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ABSTRACT

Introduction: Some anterior crossbite patients are accompanied with over
eruption of lower incisors and over-closure of the mandible. These patients should be treated by
mandibular incisor intrusion in combination with molar extrusion. Mechanics normally used to
intrude lower incisors are utility arch and intrusive arch, which effectively intrude lower incisors
but produce less molar extrusion. The author has developed a technique so-called Z-bends which
were expected to sinmleousl}' and effectively create force to intrude lower incisors and extrude
molars, Objectives: The aim of this study was to evaluate the effects of Z-bends on mandibular
dentition and skeletal configurations in a group of :mior crossbite growing patient. Materials
and methods: 21 patients with anterior crossbite were included in this study. Patients were
randomly divided into two groups. The experimental group comprised 12 patients (age 93 = 1.4
years) treated with Z-bends for 6 months. The control group consisted of 9 patients (age 9.4 = 1.0
years) receiving no treatment. The Z-bends technique imdcd 2x4 fixed appliance comprised 2
buccal tubes on the first permanent lower molars and 4 brackets with 0.018 x 0.025 inch slot on
the lower incisors. A mandibular 0.016 stainless steel archwire was bilaterally bended into Z-
bends. Maxillary permanent first molars were bonded with bum tubes, Vertical elastic 3/16™ 3.5
oz. were attached from the maxillary molars mandibular molars. Lateral cephalograms were
taken to evaluate skeletal and dental changes at before treatment (T,) and 6 months after treatment
(T,). Statistics were used to evaluate within group changes between T0O and T1 (T1-T0), and
between group changes. Results: Overjet in experimental group was inereased 1.9 = 1.6 mm and
overbite was decreased 1.2 £ 1.4 mm. Mandibular incisors were intruded 1.6 = 0.8 mm and
mandibular molars were extruded 0.8 = 0.6 mm. Mandibular plane (SN-MP) was increased 1.0 =
0.4 degree and occlusal plane was increased (OP-SN) 2.8 = 2.4 degree. Facial contour angle was

improved toward class I and lower anterior facial height was increased 1.8 = 1.5 mm. Comparing




between two groups, the mandible of the experimental group was significantly displaced more
downward than the control group. Likewise, the mandibular plam:n'ld occlusal plane were
significantly inereased more in the experimental group. The overjet in the experimental group
was increased more than the control group. The overbite in the experimentallp was decreased
by 0.32 = 0.57 mm/month, whereas it increased by 0.01 = 0.05 mm/month in the control group.
While the mandibular incisors and molars of the experimental group were intruded and extruded
respectively, the incisors of the control group were significantly extruded by 0.08 + 0.10
mm/month. Facial contour angle in the cxpr:ri:nttal group improved toward class I, but were
worsen toward Class III in the control group. Lower anterior facial height in the experimental
group was significantly increased more than the control group. Conelusion: Z-bends technique
could effectively intrude mandibular incisors and extrude mandibular molars which subsequently
created backward rotation of mandible, corrected mandibular over-closure and improved skeletal

relationship and facial profile.
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B-Sv 63.2 71 613 5.0 464
Po-Sv 63.2 6.7 609 55 464
Ii-Sv 69.4 6.1 68.7 38 422
Mx6-Sv 37.2 4.7 369 3.2 972
Mn6-Sv 39.4 38 382 3.7 422
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Ii perp MP 38.6 2.3 387 24 754
Mx6perp PP 18.7 1.9 188 24 972
Mn6perp MP 28.4 2.2 290 4.2 862
LAFH 62.4 4.5 623 46 702

ANyw (03N)

SNA 79.5 4.0 80.6 38 508
SNB 80.3 3.4 80.2 39 862
ANB -0.8 2.0 0.4 2.5 095
Li axis MP 89.2 5.5 91.6 6.2 277
Mn6 axis MP 82.0 4.2 79.8 77 382
SN-MP 323 32 358 3.3 082
OP-8N 13.3 38 15.9 4.6 058
NS-Gn 65.0 3.0 66.0 3.6 602
FCA 4.0 4.8 7.2 6.8 082

*p= 005
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FLOLUUIMINHATIANING Y 1-!"|UET]~1EJ~1I.I-°I—I'J'FI~1 (UamunT)

B-Sv 63.2 71 63.6 7.1 04 10 215
Pg-Sv 63.2 6.7 64.3 6.4 1.0 14 .028%
li-Sv 69.4 6.1 68.0 64 -14 17 .016*
Mx6-Sv 37.2 4.7 37.8 4.5 06 12 126
Mn6-Sv 39.4 3.8 39.4 4.1 00 14 928
FrozuIATIINNT: S BaIuo (iaduns)
B-Sh 82.9 4.4 85.2 4.7 23 13 .002*
Pg-Sh 91.2 5.5 92.9 5.6 18 10 .002¢
li-Sh 63.6 3.9 65.2 3.9 1.6 10 .003%
Mx6-Sh 59.9 3.5 60.6 34 08 10 .012*
Mn6-Sh 59.9 3.7 60.3 35 04 12 24
Szz M (Hanwas)
MsEUHAOIIIAT I 2.0 0.8 0.2 1.8 1.9 1.6  .002*
MsAIHADIIIIA 3.7 1.8 25 1.1 -2 14 017*
Ii perp MP 38.6 2.3 36.9 2.5 -16 0.8  .002*
Mx6perp PP 18.7 1.9 19.2 1.8 0.5 09 059
Mn6perp MP 28.4 2.2 29.6 2.1 1.2 0.6  .005%
LAFH 62.4 4.5 64.2 5.1 1.8 15  .004*
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SNA 79.5 4.0 79.8 37 0.2 0.6 180
SNB 80.3 34 80.2 3.6 -0.1 0.7 437
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FCA 0.14 0.11 -0.01 0.21 .012#
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