CASE REPORT

Lingual Segmented Treatment
in the Maxillary Arch

YUJI YOSHIZAWA, DDS, DDSC
KATSUJI TANAKA, DDS, DDSC

n lingual orthodontics, it is dif-
ficult to construct and place a
properly shaped continuous
archwire with loops and springs
for maxillary anterior retraction.
Segmentation of the maxillary
archwire into anterior and buccal
segments has been shown to pro-
vide a more desirable force dis-
tribution around the arch,2 but a
utility-wire approach in lingual
therapy would complicate wire
manipulation and cause patient
discomfort.
Davis and Usiskin reported
a reduction in overjet following
canine retraction with extraoral
forces applied to direct-bonded
tubes.? This finding prompted us
to try a similar approach to lin-
gual treatment of the maxillary
arch. The present article will in-
troduce our segmented approach
with a typical case.

Diagnosis and
Treatment Plan

A 20-year-old female pa-
tient presented with a Class Il
subdivision malocclusion, mod-
erate crowding, a protrusive
lower lip, and a mesofacial pat-
tern (Fig. 1). The maxillary in-
cisors were protrusive and mod-
erately crowded. The mandibu-
lar incisors were slightly
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TABLE 1
CEPHALOMETRIC ANALYSIS (°)
Before After
Treatment Treatment Norm S.D.
SNA 80.0 79.0 81.30 2.69
SNB 74.0 73.0 78.75 2.71
ANB 6.0 6.0 2.56 1.08
FMA 23.0 24.0 26.34 4.07
IMPA 106.0 105.0 96.77 6.41
FMIA 51.0 51.0 56.90 6.39
1-FH 111.5 98.5 112.08 4.23
Interincisal 120.0 132.5 123.54 5.46
FH-Occlusal Plane 10.5 14.0 9.90 3.84

procumbent and crowded.
Treatment objectives,

based on the results of cephalo-

metric (Table 1) and study cast

analyses, were to:

1. Achieve maxillary incisor re-

traction through controlled tip-

ping and maximum anchorage.
2. Correct the dental Class Il
malocclusion.
3. Eliminate crowding in both
arches.

Lingual therapy was
planned to achieve these goals.
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Lingual Segmented Treatment in the Maxillary Arch

Fig. 1 20-year-old female with Class Il subdivision malocclusion before treatment.

Treatment Progress

The two maxillary first pre-
molars and mandibular right sec-
ond premolar were extracted to
provide space for alignment and
retraction of the incisors. Brack-
ets were placed on all teeth ex-
cept the maxillary anterior seg-
ment. After two months of man-
dibular leveling, an acrylic cap
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was worn for a month, in combi-
nation with a high-pull J-hook
headgear, to open the bite
enough for placement of lingual
brackets on the maxillary anteri-
or teeth while maintaining poste-
rior occlusal contact.*

After both arches were
level, maxillary canine retraction
was initiated. The maxillary in-

cisors drifted distally through
controlled tipping for five
months while the canines were
retracted with closed loops (Fig.
2). In the meantime, bilateral
Class Il elastics were used to
move the mandibular right first
molar mesially, producing small
spaces mesial to the canines
(Fig. 3).

A continuous .016" Tynil-
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loy* archwire was then overlaid
on the anterior and buccal seg-
ments for further canine retrac-
tion (Fig. 3). Over the next few
months, without the use of extra-
oral traction, no distal migration
of the maxillary incisors was ob-
served (Fig. 4).

The .016" Tynilloy overlay,
with a line of intrusive force
passing labially to the center of
resistance of the incisors, in-
duced distal incisor root move-
ment, which helped maintain an
adequate moment-to-force ratio
for controlled tipping. Elasto-
meric chains attached from the
canines to the lateral incisors de-
livered forces closer to the center
of resistance, thus minimizing
the moment generated by the re-
traction force (Fig. 5). Although
it took us several months to opti-
mize the overlay technique, in-
cisor retraction was accom-
plished in nine months with the
same degree of controlled tip-
ping as occurred during the
spontaneous distal migration of
the incisors (Fig. 6).

The overlaid sectional
archwires remained in place for
the last two months of detailing.
Total active treatment time was
26 months.

Treatment Results

The patient’s overjet and
overbite were corrected, and the
lower lip position was improved
(Fig. 7). Correction of the maxil-
lary incisor position was
achieved through controlled tip-
ping and maximum anchorage
(Fig. 8). The slight clockwise
rotation of the mandible may be
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attributed to the extrusive effect
of the Class Il elastics on the
mandibular posterior teeth.

Discussion

There are several advan-
tages of this segmented approach
to lingual treatment of the maxil-
lary arch. First, unlike a continu-
ous archwire, it requires no com-
plicated wire bending. Further-
more, when the maxillary arch is
divided into anterior and buccal
segments, no anterior moment is
delivered to the maxillary in-
cisors; undesirable extrusive
forces are avoided, because the
mandibular incisors merely oc-
clude on the maxillary incisor
bracket biteplanes.

Intrusive forces applied to
the anterior segment are always
reciprocated by extrusive poste-
rior forces, which will adversely
affect the axial inclinations of
the posterior teeth.6 These verti-
cal forces are even greater in lin-
gual orthodontics, due to the
higher load/deflection ratio from
the reduced distance between the
canine and second premolar
brackets.” Therefore, when a
continuous archwire is used, it
becomes necessary to connect
the buccal segments with a
transpalatal bar and have the pa-
tient wear a high-pull headgear
to prevent the posterior teeth
from extruding. With the seg-
mented treatment approach, a
transpalatal bar alone is suffi-
cient to resist the level of extru-
sive force generated in the buc-
cal segments.

It is difficult even in labial
treatment to achieve controlled

retraction of the maxillary in-
cisors with a continuous arch-
wire, due to vertical side effects
and an inadequate moment-to-
force ratio.8® For example, if
100g of horizontal force is used
for maxillary incisor retraction, a
moment of 500-700g-mm is
needed to achieve the required
moment-to-force ratio of 5-7 for
controlled tipping of the in-
cisors.t Incisor retraction with a
continuous archwire also neces-
sitates the placement of distal
root torque as a couple on the
maxillary incisors. When a con-
tinuous archwire is activated for
distal incisor root movement, the
alpha moment becomes greater
than the beta moment, resulting
in a net extrusive force on the in-
cisors.110 |n lingual treatment,
this extrusive force is increased,
with the mandibular incisal
edges acting as a fulcrum to in-
duce a significant mesial root
movement of the incisors. We
formerly had to use an acrylic
cap in combination with a high-
pull J-hook headgear to prevent
this unwanted effect.’* As shown
here, the acrylic cap is still use-
ful in deep-bite patients because
it permits early placement of lin-
gual brackets on the maxillary
anterior teeth without causing
posterior disclusion.
Closed-loop mechanics,
using a formable wire with a low
load/deflection ratio (such as
TMA**) is more effective than
sliding mechanics, which has a
lower moment-to-force ratio and
thus tends to produce uncon-
trolled tipping. The T-loop
seems to be the best design for
increasing the moment-to-force
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Fig. 2 A. Beginning of canine retraction. B. After two months of canine retraction. C. After five months of

canine retraction. Arrows indicate divisions of archwire segments.

Fig. 3 Further canine retraction with .016" Tynilloy overlay archwire.

ratio and reducing the load/de-
flection rate.’2 However, it is
time-consuming to bend a TMA
wire into a complicated T-loop
configuration and insert it into
maxillary lingual brackets. Our
bending tests of .016" Tynilloy
wire found that its permanent de-
formation reached stability after
30 minutes, and that the average
amount of force required to bend
the wire to 30° of deflection at 30

*Sankin Industrial Corporation, 1382-11
Shimoishiue, Otawara City, Tochigi 324-
0036, Japan.
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minutes was 86g per side at
25°C—about 10% lower than
the force of the wire at 37°C
(95¢, according to the manufac-
turer). A force of 95¢ from a wire
placed in the incisal slots of the
lingual incisor brackets will pro-
duce 285g-mm of anti-tipping
moment, which falls within the
range of 240-360g-mm required
to control tipping of the incisors
during their retraction. This indi-
cates that Tynilloy wire is suit-
able for use as an overlay in seg-
mented lingual treatment.

The force of an elastomeric
chain decays rapidly, with 30%
of the initial force lost in the first
hour and complete deactivation
within three weeks.13 Therefore,
the distal root movement pro-
duced by the intrusive force of
the Tynilloy overlay would be
expected to occur in the latter
part of each treatment interval.
At the same time, however, the
earlier spontaneous distal migra-
tion of the maxillary incisors
helps preserve anchorage. In
fact, superimpositions of the pa-
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Fig. 5 After one month of en masse incisor retraction with elastomeric chains. Canine portions of .016"
Tynilloy wire were covered with vinyl tubes to increase angle O.

tient presented here, before and
after the distal incisor migration,
show controlled tipping of the
incisors and little loss of anchor-
age (Fig. 8).

Studies of the lip bumper
have shown that it achieves its
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effect through variations in rest-
ing and functional lip pressures
as the lip muscles adapt to
changes in position.1417 On the
other hand, many clinicians have
reported that the teeth will spon-
taneously drift distally when ad-

equate space is provided.18.19
Moss and Picton concluded that
this drift is related primarily to
the transseptal fiber system.20.21
In our patients, the spontaneous
distal migration of the incisors
following mechanical canine re-
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Fig. 6 After nine months of en masse incisor movement.

traction seems to be effected by
both lip pressure and “driftodon-
tics”,22 with the maxillary in-
cisors tipping around their root
apices as they migrate distally.
Therefore, a patient requiring
controlled tipping of the incisors
for maxillary anterior retraction
would be a good candidate for
this segmented lingual treatment
approach.
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Fig. 8 A. Superimposition of ceph-
alometric tracings on SN before
treatment (solid line) and after
spontaneous distal migration of
maxillary incisors (dashed line).
B. Superimposition of cephalomet-
ric tracings on SN before (solid
line) and after (dashed line) active
treatment.
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