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Case Report
Kissing molars: report of three cases and
new prospective on aetiopathogenetic theories
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Abstract: Kissing molars (KMs) is an extremely rare condition of impacted third molars, pointed in the opposite
direction in a single follicular space; it consists exactly in a full impacted of permanent molars which occurs only in
the lower jaw. Actually, about less than thirty cases have been reported in scientific literatures. The aetiology and
pathogenesis of this pathological double dental inclusion remain unknown; above all events that lead two molars to
appear, as KMs remain mysterious. The association to metabolic connective diseases such as mucopolysaccharido-
sis was emphasized. KMs considered as an isolated event, may be associated to an abnormal position of the tooth-
bud from lower permanent molars, or fourth supernumerary tooth (distomolar). Recently, hyperplastic dental follicle
(HDF), with a down regulation of matrix metal-proteinases and up regulation of several genes of collagens, has been
mentioned in association with KMs. In this paper, after having analyzed three new cases of KMs that have been
treated, we report a new hypothesis. This last is based on the failure in the dental follicle’s ability to initiate or con-
tinue properly resorption of the overlying alveolar bone, by many exogenous factors which may act on eruptive phase
that would lead to its rotation with its contents coming out a pathological situation of KMs. The therapy of choice is
related to the surgical removal of KMs through a double odontectomy with transalveolar method. Other treatments
can be, eventually, orthodontic therapy of the impacted teeth and a radiological follow-up without surgery.
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Introduction bilateral, involving typically the last two molars

(the second and third and, more rarely, the third

Kissing molars (KMs) represent an extremely
rare mandibular pathological condition. They
are impacted permanent molars that have
“occlusal surfaces contacting each other while
their roots are pointed in the opposite direc-
tion, sharing a single follicular space with a con-
tinuous cement-enamel junction” [1-3].

Van Hoofer [1] presented the first description
of this dental pathological condition in 1973,
Robinson et al. [3] coined the specific term
“Kissing molars” in 1991. At the present time,
about thirty cases have been reported in the
scientific literature [4-18].

This dental inclusion is very rare because it pre-
sents a full impacted of permanent mandibular
molars, more frequently unilateral, sometimes

and a fourth supernumerary molar), which are
developed with an opposite position [5]. Due to
all of these peculiar features, some authors [5,
12, 19] emphasized the association of KMs to
metabolic diseases such as mucopolysacch-
aridosis. Nakamura et al. [5] described this
pathological association with a particular situa-
tion of impacted teeth called “rosette forma-
tion” (sometimes reported in Literature as a
synonym for KMs); Akbulut et al. [11] reported
one case of KMs associated with MPS, and
Cawson [19] associated a similar dental inclu-
sion to gargoylism; some of them [5] reported
KMs associated to the hyperplastic dental fol-
licle (HDF); while others [11, 18] in an attempt
to give an explanation accepted the hypothesis
of pathological isolated events. However, the
etiology and pathogenesis of this pathological
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double dental inclusion remain unknown and
above all events that lead two molars to appear,
as KMs remain mysterious. From the epidemio-
logical point of view, 27 KMs cases reported in
Literature do not have a gender predilection,
while the age range is young-adult (13 to 50
years), 11 cases are bilateral and only a few
refer to patients with alteration of the conne-
ctive tissue as the MPS [5, 11, 19] simultan-
eously with multiple dental inclusions. Re-
garding the teeth involved, it stands out as the
wisdom tooth has a prominent role in percent-
age because it is the most present in the clin-
ical/radiological conditions of KMs. Only one
reported case of KMs regards teeth-bud of first
and second molars treated with orthodontic
therapy [11] of the first molar. From the clinical
point of view [5, 13-15], patients with KMs may
not report symptoms (in most cases, patients
present only radiographic detection of KMs,
sometimes associated with cystic dilatation of
their dental follicle) or submit general symp-
toms (facial pain) [13] or specific (lack on the
dental arch of impacted permanent teeth,
facial swelling of the affected side) [5]. One of
these symptoms may be the first and the only
way that allows discovering this pathology.
Usually, the diagnosis is occasional and it is
made by radiological features on orthopanto-
mography (OPG) [5, 7, 15]; the CT [14, 17] con-
firms with a detailed insight the aspects of the
OPG and the close contact of the occlusal sur-
faces, it is required especially for the surgical
procedure because it allows to display the topo-
graphical relationships with the anatomical
structures to safeguard during surgical oper-
ation (avoiding inferior alveolar and lingual
nerves damage and iatrogenic jaw fracture).
Gulses et al. [14] in 2012 proposed a radio-
logical classification of KMs based on involved
teeth: Class |, opposed impaction of lower first
and second molars; Class Il, impaction of lower
second and third molars; Class Ill, impaction of
lower third and fourth molars. It seems appro-
priate to add to this classification the presence
or absence of cystic dilatation of the dental fol-
licle also as variant forms of KMs. For accura-
cy, Shahista et al. [15] emphasizes the import-
ance of the close proximity of the occlusal sur-
faces of the two KMs, much to define them as
the “true form” of this disease. The use of the
terms ‘true’ justifies the use of the term
“pseudo-kissing molars” [18]. In our opinion, it
seems more appropriate to distinguish the
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cases of KMs that are not associated with MPS
or to other diseases such as HDF, apart from
identifying KMs in which the occlusal surfaces
are not in direct contact, although in a single
follicular space. Thus at date, the classification
of KMs appears to be more complex with: True
KMs, Pseudo-KMs; the True-KMs are isolated
cases with three classes (I-ll-lll) and each of
them can have a variant with cystic dilatation of
the dental follicle [9, 13, 14]. Pseudo-KMs are
considered the cases in syndromes and some
don’t have close contact of their occlusal sur-
faces. The therapy [12, 16], when the patient
is able to undergo a surgical intervention, is
surgical electively with removal of KMs in one
intervention. More often, it is performed in
regional anaesthesia, especially for mono-lat-
eral cases or rarely under general anaesthesia,
for the bilateral cases, in any case through a
double odontectomy with transalveolar meth-
od. Other treatment options [5, 13, 14] may be:
orthodontic therapy [11] of the impacted teeth,
only if an eruption into occlusion of the second
or a first molar involved in KMs is possible [5,
11]; a follow-up without surgery, if there are no
symptoms and if there isn’t a cystic dilatation of
the dental follicle of KM [15].

However, the choice of treatment should always
be discussed with the patient who makes the
final decision. In the present study we report
three cases of molars in the opposite position
that can be referred to KMs and other patho-
logical dental conditions that may be under-
stood as variant of KMs.

Patients and methods

In each of the reported cases the suggestive
diagnosis of KMs was made. The combination
with MPS was excluded. Medical history of
patients was negative for any disease and on-
ly surgical therapy has been chosen for each of
them. Operations were carried out in local
anaesthesia. The impacted teeth were appro-
ached with a vestibular incision flap conducted
on the edentulous ridge. After osteotomy, the
impacted teeth were exposed. Next step was
the section of one impacted molar and its
removal. Then, the next molar was removed.
The surgical sites were sutured with 2-0 silk
with interrupted technique. The sutures were
removed on the seventh post-operatory day
and the patients healed without any complica-
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Figure 1. True-KMs class | with a cystic dilatation of
follicular sac; other disorders of eruption are visible
to occur in other molar teeth (Pseudo-KMs).

Figure 2. Intraoperatory phase in which is visible the
cystic tissue surrounding KMs.

Figure 3. Bilateral True-KMs class Il without cystic
variant of third and fourth lower molars.

tion. Patient referred no post-operative compli-
cations: no pain, no paresthesia or infections
were observed.

Case 1

A 35 years old female patient, came to the
Department of Oral Surgery of the Second
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Figure 4. Rx OPT control revealing on the left side of
the mandible the presence of KMs of the third and
fourth molars (True-KMs class Il without cystic vari-
ant); on the opposite side a third and a fourth molars
appear impacted differently by KMs (pseudo-KMs).

University of Naples, Italy, sent by a dentist
after Radiographic OPG-control, for a first visit
Dental. OPG showed the inclusion of the first
and second lower molars of the right side as
KMs with a large cyst of the dental follicle (True-
KMs class | with cystic variant) while the other
side had an inclusion of the first and second
molar without enlargement of follicular space,
also the makxilla presented inclusion of the
second and third molar of both sides without
pathologies of the dental follicle; on the oppos-
ite side and in both sides of the maxilla other
molars appear impacted paired between them
but differently by KMs. The clinical intraoral
exam showed the absence of molar teeth in
the posterior region on all four molar sides, as
well as absence of pain and symptoms of
inflammation (Figures 1, 2). CT confirmed the
data of OPG.

The treatment choice consisted in surgical
removal of the KMs and follicular odontogenic
cyst.

The follicular tissue removed and included in
Haematoxylin and Eosin, was submitted to his-
topathological analysis, presenting a dentiger-
ous cyst derived from dental follicle lined by a
thin epithelium of 2-4 layers of cylindrical-
cuboidal cells with some mucous-producing
cells and attached at the amelo-cemental junc-
tion; it was surrounded by a tissue with poor
evidence of fibrosis containing areas of odonto-
genic epithelial rests; a low grade of chronic
inflammatory cells was showed in its wall. The
cystic lumen showed atransudate fluid with
desquamated scarces and inflammatory cells.
A diagnosis of KMs with dentigerous cyst was
made.

Int J Clin Exp Pathol 2015;8(12):15708-15718
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Figure 5. X ray orto panoramic evaluation and CT Dental scan evaluation of Kissing molars.

Case 2

A 56 years old male patient, came to the
Department of Oral Surgery of the Second
University of Naples, Italy, sent by a dentist
after RxOPG-control revealing the presence of
KMs of third and supposedly, fourth molars
bilaterally (True-KMs class Ill without cystic
variant) which have occlusal surfaces con-
tacting each other in same follicular space with
indication of their removal. The intraoral exam-
ination didn’t show signs of inflammation or the
presence of mandibular third molars. The pro-
phylactic removal of both teeth was proposed
to the patient.

To set the correct positioning of the teeth, as
well as the exact relationship with the alveolar
nerve channel, a cone beam computed tomog-
raphy was obtained (CBCT).

The follicular tissue removed was subjected to
histopathologic analysis.
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Histologically, the specimen included in haema-
toxylin and eosin, showed an abundant fibrous
tissue containing areas of odontogenic epithel-
ial rests and areas of calcifying and calcified
tissue; a low grade of chronic inflammatory
cells was showed in this wall (Figures 3, 4).

Case 3

A 30 years old female patient, came to the
Department of Oral Surgery of the Second
University of Naples, Italy, sent by a dentist
after Rx OPG control revealing on the left side
of the mandible the presence of KMs of the
third and fourth molars (True-KMs class Ill with-
out cystic variant) which have occlusal surfaces
contacting each other in same follicular space
with indication of their removal. On the oppos-
ite side a third and a fourth molars appear
impacted differently by KMs: the two teeth are
joined side by side, however, combining their
space follicular as if something abnormal in the
eruptive process had happened but unlike that
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Figure 6. Clinical view of the surgical approach. A full thickness flap is opened in order to highlight the bone retro-
molar cortical wall.

for KMs. CT confirmed the data of OPT and
revealed a bone resorption of lingual side and
sharp proximity to the alveolar nerve channel
(Figures 5-9).

The patient accepted the surgery with removal
of KMs and impacted teeth on other side, with
its possible surgical complications. The clinical
intraoral examination showed the absence of
molar teeth in the posterior region bilaterally in
both dental arches, as well as the absence of
pain and symptoms of inflammation. The treat-
ment choice consisted in surgical removal of
the impacted teeth on both side. The specimen
was subjected to Pathologist for analysis and
included in Haematoxylin and Eosin. Some
areas of calcified and calcifying stroma were
present. It showed its wall with an abundant
fibrous tissue, which contains areas of odonto-
genic epithelial, rests; a low grade of chronic
inflammatory cells was showed in the wall. A
suggestive diagnosis of KMs with HDF was
made.
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Discussion

Among the cases reported by Nakamura et al.
[4], we consider only one of them like KMs,
because the other ones were multiple dental
adjacent inclusions in MPS. We report three
cases of KMs that, added to the 27 cases
described in Literature, increase to 30. There is
to be considered which present: 2 women and
1 male, with adult patients, one of them aged
56; no symptoms; one odontogenic cyst associ-
ated with KMs (case 1); one bilateral case (case
2), and one case with two contra-lateral molars
were joined instead of opposing (case 3); the
age of patients is as average statistic, without a
gender predilection.

Among the thirty cases of KMs, it should be
noted that most of them are related to young-
adult patients (aged 13 to 50 years) with
permanent dentition, without a predilection for
sex; instead data concerning bilateral KMs
appear to be more important; slightly less than
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Figure 7. The surgical procedure by vestibular and occlusal osteotomy is underlined. The two kissing molars are
highlighted and then removed.

half cases are bilateral, statistically in low per-
centage, and in terms of etiology they assume
an important role in a critical discussion.

Many theories have been reported in the litera-
ture [18] to explain the anomalous position of
double dental inclusion in KMs. Some consider
KMs as isolated events [4, 15]: an abnormal
position of the tooth-bud from an early develop-
mental stages of one or more normal lower
permanent molars or fourth supernumerary
tooth (so-called distomolar) [15] could lead to
abnormal direction of development of their
dental follicles; then, they could have abnormal
eruption pathway of both teeth which come
together and lead to a situation of KMs [4, 21].
Just one distomolar could impede the eruption
of a third molar with his own presence and th-
en the anomalous position of dental buds leads
to a situation of KMs. For the theory of “bone
loss” [14], a cystic formation of a molar resulting
in a bone loss on the mesial root of an impact-
ed molar through expansion cystic, may lead
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the movement and rotation of teeth forming
KMs; in addition, a fourth molar may be a pre-
disposing factor for the bone loss adjacent to
a third molar behaving the dual rotation of
the molars involved [14]. These theories can-
not be answers to all cases of KMs and namely
the bilateral cases. Impacted molars forming
“multiplerosetting” sometimes just like KMs
have been reported with mucopolysachhari-
doses (as type VI) [4, 20] and other with
Gargoylism (mucopolysaccharidosis: MPS type
I) [19]: inherited disorders caused by the
absence or accumulation of some enzymes
required to break down glycosaminoglycans
(GAGs) which have ubiquitous nature in the con-
nective tissues and relevance for its formation,
maintenance, and repair. The important aspect
of these inherited connective diseases associ-
ated with impacted molars, in our view, is that
they affect the connective tissue and then the
bone surrounding the tooth-bud: its pathologic-
al changes can lead to altered tooth eruption
with lock and sometimes radiographic imaging

Int J Clin Exp Pathol 2015;8(12):15708-15718
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Figure 9. The 6 months post-operative x ray ortho
panoramic shows the healing in the treated area.

characteristics referred sometimes as KMs
and other like “rosetting”. Another disorder that
involves an impaired dental eruption is the
hyperplastic dental follicle (HDF) [24], recently
mentioned associated with KMsb5. It is curren-
tly considered a hamartomatous odontogenic
lesion of the pericoronal tissue of an unerupted
tooth involving last molars of young patients
[22]; however, hamartomatous tissue forma-
tion from odontogenic tissue is a known phe-
nomenon [23].

HDF is a disease with expansion of the follicular
space of about 3-5 mm around the crown of an
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unerupted tooth in non syndromic patients [22-
24]; the histological analysis of the tissue of
HDF reveals copious amounts of fibrous con-
nective tissue and collagen fibers of the dental
follicle, islands of odontogenic epithelium, mes-
enchymal multinucleated giant cells, and min-
eralized areas calcifying [5, 22].

HDF, according to histological observations
[22], may be confused with odontogenic fib-
roma, although Gardner [25] and Philipsen et
al. [26] clearly marked the differences between
the two diseases. Multiple impacted teeth in
the same patient with enlargement of dental
follicles, presenting fibrous tissue with numer-
ous calcifications and areas of odontogenic
epithelial rests, is termed multiple calcifying
hyperplastic dental follicles (MCHDF) [27, 28],
for the first time described by Sandler as
Calcified-HDF [39]; this condition should be
considered a distinct pathology.

Its histological features are similar to HDF,
although involving more teeth [28]. Recent sci-
entific documents emphasize the familiarity of
the MCHDF [29]; up now no association with
KMs are reported.

Int J Clin Exp Pathol 2015;8(12):15708-15718
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Figure 10. Follicular cystic wall (Case 1) presenting
relatively homogenous calcified areas with distrib-
uted cells. Islands of odontogenic epithelium, fibrous
connective tissue relatively dense, moderately cellu-
lar with low grade of chronic inflammatory cells are
presented.

Figure 11. Follicular cystic-wall of True-KMs.

Figure 12. Cellular homogenous calcified areas (type
Il of MCHDF): blue arrow; on the upper side an area
presenting a cellular calcification resembling woven
bone (type | of MCHDF): green arrows.

However, it is quite common to find calcifying
epithelial odontogenic rests in normal dental
follicles of unerupting teeth [30-32].
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Figure 13. An area of cellular calcification informa-
tion: some cells appear to be in the calcific tissue
resembling woven bone.

Figure 14. Epithelial islands are clearly highlighted in
the follicular wall.

By histological observations [33], normal den-
tal follicle (NDF) is characterized by dense/
loose connective tissue with reduced enamel
epithelium lining, areas of epithelial rests, in-
flammatory cells, myxoid tissue and calcifica-
tion similarly to the cases presented. Kiran et
al. [5] who has analyzed the cases of KMs,
reported to date describes kMs and HDF for
the first time in pathological association in
Literature. Kim et al. [30] found a downregula-
tion of matrix metalloproteinases and upregula-
tion of several genes of collagens in non-syn-
dromic HDF resulting in abnormal connective
tissue remodelling with defective tooth erup-
tion, also found an overexpression of BMP-4
that are involved in the morphogenesis dental
[34] and that may be related to the formation of
ectopic calcifications in fibrous dental follicle.
In the process of tooth eruption [35, 36] it
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Etiopathogenesis of atopic lower third molars

seems that NDF [37] has a main role [38, 39].
It acts with its upper half with specific enzymes
(MMP) [40-43], which play a role in bone resorp-
tion for the dental eruption. The causes of den-
tal inclusion could be failure in the dental fol-
licle’s ability, to initiate or continue properly
resorption of the overlying alveolar bone. In
particular, it seems that many exogenous fac-
tors may act on eruptive phase such as: corti-
sone, which presents inhibition of rat molar
eruption [35]; the LASER which has a stimulat-
ing effect on tooth movement [44-46], chronic
stress that seems to have a negative effect the
eruption of the molars in rats [47]. Wise et al.
[48] reported that injections of osteoprotegerin
or phorbolmyristate acetate (PMA), an activator
of protein kinase, upregulating expression in
the follicle delay tooth eruption. In our opinion,
in case of isolated KMs without association
with non-syndromic HDF, based on the data col-
lected from literature (involvement of connect-
ive tissue metabolism as KMs in MPS, hyper-
plasia of the connective tissue of the DF in HDF,
recent theories on tooth eruption, exogenous
factors that affect tooth eruption, the role of
MMP), it seems plausible to assume that: in the
aetiology of KMs an exogenous factor could
alter the action of the MMP and the alveolar
bone resorption in the coronal area of the fol-
licle of dental bud. Maybe, this alteration may
not be the same on all sides of this area with
inhibition or stimulation of MMP on only one
part; a greater activity of MMP only on one side
of DF would lead to its rotation with its con-
tents. Continuing the eruptive process, one or
both of the dental follicles revolve and then
combine them together to form a single follicu-
lar space. Although it is only one dental follicle
that revolves still could, joining the adjacent
one, forcing him to turn conforming pathologic-
al situation of KMs.

Conclusion

With regard to the aetiology, it is necessary to
add some considerations of ours. The histo-
logical features of cases of KMs presented
(Figures 10-14) don’t appear specific but simi-
lar to those reported in the literature with some
characteristics reported for HDF (calcifications
acellular and cellular). All of these appear to be
in relation with a prolonged activity of the DF
and static or in the sense of involution from the
functional point of view.
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The cystic expansion(“bone-loss” theory) of the
dental follicle is not always present in case of
KMs and therefore more likely, it may be a con-
sequence more than the cause of the inclusion
of these molars; often, the permanent state of
included teeth can lead to a fibrotic reaction of
the wall of their dental follicle as well as a trans-
formation of fibrotic areas with calcification; the
KMs can be unilateral or bilateral and simul-
taneous with other impacted teeth in other
mandibular regions or in the maxilla; the KMs
could include the distal supernumerary lower
molar or the first and second lower molar but
the third molar is almost always involved, prob-
ably because of its position and its phylogen-
etic/ontogenetic history [49]; the pathological
condition of KMs, regards, almost always, the
lower molars without participation of the other
portions of lower dental arch. Just the first and
the second case we have presented, with two
different bilateral fates of the last mandibular
molars, could corroborate our hypothesis: an
external factor may have disturbed the tooth
eruption, probably by acting on enzymes of the
dental follicle, on one side leading to a situation
of KMs, on the other side to a different situa-
tion of impacted teeth. Through the analysis of
the cases we observed and data reported in
Literature, the DF seems to have its own auton-
omy and consequently a pathology which may
lead, in some cases, to the KMs. Therefore, it
seems plausible the hypothesis about the fate
of some molar teeth including in relation to the
role of MMPs in the process of dental eruption,
but more studies are required about it. However
in the case of patients with KMs it seems
appropriate to search of the MPS, as happened
in the case of Nakamura et al. [4] and Akbulut
et al. [11].

The diagnosis of KMs is radiological. All the
data reported in the literature [39] and in our
work allow us to speculate that KMs are a con-
sequence of a disorder of the eruption dental
could be consider as pathology of the dental
follicle; on the other hand the presence of calci-
fications, nests of odontogenic epithelium and
multinucleated cells is frequent in normal peri-
coronal dental tissues or in odontogenic cyst
and tumors [50, 51]. The main purpose of the
current scientific study, after a critical point of
view for the pathogenesis of KM, is to point out
the chance to meet in dental practice on
Rx-OPG molar-buds in abnormal position that
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could become KMs and therefore might get an
interceptive orthodontic treatment.
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