empeoramiento yatrogénico del
cuadro. Los procedimientos quirdrgicos, también conservadores,
se reservaran para los casos mas sintomaticos.

Bibliografia

15.

16.-

Consejo General de Colegios Oficiales de Farmacéuticos. Catdlogo de Medica-
mentos. Madrid: EINSA 2006.

Ruggiero S, Mehrotra B, Rosenberg T, Engroff S. Osteonecrosis of the jaws asso-
ciated with the use of bisphosphonates: a review of 63 cases. | Oral Maxillofac
Surg 2004;62:527-34.

Sarathy A, Bourgeois S, Goodell G. Bisphosphonate- associated osteonecrosis
of the jaws and endodontic treatment: two case reports. | Endod 2005;31: 759-
63.

Fournier P, Boissier S, Filleur S, Guglielmi |, Colombel M. Bisphosphonates inhi-
bit angiogenesis in vitro and testosterone-stimulated vascular regrowth in the
ventral prostate in castrated rats. Cancer Res 2002;62:6538-44.

Lin JH, Russel RG, Gertz B. Pharmacokineticks of alendronate: an overview. Int
J Clin Pract 1999;101:18-26.

Wood J, Bonjean K, Ruetz S, Bellahcéne A, Devy L, Foidart J, y cols. Novel antian-
giogenic effects of the bisphosphonate compound zoledronic acid. | Pharm Exp
Ther 2002;302:1055-61.

Marx R, Sawatari Y, Fortin M, Broumand V. Bisphosphonate-induced exposed
bone (osteonecrosis / osteopetrosis) of the jaws: risk factors, recognition, pre-
vention and treatment. / Oral Maxillofac Surg 2005;63:1567- 75.

Melo M, Obeid G. Osteonecrosis of the maxilla in a patient with history of bisp-
hosphonate therapy. | Can Dent Assoc 2005;71:111-3.

Hellstein ], Marek C. Bisphosphonate osteochemonecrosis (Bis-phossy jaw): is
this phossy jaw of the 21st century? J Oral Maxillofac Surg 2005;63:682-9.

. Lenz |, Steiner-Krammer B, Schmidt W, Fietkau R, Mueller P, Gundlach K. Does

avascular necrosis of the jaws in cancer patients only occur following tratment
with bisphosphonates? | Craniomaxillofac Surg 2005;33:395-403.

. Damato K, Gralow ], Hoff A, Huryn |, Marx R, Ruggiero S, y cols. ADA council on

scientific affairs. Expert panel recommendations for the prevention, diagnosis and
treatment of osteonecrosis of the jaws: June 2004. (www.ada.org/prof/ resour-
ces/topics/topics_osteonecrosis_whitepaper.pdf).

. Katz H. Endodontic implications of bisphosphonate- associated osteonecrosis

of the jaws: a report of three cases. | Endod 2005;31:831-4.

. Marx R. Pamidronate (Aredia) and Zoledronate (Zometa) induced avascular necro-

sis of the jaws: a growing epidemic. | Oral Maxillofac Surg 2003;61:1115- 7.

. Ficarra G, Beninati F, Rubino |, Vannucchi A, Longo G, Tonelli P, y cols. Osteo-

necrosis of the jaws in periodontal patients with a history of bisphosphonates
treatment. | Clin Periodontol 2005;32:1123-8.

Rodan GA, Fleisch HA. Bisphosphonates: mechanisms of action. J Clin Invest
1996;97:2692-6.

Starck W), Epker BN. Failure of osseointegrated dental implants after diphosp-
honate therapy for osteoporosis: a case report. Int | Oral Maxillofac Implants
1995;10:74- 8.

Rev Esp Cir Oral y Maxilofac 2007;29,5 (septiembre-octubre):309-317 © 2007 ergon 317

entails for the oncological patient). This decision, if taken,
should be made together with the oncologist.”.™ In none of
the three clinical cases was this possibility contemplated as
they all had neoplastic antecedents and, the last two had
bone lesions with a clinical course that was being relatively
controlled with bisphosphonates. Moreover, it has not been
demonstrated that there is any benefit to be had from stop-
ping bisphosphonates once the osteonecrosis has start-
ed.’ This could be evaluated if the indication were not onco-
logical,” but suspension is not advisable if being taken because
of pain due to bone metastasis, pathological fractures or
tumor-induced hypercalcemia. However, the worsening in
quality of life that is sometimes produced by osteonecrosis
is much greater than the improvement attributed to bis-
phosphonates.?

Temporally suspending treatment has been proposed for
patients that are going to undergo oral surgery. These mea-
sures are of no use, as bisphosphonates accumulate in the
mineralized bone matrix (and they are directly related to the
total accumulated dosage and treatment duration)® and
they remain here for long time periods,’%'5 gradually being
reincorporated into the circulation over months and years.*
In these cases carrying out cultures in the extraction area at
the time of the intervention and administering antibiotics for
at least 10 days is preferable.”

Hyperbaric oxygen, unlike with osteoradionecrosis, has
not shown any uniform efficiency with regard to halting the
progress of the disease.?

Implants are contraindicated, although one might think
that if bone resorption is inhibited, the bisphosphonates will
favor osseointegration. Failures have been reported in osteo-
porosis patients who were taking bisphosphonates orally.?

Stark's reported a case of repeated dental implant fail-
ure due to etidronate. As the implants have no “epithelial
anchorage” there is a greater tendency towards bone expo-
sure.

Conclusions

All patients that are treated with bisphosphonates (espe-
cially intravenously) should be considered as being suscep-
tible to osteonecrosis if they are subjected to invasive den-
tal procedures, or maxillary or mandibular bone surgery. The
key lies in proper planning before starting bisphosphonate
treatment, as occurs with patients that are to undergo radio-
therapy of the head and neck.2 Any dental problems that
the patient may have in the short term should be anticipated
and dealt with promptly so that the mucosa is intact once
bisphosphonate therapy is started, and no bone is exposed.

Once osteonecrosis is established, a conservative
approach should be adopted, as there is a possibility of iatro-
genic worsening of the symptoms. The surgical procedures
should also be conservative and they should be carried out
only in the more symptomatic cases.





