
EWING SARCOMA IN MANDIBLE WITH INVOLVEMENT OF
SYMPHYSIS – AN EXTREMELY RARE ENTITY
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Introduction

Ew ing's  s arcom a (ES) is  a rare  m alignant prim itive
round ce ll tum or th at w as  firs t de s cribe d by Jam e s
Ste ph e n Ew ing, an Am e rican path ologis t in 19 21.1 It
can occur in any bone  but com m only it is  found in
th e  diaph ys is  of long bone s  and pe lvic girdle . In th e
h e ad and ne ck  re gion pre dile ction is  tow ard m andible
follow e d by m axilla.2

ES is  an aggre s s ive  tum or s h ow ing rapid grow th  w ith
local infiltration and m e tas tas is . It is  a part of th e  ES
fam ily of tum ors  (ESFT), w h ich  als o include s  pe ri-
ph e ral ne uroe ctode rm al tum or (PNET), ne uroe pith e lio-
m a and As k in's  tum or.3 Th e y are  groupe d bas e d on
s h are d clinical, m orph ologic, bioch e m ical and m ole -
cular fe ature s . Th e y s h are  com m on k aryotyping
trans location t (11;12) (q 24;q 12) in approxim ate ly
9 0%  cas e s .4 Th is  h as  m ade  th e  diagnos is  furth e r
com ple x. Th us  im m unoh is toch e m is try and m ole cular
as s ays  for ch rom os om al trans location s e e m  to be
th e  m ain s tay of diagnos is .5 ES h as  th e  m os t unfavor-
able  prognos is  of all prim ary m us culos k e le tal tum ors .
Eve n w ith  e arly diagnos is  and inte rve ntion, patie nts
w ith  m e tas tas is  h ave  approxim ate ly 20%  ch ance  of

5-ye ar s urvival. H e re  w e  re port a cas e  of ES involving
m andible  in a 13-ye ar-old girl to m ak e  th e  clinicians
aw are  of th e  clinical and h is topath ological s pe ctrum
of th is  rare  tum or.
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Ew ing's  s arcom a is  uncom m on round ce ll tum or affe cts  m os t ofte n in th e  bone  and s oft tis s ue s  of ch ildre n and
young adults . It h as  poor prognos is  be caus e  of aggre s s ive  local s pre ad and uncontrolle d m e tas tatic pote ntial
ne ce s s iting e arly diagnos is  and inte rve ntion critical for s urvival of th e  patie nt. It prim arily affe cts  long bone s ,
s e ldom  occurs  in th e  h e ad and ne ck  re gion. W e  re port s uch  a cas e  of Ew ing's  s arcom a th at affe cts  m andible
of a 13 ye ars  girl ch ild.
Ke yw ords : Ew ing Sarcom a; PNET; As k in Tum or; Orth opantom ogram ; e xtras k e le tal ES; round ce ll tum or, PET
CT
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Cas e  Re port

A 13-ye ar-old girl vis ite d th e  De ntal Clinic w ith  3-
m onth  h is tory of a painle s s , gradually incre as ing
s w e lling in th e  m andibular le ft late ral re gion.
Extraorally, a h ard nonte nde r s w e lling (4 cm  ×  2 cm )
w as  obs e rve d on th e  m iddle  one  th ird of th e  ram us
of th e  m andible  w h ich  w as  cove re d by norm al appe a-
ring s k in. Intraoral e xam ination re ve ale d involve m e nt
of m andibular alve olar ridge  w ith  e xpans ion of th e
oute r cortical plate s . Ove rlying m ucos a w as  norm al.
Th e  m as s  w as  h ard in cons is te ncy. Th e  patie nt w as
appare ntly h e alth y w ith  no s ign of pare s th e s ia or
lym ph ade nopath y at th e  tim e  of pre s e ntation. But
th e re  w as  h is tory of fe ve r. Routine  h e m ogram  and
bioch e m ical e xam ination w as  unre m ark able .
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OPG (Fig. 1) re ve ale d an ill-de fine d radioluce nt le s ion
w ith  adjoining s cle ros is  s e e n e xte nding from  le ft firs t

s canty cytoplas m  and h ave  m itotic figure  adm ixe d
w ith  fe w  m ucin producing ce lls  w ith out cys tic are as
or bony trabe culae . Tum or is  h igh ly vas cular. Im m uno-
h is toch e m is try s h ow e d s trong pos itivity for CD9 9  and
cytok e ratin &  w e ak  pos itivity for s ynaptoph ys in but
ne gativity for m yoge nin, ch rom ogranin and de s m in.
Surgical m argins  w e re  fre e  from  le s ion and re gional
lym ph  node  s h ow  e vide nce  of m e tas tas is  w ith out
pe rinodal e xte ns ion. Pos t-ope rative  ch e m oth e rapy is
be ing continue d, till date  3 cycle s  of ch e m oth e rapy
h ave  be e n give n. Afte r 3 cycle  of ch e m oth e rapy
patie nt is  advis e d w h ole  body FDG-PET CT s can to
as s e s s  any re s idual dis e as e  or re curre nce , but found
to be  ne gative  (Fig. 4).

m olar to le ft s e cond m olar. Cortical plate s  are  intact.
Clinical and radiological fe ature s  s ugge s te d a
de s tructive  le s ion. CT s can (Fig. 2) w ith  3D re cons -
truction s h ow s  bony bre ak  and pe rios te al re action

w ith  involve m e nt of s urrounding firbroadipos e  tis s ue
and m us cle  both  inw ard and s upe rficial part. Excis ional
biops y w ith  le ft s ide d m andibule ctom y w as  done
follow e d by m andibular re cons truction w ith  fibula afte r
obtaining cons e nt (3D CT im age  of re cons tructe d
m andible  s h ow n in (Fig. 3). M icros copy re ve ale d s oft
tis s ue  m as s  com pos e d of ne s t of s q uam oid appe aring
round tum or ce ll h aving h ype rch rom atic nucle i and

Figure  - 3: 3D re cons tructe d im age  of CT s can s h ow s  re cons -
tructe d le ft h e m im andible  w ith  pros th e s is .

Dis cus s ion

ES is  uncom m on round ce ll tum or w ith  aggre s s ive
cours e  affe cting m ainly ch ildre n and young adults .
Alth ough  uncom m on am ong oth e r round ce ll tum ors ,
it is  2nd m os t com m on prim ary m alignant tum or of
both  ch ildre n and adole s ce nt afte r os te os arcom a.
ES affe cting jaw s  is  uncom m on am ong Indian
population. Potdar in 19 70 firs t re porte d nine  cas e s
of ES involving jaw s . Th e  tum ors  s h ow e d m ale
pre ponde rance  and com m only affe cte d m andible .6

Pre s e nt cas e  is  rare  w h e re  s ym ph ys e al re gion of
m andible  is  involve d.

Figure  - 2: Expans ile lus ce nt le s ion s e e n in le ft h e m im andible  at
m olar are a w ith  m ild s oft tis s ue  prom ine nce  w ith  bony bre ak  and
pe rios te al re action. Soft tis s ue  involve m e nt s e e n in inw ard and

s upe rficial part (arrow ).

Figure  - 1: Orth opantom ogram  of th e  13 ye ar girl ch ild s h ow  ill-
de fine d radioluce nt le s ion (arrow ) w ith  adjoining s cle ros is  s e e n
e xte nding from  le ft firs t m olar to le ft s e cond m olar te e th . Adjoining

s oft tis s ue s  are  unre m ark able .
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Figure  4: PET CT Im aging s h ow  no m e tas tatic involve m e nt.
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It accounts  for 6%  of all prim ary bone  cance rs  affe cting
adole s ce nts  and young adults  and it is  found m os t
com m only in th e  10 to 25 ye ar age  range , w ith  a pe ak
at 15 ye ars . ES ge ne rally affe cts  w h ite  population in
9 5%  cas e s  and rare  in black s  (0.5%  - 2% ).7 It is  m ale
pre dom inant tum or (m ale /fe m ale  ratio, 2:1). Age  is
ve ry im portant for diagnos is . 20-30%  cas e s  occurs
in 1s t de cade  of life . W h e n pre s e ntation in > 30 ye ars
occurs , firs t pos s ibilitie s  of oth e r round ce ll tum or lik e
s m all ce ll carcinom a and large  ce ll lym ph om a s h ould
be  cons ide re d be fore  final diagnos is  of ES. In patie nts
< 5 ye ars , m e tas tatic ne uroblas tom a and acute  le uk e -
m ia s h ould be  rule d out.
Localiz e d pain w ith  s w e lling at th e  s ite  of th e  le s ion
is  m ain pre s e nting fe ature s . A s oft tis s ue  m as s  is
palpable  in m ore  th an one  th ird of th e  cas e s . Th e
pain initially is  dull in nature  and m ay incre as e  be fore
pre s e ntation. Sys te m ic s ym ptom s  of s ligh t to m ode rate
fe ve r, s e condary ane m ia, le uk ocytos is  and incre as e d
ESR are  com m on in Ew ing’s  s arcom a. Local te m pe -
rature  e le vation w ith  dilate d ve ins  and as s ociate d
te nde rne s s  accom panie s  th e  le s ion, th e re by s ugge s -
ting an inflam m atory condition.8 Th e  inflam m atory
lik e  s ym ptom s  of Ew ing’s  s arcom a m ay be  e xplaine d
by th e  fact th at th e  tum or ch aracte ris tically outgrow s
its  blood s upply, re s ulting in e xte ns ive  is ch e m ic
de ge ne ration and ne cros is .
Ew ing’s  s arcom a is  s e e n m os t fre q ue ntly in th e
diaph ys e al re gion of long tubular bone s  (50% ) and
in th e  flat bone s  (40% ).9  Th e  low e r e xtre m ity e ncom -
pas s e s  th e  large s t portion of th e  tubular involve m e nt.
Th e  fe m ur is  m os t com m only involve d (23% ) follow e d
by th e  tib ia, fibula, and h um e rus  (9 % ). O f th e  flat
bone s  th e  m os t fre q ue ntly affe cte d s ite  is  th e  pe lvis
(21% ). 10%  of all m alignant rib le s ions  are  Ew ing’s
s arcom a. Involve m e nt of th e  s capula occurs  in approxi-
m ate ly 5%  of cas e s . Spinal involve m e nt is  uncom m on,
occurring in only 3.5-7% . Th e  s acro-coccyge al is
m os t com m on s ite s  follow e d by dors o-lum be r
ve rte brae . 4%  of ES aris e s  in th e  bone s  of h e ad ne ck
re gion w ith  1%  in th e  jaw s  w ith  pre dile ction for ram us
of th e  m andible . W h e n involve d pos te rior portion is
favore d th an ante rior portion.10 Fe w  cas e s  involving
m axilla h ave  als o be e n re porte d.
According to anatom ical s ite  of occurre nce  it is
clas s ifie d as : (a) intraos s e ous  (m os t com m on) (b)
e xtras k e le tal (le s s  com m on) and (c) pe rios te al (rare )
type .

Th e  clas s ic pre s e ntation is  th at of a diaph ys e al le s ion
(us ually in th e  low e r e xtre m ity), pe rm e ative  (72 -80% )
in its  appe arance , w ith  a w ide  z one  of trans ition
(9 6% ). Cortical s auce riz ation is  an e arly and ch arac-
te ris tic s ign (19 -42% ). Ge ograph ic borde r s e e n in
15% . Pure ly lytic le s ions  are  uncom m on, w ith  a m ixe d
lytic and s cle rotic patte rn pre dom inating in th e  tubular
bone s . Approxim ate ly 30 - 42 %  of cas e s  affe cting
flat bone s  de m ons trate  diffus e  s cle ros is .11 Th is  diffus e
s cle ros is  re pre s e nts  norm al bone  form e d as  a re action
to th e  tum or ce lls  rath e r th an actual tum or bone .
Path ologic fracture  is  note d in approxim ate ly 5%  of
cas e s .12

ES originate s  in ce ntral m e dullary canal w ith  e arly
involve m e nt of s oft tis s ue  in 80 - 100%  of cas e s . Soft
tis s ue s  are  us ually large  and circum fe re ntial around
th e  involve d bone . Th e y m ay e xce e d th e  intraos s e ous
com partm e nt in 2-15%  of cas e s . Th e  com m unication
be tw e e n th e  m e dullary canal &  s oft tis s ue  com pone nt
m ay be  th rough  focal cortical de s truction. 
Pe rios te al re actions  are  th e  re active  os te oge ne s is  of
th e  pe rios te um  caus e d by intraos s e ous  invas ion of
th e  tum or. Se ve ral type s  of pe rios te al re action (58 –
84% ) s e e n (1) onion pe e l appe arance : it is  m ultilaye re d
re action. (2) a s unburs t: pe rpe ndicular re actions , als o
k now n as  groom e d or trim m e d w h is k e rs  e ffe ct.13 (3)
Codm an’s  triangle : is  a triangular lifting of pe rios te um
from  th e  bone  at th e  s ite  of attach m e nts .
Oth e r le s s  com m on radiograph ic fe ature s  of ES include
cortical th ick e ning (21% ), path ological fracture  (15% ),
e xpans ile  bone  re m ode ling (13% ). Unus ual findings
are  s oft tis s ue  calcification (7.9 % ), e xtrins ic cortical
e ros ion or s auce riz ation (6% ), h one y com b appe a-
rance  (6% ), ve rte bra plana (6% ), w e ll m arginate d
le s ion (4% ).
ES h as  prope ns ity to m e tas tas iz e  to th e  oth e r bone s
ch aracte riz e d by e xte ns ive  bone  de s truction. It is  th e
m os t com m on prim ary m alignant bone  tum or to
m e tas tas iz e  to bone . Th e  s pine  is  a com m on s ite  for
m e tas tas is .14 Multiple  le s ions  in th e  one  bone  occur
and are  w ith  norm al bone  in be tw e e n, de s cribe d as
s k ip le s ions .15 So, th e  pos s ibility th at th e  jaw  involve -
m e nt re pre s e nts  m e tas tatic dis e as e  from  anoth e r
s k e le tal s ite  alw ays  be  cons ide re d. Se condary s pre ad
to th e  lungs  is  als o a com m on occurre nce , w ith  th e
lung pare nch ym a and ple ura be ing th e  favore d
locations  (38%  cas e s ). Som e tim e  m e dias tinal lym ph a-
de nopath y s e e n in 25%  of cas e s . Local re curre nce
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typically occurs  w ith in 5 ye ars  afte r diagnos is  in 85-
9 0%  of cas e s . Th e  prognos is  in patie nts  w ith  re cur-
re nce  or progre s s ive  dis e as e  is  poor w ith  <10%
s urvival. Th e  ris k  of s e condary m alignancy in patie nts
w ith  ES is  s ignificant w ith  1-2%  of s urvivors . Se con-
dary AML and m ye lodys plas tic Syndrom e  are  com m on
s e condary m alignancy. Th e re  is  20%  cum ulative  ris k
of de ve lopm e nt of oth e r s arcom a.
MRI facilitate s  th e  s taging of Ew ing’s  s arcom a and
is  be tte r th an CT for de m ons trating bone  m arrow  and
s oft tis s ue  involve m e nt. MRI accurate ly de fine s  th e
m e dullary infiltration and s oft-tis s ue  e xte ns ion th at
is  of inte rm e diate  s ignal inte ns ity on T1-w e igh te d and
inte rm e diate /h igh  s ignal inte ns ity on T2-w e igh te d and
STIR s e q ue nce s  re lative  to s k e le tal m us cle . Sk ip
m e tas tas e s  (12% ) and dis tant m e tas tas e s  (<20% ) in
lungs  and bone  m ay be  ide ntifie d on initial im aging
pe rform e d for s urgical s taging. FDG-PET is  m ore
s e ns itive  th an bone  s cintigraph y in th e  de te ction of
os s e ous  m e tas tas e s  w ith  a pe rform ance  s im ilar to
th at of w h ole -body MRI. FDG-PET m ay als o be  us e d
in th e  as s e s s m e nt of re s pons e  to adjuvant ch e m o-
th e rapy and de te ction of re curre nce .
Pre s e nce  of s oft tis s ue  m as s , age  of pre s e ntation,
h e m atological m e nife s tation and radiological
appe arance  can facilitate  diffe re ntial diagnos is .
H is topath ologial appe arance  and im m unoh is to-
ch e m is try e nable s  final diagnos is . In Ew ing s arcom a
Fam ily s h are  a k aryotype  abnorm ality w ith  trans -
location involving ch rom os om e  11 &  22. H is tologically
th e y de m ons trate  crow de d s h e e t of s m all round blue
ce lls .
Com bine d th e rapy including s urge ry, radioth e rapy
and ch e m oth e rapy is  th e  be s t approach  for ES.
Multidis ciplinary tre atm e nt protocols  h ave  dram atically
im prove d th e  5-ye ar s urvival rate  of patie nts  from  16
to 75% . Radioth e rapy can tre at nonre s e ctable  pri-
m arie s  and ch e m oth e rapy can s uppre s s  m icrom e -
tas tas is  and re duce  tum or load be fore  s urge ry. Th e
ch e m oth e rape utic age nts  com m only us e d are
vincris tine , doxorubicin, cycloph os ph am ide , ifos fam ide
and actinom ycin-D. ES h as  poor prognos is  be caus e
of h e m atoge nous  s pre ad and lung rapid m e tas tas e s .
Age  of pre s e ntation < 10 ye ars , pe lvic location,
pre s e nce  of m e tas tas is , large  tum or (>8 cm  at
pre s e ntation), radioluce ncy, h igh  m itotic figure  in
H PE, s ys te m ic s ym ptom s , h igh  e ryth rocyte  s e dim e n-
tation rate , e le vate d s e rum  lactate  de h ydroge nas e

le ve ls , th rom bocytos is , pre s e nce  of m e tas tas is  at
pre s e ntation, re curre nce  w ith in 2 ye ars , poor re s pons e
to ch e m oth e rapy are  poor prognos tic indicator.16

H ow e ve r, tum ors  in jaw s  h ave  a be tte r prognos is  th an
th os e  in long bone s  as  tum or in facial bone s  are
de te cte d e arlie r. Afte r th e  confirm atory diagnos is , th e
patie nt unde rgone  s urge ry and ch e m oth e rapy. Early
diagnos is  and judicial m anage m e nt e ns ure  good
prognos is  of th is  e nigm atic m alignancy!
In 19 56 Sh e rm an re porte d th re e  cas e s  of pe rios te al
ES (PES) of long bone s .17,18 Late r Ange rvall and
Enz inge r in 19 75 re porte d th e  firs t cas e  of e xtras k e le tal
ES.19  As k in in 19 79  and Jaffe  in 19 84 re porte d
m alignant s m all round ce ll tum or of th e  th oracopul-
m onary re gion and ‘PNET of bone ’, re s pe ctive ly.20

Extras k e le tal ES is  rare  com pare d to ES of bone  (15
– 20%  of th at of ES or bone ). Mos t com m on location
is  parave rte bral re gion (32% ), low e r e xtre m itie s  (26% ),
ch e s t w all (18% ), pe lvis  &  h ip (11% ), re trope ritone um
(11% ), uppe r e xtre m itie s  (3% ). In contras t to s k e le tal
ES, e xtras k e le tal ES is  ch aracte riz e d by e q ual M :F
ratio, ave rage  age  of pre s e ntation 20 ye ars , m ore
com m on in trunk  rath e r th an lim bs . As k in tum or (in
19 79 ) – e xtras k e le tal ES involving ch e s t w all.

Conclus ions

1. ES is  h igh ly aggre s s ive  tum or w ith  rapid grow th
and m e tas tas is . Early diagnos is is  crucial for th e
s urvival of th e  patie nt. ES of m andible  h as  be tte r
prognos is  th an long bone  ES due  to e arly diagnos is .

2. In le s ion of th e  m andible  th e  diffe re ntial diagnos is
of lym ph om a, lytic type  of os te oge nic s arcom a,
os te om ye litis , ne uroblas tom a &  h is tiocytos is  X are
to be  cons ide re d, be fore  th e  pos s ibility of Ew ing
Sarcom a.

3. Age  of pre s e ntation and radiological im age  h e lps
in th e  provis ional diagnos is . H PE and im m uno-
h is toch e m is try are  ne ce s s ary for fixe d diagnos is .

4. ES h as  prope rty to m e tas tas is  to oth e r bone s . So
involve m e nt of jaw  e ith e r due  to m e tas tas is  from  ES
s e e n at th e  oth e r s ite  or th e  prim ary involve m e nt
s h ould be  re ch e ck e d and e xclude d. PET CT s can is
th e  ide al to localiz e  th e  prim ary as  w e ll as  s e cona-
darie s . It is  als o s uitable  for follow  up to m onitor th e
re laps e  and re curre nce s .
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