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uvenile ossifying fibroma (JOF) is a rare fibro-osseous neoplasm of the
craniofacial skeleton occurring predominantly-but not exclusively-in
children.1 The term JOF is used in the literature to describe two distinct

histological subtypes, that is, psammomatoid juvenile ossifying fibroma
(PsJOF) and trabecular juvenile ossifying fibroma (TrJOF). PsJOF is charac-
terized by a fibroblastic stroma containing small ossicles resembling psam-
moma bodies. TrJOF consists of cell-rich fibrous tissue containing bands of
cellular osteoid without osteoblastic rimming together with slender trabe-
culae of immature bone.2

The term psammomatoid ossifying Fibroma was originally used by Gögl
in 1949.3 Similar lesion was later termed as juvenile active ossifying fibro-
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ma by John son et al4, in 1952. In a mo nog raph on
fib ro-os se o us le si ons of the cra ni o fa ci al ske le ton
pub lis hed in 1983, Ma kek5 re vi e wed 69 ca ses of
PsJOF from the world li te ra tu re and ad ded 17 new
ca ses of his own from the fi les of Zu rich Uni ver -
sity Hos pi tal for a to tal of 86 ca ses. The aut hor used
the term psam mo us des mo-os te ob las to ma for des -
cri bing PsJOF ca ses. The lat ter was cal led tra be cu -
lar des mo-os te ob las to ma.

The term Ju ve ni le Os sif ying Fib ro ma was used
in the se cond edi ti on of WHO his to lo gi cal typing
of odon to ge nic tu mo urs as an ac ti vely gro wing le-
si on con sis ting of a cell-rich fib ro us stro ma, con ta -
i ning bands of cel lu lar os te o id, tra be cu la e of mo re
typi cal wo ven bo ne and ag gre ga tes of gi ant cells.6

The third edi ti on of WHO clas si fi ca ti on of odon to-
ge nic tu mors has men ti o ned PsJOF and TrJOF as
his to lo gic va ri ants of os sif ying fib ro ma.2

JOF has be en con si de red as a dis tinct di se a se
en tity from con ven ti o nal os sif ying fib ro ma (OF)
and the ot her fib ro-os se o us le si ons be ca u se of its
ten dency to oc cur at a yo ung age and its lo cally ag-
gres si ve be ha vi or.7 The le si on is non-en cap su la ted
but well de mar ca ted from sur ro un ding bo ne.6, 8 It is
usu ally asym pto ma tic, ac hi e ving a lar ger si ze and
ex hi bi ting ag gres si ve be ha vi o ur, and is of ten men-
ti o ned as “Ag gres si ve os sif ying fib ro ma’’ or “Ac ti ve
os sif ying fib ro ma ” in the li te ra tu re.9

Owing to this le si on’s ag gres si ve na tu re and
high re cur ren ce ra te, early de tec ti on and comp le -
te sur gi cal ex ci si on is con si de red es sen ti al. He re is
re por ted a ca se of JOF of ma xil la in a 36-ye ar- old
ma le pa ti ent which cli ni cally mas qu e ra ded as ma -
xil lary si nus ma lig nancy.

CA SE RE PORT
A 36-ye ar-old ma le pa ti ent ad mit ted to the de part -
ment of Oral Me di ci ne and Ra di o logy, Ra jah Mut -
hi ah Den tal Col le ge and Hos pi tal, with a comp la int
of swel ling on the left si de of the fa ce for 3 months.
Pa ti ent re la ted his tory of gra du al in cre a se in si ze
of the swel ling, uni la te ral na sal stuf fi ness in the left
si de and the re was no pa rest he si a as so ci a ted with
the swel ling. Fa mily and me di cal his tory was ot h-
er wi se nor mal and he was a smo ker sin ce 15 ye ars.

Ex tra o ral exa mi na ti on re ve a led fa ci al asy m-
metry re la ted to dif fu se swel ling on the left si de of
fa ce lo ca li zed to the ma xil la. (Figure 1).On ins pec -
ti on, the swel ling is sing le, oval in sha pe, me a su -
ring abo ut  4x5cm in di a me ter ex ten ding su pe ri orly
to the le vel of in fra or bi tal rim, in fe ri orly  to the le -
vel of left com mis su re, me di ally in vol ving the left
ala of no se and la te rally to ma lar pro mi nen ce.  On
pal pa ti on, the swel ling was non-ten der, firm in
con sis tency, im mo bi le with nor mal tem pe ra tu re
and ex hi bi ted no pul sa ti on. Bi la te ral sub man di bu -
lar lymph no des we re pal pab le, sing le, mo bi le and
ten der.

In tra-oral exa mi na ti on re ve a led dif fu se swel -
ling with gross ex pan si on of buc cal cor ti cal pla te
with ob li te ra ti on of ves ti bu le ex ten ding an te ro -
pos te ri orly from left up per ca ni ne to se cond per-
ma nent mo lar (Fi gu re 2). The re was mi ni mal
ex pan si on of the pa la tal cor tex, as well. On pal pa -
ti on, the swel ling was non-ten der, firm in con sis -
tency and pre mo lars and mo lars ex hi bi ted gra de 2
mo bi lity. The re was no pus disc har ge, pul sa ti on or
any sur fa ce co lo ur chan ge.

Con si de ring the du ra ti on, ag gres si ve na tu re,
gross ex pan si on with des truc ti on of bony cor tex as-
so ci a ted with to oth mo bi lity and na sal-obs truc ti -
on, the ca se was pro vi si o nally di ag no sed as
ma lig nancy as so ci a ted with the ma xil lary si nus.
The dif fe ren ti al di ag no sis con si de red we re ade no -
id cystic car ci no ma, ma xil lary si nus car ci no ma, os-
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FIGURE 1: Extraoral swelling on left maxilla (arrow).



te o sar co ma of ma xil la, ag gres si ve va ri ety of fib ro-
os se o us le si ons and cen tral gi ant cell gra nu lo ma.

Pla in film ra di og raphs (in tra o ral pe ri a pi cal, oc-
c lu sal, pa no ra mic ra di og raph) re ve a led, well de fi -
ned ra di o lu cent le si on in vol ving the left ma xil la
ex ten ding to the ma xil lary si nus with as so ci a ted to -
oth ro ot re sorp ti on (Fi gu re 3). 

CT scan de mons tra ted a well-de fi ned, mi xed-
den sity mass fil ling the left ma xil lary si nus ex ten -
ding up to the or bi tal flo or with per fo ra ti ons. The
eye balls & cra ni al ner ves we re not in vol ved. Me di-
ally the re was des truc ti on of la te ral wall of no se
with in fil tra ti on of mass in to the na sal ca vity. No
evi den ce of na sal sep tum de vi a ti on was se en. The -
re was des truc ti on of buc cal and pa la tal cor tex of
the ma xil la. (Fi gu re 4 A and B).

Con si de ring a well de fi ned, mi xed-den sity
mass as so ci a ted with cor ti cal per fo ra ti ons and ro ot
re sorp ti on, the ra di og rap hic dif fe ren ti al di ag no sis
inc lu ded are ce men to os sif ying fib ro ma, ade no ma -

to id odon to ge nic tu mo ur, cal cif ying epit he li al
odon to ge nic tu mor and cen tral gi ant cell gra nu lo -
ma. 

A bi opsy was per for med un der lo cal anest he -
si a and the spe ci men was sent for his to pat ho lo gi -
cal exa mi na ti on. Mic ros co pi cally, the le si on was
non-en cap su la ted sho wing in fil tra ti on of sur ro -
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FIGURE 2: Gross expansion of the left maxilla and alveolar process (arrows).

FIGURE 3: OPG reveals well defined radiolucent lesion involving the left max-
illa with associated tooth root resorption (arrows).

FIGURE 4: (A and B)- Computed tomography (CT) showing mixed density
mass involving  the left maxilla, maxillary sinus extending up to the floor of the
orbit and nasal cavity (arrows). 

A.

B.
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un ding bo ne struc tu res and re ac ti ve new bo ne
for ma ti on at the pe rip hery. The le si on ex hi bi ted
highly cel lu lar stro mal tis su e with nu me ro us spin-
d le fib rob lasts ar ran ged in a whor ling pat tern and
small sphe ri cal mas ses of os te o id im par ting a
psam mo ma body li ke ap pe a ran ce (Fig.5 A and
B).Most of the cells sho wed oval to spind le sha -
ped lar ge nuc le i. Nu me ro us he ma toxy phi lic cal-
ci fi ed mass of va ri ab le si zes are se en thro ug ho ut
the spe ci men. Many blo od ves sels and are as of ha -
e morr ha ge we re evi dent. 

On the ba sis of abo ve mic ros co pic fin dings, the
fi nal di ag no sis was Psam mo ma to id Ju ve ni le os sif -
ying fib ro ma of the ma xil la.  Comp le te sur gi cal ex-
ci si on was per for med thro ugh a tran so ral ap pro ach
and the sur gi cal wo und he a led sa tis fac to rily.

DISCUSSION
Even tho ugh, JOF is se en pre do mi nantly in chil-
dren, it can oc cur in adults as well.1, 9-11 But in
adults al so the ad jec ti ve ‘ju ve ni le’ is in di ca ted as age
dis tri bu ti on and me an age in 60-80% of ca ses are
bet we en 5 and15 ye ars and only 21% of the pa ti -
ents are aged over 15 ye ars.6, 9, 12 Mo re over, the di-
ag no sis of ju ve ni le forms of os sif ying fib ro ma is
ma de ba sed on the dis tinc ti ve his to logy. 2, 11

It is be li e ved that JOF ari se from cell of odon-
to ge nic ori gin, pro bably from pe ri o don tal li ga ment
or al ter na ti vely from a pri mi ti ve me sench ymal cell
nest or from cells re ma i ning af ter in comp le te mi-
g ra ti on of the me di al part of the na sal an la ge.13 Ge-

ne tic al te ra ti ons li ke non ran dom chro mo so me
bre ak po ints at Xq26 and 2q33, re sul ting in (X;2)
trans lo ca ti on, we re iden ti fi ed in so me ca ses of
JPOF.14

Among the two his to lo gic va ri ants of JOF, Ps
JOF is re por ted mo re com monly than tra be cu lar
JOF.1 It af fects pa ti ents with a wi de age ran ge, from
3 months to 72 ye ars (Me an age ran ge of 16 y-33
y) com pa red with Tr JOF which has a age ran ge be-
t we en 2 to 33 ye ars (Me an age ran ge of 8.5 y-12 y).1

The re is slight ma le pre pon de ran ce in both forms.
Anot her sig ni fi cant dif fe ren ce bet we en them is
the ir si te of oc cur ren ce. PsJOF oc curs pre do mi -
nantly in the si no na sal and or bi tal bo nes, but
TrJOF pre do mi nantly af fects the jaws with a pre di -
lec ti on for the ma xil la.1 

Cli ni cally, JOF shows far mo re ag gres si ve
growth ra te than COF.11, 15 The ot her dif fe ren ti a -
ting fe a tu res from con ven ti o nal COF are oc cur ren -
ce in re la ti vely yo un ger age gro up, the lo ca ti on of
the tu mo ur and ten dency to re cur af ter ex ci si on.8

Most ca ses of ma xil lary JOF are asym pto ma tic. The
first cli ni cal ma ni fes ta ti on is ra pid pa in less ex pan -
si on of the ma xil la. When the or bi tal bo ne, na sal
ca vity and pa ra na sal si nu ses are in vol ved, the pa ti -
ents may de ve lop exoph thal mos, bul bar disp la ce -
ment, na sal obs truc ti on and epis ta xis.1,8 Du e to
pre sen ce of the se signs the con di ti on can cli ni cally
mi mick ma lig nancy, as with our ca se.

But JOF is of ten dif fi cult to di ag no se ba sed on
the cli ni cal fin dings alo ne, so ra di og rap hic and his-

FIGURE 5: (A and B) - Microscopically, the lesion was non-encapsulated showing small    spherical masses of osteoid imparting a PSAMMOMA body like ap-
pearance (arrows). 
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to lo gic in ves ti ga ti ons plays a vi tal ro le in the ac cu -
ra te di ag no sis.

The ra di o lo gic fe a tu res are va ri ab le and de-
pend on the tu mo ur lo ca ti on, ex ten si on and the
amo unt of cal ci fi ca ti on pro du ced. CT scan is help-
ful for the furt her eva lu a ti on of the le si on and for
de tec ting subt le cal ci fi ca ti ons which is not evi dent
in pla in film ra di og raphy.16 Ra di og rap hi cally the
in ter nal struc tu re can be ra di o lu cent, mi xed or ra-
di o pa qu e de pen ding on the deg re e of cal ci fi ca ti on.
Ro ot re sorp ti on, tho ugh ra re, can oc cur. Cor ti cal
pla te ex pan si on is com mon and can ca u se per fo ra -
ti ons as well.1,15

Ra di og rap hi cally JOF can re semb le OF and Fi-
b ro us dyspla si a (FD). JOF and OF both disp lays a
well de fi ned, ro und and oval le si ons. But, JOF of ten
shows ag gres si ve signs li ke cor ti cal per fo ra ti on and
lar ger si ze, which can be used to dis cri mi na te it
from OF. FD usu ally ma ni fests with ill-de fi ned
bor ders which gra du ally blends with ad ja cent nor-
mal bo ne, and ex hi bit a slo wer growth pat tern.11, 15

Ot her le si ons con si de red in the dif fe ren ti al di-
ag no sis are be nign le si ons li ke Ade no ma to id odon-
to ge nic tu mor and Cal cif ying epit he li al odon to-
ge nic tu mor which can pre sent as well de fi ned mi -
xed den sity ra di og rap hic ap pe a ran ce.17 In ca se of
JOF with ill-de fi ned bor ders, Os te o sar co ma al so
has to be con si de red in the dif fe ren ti al di ag no sis.18 

Mic ros co pi cally both the pat terns are typi cally
non-en cap su la ted but well de mar ca ted from the
sur ro un ding bo ne. Ps JOF ex hi bits sphe ri cal or
ovo id os sic les re semb ling psam mo ma bo di es with
or wit ho ut os te ob las tic rim ming and so me os sic les
may show cal ci fi ca ti on with a ba sop hi lic cen ter
and an eo si nop hi lic frin ge with la mel la ti on. The
os sic les are sur ro un ded by a thick ir re gu lar col la -
ge no us rim and oc ca si o nally fu sed to get her.1,2,7,19

Ha e morr ha ge is usu ally not pro mi nent but when
pre sent it will be scat te red rat her than se en as fo -
ci.19 TrJOF shows a mix tu re of cel lu lar os te o ids wit -

ho ut os te ob las tic rim ming, and the re are tra be cu -
la e of im ma tu re bo ne with os te ob las tic rim ming.
The tra be cu la e are long and slen der, with an anas-
to mo sing pat tern re semb ling pa int brush stro -
kes.1,2,7,19

His to lo gi cally it is dif fi cult to dif fe ren ti a te JOF
from ot her fib ro os se o us le si ons li ke OF and FD. But
the ce men tum-li ke de po sits se en in OF show a
smo oth con to ur with a ra di a ting frin ge of col la gen
fi bers, but the os sic les in JPOF has a thick ir re gu lar
col la ge no us rim.1,2,19 Mo re o ver, JOF may show a zo -
nal pat tern with cen tral ce men tum-li ke os sic les
and pe rip he ral ma tu re bony tra be cu la e but OF se -
e med to show a mi xed, ran dom pat tern. In FD os-
te ob las tic rim ming in os se o us com po nents will be
usu ally ab sent or scanty.19 The fib ro us com po nents
of JOF, OF and FD are re la ti vely si mi lar but in JOF
fib ro us stro ma tends to be ex tre mely cel lu lar,
which may be at tri bu ted to the ag gres si ve ness of
JOF. 7

The cli ni cal ma na ge ment and prog no sis of JOF
is so mew hat un cer ta in. The re cur ren ce ra te, ran -
ges from 30% ob ser ved by John son et al20 to 58%
re por ted by Ma kek21. Alt ho ugh many aut hors fa -
vo ur con ser va ti ve sur gery rat her than ra di cal-en-
bloc re sec ti on, im me di a te re cur ren ce cha rac te ri zed
by a high ag gres si ve growth ra te and the ab sen ce
of a dis tinct se pa ra ti on bet we en tu mo ur and the ad-
ja cent bo ne are re por ted, and re qu i res ex ten si ve
sur gery with wi de de mo li ti on of the in vol ved bo -
ne.22 This ma kes enb loc re sec ti on with fre e sur gi cal
mar gins mo re pre fer red li ne of tre at ment over con-
ser va ti ve cu ret ta ge.23

JOF is an un com mon ag gres si ve fib ro-os se o us
ne op lasm with non-spe ci fic cli ni cal pre sen ta ti ons.
Pro per cli ni cal exa mi na ti on supp le men ted by ap-
prop ri a te in ves ti ga ti ons is es sen ti al for ac cu ra te di-
ag no sis and pro po sal of the tre at ment plan. Ca re ful
fol low-up is re qu i red be ca u se this con di ti on can be
re cur rent.
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