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Introduction

BRONJ is  cons ide re d in th os e  patie nts  w h o h ave  no
h is tory of be ing tre ate d w ith  radioth e rapy of h e ad
and ne ck  and non h e aling of de vitaliz e d bone  in th e
oral cavity for m inim um  of e igh t w e e k s  (M igliorati e t
al.;1 Saia e t al;2 Ruggie ro e t al.3). Fe w  oth e r antire s orp-
tive  and antiangioge nic m e dications  are  als o
as s ociate d w ith  os te one cros is  (Ruggie ro e t al.3) as
in antire s orptive  m e dications  lik e  De nos um ab;
re s orption of os te oclas t is  affe cte d along w ith  its
diffe re ntiation and activation (Qais i e t al).4 In anti-
angioge nic m e dications  lik e  tyros ine  k inas e  inh ibitors
bone  re m ode ling and h e aling is  affe cte d w h ich  is
re pre s s e d by th e s e  m e dications . Cas e s  re garding
th e s e  antire s orptive  and  antiangioge nic m e dications
are  publis h e d  by th e  Am e rican as s ociation of oral and
m axillofacial s urge ons  in 2014 in w h ich  nom e n-

PJR April - June 2019; 29(2): 129-133

Bis ph os ph onate s  w h ich  are  us e d in bone  dis e as e s  lik e  os te oporos is , m ultiple  m ye lom a and m e tas tatic bone
dis e as e s  can le ad to th e  m os t le th al com plication of os te one cros is  of th e  jaw  w h ich  particularly involve s  th e
m andible . Th e  path oph ys iology of BRONJ is  not cle ar. H ow e ve r, it is  cons ide re d th at it is  due  to th e  de fe ct in
os te oblas t and os te oclas t activity as  a re s ult of w h ich  bone  re m ode ling and w ound h e aling is  affe cte d. It is  als o
be lie ve d th at de ntal proce dure s  can le ad to th e  BRONJ. Be caus e  bone  ce lls  are  h igh ly ne tw ork e d, th e  im portance
of m ultice llular inte ractions  during th e  ons e t of th e s e  ris k  factors  cannot be  ove rs tate d. As  s uch , th is  pe rs pe ctive
addre s s e s  curre nt re s e arch  on th e  e ffe cts  of BPs , m e ch anical load and inflam m ation on bone  re m ode ling and
on de ve lopm e nt of BRO NJ. Our inve s tigation h as  le d us  to conclude  th at im prove d in vitro s ys te m s  capable  of
ade q uate ly re capitulating m ultice llular com m unication and incorporating e ffe cts  of os te ocyte  m e ch anos e ns ing
on bone  re s orption and form ation are  ne e de d to e lucidate  th e  m e ch anis m (s ) by w h ich  BRONJ e ns ue s .
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clature  of BRONJ is  re place d w ith  m e dication-re late d
os te one cros is  of th e  jaw  (MRONJ) to incor-porate
cas e s  of os te one cros is  follow ing e xpos ure  to oth e r
antire s orptive  and antiangioge nic tre atm e nts . In m any
re s e arch e s , it is  conclude d th at s unitinib and im atinib
w h ich  are  tyros ine  k inas e  inh ibitors  are  as s ociate d
w ith  bone  ne cros is  of jaw  and are  not re late d to th e
adjunct tre atm e nt w ith  BPs  (Ruggie ro e t al3 and
Viviano e t al.5

BPs  m itigate s  bone  re s orption by os te oclas ts  and
re m ode ling as  a w h ole . Dis e as e  w h ich  are  as s ociate d
w ith  th e  los s  of bone s  lik e  os te oporos is , bone  m e tas -
tas is , m alignancy as s ociate d h ype rcalce m ia and
Page t’s  dis e as e  are  us ually tre ate d w ith  BPs  in w h ich
os te oclas t activity and bone  re m ode ling is  affe cte d
re s ulting in bone  re s orption. (Fe lle r e t al.6; Z ara e t



al.7; Manz ano-More no e t al.8; H e ym ann,9 ; Lande s be rg
e t al.10). An incre as e  in BP pre s criptions  h as  le d to
an incre as e d ne e d to inte rpre t th e  m e ch anis m (s ) by
w h ich  BRONJ de ve lops . Som e  re s e arch e s  e xplain
th at de ntal proce dure s  lik e  tooth  e xtraction and
infe ction als o le ad to th e  BRO NJ (Ik e be ,11; Otto e t
al,12; Abu-Id e t al,13; Aragon-Ch ing e t al).14 In th e s e
tw o conditions , affe cte d tooth  is  vulne rable  to infe ction
by bacte ria be caus e  th e  s ock e ts  are  uns h ie lde d. So
th e  norm al bone  turnove r is  dis turbe d and th e  com -
bine d e ffe cts  of BPs , m e ch anical load and infe ction
m ay le ad to th e  os te one cros is . Th e  com bine d e ffe ct
of th e s e  ris k  factors  h ave  be e n de s cribe d in s om e
s tudie s  w h ich  collaborate d th e  biological m e ch anis m
of m e ch anical and ph ys ical s tim uli. Th is  s tudy is  calle d
m e ch anobiology (Epari e t al).15 Ce llular re s pons e s
are  ge ne rate d by bioch e m ical s ignals  w h ich  is  th e
re s ult of ph ys ical s tim uli and th is  proce s s  is  calle d
m e ch anotrans duction. Th e re  are  four ph as e s  involve d
in m e ch anotrans duction:1) m e ch anocoupling (w h ich
involve s  th e  s tre tch ing of bone  ce lls  and ge ne ration
of fluid m ove m e nt w ith in th e  bone  canaliculae  by
m e ch anical loads ), 2) bioch e m ical coupling (or th e
conve rs ion of a m e ch anical s ignal into a bioch e m ical
re action by w ay of ce llular path w ays ), 3) trans m is s ion
of th e  s ignal from  th e  s e ns or to th e  e ffe ctor ce ll and
4) th e  e ffe ctor ce ll re s pons e  (H uang and Ogaw a,16;
Duncan and Turne r,17; Turne r and Pavalk o,18). It is
ve rifie d by an organiz e d re vie w  of cas e  s e rie s ,
re tros pe ctive  s tudie s  and clinical trials  on BRONJ
th at our focus  on tooth  e xtraction and infe ction is
valid. Th e s e  s tudie s  are  publis h e d be tw e e n 2003 and
2014. As  curre nt re s e arch  s e e k s  to e lucidate  th e
m e ch anis m (s ) by w h ich  BRONJ de ve lops , th e  s tudy
of th e  dis e as e  from  a m e ch anobiology pe rs pe ctive
w ill s upport th is  re s olve . Alth ough  w e  h ave  ch os e n
to pre s e nt e xpe rim e ntal s tudie s  on th e  e ffe cts  of
cofactors  on bone  ce ll com m unication and functional
activity. It is  s e e n th at, w ith in 319 8 cas e s  of BRONJ,
61.7%  w e re  as s ociate d w ith  tooth  e xtractions , and
5%  w e re  as s ociate d w ith  pe riodontal dis e as e
(inflam m ation) (Flie fe l e t al).19
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35 m g once  w e e k ly for 4 ye ars  as  a tre atm e nt of
os te oporos is , pre s e nte d w ith  h is tory of os te one cros is
involving th e  uppe r and low e r jaw . Th e  diagnos is  of
os te one cros is  w as  m ade  by h is tory, ph ys ical e xam i-
nation and findings  on CT s can. Th e  patie nt w as
s uffe ring from  pain and inflam m ation and infe ctious
e pis ode s  w h ich  w e re  tre ate d w ith  m e ch anical
de bride m e nt, h ydroge n pe roxide , iodopovidone , and
1%  ch lorh e xidine  ge l tw ice  a w e e k . At h om e , s h e
dis infe cte d th e  oral cavity afte r m e als  w ith  H 2O2, 0.2%
ch lorh e xidine , and one  or tw o applications  of th e
s am e  ge l.
Th e  patie nt initially s uffe re d w ith  pain and th e  s ym p-
tom s  progre s s e s  w ith  te m pe rature , s w e lling and th e
dis ch arge  of pus  from  th e  s ite  of ne cros is  in th e
m andibular re gion. Clinical e xam ination re ve ale d
s e ve re  s k in e ryth e m a, s w e lling of face  and ne ck  and
lim ite d jaw  range  of m otion. Th e  involve d s k in is  als o
te nde r on palpation. O n oral e xam ination, pus  w as
s e e n dis ch arging from  th e  oral cavity from  righ t
m andible  and th e  jaw  is  de viate d to th e  affe cte d s ite .
Laboratory findings  of blood s h ow e d a w h ite  blood
ce ll count of 41,200/m m 3, C-re active  prote in 29 .9
m g/dL, and glyce m ia 175 m g/dL. Me tronidaz ole  (1.5
g/day) and ce ftriaxone  (4 g/day) w e re  give n to th e
patie nt as  th e  tre atm e nt.
A plain  (w ith out contras t) com pute d tom ograph y (CT)
s can of th e  face  w as  pe rform e d w h ich  s h ow e d m ultiple
patch y m ixe d de ns ity are as  of s cle ros is  and luce ncie s
involving both  jaw s  pre dom inantly m andible , w h ich
w as  a com plication of bis ph os ph onate s  th e rapy,
(Fig.1 and 2).
W h e n th e  patie nt condition be cam e  w ors t, s h e  w as
s h ifte d to th e  inte ns ive  care  unit, w h e re  antibiotic
th e rapy w as  s tarte d w ith  ciprofloxacin (500 m g tw ice
a day i.v.) and im ipe ne m  (1.5 g/day). Daily local
m e dication w as  continue d w ith  h ydroge n pe roxide

Case Report

A 65-ye ar-old fe m ale  w h o h ad be e n tak ing oral
ris e dronate  (Actone l), a type  of bis ph os ph onate s ,

Figure 1: Non contras t CT s can axial vie w  of face , s h ow ing patch y
are as  of s cle ros is  and luce ncie s  involving m andible .



dilute d w ith  norm al s aline  and local antibiotic
(ce ftaz idim e ).
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tooth , ulce ration and dis ch arge  of pus  in advance d
cas e s .22,23

In th e  e arly s tage s  of os te one cros is , th e  radiograph
is  ne gative  and no s ignificant ch ange s  are  note d in
panoram ic and pe riapical radiograph .21,24,23 Early or
late  radiograph ic ch ange s  m ay m im ic os te om ye litis .
Th e  tre atm e nt of ch oice  in BRONJ patie nts  are  dis con-
tinuation of BPs , long te rm  antibiotic com bine d w ith
s urgical de bride m e nt (Magopoulos  e t al).25 BRONJ
s h ould be  diagnos e d in e arly s tage s  s o th e  m anage -
m e nt s h ould be  done  accordingly and a good prog-
nos is  can be  ach ie ve d.20

Oral e xam ination and patie nt’s  h is tory are  th e  m os t
e ffe ctive  w ay to diagnos e  BRO NJ. So, th e  de ntis t
s h ould k now  th e  com plication of de ntal proce dure s
in patie nts  re ce iving BPs  in e arly s tage s  of th e  dis e as e .

Figure 2: Non contras t CT s can coronal and s aggital vie w s  of
face , s h ow ing patch y are as  of s cle ros is  and luce ncie s  involving

both  jaw s  pre dom ine ntly m andible .

Discussion

BP w h ich  are  us e d in m any dis e as e s  lik e  os te oporos is ,
m ultiple  m ye lom a and m e tas tatic bone  dis e as e s  are
as s ociate d w ith  os te one cros is  of jaw  particularly
involving m andible . O s te one cros is  de pe nds  on th e
conce ntration and duration of BPs  th e rapy.20 In
Bis ph os ph onate  th e rapy, os te oclas t activity is  inh ibite d,
prolife ration of ce lls  is  de cre as e d, and apoptos is  rate
is  incre as e d and is  als o le ads  to th e  de cre as e  le ve ls
of vas cular e ndoth e lial grow th  factor (VEGF) w h ich
de s cribe  its  antiangioge nic e ffe ct.21 O rte ga e t al
re porte d th at th e  Incide nce  of BRONJ incre as e d from
0.15%  to 12%  of patie nts  tre ate d w ith  bis ph os ph o-
nate s  for os te oporos is .22 BRONJ w as  firs t re porte d
in 2003, re cogniz e d a fe w  ye ars  afte r bis ph os ph onate s
approval for us e .23 Th e  incide nce  of BRO NJ is
incre as ing be caus e  of BPs  are  h igh ly re com m e nde d
now  a days  for th e  tre atm e nt of os te oporos is .
It is  s e e n th at IV Bis ph os ph onate  th e rapy is  h igh ly
as s ociate d w ith  BRONJ th an oral Bis ph os ph onate
th e rapy. Ris k  factors  involve d in th e  de ve lopm e nt of
BRONJ are  de nto-alve olar traum a, duration of bis -
ph os ph onate s  e xpos ure , and th e  type  of bis ph os ph o-
nate s .21,23 according to re ce nt re tros pe ctive  s tudie s .
Of th e s e  ris k  factors  de ntoalve olar traum a is  s trongly
as s ociate d w ith  BRONJ. Oth e r as s ociate d ris k  factors
are  diabe te s , pos itivity for h e patitis  B virus , h e patitis
C virus , h um an im m unode ficie ncy virus , s m ok ing,
alcoh ol abus e , obe s ity, cardiovas cular dis e as e , and
im m unos uppre s s ant th e rapy.
Th e  s igns  and s ym ptom s  of BRO NJ are  s k in e ry-
th e m a; s w e lling, alte re d s e ns ation, te nde r s k in, m obile

Conclusion

Patie nts  tre ate d w ith  bis ph os ph onate s  s h ould be
obs e rve d and m onitore d care fully, s o th e  com plications
of BPs  can be  pre ve nte d and th e  BRONJ is  m anage d
in e arly s tage s  of th e  dis e as e . Spe cial atte ntion s h ould
be  paid to patie nts  w ith  poor oral h ygie ne  and poor
ge ne ral condition.
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