Incisor Resorption

caused by

Maxillary Cuspids
Sune Ericson A Radiographic Study

Juri Kurol

A Detailed radiographic study of 46 cases of maxillary incisor
resorption related to unerupted cuspids finds most resorption in
midroot, with about half on labial or lingual surfaces where it
was not detectable on periapical radiographs. Resorption appears
early, making it desirable to evaluate cuspid position no later
than 10 or 11 years of age.
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M\xillary permanent cuspids are second only to the third molars in fre-
quency of impaction, with prevalences of 1% and 2% of the population
(RAYNE 1969, THILANDER AND JAKOBSSON 1968, HOWARD 1972, ERICSON AND KuURroL,
19864,8). Diagnosis of disturbances in eruption and the location of ectopic cuspids
necessitates a thorough clinical examination with visual inspection and palpation
of the buccal sulcus and palatal mucosa, usually aided by radiographic
examination.

From the many reports of ectopic eruption and impaction of the cuspids, it
may be concluded that the rate of complications like resorption of adjacent teeth
in persons with ectopic cuspids is very low or underestimated, as very few reports

hava lhane emsalhlialhaAd ehin wralasad - Ale Te W
1avc oclil puoiisnca on tnis rdatéa condition. It has been stated that the risk of

resorption of the neighboring teeth is small (TowNEND 1967, BERGSTROM 1977, AZAZ
AND SHTEYER 1978, OLOW-NORDENRAM AND ANNEROTH 1982).

On the other hand, it has also been suggested that resorptions occur more often
than is generally assumed (Hotz 1974, LEIVESLEY 1984). HiTCHIN (1956) found resorp-
tion due to the maxillary cuspids in 6% of a group of referred children. Howarp
(1972) reported resorption of 7 incisors in 52 patients with impacted maxillary
cuspids, and Nirzan et AL. (1981) reported 2 incidents of resorption among 12
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impaction cases. THILANDER AND JAKOBSSON
(1968) found resorption of one incisor
(0.3%) among 384 children in a com-
bined epidemiologic and longitudinal
study.

The selection of radiographic tech-
niques can be a significant factor in the
diagnosis, especially when one is con-
cerned with resorption on adjacent teeth
or other complications due to an ectopic
cuspid. By using a stepwise radiographic
procedure, including polytomography
when necessary, the rate of detection of
resorptions of the root of the adjacent
incisors can be doubled.

Root resorption can be expected in
about 12% of the incisors that adjoin
ectopically erupting maxillary cuspids,
indicating a prevalence of about 0.7% in
the 10-13 year age group (ERICSON AND
KurotL, 1987).

Resorption of incisors due to the
eruption of the maxillary cuspids is
often a serious complication, in many
cases requiring surgery and prolonged
orthodontic treatment. Early diagnosis
is of great importance for the most
effective treatment of these cases.

Further study of the location and
extent of such root resorptions in a
larger sample may provide more defin-
itive guidelines for the selection of
radiographic procedures to improve the
diagnosis and optimize the orthodontic
treatment.

The aim of this study was to analyze
the location of resorptions of maxillary
incisors due to ectopically erupting
maxillary cuspids, and the extent of the
resorption in relation to the child’s age
at diagnosis. Local factors were also
studied, including lateral incisor posi-
tion, degree of deciduous cuspid
resorption, and width of the cuspid
dental follicle.

Subjects

The study sample consisted of 41 consec-
utive cases (11 boys and 30 girls) who
demonstrated radiographic evidence of
resorptions related to aberrant eruption
of maxillary cuspids. These children had
been referred for radiographic investiga-
tion after a clinical investigation with
defined criteria which led to suspicion of
eruption disturbance of the cuspids
(EricsoN AND KUROL, 19864, 1987).

Primary selection criteria were inabil-
ity to palpate the maxillary cuspids in the
normal positions at 11 years of age or
earlier, or a palpable difference between
the two sides. The age of the children
when the resorptions were radiographi-
cally verified ranged from 10.1 to 14.9
years (mean 12.2yrs + 1.2yrsSD).

Alrogether, 47 teeth showed resorp-
tions — 6 central incisors, 40 lateral inci-
sors, and 1 bicuspid (Table 1). In three
children, both. lateral incisors showed
resorptions, and in another three, both

Table 1
Distribution of 47 Makxillary Teeth
Resorbed due to Erupting Cuspids
Unilateral Bilateral Total

Central incisor 3 3
Lateral incisor 31 3 37
Both Central & Lateral 3 6
First bicuspid 1 |
Totals 38 3 47
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the lateral and central incisors were
resorbed. In the remaining 35 of the 41
children, only one resorbed maxillary
tooth was found.

A thorough orthodontic examination,
including a record of the position and
inclination of maxillary incisors, was also
performed. Space deficiency exceeding
2mm in the cuspid-incisor region was
found in 3 of the children.

Methods

The radiographic examination was per-
formed according to a previously
described stepwise method (Ericson anD
KuroL, 19868). Intraoral periapical films
included conventional and vertex-axial
projections, in which the x-ray beam is
parallel to the long axes of the incisors.
Orthopantomographs and lateral head
films were exposed using standard proce-
dures, and in those cases where the cus-
pid images overlapped the incisors
excessively, polytomography was also
used. Of the 47 teeth studied, polyto-
mography was required in 17 (36%).

The location of resorbed areas was
determined in all three planes. The
extent of the resorption was recorded as
advanced if the resorption had reached
the pulp — otherwise, it was recorded as
moderate,

Conventional statistical methods were
used for calculating means, standard

deviations and correlations (NIE ET AL.
1975). The chi-square test was used to
evaluate relationships between
distributions.

— Results —

Most of the cuspids in the sample
studied (35 teeth (85%)) could not
be palpated either buccally or palatally.
In four cases, the cuspid could be pal-
pated as a bulge labial to the lateral inci-
sor root. Two others were judged
radiographically to be in buccal posi-
tions, but could not be palpated. In these
two cases, the lateral incisors showed
pronounced buccal inclinations.

No child is this group reported pain or
discomfort in the cuspid or incisor
region. All incisors showed normal root
development. There was no aplasia of
incisors. Most were referred and the
resorptions diagnosed radiographically
between 11 and 12 years of age (Table 2).

The difference in overall incidence
between the sexes (11 boys and 30 girls)
was statistically significant (p <.05).
However, 5 of the 6 involved central
incisors were in boys.

Figure 1 shows the extent of the
resorption on central and lateral incisors.
Advanced resorption was found on 19

lateral incisors, and moderate resorption
on 21.

Table 2
Child’s Age at Radiographic Diagnosis
of Resorption
Age (years)

10-109 11-11.9 12~129 >13 Total
Central - 2 2 6
Lateral 6 1 15 8 40
bicuspid - - 1 1
Total 6 13 17 1 47
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Fig. 1 Degree of resorption and age at diagnosis for forty resorbed lateral

incisors and six central incisors.

Central Incisors

Advanced resorption was seen on 5 of the
6 central incisors, at ages ranging from
11.8 to 14.5 years. Local crowding was
recorded in only one of these children.
In all cases of central incisor resorp-
tion, the lesions were on the distolingual
or distal surfaces. In 4 of those 6 cases,
the cuspid was positioned buccal to the

lateral, and in 2 it was lingual (Figs. 2
and 3).

Lateral Incisors

On lateral incisors, the most common
location of the resorption was lingual or
distolingual (68%). However, resorptions
were also seen when the cuspid erupted
labially (Table 3).

Table 3

Association between Cuspid Crown Position
and Degree of Resorption

Cuspid position relative to the resorbed root

Lingual Distolingual Distal Buccal Total
Moderate resorption 7 2 5 21
Advanced resorption 6 4 2 19
Total 13 6 7 40
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Fig. 2

Girl 12 years, 3 months old, with the rigl‘ll
maxillary cuspid in a buccal position.

A — Periapical radiographs showing an uneven contour of both lateral and central
incisor roots. Due to the overlapping, the full extent of root resorption is not interpret-
able for the lateral incisor root.

B — The axial-vertex intraoral radiograph shows the cuspid buccal to the lateral,
which shows the buccal crown tipping and a distolingual cuspid position relative to the

central incisor root.

The position and inclination of lateral
incisors was not related to the extent or
location of resorptions. Proclination was
found in 15% of the laterals, and distal
tipping in 27%.

In the vertical dimension, the resorp-
tions were found in the central part of
the root in 82% of the cases. Apical loca-
tions accounted for only 13%, and cervi-
cal 5% (Fig. 4). There was an association
between the extent of resorption and the
vertical position of the cuspid crown
along the resorbed root. The most severe

336 October, 1987

resorptions were predominately located
apically, but some were found in all root
areas.

Cuspid Position

It was only possible to accomplish a per-
iapical x-ray projection that separated the
image of the cuspid crown from the adja-
cent root in 20% of the cases. With per-
iapical radiographs alone, four out of five
of the cases could not be examined ade-
quately. Polytomography was used in

The Angle Orthodontist®
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Fig. 2

C — Frontal polytomograph showing cuspid position and relation to the resorbed
lateral and central incisor roots. Half of the lateral incisor root is resorbed.

D — Sagittal polytomograph showing the position of the cuspid crown in the dental
arch relative to the resorbed root of the lateral incisor.

E — Radiograph in the mesiodistal direction of the extracted lateral incisor.

F — Frontal view of the extracted lateral incisor shows the extent of root resorption.

G — Periapical radiographs showing the position of the cuspid after treatment, arrest
of the resorptive process, and tissue repair of the right central incisor root.

most of the remainder to help ascertain
the presence and degree of resorption.

The degree of resorption could be
determined only by polytomography in
40% of the resorptions. A notable related
finding is that an intact periodontal con-
tour could still be seen in the periapical
dental radiographs of one-third of the
cases in which resorption was seen with
polytomography (Fig. 5).

No association could be found between
the position of the cuspid crown relative

©The Angle Orthodontist

to the dental arch and the extent of
resorption on lateral incisors (Table 3).

Due to the low number of involved
central incisors, no statistical analysis was
applied.

The thickness of the cuspid dental fol-
licle was determined by measurement on
the intraoral radiographs. The follicle
thickness was within normal limits in
78% of the cases, and exceeded 3mm in
22% (Figs. 2, 3, and 5). No association
was found between the extent of resorp-
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Fig. 3

A — Periapical radiograph showing mesial inclination and medial crown position of
both cuspids. Due to the overlapping, the full extent of any root resorptive cannot be
ascertained.

B — Axial-vertex intraoral radiograph shows the left cuspid in close contact with the
central incisor, whereas the right cuspid is clearly away from the central incisor.

C — Extracted left central incisor shows resorption of the root in the apical area
extending into the pulp from the palatal side.

Fig. 4

The location of resorptions in the
vertical plane in forty lateral inci-
sors associated with ectopic erup-
tion of maxillary cuspids (percent).

Fig. 5 (opposite page)

Girl 11 years, 3 months old, with one of her cuspids resorbing the adjacent lateral
incisor into the pulp.

A — The orthopantomograph shows a nearly normal inclination, with a medial posi-
tion of the cuspid crowns overlapping the lateral incisor roots.

B — Periapical radiographs of the left and right side show the buccal cuspid position,
overlapping and unbroken mesiodistal root contour, but missing lamina dura.
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B

Fig. 5

C — Sagittal polytomograph shows the extent of right lateral incisor root resorption
where the cuspid cingulum is seen in close contact with the pulp.

D — For reasons of symmetry, both laterals were extracted, and the extent and loca-
tion of the buccal resorption can be seen on the right lateral incisor (to the left).
Radiographs taken in the mesio-distal direction.
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Tooth missing 30%

Fig. 6

Schematic illustration of the degree
of physiologic root resorption in
forty deciduous maxillary cuspids
distal to lateral incisors which were
resorbed due to ectopic eruption of
the cuspid (percent resorption).

tion and the thickness of the cuspid
follicle.

Deciduous Cuspids

No association was found between the

degree or location of permanent incisor
resorntion and the condition of the deci-

TCSOIPI0IL R LAC LONALI V2 1as &t

duous cuspid root. The deciduous cuspid
was not present in 30% of the cases at
the time of examination. Deciduous cus-
pids showed varying degrees of resorp-
tion. in 36% of the cases, there was no
resorption of the deciduous cuspids; in
17% the resorption had reached % of the
original root length, and in another 17%
less than % of the root remained (Fig. 6).

— Discussion —

evere resorption of maxillary incisors
due to ectopic eruption of the cuspids
may already be under way at 10 and 11
years of age (Fig. 1). This is well before
or within the average normal eruption
period for the maxillary cuspids. HurMmE
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(1949) reports that their eruption should
be considered to be late after 12.3yrs in
girls and 13.1yrs in boys.

The prevalence in the population of
resorbed permanent incisors due to
ectopic eruption of the maxillary cuspid
has been estimated to be about 0.7% in
the 10-13yr age group (EricsoN AND KuroL
1987). This may seem low, but these
resorptions are often severe. Both sur-
gical and orthodontic treatment are often
required, and early diagnosis revealing
the location and full extent of resorption
can be a critical factor in minimizing
damage and serious long-term sequelae.

The subjects in this study were mostly
referred for radiographic examination as
a follow-up on findings by the Public
Dental Service in a newly-introduced
clinical screening with defined criteria
(Ericson anD KuroL 1986a). One of the
criteria is that eruption disturbances
should be suspected in children at 11
years of age or older if the cuspid cannot
be palpated in the correct position. Some
of the children in this study had already
reached 14 years of age.

In the older patients, the cuspid erup-
tion had been awaited for some time, or
was merely considered to be somewhat
delayed. Even with this accumulation of
older patients, the age of the children
investigated is low compared to other
reported studies and groups of individu-
als with impacted maxillary cuspids
(HowaRrD 1972, NITZAN ET AL. 1981).

This sample is also relatively large, so
it provides a reasonably representative
basis for analysis of the location and
extent of incisor resorption in cases of
ectopic eruption of the cuspids. It also
provides a significant sample of those
with established impaction, where the
degree of resorption may be even more
severe.,

The use of polytomography in cases
where resorptions could not be ruled out
has also contributed to a more complete
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and precise picture of the early compli-
cations associated with ectopic eruption
of maxillary cuspids.

The resorptions on permanent maxil-
lary incisors were often severe in this
sample of young individuals, extending
into the pulp in half of the affected teeth.

Sex Differences

Other studies have also found that girls
experience ectopic eruption of the maxil-
lary cuspid more often than boys (How-
ARD 1972, AZAZ AND SHTEYER 1978, SASAKURA
ET AL. 1984, AND ERIcsON aND KuroL 1987).
The highest ratio (10:1) was reported by
Sasakura. The present study finds a 4:1
ratio of cuspid-induced resorptions
between girls and boys, but it was also
found that 5 of the 6 resorbed central
incisors were in boys.

No sex differences were found in the
location or severity of resorption of lat-
eral incisors, although the sample of 11
boys is too small to permit any definite
conclusions on these aspects.

Tooth Position

The position and inclination of lateral
incisors in this study were generally not
found to be related to the incidence of
resorption. This is contrary to opinions
based on isolated case reports in the lit-
erature, where labial inclination of the
lateral incisor has been associated with
resorptions (REESE 1945).

It is interesting to note that in a case
report by BUCHNER in 1936, he describes a
normal lateral incisor root on a tooth with
the crown protruded, whereas the well-
aligned tooth on the opposite side was
extensively resorbed.

Although the present study shows that
most root resorptions occur in situations
with normal incisor positions, we still feel
that special attention should be paid to
incisors with a buccal or distal tilt in
children over 11 years of age. This may
be one of the few clinical indicators for

©The Angle Orthodontist

Incisor Resorption

some of the resorption cases, as is indi-
cated by the finding that buccal proclina-
tion was found in 15% and distal tilting
in 27% of the resorbed incisors in this
study.

Central Incisors

The risk of resorptions on central inci-
sors must not be underestimated. In this
study, 13% of the resorbed teeth were
central incisors. In these cases, the erupt-
ing cuspid had a slightly more horizontal
path of eruption and was usually posi-
tioned buccally to the lateral. One of the
central incisors in our study was already
severely damaged at the age of 11. This
possibility for early resorption has also
been described in a case report by Nocu-
CHI AND OHMORI (1985).

Bicuspids

Resorption of bicuspids due to aberrant
cuspid eruption must be considered very
unusual. Only one case was found in this
sample.

Impaction Considerations

It has been suggested that demonstrable
impaction, or physical obstruction of fur-
ther movement, must be present to give
cause for resorption (REESE 1945, HOWARD
1972). This is not supported by our obser-
vations, as resorptions were also seen
when the cuspids were erupting in an
almost normal position relative to the
adjacent lateral incisor (Fig. 7). The cus-
pid was often rotated in these cases.

Lesion Location

This investigation found most of the
resorptions in the middle third of the
incisor roots, not in the apical area as
commonly expected. REESE (1945) and
HowaRrb (1972) also suggest the apical area
as the most prevalent site.

The midroot location, together with the
fact that lingual and buccal resorptions
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Fig. 7

Maxillary cuspid eruption in a girl from the age of 10 years, 2 months (A-C) to 11
years, 2 months (D-H).

A — Clinical palpation of the buccal cuspid area at 10 years, 2 months revealed an
asymmetry in which the right cuspid could be palpated but the left one could not. The
orthopantomograph shows a difference in vertical eruption of the cuspids.

B — The periapical radiographs at 10 years, 2 months show the cuspids in a normal
position distal to the lateral incisors.

C — The axial-vertex intraoral radiograph at 10 years, 2 months shows both cuspids
in normal positions in the dental arch, with the right one slightly buccal.

The routine clinical checkup one year later, at 11 years, 2 months of age, found that
the left cuspid still could not be palpated in the correct position, and the subsequent
radiographs, D-F, show the development.

D — The axial-vertex intraoral radiograph at 11yrs, 2mo shows a slightly more pala-
tal position of the left maxillary cuspid, with the right cuspid in normal position.

E — The periapical intraoral radiograph shows a break in the contour on the distal
aspect of the lateral incisor root.

F — The frontal polytomograph shows the extent of resorption of the lateral incisor,
extending into the pulp, with normal resorption of the deciduous cuspid.

G — The left lateral incisor was extracted, and the root resorption can be seen extend-
ing into the pulp.

H — Radiograph of the extracted left lateral incisor shows the extent and location of
the resorption in E and F.
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are common (50%), may explain why so
many of these resorptions escape detec-
tion with routine periapical dental
radiography.

The distal periodontal contour of a lat-
eral which is overlapped by the cuspid
may be normal, while the resorption
occurs on the midroot labial or lingual
surface. It is important to note that % of
the resorbed laterals in this sample had a
normal appearance on the periapical den-
tal films.

In 40% of the sample, the extent of the
resorptions could be assessed adequately
only with polytomography. Early discov-
ery, and awareness of the full extent and
location of the resorbed area, may give
the clinician cause to consider alternative
therapeutic measures instead of risking
an encounter with unpleasant surprises
later.

Problems escalate when the lateral may
be further resorbed, and the first bicus-
pids may have already been removed. A
stepwise radiographic procedure based on
the degree of overlapping and condition
of the lamina dura may help to reveal
resorptions in time to avoid such crises
{ERICSON AND KUROL 1987).

The contact point between the cuspid
and adjacent tooth proved to be the site
of resorption in all instances. This indi-
cates that pressure may be a provoking
factor, even though there may be other
interacting factors involved in the etiol-
ogy of resorption.

The comparatively large number of
lingual or distolingual lesions found in
this study should not be taken as evi-
dence that cuspids in the lingual position
are more prone to cause resorption than
those erupting buccally or distally. This
difference is more likely due to the fact
that ectopic lingual eruption is much
more common than buccal eruption.
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Age

Resorptions were seen in relatively young
children — about 10% of the involved
cuspids had roots no longer than the
crown. This indicates that resorption can
be an effect of dynamic eruption, as well
as of impaction or retention.

Other Predisposing Factors

Short root anomaly, especially evident in
maxillary central incisors, is often sug-
gested as an indication of a genuine pre-
disposition for resorption that could
increase the risk of resorption during
cuspid eruption (LIND 1972, KISLING AND
RA/N 1977, BECKER ET AL. 1984). This anom-
aly was not found in the present sample.

SASAKURA ET AL. (1984) also reported nor-
mal morphology in all but one of 23
resorbed maxillary incisors.

Excessive thickness of the cuspid folli-
cle has also been proposed to be associ-
ated with resorption, but this is not
supported by this study, nor by Howarp
(1972). Excessive thickness was found in
the follicles of only 22% of the involved
cuspids in this study.

We should also note that resorption in
this sample was usually unilateral, a fur-
ther indication that local factors are
responsible.

Nor was crowding a significant factor
— only three patients showed space defi-
ciency in the cuspid region. It has been
pointed out by several other authors that
impacted cuspids usually have enough
space (DEWEL 1949, BEHAR 1980, JacoBY
1983).

SASAKURA ET AL. (1984) suggest a genetic
component in the resorption of maxillary
incisors. This is not inconsistent with the
possibility that some specific positions
and inclinations of erupting cuspids may
be more responsible than others for dis-
turbances during eruption.
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Clinical Recommendation

A notable finding in the development of
the preliminary selection process was that
resorptions were not found before the age
of 10 years. Severe resorptions were reg-
istered earliest in girls (10.8yrs), and later
in boys.

An important recommendation from
these findings is that clinical supervision
of cuspid eruption should begin with pal-
pation no later than age 10 (ERICSON AND
KuroL 19864). If the cuspids cannot be

Incisor Resorption

palpated in the correct positions, we feel
that radiographic examination should be
carried out no later than 11 years of age.
Individual variation may give cause for
even earlier clinical evaluation and
supervision.

It is noteworthy that in none of these
cases had the resorptions caused any per-
ceptible symptoms. This is in accordance
with earlier reports (TOWNEND 1967, SEVER-
SON 1971, BROWN AND MATTHEWS 1981,
SASAKURA ET AL. 1984).

— Summary and Conclusions —

Dcation and extent of resorptions due to ectopic eruption of maxillary cuspids are
examined in 46 cases involving permanent incisors. Clinical implications of the
findings point to the advantages of early examination, followed as required by a
stepwise extended radiographic procedure in those patients with ectopic cuspid erup-
tion where resorption of incisors cannot be excluded.

The degree of overlapping and condition of the lamina dura are important factors
in deciding on the need for further radiographic investigations, bearing in mind that
one in every three of the children with resorptions showed a normal periodontal
image in periapical films.

Polytomography may be useful not only for revealing small resorptions or the
location of resorptions in buccal and lingual sites, but also for showing the extent of
any resorption. This gives the clinician a more complete picture of the situation and
an opportunity to evaluate the prognosis and initiate required treatment at the most
effective time. Special orthodontic treatment regimens to mitigate further damage
may be indicated in such cases.

Depending on the dental and somatic maturity of the child, it is recommended that
clinical supervision of cuspid eruption be initiated no later than age 10. Resorptions
extending to the pulp of the lateral incisor may already be present before 11 years of

age. A0
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