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usion is the union of two developing tooth germs, resulting in a sin-
gle large tooth structure. They are joined by the dentine; pulp cham-
bers and canals may be linked or separated depending on the

developmental stage when the union occurs. The fusion process may invol-
ve the entire length of the teeth, or it may involve the roots only.1-3

The paradental cyst is usually seen adjacent to vital partially erupted
mandibular third molars and they are associated with a history of perico-
ronitis. The cyst is located adjacent to the root of the tooth – not the crown
and the size of the cyst varies with most lesions measuring 10-15 mm in di-
ameter. Inflammation in the superficial part of the periodontium (perico-
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ro ni tis) of erup ting te eth se ems to play a ma jor ro -
le in sti mu la ting odon to ge nic epit he li um. His to lo -
gi cal fe a tu res are in dis tin gu is hab le from tho se of
the ra di cu lar cyst. Enuc le a ti on of the pa ra den tal
cyst and ex trac ti on of the to oth is the re com men -
ded tre at ment.4-7

Hya lin ring gra nu lo ma (HRG) is a his to lo gi cal
di ag no sis cha rac te ri zed by the pre sen ce of fo re -
ign-body gi ant cells as so ci a ted with hya li ne rings
lying wit hin a chro ni cally and, less of ten acu tely
inf la med fib ro us tis su e stro ma. The lu men of the
rings may con ta in a cel lu lar con nec ti ve tis su e,
chro nic inf lam ma tory cells or mul ti nuc le a te fo re -
ign-body gi ant cells. In abo ut 80% of the ca ses, the
le si ons we re pre sent in the eden tu lo us pre mo lar-
mo lar are a of the man dib le. The his to pat ho lo gi cal
fe a tu res of HRG are si mi lar, ir res pec ti ve of the cli -
ni cal ma ni fes ta ti ons and they are usu ally dis co ve -
red as in ci den tal his to pat ho lo gi cal fin dings.8-12

The fol lo wing is a ca se re port of a su per nu me -
rary fo urth mo lar fu sed to the dis tal sur fa ce of a
man di bu lar third mo lar with a pa ra den tal cyst that
con ta ins hya lin ring gra nu lo ma. 

CA SE RE PORT

The pa ti ent’s in for med con sent was ob ta i ned. A 22-
ye ar old man was re fer red to our cli nic with a 6-
months his tory of re cur rent ten der ness at the right
man di bu lar third mo lar re gi on. Cli ni cal exa mi na ti -
on re ve a led a par ti ally erup ted third mo lar to oth
with pe ri co ro ni tis. The mu co sa on the dis tal si te of
the to oth sho wed signs of inf lam ma ti on. Ra di og -
rap hic exa mi na ti on sho wed a su per nu me rary to oth
(fo urth mo lar) fu sed to the dis tal sur fa ce of the
man di bu lar third mo lar and a dif fu se ra di o lu cency
sur ro un ding the dis tal sur fa ce and the pe ri a pi cal
are a of the fu sed to oth (Figure 1). The vi ta lity test
of the fu sed to oth was in ter pre ted as po si ti ve. The
third mo lar, with the fu sed su per nu me rary to oth
was re mo ved to tally af ter os tec tomy than the
empty soc ket is cu ret ted. The flap was su tu red back
in to po si ti on. A cyst li ke struc tu re co me out with
the api ces of the fu sed to oth (Figure 2). He a ling
post-ope ra ti vely was une vent ful. Both te eth and
cyst li ke struc tu re we re sub mit ted to his to lo gi cal

exa mi na ti on. Mic ros co pic exa mi na ti on sho wed the
fu si on of te eth (Figure 3), a pa ra den tal cyst with
non-ke ra ti ni zed stra ti fi ed squ a mo us epit he li um
(Figure 4) and hya li ne rings with mul ti nuc le ar gi -
ant cells and inf lam ma tory cells (Figure 5).

DIS CUS SI ON

The spe ci fic eti o logy of fu si on has not be en es tab -
lis hed yet. It is tho ught that so me pres su re or for -
ce du ring the de ve lop ment of te eth ca u ses them to
fu se to gat her, eit her comp le tely or in comp le -
tely.13,14 

The pat ho ge ne sis of pa ra den tal cyst is con tro -
ver si al. Col gan15 et al pro po sed a ro le for fo od im-
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FIGURE 1: Radiographic appearance of bone resorption around the fused
molar teeth.

FIGURE 2: Macroscopic view of the fused third and fourth molars with pa-
radental cyst attached to the apical area.



pac ti on in the de ve lop ment of the pa ra den tal cyst.
Cra ig16 re por ted the pre sen ce of a small pro jec ti on
of ena mel in to the bi fur ca ti on are a of the ro ots on
the buc cal as pect of te eth and he pro po sed that this
ex ten si on of ena mel on to the ro ot sur fa ce al lo wed
stag na ti on at this si te du ring epi so des of pe ri co ro -
ni tis and that the sub se qu ent inf lam ma tory pro cess
ca u sed des truc ti on of the bo ne and de ve lop ment of
a cyst. They al so sho wed the pre sen ce of fo re ign
body-type gi ant cells in pa ra den tal cysts and this
fe a tu re cons ti tu ted an in di rect sup port for the fo od
im pac ti on hypot he sis. In this ca se the pe ri co ro ni tis
and the fu sed to oth which has an ir re gu lar sur fa ce
cons ti tu te an ap prop ri a te en vi ron ment for stag na -
ti on and re ten ti on and of fo od. We we re al so de ter-
mi ned the fo re ign body-type gi ant cells in the
pa ra den tal cyst. The se cli ni cal and his to lo gi cal fin -
dings of the pa ti ent sup port the ro le of fo od im pac -
ti on in the pat ho ge ne sis of pa ra den tal cyst.

Fow ler and Brannon17 re por ted that the pa ra -
den tal cyst is at tac hed to the ro ot sur fa ce co ve ring
the bi fur ca ti on and may ex tend for va ri ab le dis tan -
ces along the ro ot sur fa ce. In this ca se the pa ra -
den tal cyst was lo ca ted at the api cal are a of a fu sed
to oth and it was mi mic king a ra di cu lar cyst. 

The eti o lo gic fac tors that gi ve ri se to HRG are
not known pre ci sely. Le wars18 and Ad kins19 were
sug ges ted that HRG co uld rep re sent a re ac ti on to
fo re ign ma te ri al such as fo od. Many aut hors sup-
port the con cept of an exo ge no us ori gin for the se
le si ons, re sul ting from imp lan ta ti on of fo od par tic -
les such as be ans and pe as.20-22 Ta lac ko and Rad den9

de ve lo ped an ani mal mo del for pro duc ti on of a fo -
re ign body re ac ti on to imp lan ted le gu me cells and
de mons tra ted the de ve lop ment of si mi lar le si ons to
HRG. Ho we ver ot her in ves ti ga tors did not sup port
this vi ew, and ha ve con si de red the hya li ne rings to
be de ge ne ra te blo od ves sels,21,23 de ge ne ra te col la -
gen,24 or fib ro sed ex tra va sa ted se rum pro te ins,25 or
ha ve con si de red the le si on to be du e to in fec ti on
by To ru lop sis glab ra ta,26 or to be of un kown eti o -
logy.27

Ke irby and Soames10 re por ted a HRG as so ci a -
ted with pe ri co ro ni tis in a pa ti ent with a long his-
tory of fo od im pac ti on in the are a. In this ca se the
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FIGURE 3: Macroscopic (A) and histologic section (B) of fused mandibular
third molar (black arrow) and fourth molar (hollow arrow) confirming the denti-
nal union of teeth (d: dentine, p: pulp) (H&E).

FIGURE 4: Stratified squamous epithelium lining the cyst with an intense
mixed inflammatory cell infiltrate (H&E X40).

FIGURE 5: Multinuclear giant cells and inflammatory cells are associated
with the hyalin rings, and some of these mononuclear cells are seen within
rings (H&E X260).
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hya lin ring gra nu lo ma is de ter mi ned as so ci a ted
with pe ri co ro ni tis and pa ra den tal cyst, but the re
was no evi den ce of ve ge tab le ma te ri al mic ros co pi -
cally. Ta lac ko and Radden9 sug ges ted that on ce the
fo od ga ins ac cess to the tis su es, it is ra pidly di ges -
ted and al te red by the host res pon ses and the cel-
lu lo se mo i ety of plant fo ods is in di ges tib le and
per sists in the form of hya li ne ma te ri al, in ci ting a
chro nic gra nu lo ma to us tis su e res pon se. Har ri son
and Mar tin28 pro po sed that col la gen is pro bably la -
id down at the pe rip hery of the cel lu lo se with ti me,
thus exp la i ning the dif fe ren ces bet we en the thick
hya li ne rings and the thin plant cell walls. 

HRG we re re por ted in den ti ge ro us, re si du al
and na so pa la ti ne cysts in the past.11,25,29 In this ca se
the HRG we re de ter mi ned in pa ra den tal cyst. So me

aut hors pro po se a ro le for fo od im pac ti on for the
pat ho ge ne sis of both HRG and pa ra den tal cyst. The
ro le of fo od im pac ti on at the eti o logy of pe ri co ro -
ni tis is be yond qu es ti on. In this ca se we saw the se
pat ho lo gi es (pe ri co ro ni tis, pa ra den tal cyst, hya li ne
ring gra nu lo ma) at the sa me are a; this si tu a ti on
sup ports the tho ughts abo ut the ro le of fo od im pac -
ti on on this sub ject.

Sur gi cal re mo val of lo wer third mo lar is a
com mon pro ce du re and so me ti mes his to pat ho lo gi -
cal exa mi na ti on of soft tis su es sur ro un ding im pac -
ted te eth is neg lec ted. The mic ros co pi cal
exa mi na ti on is ne ces sary for de fi ni ti ve di ag no sis of
all le si ons, be ca u se of this re a son ro u ti ne his to pat -
ho lo gi cal exa mi na ti on of soft tis su e must be do ne
af ter third mo lar sur gery.
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