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Short-root anomaly is an idio-
pathic condition that is some-
times associated with an autoso-
mal dominant pattern of
inheritance.’? It affects about
1.3% of the population and is
more prevalent in women.!-3
Caused by incomplete root devel-
opment rather than resorptive
processes, it is usually confined
to the upper incisors or premo-
lars, but may sometimes affect
the entire dentition, when it is
known as generalized short-root
anomaly.3#-¢ Short-root anomalies

may be associated with systemic
conditions such as dysplasia type
1, scleroderma, thalassemia, Ste-
vens-Johnson syndrome, Aarskog
syndrome, Down syndrome, or
Rothmund-Thomson syndrome.*”

Although orthodontic treat-
ment is not necessarily contra-
indicated in patients with short-
root anomalies, any factors
contributing to root resorption—
especially of the upper incisors—
should be carefully evaluated to
avoid complications."% Accord-
ing to several studies, continuous

forces are more likely than inter-
rupted forces, whether light or
heavy, to result in root resorp-
tion.!-13 Therefore, stainless steel
archwires seem preferable to su-
perelastic alloys for treatment of
patients with short roots.!415

This article describes the
retreatment of a patient with
short-root anomaly who had pre-
viously undergone five years of
unsuccessful orthodontic treat-
ment, leading to anterior root re-
sorption and adversely affecting
function and esthetics.
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Fig. 1 13-year-old female patient with short-root anomaly before initial treatment.
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Diagnosis and
Treatment Planning

A 13-year-old female ini-
tially presented to another ortho-
dontist with a mesodivergent fa-
cial pattern and a convex profile
(Fig. 1). The nasolabial angle was
normal, but the mentolabial angle
was acute due to lower-lip ever-
sion. Smile analysis indicated
prominent buccal corridors and a
canted occlusal plane. The lower
midline matched the facial mid-
line, but the upper midline was
deviated 2mm to the left. The pa-
tient had a Class II, division 1
malocclusion with a 2mm overjet,
a 50% overbite, and mild crowd-
ing in both arches. Cephalometric
analysis confirmed a hypodiver-
gent skeletal Class I pattern with

upright upper and lower incisors
(Table 1). Panoramic radiographs
revealed a generalized short-root
anomaly.

After five years of treat-
ment, the patient and her parents
sought an opinion from a second
orthodontist because they were
dissatisfied with the initial re-
sults. Clinical examination
showed that the patient’s Class 11
malocclusion had persisted; her
upper midline was deviated 3mm
to the left, with a central diastema
and a buccal open bite on both
sides (Fig. 2). In addition to a sub-
stantial transverse deficiency in
the upper arch, the patient still
had a 5mm overjet and a 20%
overbite. Root parallelism was in-
adequate, and the anterior teeth

exhibited minor resorption.

The treatment plan aimed to
level and align the upper and low-
er arches, improve the archforms,
and achieve an ideal Class I molar
and canine relationship on both
sides. Other objectives were to
match the upper and lower dental
midlines with the facial midline,
reduce the incisal projection, and
obtain ideal overjet, overbite, and
disclusion guidance.

Treatment options were
limited by the short-root anoma-
ly. Because the upper anterior
crown-root ratio was low (1:.5 for
the lateral incisors and 1:.75 for
the central incisors) and no
amount of treatment would be
able to increase the root length,
we had to use only stainless steel
archwires, without intermaxil-
lary elastics, to avoid further root

TABLE 1
CEPHALOMETRIC ANALYSIS
Pre- Before Post-
Norm treatment Retreatment Treatment
SNA 82.0° £ 3° 82.0° 80.0° 81.0°
SNB 80.0° £ 3° 80.0° 79.0° 79.0°
ANB 2.0°+2° 2.0° 1.0° 2.0°
NA-APog 0.0° + 2° 0.0° -1.0° 0.0°
PoOr-NPog 87.0° = 3° 89.0° 90.0° 89.0°
Y-axis 59.0° + 6° 58.0° 58.0° 58.0°
SN-GoGn 32.0° + 3° 26.0° 25.0° 23.0°
1-NA 22.0° 21.0° 29.0° 20.0°
1-NA 5.0mm 5.0mm 9.0mm 5.0mm
1-NB 25.0° 20.0° 20.0° 30.0°
1-NB 5.0mm 3.5mm 3.5mm 4.0mm
Interincisal angle 131.0° £ 5° 141.0° 128.0° 127.0°
U1-S line 0.0mm + 2mm 0.0mm 0.0mm -2.0mm
L1-S line 0.0mm + 2mm 2.0mm 3.0mm 0.0mm
IMPA 90.0° = 4° 93.0° 95.0° 106.0°
FMA 25.0° + 3° 19.0° 18.0° 15.0°
FMIA 65.0° + 4° 68.0° 67.0° 59.0°
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resorption. One possibility was
to extract the upper right premo-
lar to correct the canine relation-
ship and midline, while main-
taining the right molars in a
Class Il relationship. This would
not reduce the risk of root resorp-
tion, however, since the required
amount of anterior retraction
would be the same as with non-
extraction treatment involving
molar distalization. Another op-

tion was to extract three or four
premolars with the goal of cor-
recting the Class II malocclusion
and midline and reducing the in-
cisal projection, but this would
have required even more ortho-
dontic tooth movement. There-
fore, we elected to level and align
the arches without extractions
and to distalize the upper right
segment using mini-implant an-
chorage.

Treatment Progress

Full .022" x .028" standard
edgewise brackets were bonded
in both arches. Leveling and
alignment were performed using
.012" to .018" stainless steel arch-
wires with loops in the posterior
segments, followed by .016" to
.020" stainless steel archwires
without loops (Fig. 3A). Arch-
wires were changed every 60 days

Fig. 2 Patient five years after beginning initial treatment (before retreatment).
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| B Hook welded and liedtq . 3
nd alignment with only stainless steel archwires. B. Distalization

Fig. 3 A. Ater eight months of leveling a

" Open coil “Mini-implant :

!
Stop welded

ni-implant

of upper right posterior teeth with mini-implant anchorage. C. After 12 months of distalization and anterior

retraction.

to allow adequate reorganization
of the periodontal ligament and to
prevent hyalinization.

After an 1.6mm x 9mm
mini-implant* was inserted be-
tween the upper right second pre-
molar and upper right first molar
for anchorage of nickel titanium
open-coil springs, the upper right
teeth were distalized individually
from second molar to canine (Fig.
3B). An .018" x .025" stainless
steel archwire with T-loops was
then inserted between the upper
lateral incisors and canines for
anterior retraction. After 12
months of distalization and re-
traction, an .019" x .025" stainless
steel archwire with no torque on
the upper canines was placed to
reduce the gingival recession
(Fig. 3C). Fixed appliances were
debonded 90 days later.

Retention involved bonded
3-3 lingual .0195" stainless steel
coaxial wires in both arches, as
well as a wraparound upper re-
tainer. Total time for the retreat-
ment was 26 months.

Treatment Results

The retreatment resulted in
a slight reduction in facial con-
vexity and an overall improve-
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ment in smile esthetics, attribut-
able to correction of the canted
occlusal plane, alignment of the
midlines, and narrowing of the
buccal corridors (Fig. 4A). The
patient displayed a Class I molar
and canine relationship and prop-
er intercuspation on both sides,
along with an ideal overjet and
overbite. Panoramic radiographs
showed acceptable root parallel-
ism with no further resorption.
Cephalometric analysis indicated
a reduced facial convexity and
proclination of the upper incisors
and an increased proclination of
the lower incisors (Table 1). Over-
all superimposition confirmed the
molar distalization and the reduc-
tion in facial convexity and upper-
incisor inclination (Fig. 4B).

Discussion

Although short-root anom-
aly is a rare condition,2' patients
with this problem in a localized
or even generalized form (as in
the case described here) may oc-
casionally present for orthodontic
treatment.! Because the upper in-
cisors are not only the most likely
teeth to have short roots, but also
the most commonly affected by
pathologic resorption during

orthodontic movement,3:13:17 it is
imperative to plan treatment that
will minimize the risk of anterior
root resorption.

When our patient sought
orthodontic retreatment, she had
a Class II subdivision right mal-
occlusion, with a Smm overjet
and a 3mm deviation of the upper
midline to the left.

Both arches were constrict-
ed, and the lower arch had an ac-
centuated curve of Spee. Exten-
sive orthodontic movement would
have been needed to obtain an
acceptable occlusion. According
to Weiland, constant orthodontic
forces may induce as much as
140% more root resorption than
interrupted forces would,'* prob-
ably because the pauses in force
application allow the resorbed ce-
mentum to heal and thus prevent
further resorption.!?-2 In the pres-
ent case, therefore, highly resil-
ient archwires and intermaxillary
elastics were contraindicated.
Only stainless steel archwires
were used for leveling and align-
ment, and tooth-by-tooth distal-
ization was carried out using

*Neodent, Curitiba, Brazil; http://www.
neodent.com.br/vendas-internacionais.
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Fig. 4 A. Patient after 26 months of retreatment (continued on next page).
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Fig. 4 (cont.) B. Superimposition
of pre- and post-treatment
cephalometric tracings.

mini-implant anchorage rather
than Class II elastics.

The roots of all teeth, in-
cluding the incisors, displayed a
similar configuration before and
after the retreatment. Since we
had initially seen a remarkable
increase in root length and accen-
tuated mobility of the upper ante-
rior teeth, we bonded a lingual
retainer to those teeth after treat-
ment to avoid any trauma or avul-
sion from overloading.

This patient’s reduced
crown-root ratio was clearly
caused by her short-root anomaly
rather than the initial orthodontic
treatment. If the causative factor
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of root resorption had been the
orthodontic movement, the re-
sorptive process would have
stopped when the initial move-
ment stopped.® Therefore, it
seems unlikely that the patient
will experience any further root
resorption after treatment, al-
though we will continue to moni-
tor her radiographically at six-
month intervals.
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