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2. A4

7t ERERRAA A AS
=R FRuALA ARR]L Aol A Webceph (Medical Image Analysis Software, 1.5.0,
©ASSEMBLECIRCLE, Seoul, Korea)& ©o|&3 AZS Adsiic. =244
ASE 5L ANB, Wits, APDI, Bjork sum, FMA, SN—GoMe °]™ (Figure 1), %4
ASFE FA9Ng FRIMeItt. FA9Ng RN DFFES V|Fow
ot AA o] dawo AFH(s) st A Adkde] ASAAD S Fays Az s}

4722 4890 (Figure 2).

Landmark Definition
Na S Midpoint of sella turcica
S Na Most anterior point on frontonasal
suture
Po Most superior point of outline of
external auditory meatus
Or Most inferior point on margin of orbit
Ar Junction between inferior surface of

cranial base and the posterior border
of the ascending rami of the mandible

Go Most posterior inferior point on angle
of mandible.

Me Lowest point on mandibular
symphysis

A Most concave point of anterior maxilla

B Most concave point on mandibular
symphysis

Is Upper incisor tip

i Lower incisor tip

Figure 1. Cephalometric landmark point used for skeletal analysis
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Table 1. Study population depending on skeletal patterns

Sex
Skeletal pattern Total
Male Female

Class I 34 17 51

Sagittal pattern Class II 30 12 42
(ANB, Wits,

APDI) Class 111 30 9 39

Total 94 38 132

Normodivergent 13 5 18

Vertical pattern Hypodivergent 51 19 70

(Bjork sum,FMA,
SN-GoMe) Hyperdivergent 30 14 44
Total 94 38 132

Classification of A-P pattern (Skeletal Class I, II, III; criteria for classifying: ANB, Wits, APDI),
Classification of Vertical pattern (Normodivergent, Hypodivergent, Hyperdivergent; criteria for
classifying: Bjork sum, FMA, SN-GoMe).
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m. 23

CAD/CAM Az 132 A5 FAFA @& T 132 W A oA failed
group o ¥3%t% = 3kx} 38 W3} retained group o] ¥3tE = 3kx} 94 Wow A A
g252 28.8 %% YEeEbYUE failed group ¥ retained group A H-X A=Y
A -skel Aol mE Hx gee e Vleor WEE SAss W, Aol
13 3= AA 25 Nz 342 % sfete] 22 3= AL Wkl 57.9 %=
bttt (Table 2). &3 A4 % 18 7HE &<t g@=to] @A Xofs 7|+o=
A -steke] mins S48 ul, Adoto] 19 3= 27.1%, sheto] 51 3= 72.9 %
&2 2efebdA ket wHE wepEo] o Al yEbeal (Table 3), 7HEA

Aol wE get MEE sot FEX| A 7 wA dERsth (Figure 3).

Table 2. Frequency of first retainer failure depending on the dental arch

Dental arch

Macxilla Both maxilla and mandible Mandible

Retainer failure 13 (34.2%) 3 (7.9%) 22 (57.9%)
Total 38 (100.0%)




Table 3. Total number of teeth experienced retainer failure for 18 months after debonding

Maxillary incisor teeth Mandibular incisor teeth

Retainer failure 19 (27.1%) 51 (72.9%)
Total 70 (100.0%)

35
30
25

20

10

0 .I.I

lower central lower lateral lower canine Upper canine Upper lateral Upper central
incisor incisor

Figure 3. Distribution of bond failure per tooth up to 18 months follow up
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Table 4. Relation between AP skeletal pattern, vertical skeletal pattern, and failure rate

Total Retained group Failed
Characteristics group P value
o, o,
(N, %) (N, %) . %)
Sagittal pattern
- Class 1 56 (42.4) 41 (43.6) 15 (39.5)
0.470
- Class I 49 (37.1) 32 (34.0) 17 (44.7)
- Class III 27 (20.5) 21 (22.3) 6 (15.8)
Vertical pattern
- Normodivergent 27 (20.5) 20 (18.4) 7 (21.3)
0.937
- Hypodivergent 62 (47.0) 44 (47.4) 18 (46.8)
- Hyperdivergent 43 (32.6) 30 (34.2) 13 (31.9)
Total 132 (100.0) 94 (71.2) 38 (28.8)
Table 5. Relation between OJ/OB and failure rate
Retained group Failure group P value
oJ (T 2.61+221 2.81+1.88 0.621
OB (T1) 1.42+1.89 2.46+1.92 0.005
0oJ (T2) 3.38£1.00 3.82+0.78 0.017
OB (T2) 1.41+£0.94 1.61 +£0.68 0.241
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Table 6. Odd ratios of variables for failure rate by logistic regression analysis

P value

95% CI

Odd ratio

0.007

1.08-1.67

1.35

OB (T1)

1.08-2.58 0.019

1.68

01J (T2)
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ABSTRACT

Fixed retainer failure rate : Related to
skeletal pattern and incisor teeth

relationship

Sujin Kwon
Department of Dentistry
The Graduate School, Yonsei University

(Directed by Prof. Hyung Seog Yu, D.D.S., M.S., Ph.D.)

A retention phase after orthodontic treatment is crucial for long—term stability.
The fixed lingual retainer is a typical appliance used in the retention phase, and
it has been used routinely because it has the great advantage of not being
affected by patient cooperation. The most recently developed fixed lingual
retainer is CAD/CAM fabricated retainer, the b5th generation fixed lingual
retainer. However, related research about CAD/CAM fabricated retainer is
insufficient, unlike a multi—stranded retainer which was the most frequently

used and studied before. Because the multi—stranded retainer shows a relatively
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high failure rate ranging from 5 % to 58 %, several studies have been conducted
to investigate the variables related to retainer fallen out. The purpose of this
study is to evaluate the failure rate of CAD/CAM fabricated fixed retainers and
the difference in failure rate depending on the individual factors, such as skeletal
pattern or incisor teeth relationship. For this retrospective study, 132 patients
who met the inclusion and exclusion criteria were included among the patients
who visited the Department of Orthodontics of Yonsei University Dental Hospital
from January 2019 to June 2021. Patients were divided into three horizontal
skeletal groups (skeletal I, II, and III), and failure rates were compared.
Similarly, patients were divided into three groups depending on the vertical
skeletal pattern (hyperdivergent, hypodivergent, and normodivergent) to

compare the failure rates. And the following results were obtained.

1. The failure rate of the CAD/CAM retainer was 29.46 %, with 38 in the
failed group and 94 patients in retained group among the total 132

patients.

2. The relationship between vertical/horizontal skeletal patterns and the
failure rate was not statistically significant (horizontal skeletal pattern:

P=0.470, vertical skeletal pattern: P=0.937).

3. When comparing the relationship between overbite/overjet and failure

rate, there was a statistically significant relationship between failure rate
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and both overbite before treatment (T1) and overjet after treatment

(T2).

4. Failure rate increased by 1.35 times when overbite before treatment
(T1) increased by 1 mm, and it increased by 1.68 times when overjet

after treatment (T2) increased by 1 mm.

Key words: CAD/CAM—manufactured fixed retainers, skeletal pattern, overjet,

overbite, fixed retainer failure rate
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