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Analysis of effects from usage of skeletal anchorage-assisted Pendulum

appliance on vertical component of craniofacial structure

Jin-Woo Lee*

Department of Orthodontics, College of Dentistry, Dankook University, Cheonan, Republic of Korea

Purpose: The purpose of this study was to evaluate distalizing effects from the Pendulum appliance on vertical component of
craniofacial structures. Materials and Methods: 20 Patients who visited for orthodontic treatments are assigned to two groups.
Group I, SN-MP > 37 degrees are showing hyperdivergent pattern. Group II, 29 < SN-MP < 37 degrees are showing mesocephalic
pattern. Each group are consisted of 10 people. Results and Conclusions: Differences between skeletal classifications result in

significant differences at labioversion of lower incisors and distalized amount, which is larger at Group | (P <.05). Group Il has only
shown significant distalized molars (P < .05). Labioversion of lower incisors has not shown significant change. Skeletal anchorage-
assisted Pendulum appliance doesn’t deteriorate vertical component nor significantly improve. (J Dent Rehabil Appl Sci 2018;34(1):

10-6)
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o] Q7= TrThehL QAAISISIDKUDH IRB)
9] 2012 o} 2SI PTHDKUDH IRB 2017-08-006).
TEe TEIRS UEGE 209 BRE TR
o} &A= 242 1084 2719] o' FF6ETh(Table
1), SRR EIAAIIA 29 < SN-MP < 37°),
& WY AFONMP > 794E U S
5 noln|, WA 24 Al WL 39 BRE, o
27 SIS SRS Slov, ok B4l gl Bl
& oGtk X5 £7] L4k QbR g Bl 3} 3}
ZUYARE B FxtF o2 BFSILE F &+ B F
oA ZAH YAl 1FUE 0] &% pendulum apphance
£ olgsto] BT ol S o] AL
et siick

UA] 1F Y& 0] &3t pendulum ZFX| HAX]E &) =
anF stoll 1 @A a2 P71 3HA] FHFH 1.6
X 8§ mm DjUAIF 27H§ AR5k 5 A2 tx]of siE=
9} pendulum A Adsto] A= Al 9
e 7o AR B0 2] A At
2 MEgott Pendulum AZEHL 0.032-in SS round
wireZ AEstRon, ze £ A £} H 2y
helis® FYSFA0, 94 1PUo] HE PO 3

S-TVL
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Fig. 2. (1) U1 to SN (degree), (2) L1 to NB (degree), (3)
U1l to NA (degree), (4) Ul to FH Plane (degree), (5)
S-TVL to U6d (mm), (6) L1 to Facial plane (mm), (7) Ul
to Facial plane (mm), (8) L1 to Mn Plane (mm), (9) FH
Plane to U6d (mm), (10) Palatal plane to U6d (mm), (11)
FH Plane: Po - Or, (12) Palatal Plane: ANS - PNS, (13) Mn
Plane: Me - Go, (14) Facial Plane: N - Po.
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Aotk Ax gL FX| =9 lingual sheath of A
gk, A Aol Tzl AIXIE 7] vzl Ao
&ol 1x]9] THfo|Zo] 7ol x| Mis = &b
AR Foll FRelgon], Axge gHe TrHe F
A0 BHSES slgLom, 1L 300 g eI
SR 18 F7|2 UYst =S si3lon, FR|E Hdst
et Aol Qs 79, lingual sheathol] A A AHSH
T weingart Z2H0|0] & 0|85} A5} SIth(Fig 1).

7+ gAY ER THEUALA ARS X8 AR A (1)}
F(r20l o] ASakeich RE A1E] % AS 3}
A & 8 Bl HARjo] ol o|olgich. £7 7)EHL
R R0 2 AR o}.cxlq.a:l ,3).

o T e

S-N Plane

E-line

FH Plane

Fig. 3. (11) AFH (mm), (12) PFH (mm), (13) Body length
(mm), (14) SNPo (degree), (15) Y axis to SN (degree), (16)
Articular angle (degree). ODI: Mn. Plane-AB plane + FH
plane-palatal plane (degree); IMPA: Mn plane - long axis
of Mn 1 (degree); FMA: FH plane - Mn plane (degree);
Facial Convexity: N-A-Pog (degree).
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7} Fxfo] 21 TR HIALA AR £ Sog
ol Aot AT Lx|e] M1e)7] 2 AZA e Feka

o] PEE A%, KB A ST N3 REY AR F

B4 RIS M1 BHO) ASR FRAH 7R AN
7R Ae)E Farstel ek AR SRS ARG

2 AT FRAM = vliAlstr] st SHE
= A APROIA Al Sl BRI BEOlE-L %)
g A% FHoIA AT AZTF iRl £ oF
& Aol whgsto] FHsl o SAXEE Aldst
AT}H(Fig. 5).

Windows-& SPSS 21.0 programs ©0|-85}0] SA|&#A]
St 2 2| BRI BEAE /IEEAS 0189}
dom FiAd ARE Y3l Kolmogorov-Smirnov test
g 8o BFRES URon2 AR A vl e

il

Fig. 4. Model analysis: calculation of distalized amount
of 1" molar: different distance between Lt., Rt. side.

Fig. 5. Exclusion method of growth amount: different
incisal position due to growth.

12

&3l Independent t-testS A|SYslFH o, ZF 9] X5
.35 B2 E 95 Paired t-testS A|SY5}FT}
Zit

HHAEY PR E HOl= FoflA] L1 to NB angular (P <
0.05), IMPA (P < 0.05), SN-Po (P < 0.05), Anterior Fa-
cial height (P < 0.05)+= A& & 57}l 1, Stvl U6d
(P < 0.05), Interincisal angle (P < 0.05)= X|& &
ki of Al Aot 7R1e) FHOLE, BAlS] BT 7
A 3718 UER AL Qi) sket "X]7F Nasion-B point
Ol Az} o] 7he] BT 5.16 + 415°0Ich
IMPA 9] Z712k8 4.95 + 3.82°0|t}. SN-PoQ] Z7}F
2 1.04 £ 1.30°0]t}. Anterior facial height®] F7}F-S
4.05 £ 5.37 mmo]|t}. Aot A1t ¢x]e] Hlo|Eofe
1.98 + 1.62 mmO|H, Interincisal angle®] ZATFL 8.06

+ 8.85°0|t}(Table 2).
Z713 ol & Hol=

FAZ

A Stvl-U6d (P < 0.05)%=

A o™, L1 to Mandibular plane (P < 0.05)

= Xlﬁ %“i % }o}‘%it}. ot At x]= pendulum 7

}ols E}lom, shef HR|¢e} shof it

o] A7t %ﬂd’i’it}. ot ARl £ ol 5%

2.47 £ 1.80 mmo]t}. sief Ax| e} shef Frxte] A
Z 7128 1.35 + 1.78 mmO|TH(Table 3).

R o] 21k Hlatel $101A, FMA, SN-GoGn 4]
o] Folgt Abol= FAIE AL QLo ODI gho] F31H ¢F
BE Hole oA F7I6E7] wioll, I3t xtol&
o3 QThP < 0.05)(Table 4).

Ag T #7H8|aoA L1 to NB angular2 #2H QF
28 wolt FolN Z/ISIgo), 518 R ol
= ol folet ekt gg] wel Selg Aolh
Z/ISFCH(P < 0.05). IMPA, Facial height ratio&=. 2HAH
AR E Hole oA FosHA ST wiizol A}
0|5 Ho]al QIth(P < 0.05). Interincisal angle 2 H2Hg
AR E Hole oA FeolshA AstR7] wliZel ¥t
2ol 9-0J3k xFo]7F ERJFITHP < 0.05)(Table 5).

Table 1. Sample distribution

N (sample)  Mean age
Hyperdivergent group (HG) 10 18.4
Mesocephalic group (MG) 10 17.6
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Table 2. Cephalometric variables of hyperdivergent group: pretreatment, posttreatment, difference

Pretreatment Posttreatment Difference P value
L1 to NB angular 24.67 £ 6.76° 29.83 * 4.35° -5.16 = 4.18° .004*
IMPA 88.74 £ 5.73° 93.69 * 4.92° -4.95 + 3.82° .003*
SNPo 76.35 £ 3.10° 77.39 £ 2.66° -1.04 £ 1.30° .032%
Anterior facial height (AFH) 127.76 £ 8.88 mm 131.81 £ 8.55 mm -4.05 + 5.37 mm .041%*
stvl U6d 32.83 £ 2.25 mm 30.85 £ 2.48 mm 1.98 + 1.62 mm .004*
Interincisal angle 129.83 £ 11.58° 121.77 £ 5.02° 8.06 + 8.85° .018*

significance level: * (< .05).

Table 3. Cephalometric variables of mesocephalic group: pretreatment, posttreatment, difference

Pretreatment Posttreatment Difference P value
stvl U6d 33.60 + 3.78 mm 31.13 £ 419 mm 2.47 £ 1.80 mm .002%*
L1 to mandibular plane 40.06 = 2.51 mm 41.42 £ 1.69 mm -1.36 £ 1.79 mm .040*

significance level: * (<.05).

Table 4. Differences of treatment amount between two
groups (HG, MG)

Table 5. Posttreatment comparison between two groups
(HG, MG)

Mean difference

Mean difference

P value (HG-MG) P value (HG-MG)
ODI 0.046* -5.583° L1 to NB angular 0.042* -3.839°
FMA 0.021* 4.224° IMPA 0.017* -4.241°
SN-GoGn 0* 7.252° Facial height ratio 0.022* -0.012°
significance level : * (<.05). Interincisal angle 0.049* 7.305°
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significance level : * (<.05).
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