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PAT VAN DE
1. Ly do chon d@ tai:

Sai khép cén loai II thuong gip trén 1am sang anh hudng nhiéu
dén thim my khudén mit. C6 nhiéu phuong phép diéu tri khac nhau
tuy bénh canh 1am sang va giai doan ting trudng ctia bénh nhan nhu
diéu tri bu trir ¢6 nhd rang, khi cu Headgear, phau thuat xwong ham,
khi cu chirc nang...trong d6 khi cu chirc nang dugc cho 1a mang lai
su hai hoa cho khuoén mat nho viéc tac dong xuong ham dudi &
nhitng bénh nhan dang thoi ki ting truong. Khi cu chirc ning ban dau
1a khi cy théo lap nhung chiing cong kénh, kho deo va két qua diéu tri
phu thudc bénh nhan. Khi cu chirc nang ¢b dinh loai cung chéc sau do
ra doi co dic diém 1a rat cimg, hay gdy, bénh nhan khé an nhai va vé
sinh, diéu tri kéo dai do trai qua hai giai doan, giai doan dau véi khi cu
chirc nang va giai doan sau véi khi cu gén chat. Bé khic phuc cac
nhuoc diém trén, Bill Vogt nam 2001 da phat trién khi cu Forsus véi
nhiéu wu diém nhu dé thao lap, vé sinh, khong gy han ché ha miéng,
6 thé diéu trj két hop voi khi cu gén chat thanh mét giai doan do vay
giam thoi gian deo ham ciia bénh nhan. Cac nghién ciru trén thé gioi
nhu cia Franchi, Veronica, Giorgio...da chi ra cac tic dong cua khi
cu Forsus 1én xuong ham va riang nhu ting chiéu dai ham dudi, giam
d6 cin chia, do can phu, giam bit cin xing xuong ham...do d6 lam
cai thién thdm mi khuon mat.

O Viét Nam cho dén nay chua tim thay nghién ctru nao danh gia
hiéu qua tdc dong trén xuong ham va rang ctia khi cy nay. Do vy
chung t6i nghién ctru dé tai nay véi cac myc tiéu sau:

2. Muc tiéu ciia dé tai:
1. Mé ta dac diém lim sang, Xquang cdc trwong hop bénh
nhan sai khdp cin logi II do Iiii xwong ham duwdi tudi tiv 10-
15 tuéi.

2. Ddnh gid hiéu qua diéu tri sai khop cin logi II do Iiii xwong ham

duoi co s dung khi cu Forsus ¢ nhitng bénh nhdn trén.



3. Nhirng dong gop ciia ludn an:

- Pay 1a cong trinh dau tién ¢ Viét Nam nghién ctru vé hiéu qua
cua diéu tri khi cu Forsus két hop voi khi cu gén chét cho cac truong
hop sai khop cin loai IT 1t xwong ham dudi.

- Luan 4n d3 danh gia hiéu qua diéu tri dva trén sy thay d6i khop
cén va cac chi sd phén tich trén phim so nghiéng trén ddi tuong 1a
nguoi Viét Nam. V& mit khép cén, d cin chia thay ddi nhidu nhét
va anh huéng 16n nhit dén két qua diéu tri. Nhitng thay ddi trén phim
so nghiéng chu yéu 1a su thay ddi theo chiéu trudc sau cta xuong
ham, ring-xuwong & ring mé mém, cai thién tham mi khuén mit sau
diéu tri. Do d0, luan 4n da dua ra khuyén céo ap dung diéu tri phuong
phap nay cho cac truong hop sai khép can loai IT i xwong ham duéi
von rat kho dé diéu tri dat hidu qua cao, khéc phuc nhuogc diém cua
phuong phap diéu trj v6i khi cu chirc nang thao lap tir trudc dén nay
tai Viét Nam 1a cong kénh, khé chiu khi deo, kéo dai thoi gian diéu
tri do trai qua hai giai doan ma két qua hoan toan phu thudc vao sy
hop tac cua bénh nhan.

- Luan 4n ciing da chi ra cac tac dung khong mong mudn trong
mot s& truong hop khi diéu tri voi khi cu nay 1a 1am ring ctra dudi
ngé trude nhiéu va 1am ting chidu cao mit true. Do vay khong nén
ap dung diéu trj v6i cac trudong hop ring ctira dudi da nga trude qua
muc, hoac phai dung théng rang trudc khi sit dung khi cy. Bén canh
d6 ciing chéng chi dinh véi nhitng bénh nhan c6 khudn mat dai, khép
cén ho.

4. Céu tric ciia luin an:
Luan 4n gdm 116 trang, vdi 4 chuong chinh: Dit van d& 2 trang,

Chuong 1 (Téng quan) 32 trang, Chuong 2 (Ddi tuong va Phuong
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RECOMMENDATIONS

According to study’s results, we recommended the things listed
below:

- To apply the combination treatment Forsus appliance with MBT
pre-adjusted edgewise for Vietnamese patients who had class II
malocclusion due to retrusive mandible. However, treatment outcome
is the best in growing patients (CS3-CS4 stage according to Cervical
Vertebral Maturation Method). So, children should be consulted
periodically their teeth for intervention on time. Therefore, treatment
effects can take full advantage of their skeletal and dental growth

- After finishing treatment procedure with Forsus with pre-
adjusted edgewise, patients were still in growing stage. So, more
studies should be carried out in the future for general evaluating of
stability of treatment outcomes.
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molar relationship and incisal crowding had a change of over 80%,
centre line had the smallest improvement (50%).

¢ Cephalometric changes

- Skeletal changes: Changes of maxilla had no statistically
significant meaning. The mandible had a lot of changes. SNB angle
had an increase of 1,46" , the length of the body had an increase of
1,83mm, the height of the ramus had an increase of 5,63 mm, the
total mandible length had an increase of 7,24 mm. ANB angle had a
decrease of 2,22°, Wits appraisal had a decrease of 3,22 mm, N-A-
Pog angle increased which reduced the skeletal discrepancy. In the
vertical plane, the facial height had an increase of 2,66 mm,
mandibular angle had an increase of 1,29°.

- Dentoalveolar changes: Upper incisal angle had a decrease of
5,08°, lower incisal angle had an increase of 6°, interincisal angle had
an increase of 9,18°. Upper incisors and molars moved backward (
3,97 and 2,53 mm), lower incisors and molars moved forward (2,47
and 2,24 mm).

- Soft tissue changes: Facial angle and soft tissue profile angle
decreased of 1,92°, nasolabial angle had an increase of 6,92°,
mentolabial angle had a decrease of 14,64°. Upper lip moved back 1,01
mm, lower lip moved forward 0,5 mm to the E line.

Treatment outcome: 86,8% of good results, 13,2% of average

result and there was no subject that had bad result.

3

phap nghién ciru) 24 trang, Chuong 3 (Két qua nghién ctru) 27 trang,
Chuong 4 (Ban luan) 28 trang, Két luan va Khuyén nghi 3 trang.

Luén an c6 34 bang, 30 hinh va 12 biéu dd, 124 tai liéu tham khao
(4 tai liéu tiéng Viét, 120 tai liéu tiéng Anh).

, Chuong 1
TONG QUAN TAI LIEU

1.1. Sy ting trwéng cia xwong ham
1.1.1. Sy tang truéng cia xwong ham trén

Xuong ham trén phat trién tir xwong mang. Xwong ham trén phat
trién theo ba huéng trong khong gian va anh huong 16n dén tang giita
cuia mat.
1.1.2. Su ting truong cia xwong ham duoi

Xuong ham dudi tang trudng tir xwong mang va xuong sun, anh
huéng dén ting dudi ciia mit.
1.2. Sai khép cin loai IT va cac phwong phap diéu tri
1.2.1. Phin logi sai khdp cin logi IT
1.2.1.1. Phan loai theo hinh thdi

Puoc chia thanh 4 loai: Do ring, do vau xwong ham trén, do lii xuwong
ham duéi, do két hop vau xwong ham trén va Iti xwong ham dudi.
1.2.1.2. Phdn logi dva theo phan tich phim so nghiéng

Duya vao goc ANB va chi s6 Wits, sai khdp can loai II do xwong
ham khi goc ANB > 3,6° v chi s6 Wits > 2,1 mm.
1.2.2. Céc phwong phdp diéu tri sai khép cin logi IT
1.2.5.1. Sai khép cdn loai II do rang

Loai bo théi quen xau (néu co), diéu tri bu trir nhd bt rang hodc di
xa rang ham...
1.2.5.2. Sai khép cdn logi Il do xwong

* P6i voi bénh nhan khong con ting truong: Diéu tri bu trir khong
nho riang, diéu tri c6 nhd ring, di xa rang ham trén, phau thuat.
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* Pbi v6i bénh nhan dang ting truong: Chinh sira s phét trién
clia xuong:

+ Sai khép cén do vau xwong ham trén: Khi cu Headgear.

+ Sai khdp can loai IT do Iii xwong ham duéi: Sir dung chun lién
ham, khi cu chirc nang.

1.3. Khi cu chirc niing trong diéu tri sai khép cin loai IT
1.3.1. Khdi ni¢m vé khi cu chirc ning

Nhim thay d6i vi tri ham dudi bang cach tac dong luc 1én ring va
xuong tao ra sy thay dbi tai thoi diém dang tang trudng.
1.3.2. Phan logi khi cu chirc nang

- Khi cy chirc ning thao lap.

- Khi cu chirc ning cb dinh.

1.3.3. Hiéu qud civia khi cu chirc niang

- Thay d6i vé xuong: Lam wrc ché ting truong xwong ham trén,
tang chiéu dai xuong ham dudi, giam bat can ximg xwong ham.

- Thay d6i vé ring: Di xa rang ham ham trén, 1am ring cira trén
nga sau, rang ham dudi di trudc, ring cira ham dudi nga trudce, giam
cén chia, cin phii, diéu chinh twong quan ring ham.

1.3.4. Khi cu Forsus
1.3.4.1. Cdu tao cia khi cu Forsus

GoOm ba phan: Lo xo dan hdi, thanh déy, chdt ¢b dinh.
1.3.4.2. Uu, nhuwoc diém ciia khi cu Forsus

- Uu diém: Khang gdy, d& thao ldp va vé sinh, khong han ché ha
miéng, tao luc on dinh, c6 thé diéu chinh loai II bat can xtng hai bén,
két hop véi khi cu gén chat thanh 1 giai doan.

- Nhuoc diém: Kich thich niém mac ma (hiém gap), co thé tudt
thanh day khi ha miéng qua to, gia thanh cao.
1.3.4.3. Cdc nghién civu vé hiéu qua cia khi cu Forsus

Cac nghién ciru cia Dean (2010), Giorgio, Lisa, Efisio (2014),
Amit, Jobin (2017) trén bénh nhan dang ting trudong thiy rang, khi cu
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CONCLUSION

1. Clinical and Cephalometric characteristics in mandibular
retrognathic class IT malocclusion patients

- The mean age of subjects was 13,13 years, the male and
female’s mean age was 13,5 and 12,8 years respectively. Female and
male ratio was 52% and 48%.

- The mean pre-treatment PAR score was 30,82 points, 57,89% of
subjects had severe malocclusion, 36,84% of subjects had average
malocclusion, only 5,26% of them had light malocclusion.

- Overjet has the highest score (17,21 points), overbite and centre
line have the smallest scores.

- Our subjects had normal SNA angle but had underdeveloped
mandible with SNB angle (75,92°) and mandibular length were smaller
than normal. These caused the anteroposterior discrepancy with ANB
angle (6,18” and Wits aprraisal (4,08mm) greater than usual.

- Facial angle and soft tissue profile angle were smaller usual.
Lower lip was retruded.

2. Treatment effectiveness in class II malocclusions due to
rethognathic mandible by using Forsus

* Occlusion changes: There was a great change in occlusion after
treatment, the PAR index had a remarkable reduction from 30,82
points to 4,03 points with mean decrease of 26,79 points and percent
PAR reduction was 87%, 92,1 % subjects achieved a great
improvement.

- The components of occlusion also had great changes, overjet had

the greatest improvement (95%), overbite had a change of 85%,
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which improved the relationship of upper and lower lip, nose and
chin. The upper lip moved backward and the lower lip moved
forward to the E and S line, it helped correct the upper and lower lip
relationship, improved facial aesthetic. Our result was similar to
Toshar, Veronica’s.

There was a low correlation coefficient value between facial
convexity and facial angle on skeletal structure and soft tissue (0,554 and
0,489, respectively). This revealed that skeletal change favored soft
tissue change however we could not forecast the soft tissue change
because the correlation coefficient value was average. Moreover, soft
tissue changes was attributed by invidual characteristics such as soft
tissue chin thickness and alveolar bone thickness.

Treatment result

Assessing components of occlusion, skeletal relationship
improvement, soft tissue change and the sastification of patient, we
arranged the treatment result in classes: 86,8% of good results, 13,2%
of average result and there was no subject that had bad result. This
could be considered as favorable achievement because treating patients
with skeletal discrepancy especially patients with class II division 1
malocclusion is far more complex than patients with crowding
problem only. This result was similar to Franchi’s (87,5% of good
result). Hence, using fixed appliance with Forsus on treating patients at
the grow spurt made a great change in skeletal structure, dental-
alveolar bone and it reduced the skeletal discrepancy, improved incisor
and molar relationship, enhanced aesthetic and function. This is
considered to be a simple, effective technique that doesn’t require
much patient’s cooporation in treating class II malocclusion with

retrusive mandible.
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tac dong 1én ca xuwong ham va ring, lam ting chiéu dai xuong ham
dudi tir 2,72-7,4mm, rang ham trén di xa 1,9-3,8mm, rang ham dudi
di gﬁn 1,5-3,1mm, giam d¢ cén chia, cén phu, chi s6 Wits giam 1,7-
3,5mm va goc ANB giam 1,1-1,9°, do d6 cai thién sy bat can xung
xuong ham.

Céc nghién cuu cua Giorgio, Luis, Lisa (2014), Doa, Maria (2015)
két luan réng, khi cu Forsus rét hiéu qua trong diéu chinh cin phu,
cén chia, twong quan rang ham, giam d6 16i cia mit va hiéu qua nay
chu yéu 1a do tac dong 1én rang, xwong 6 ring.

Nam 2011, Franchi nghién cuu va danh gia ty 1¢ thanh cong cta
khi cu Forsus 1a 87,5%. Nam 2017, Isil va Aylin nghién ctru va ciing
thu dugc két qua tét vé diéu chinh cin chia va twong quan xuong-
rang hai ham.

Tai Viét Nam cho dén nay chua tim thiy nghién ctru nao bao co
vé van dé hiéu qua diéu tri cuia khi cu Forsus.

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Di twong nghién ciru

Bénh nhan diéu tri nin chinh rang tai Bénh vién Rang ham mat
Trung wong Ha Noi tir 9/2013 dén 12/2017:

- La nguoi Viét Nam, tudi 10-15, giai doan ting truong CS3- CS4.

- Sai khop cén loai IT ring ham va rang nanh, cin chia > 6mm,
thiéu khoang < 4mm; FTO (Functional treatment objective) (+): Khi
dua ham dudi ra trudce thi mat nghiéng cai thién ro rét.

- Xquang: Géc SNA gi6i han binh thudng, goc ANB>3,6°, chi sb
Wits > 2,1mm, goc SNB < 78°, kiéu ting truong goc ham dudi binh
thuong hodc dong (GoGn- SN < 37%).



2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién citu
La nghién ciru can thiép 1am sang khong dbi ching nham dénh gia
hiéu qua can thiép theo mo hinh trudc sau.
2.2.2. Chon c¢é miu

5 p(1-p)

1-0/2 2
d

n: C& mau nghién ctru

Zi. - Hé s6 tin cay, & mirc xac suat 1 95%.

d: P chinh xac tuyét d6i, chon d = 10%.

p: Ti Ié diéu tri nin chinh rang thanh cong 1a 87,5% (theo NC cua
Franchi nam 2011)

Tinh dugc ¢& mau n= 35. Thuc té nghién ctru 38 bénh nhan.

2.3. Céc buéec tién hanh
2.3.1. Thu thép dit li¢u trudc diéu tri

- Chup anh ngoai mat

- Lay d&u, d6 mau, phan tich mau theo chi s6 PAR.

- Phan tich phim Cepalometric truéc diéu tri.

2.3.2. Diéu tri bénh nhan

- Sép xép va lam déu rang: Gan band va mic cai, diéu tri tudn ty
dén khi sir dung day SS 0.019x0.025.

- Giai doan diéu tri voi khi cu Forsus: Tang dan luc tac dong
Forsus dén khi ring ctra dén vi tri ddu d6i dau thi dimg tac dong luc,
deo giir 3-6 thang rdi thao Forsus.

- Piéu chinh chi tiét va hoan thién khop can: Tiép tuc diéu tri voi
khi cu gin chit dén khi khép can dat 16ng mui t6i da, cin phu, cin
chia binh thuong thi thao khi cu gin chit-> Peo ham duy tri.
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the facial height and opened the occlucsion. This effect was favorable
for short face patients but unfavorable for long face patients. Our
result was similar Toshar, Veronica’s.

4.2.5.2. Dentoalveolar changes

After treatment, dentoalveloar had a great change. Upper incisal
angle had a decrease of 5,08°, lower incisal angle had an increase of
6°, interincisal angle had an increase of 9,18°. Lingual inclination of
upper incisors and labial inclination of lower incisors adjusted the
great overjet in class II division 1. Increasing interincisal angle
diminished the covexity of facial profile and improved facial
aesthetic. Our result was similar to Isil, Weiland, Aras’s. If the
patient has proclined lower incisors, they need to be inclined ligually
before using Forsus by extraction, wire bending technique or recent
technique as using miniscrew bone anchorage or miniplate bone
anchorage in the mental region.

In the sagittal plane, we perceived that upper incisors and molars
moved backward ( 3,97 and 2,53 mm), the lower incisors and molars
moved forward (2,47 and 2,24 mm). This reduced overjet and
improved the molar relationship. In the axial plane, the appliance
intruded upper molars (0,71mm) and extruded upper incisors
(1,53mm), extruded lower molars (1,45mm) and intruded lower
incisors (1,66mm). Our result was similar to Franchi and Lisa’s, Aras
and Emel’s.
4.2.5.3. Soft tissue changes

Facial angle and soft tissue profile angle had a great increase, this
meant the facial convexity diminished after treatment as the result of
moving forward Pogonion point due to the growing forward of

mandible. Besides, nasiolabial angle and labiomental angle increased,
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corrected molar relationship from class II to class I. This is also the
main purpose of treating class II malocclusion, improving the skeletal
and dental anteroposterior relationship, attaining a nearly straight
facial profile and improving facial aesthetic.

4.2.5. Evaluation of changes in Cephalometrics from pre-treatment
to post-treatment

4.2.5.1. Skeletal changes

According to our result, changes of maxilla had no statistically
significant meaning. However, the mandible had a lot of changes. SNB
angle had an increase of 1,46°, the length of the body had an increase
of 1,83mm, the height of the ramus had an increase of 5,63 mm, the
total mandible length had an increase of 7,24 mm. Our result was
similar to Franchi, Veronica, Giorgio ‘s, but higher than Aras and
Emel’s. This difference was due to the time of treatment, our study
and Giorgio, Franchi’s were done in the peak of adolescent growth
spurt (CS3-CS4 in cervical vertebral maturation classfication). At
this stage, the mandible is considered to have the greatest growth and
using functional appliance would gain the best result. Aras and
Emel’s study was done in early stage, right before the peak of growth
spurt (CS2 stage) so it was less effective.

After treatment, ANB angle had a decrease of 2,22°, Wits
appraisal had a decrease of 3,22 mm, N-A-Pog angle increased which
reduced the skeletal discrepancy, diminished the convexity of facial
profile and improved facial aesthetic. This was the main effect of
moving forward the mandible and increasing the mandibular length
as we discussed above. Our result was similar to Veronica, Franchi,
Giorgio’s. In the vertical plane, the facial height had an increase of

2,66mm, mandibular angle had an increase of 1,29° which elongated

2.3.3. Ddnh gid két qua diéu tri
2.3.3.1. Pdnh gid thay d6i chi s6 PAR trude va sau diéu tri (PT)
- Mirc d6 thay d6i chi s6 PAR=PAR trudc BT - PAR sau BT
- Phan tram cai thién dwgc tinh nhu sau:
PAR truéc DT - PAR sau BT

% cai thién =

Panh gia
Kkhép cin

. x 100%
PAR trugec BT
Bing 2.10: Phin logi khp ciin theo phén trim chi s6 PAR giim sau
diéu tri
Cai thién oA Khong
N Cai thién vira e en
nhiéu . cdi thién
B (Trung binh) ]
(Tot) (Kém)
>70% 30% < % PAR giam<70% <30%

% PAR giam

2.3.3.2. Banh gid thay doi phim so nghiéng triedc va sau BT

Bing 2.11: Phaén logi két qud diéu tri trén phim so nghiéng

(Mirc tang goc N’-Sn-Pog’)

Pinh gia két qua To6t |Trungbinh| Kém
Caithién | Ve gigm goc ANB | >1° | T 0,5-1° | <0,5°
twong quan -
xwong ham Muc giam chi s6 Wits |>2 mm | Tu 1-2 mm | < 1 mm
Cai thi¢n mé mém

Tr0,5-1° | <0,5°

Bing 2.12: Ddnh gid két qua diéu tri chung

Tot

Trung binh

Kém

PAR giam > 70%

30% < PAR giam <70%

PAR giam < 30%

- Cai thién tuong
quan xuong ham
tdt va cai thién
mé mém tdt

- Mot trong hai tiéu chi
cai thién tuong quan
xuong ham hodc md
mém & muc tot hodc ca
hai tiéu chi & muc
trung binh

- Mot trong hai tiéu chi
cai thién twong quan
xuwong ham hodac mo
mém & muc trung binh
hoac ca hai ti€u chi &
muc kém

- Bénh nhan hai
long

- Bénh nhéan hai long

- Bénh nhén khong hai
long




2.4. Xir 1y s6 liéu

- Sb liéu duoc xir 1y bang phan mém SPSS 17.0, sir dung T-test,
Wilcoxon test kiém dinh su khac biét trude va sau diéu tri. Tuong quan
tuyén tinh gitta cac bién dugc thé hién boi hé sb twong quan Spearman.

Chuong 3
KET QUA NGHIEN CUU

3.1. Dic diém 1am sang, Xquang bénh nhan truée diéu tri
3.1.1. Ty 1¢ gioi:

® Nam

BN

Ty 1€ nam (48%) va nit (52%) tham gia nghién ctu la tuong
duong nhau (p<0.05 v&i kiém dinh T-test).
3.1.2. Tuéi ciia nhém bénh nhin diéu tri: Tudi trung binh ciia nam
gidi (13,5 tudi) cao hon tudi trung binh cua nit gidi (12,8 tudi) trong
nhém déi twong diéu tri. Sy khac biét nay c6 y nghia théng ké voi
p<0,05, kiém dinh T-test, trung binh ca 2 gidi 1a 13,13 tudi.
3.1.3. Pac diém khép cén trude diéu tri theo chi s6 PAR

Bing 3.1: Dic diém khép cin trude diéu tri theo chi sé6 PAR

Cic thanh phan chi s6 PAR X+SD Tr‘l,ling ((;;T[,T;_
Khap khénh rang truoc trén | 2,89 + 1,03 3 -5
Khap khénh rang trudc dudi | 2,39 £ 1,29 2 1-5
D¢ cin phu 1,79 + 2,02 2 0-6
D¢ cn chia 17,21 +4,22 18 12-24
Duong giira 1,68 +£2,00 0 0-4
Khop cin sau phai 2,37 +0,82 2 2-5
Khop cin sau trai 2,47 + 1,06 2 1-6
Tong 30,82 +5,46 31 19-42
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4.2.2. The duration of wearing Forsus

The mean duration of wearing Forsus was 6,8+1,2 months, longer
than Franchi’s study, Isil’s and Aylin’s but shorter than Aras’s. We
estimated and perceived that there was correlation between the
duration of wearing Forsus and pre-treatment PAR index, overjet and
the duration of treatment. The aim of using Forsus was to correct the
anteroposterior discrepancy therefore the greater overjet was, the
longer duration of wearing Forsus was. Also as we discussed above,
pre-treatment PAR index had a significant relation with overjet in
class II malocclusion, the longer patients wore Forsus, the longer
duration of treatment was. Hence, the duration of wearing Forsus had
a linear correlation to overjet, pre-treatment PAR index and the
duration of the thorough treatment.
4.2.4. Evaluation of PAR score changes from pre-treatment to post-
treatment

There was a great change in occlusion after treatment, the PAR
index had a remarkable reduction from 30,82+5,46 points to
4,03+3,01 points. The PAR index had a mean decrease of 26,79
points and 92,1 % subjects achieved a great improvement. According
to Richmond, if PAR index is smaller than 5 points then it is
considered to have an ideal occlusion, our subjects had achive an
excellent result. Our result was simillar to Birkeland, Furevic, Boe’s.
We achieved a change of 87% in PAR index, similar to Dyken,
Sadowsky, Hurst’s studies. The components of occlusion also had a
great change, overjet had the greatest change (95%), overbite had a
change of 85%, molar relationship and incisal crowding had a change
of over 80%. In conclusion, using fixed appliance with Forsus made

the greastest change in anteroposterior relationship, reduced overjet,
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molars. In the sagittal plane, all the criteria were in normal range.
Those features were similar to those in Toshar, Franchi’s or
Veronica’s studies.
4.1.4.2. Dentoalveolar characteristics

Our subjects had slightly great upper incisor’s axe angle, normal
lower incisor’ axe angle and small interincisal angle. Those features
were similar to those in Toshar, Veronica, Giorgio’s studies.
4.1.4.3. Characteristics of soft tissue

Due to the proclination of upper teeth but not too great, the
nasolabial angle was in normal range. However, the mandible was
retruded so the labiomental sulcus was deep, the lower lip was also
retruded. The facial contour angle was greater than normal causing
the protruding facial profile.
4.2. Treatment effectiveness in class II malocclusions due to
rethognathic mandible by using Forsus
4.2.1. Treatment duration

The mean treatment duration was 28,7 month, similar to Franchi,
Lisa’s study (28,8 months), Giorgio, Alvetro’s study (27,6 months).
We evaluated and concluded that there was no correlation between
the treatment duration and pre-treatment PAR index or in other
words, the treatment duration didn’t depend on the severity of
malocclusion. In fact, there were many factors that were attributed to
it such as patient’s age, their cooperation, invidual traits like the
length of root, the height of alveolar bone, biological response...
Because of that, we couldn’t use the severity of malocclusion to give

the exact prediction of treatment duration.
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Nhdn xét: D cén chia c6 chi sb cao nhit 17,21 diém, chi s6 PAR trudc
di€u tri trung binh 30,82 £5,46 diém.
Phin logi mivc dp léch lac khdp cin theo PAR truwée diéu tri
Mikc d¢ léch lac KC Nang Trung binh Nhe
Ty 1€ % 57,89 36,84 5,26
Nhdn xét: Pa phan nhom di tuong nghién ciru ¢6 1éch lac khép cén
muc dJ nang (57,89%).
3.1.4. Pdc diém Xquang bénh nhén truwéc diéu tri
3.1.4.1. Kich thuoc va vi tri xwong ham trén (XHT)
Bdng 3.3: Cdc chi s6 dinh gid kich thwoc va vi tri XHT

Chi sb X SD GTBT
Goc SNA (d6) 82,11 2,81 82,8+4,0
(ALFH) >(N-L1FH) (mm) 2,55 3,77
(SLPP) >(PtmLPP) (mm) 50,0 2,79
Chiéu dai XHT (mm) 90,00 6,58 80-105

Nhén xét: Goc SNA gi6i han binh thuong, chiéu dai xwong ham trén
cling ¢ gidi han binh thuong.
3.1.4.2. Kich thudc va vi tri xwong ham duoi (XHD)

Bang 3.4: Cac chi s0 danh gid kich thwoc va vi tri XHD

Chi s6 X SD GTBT
Goc SNB (d6) 75,92 2,42 80,1+3,9
(BLFH) >(N-LFH) (mm) -12.45 5,21
Go-Pog (mm) 68,58 5,33
Co-Go (mm) 63,08 6,89
Chiéu dai XHD (mm) 111,82 7,68 110-140
S-Ar-Go (d0) 137,16 7,96

Nhin xét: Goc SNB va chiéu dai XHD nho hon gia tri binh thuong.
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3.1.4.3. Céc chi s6 danh gid xwong hamchiéu trude sau

Bang 3.5: Danh gia twong quan xwong ham chiéu trude sau

Chi sb X SD | GTBT
Goc ANB (d9) 6,18 1,49 [2,7+2,0
Géc N-A-Pog (d0) 168,26 5,79
Goc N-Pog-FH (d6) 85,55 2,92 87+3
Chi s6 Wits (mm) 4,08 1,88 1,1£2.,9
Géc beta (d0) 25,9 3,28
(ALFH) >(BLFH) (mm) 9,90 3,45
Chénh léch XHD-XHT (mm) 21,82 4,54 | 20-35

Nhin xét: Goc ANB, chi sé Wits 16n hon gia tri binh thuong ching t6 su
bt can xtmg chiéu trudc sau gitta XHT va XHD.
3.1.4.4. Pdnh gid twong quan xwong ham theo chiéu dimg doc

Bdng 3.6: Pdnh gid twong quan xwong ham chiéu dirng doc

Chi so X SD | GTBT
Chiéu cao mat trudc N-Me (mm) 113,95 8,12
Chiéu cao mat sau S-Go (mm) 71,71 8,66
Ty 1€ Jarabak S-Go: N-Me 0,68 0,05
SN-GoGn (d9) 28,47 491 27,91
PP-MP (d9) 21,21 4,57 | 27,6+4,6
GoMe-FH (d9) 22,97 4,35 2644

Nhén xét: Céc chi s6 danh gia twong quan XHT va XHD theo chiéu

dung doc déu ¢ gi6i han binh thuong.
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Chapter 4
DISCUSSION

4.1. Clinical and Cephalometric characteristics in mandibular
retrognathic class IT malocclusion patients
4.1.1. Gender ratio: Female and male ratio was 52% and 48%
respectively, the difference was not statistically significant (p<0,05
with T-test). This indicated that the prevalence of class II
malocclusion in female and male was equal in the study.
4.1.2. Age of subjects: The mean age was 13,13 years, the male and
female’s mean age was 13,5 and 12,8 years respectively. Our study’s
mean age was similar to Franchi, Baccetti and McNamara’s study
(13,4 years), or Giorgio, Lisa’s study (12,5 years).
4.1.3. Pretreatment occlusion characteristics according to PAR

The mean pre-treatment PAR score was 30,82 points, 57,89% of
subjects had severe malocclusion, overjet has the highest score
(17,21 points). There was a linear relationship between overjet and
pre-treatment PAR index (with correlation coefficient value of
0,895). According to British Orthodontic Society, correcting overjet
is the most difficult in orthodontic treatment. Hence, our subjects had
severe malocclusion suggesting a great complexity for treatment.
4.1.4. Cephalometric characreristics
4.1.4.1. Skeletal characteristics

Our subjects had normal maxilla but had underdeveloped
mandible with SNB angle and mandibular length were smaller than
normal. These caused the anteroposterior discrepancy with ANB
angle (6,18” and Wits aprraisal (4,08mm) greater than usual. This

abnormal relationship created great overjet and class Il relationship in
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3.2.4.6. Soft tissue changes

Table 3.19: Soft tissue changes

11

3.1.4.5. Céc chi s6 danh gid vé rang-xwong 6 ring

Bdng 3.7: Cac chi so danh gid vé rdng- xwong é rang

Chi s6 X SD GTBT
U1-SN (d6) 109,24 + 5,30 5,30 105,7+ 6,3
U1-PP (d0) 119,03 + 2,74 2,74 110+5
L1-MP (d0) 94,71 + 1,39 1,39 95
U1-L1 (do) 115,68 + 8,81 8.81 1242 £82
Ul- VP (mm) 7484+ 6,11 6,11
U6- VP (mm) 42,50 + 4,67 4,67
L1- VP (mm) 66,58 + 5,61 5,61
L6- VP (mm) 40,08 + 5,14 5,14
U1- PP (mm) 27,26 £ 3,20 3,20
U6- PP (mm) 20,24 + 3,21 3,21
L1- MP (mm) 38,11 +3,27 3,27
L6- MP (mm) 27,92 + 3,53 3,53

Index T1 T2 T2-T1 P
N’-Pog’-FH (°) 135,05+5,00] 136+5,30 | 1,92+243 | <0,001°
N’-Sn-Pog’ (°) 158,05+6,50| 159,97+6,65 | 1,9242,10 | <0.001°
Pog-Pog’(mm) 12,17+2,08 | 15,68+21,64 | 3,51+21,44 | 0,342"
Nasolabial angle (°) | 95,24+9,97 | 102,16+7,82 | 6,92+5098 |<0,001""
Mentallabial angle (°) | 92,87+17,97 | 101,51£13,51 | 14,64+12,07 | <0,001"
Ls- E line (mm) 1,55+2,35 0,54+1,85 | -1,01+1,23 |<0,001™
Li- E line (mm) 2,35+1,60 2,95+1,43 0,50+1,32 | <0,001™
Ls- S line (mm) 455199 | 2544201 | -2,01£1,86 | <0,001""
Li- S line (mm) 4,85+1,49 5.65+1,75 0,80+1,45 |<0,001""

(*: T-test; **: Wilcoxon-test)

Facial angle and soft tissue profile angle had a great increase, this

meant the facial convexity diminished after treatment.

3.3. Treatment outcome

Table 3.21: Treatment outcome

Result N Rate (%)
Good 33 86,8
Medium 5 13,2
Bad 0 0
Total 38 100

86,8% of patients had good results and there was no subject that

had bad result.

thuong, goc lién rang ctra nho hon gia tri binh thuong

Nhdn xét: Cac goc truc rang cua trén, goc truc rang cura dudi binh

3.1.4.6. Cdc chi s6 danh gid twong quan mé mém truée diéu tri

Bdng 3.8: Cdc chi so danh gia mé mém truwdc diéu tri

Chi 6 X SD GTBT
N’-Pog’-FH (d9) 135,05 5,00
N’-Sn-Pog’ (d9) 158,05 6,50
Pog-Pog’(mm) 12,17 2,08
Go6c miii moi (d9) 95,24 9,97 97,1+10,7
Goc moi dudi-cam (d9) 92,87 17,97
Ls-Buong E (mm) 1,55 2,35 242
Li-Duong E (mm) 2,35 1,60 1,4+1,9
Ls-Puong S (mm) 4,55 1,99 4,68+ 1,06
Li-Duong S (mm) 4,85 1,49 3,05+ 1,77

Nhdn xét: Goc mili mdi binh thuong, goéc 161 médt nhod hon binh
thudng, cac chi sé moi trén binh thuong, moéi dudi 1 sau.
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3.2. Panh gia hiu qua diéu tri sai khép cin loai II do luii xwong
ham dwéi bing khi cu Forsus

3.2.1. Thoi gian diéu tri trung binh: 28,68 + 4,07 thang.
3.2.2. Thoi gian lidp Forsus trung binh: 6,76 + 1,20 thang.

3.2.3. Ddnh gid sw khdc bi¢t truéc va sau diéu tri dwa trén phén
tich méu thach cao tinh theo chi s0 PAR

3.2.3.1. Su thay d6i chi s6 PAR trude va sau diéu tri

Bing 3.11: Sw thay déi chi sé6 PAR trudc va sau diéu tri

14

3.2.4.4. Changes in the vertical skeletal relationship

Table 3.17: Changes in the vertical skeletal relationship

Index P
T1 T2 T2T1 | ety
Anterior face
113,5£8,12(116,61+8,38| 2,66+1,98 |<0,001
height N-Me (mm) R ’ ’ ’ 9 ’
Posterior face
1+ 8,66 | 78,68 £ 8,37| 0,97+1,82 | 0,002
height S-Go (mm) 7.7 66178, 37| 0971, ’
Jarabak ratio S-Go: | ce 05 | 0,67+ 0,05 | -0.01% 0,02 | 0,044
N-Me
SN-GoGn (°) 28,47+ 491 29,76 £4,33| 1,29 +£1,43 |< 0,001
PP-MP () 2121£4,57|21,39+4,51| 0,18+ 1,18 | 0,343
GoMe-FH (%) 2297+ 4,35|22,79 +4,37 | -0,18 £ 1,80 | 0,532

) P
Bié Truée PT | Sau PT | Thay doi % cai
ién i -
(T1) (12) | (r2-T1) |(Wileoxon- i
test)
Khéip khénh ring
o 2,89+ 1,03 |0,74+0,50| -2,16£1,20 | <0,001 | 0,70+0,25
truoc trén
Khip khénh ring
. . 2,39+ 1,29 | 0,45+0,50| -1,95£1,29 | <0,001 | 0,78+0,30
trude dudi
Do cén phi 1,79+£2,02 | 0,32+0,70| -1,471,67 | <0,001 | 0,85+0,26
Do cén chia 17,21 £4,22|0,9542,22 | -16,26+3,92| <0,001 | 0,95+0,11
Duong gitra 1,68+ 2,00 | 0,84+1,65| -0,84+1,65 0,005 0,50+0,52
Khép cén sau phai| 2,37 +0,82 | 042+0,68| -1,95£0,70 | <0,001 |0,84+0,23
Khép cén sau trai | 2,47 £1,06 | 0,32£0,53| 2,16£1,15 | <0,001 | 0,87+0,22
Téng 30,82+5,46 | 4,03+3,01|-26,79+5,13| <0,001 | 0,87+0,09

Nhdn xét: Thay d6i nhiéu nhét 1a d cin chia, cai thién 95%, duong
gifta cai thién it nhat (50%). Chi s6 PAR giam trung binh 26,79 diém,
cai thién 87%, sy khac biét co ¥ nghia théng ké (p<0,05 véi kiém
dinh Wilcoxon-test).

Changes of the facial height and mandibular angle had statistically
significant meaning (p>0,05 with T-test).
3.2.4.5. Dentoalveolar changes

Table 3.18: Dentoalveolar changes

Index TI T2 TETL | g
UIL-SN (d0) | 109,24+ 5,30 | 104,16 = 6,34 -5,08+ 4,65 | <0,001
UL-PP (d9) |[119,03 +£2,74| 115,58 +5,68 | -3,45 £4,57 | <0,001
L1-MP (d9) | 94,71 £1,39 |100,71 + 1,47 6,00 + 2,00 | <0,001
Ul-L1 (d9) | 115,68 £8,81 124,87 +3,86| 9,18 £ 8,50 | <0,001
Ul- VP (mm) | 74,84 £6,11 | 70,87 6,62 |-3,97 +£2,15| <0,001
U6- VP (mm) | 42,50 £4,67 | 39,97 +4,82 |-2,53 + 1,54 | <0,001
L1- VP (mm) | 66,58 +5,61 | 69,05+5,52 | 2,47 +1,27 | <0,001
L6- VP (mm) | 40,08 +5,14 | 42,32 +£5,12 | 2,24+ 1,28 | <0,001
Ul- PP (mm) | 27,26 £3,20 | 28,79 +2,85 | 1,53 0,98 | <0,001
U6- PP (mm) | 20,24 +3,21 | 19,53 +3,11 |-0,71 £ 0,93 | <0,001
L1- MP (mm) | 38,11 +3,27 | 36,45+3,43 | -1,66+ 1,40 | <0,001
L6- MP (mm) | 27,92 + 3,53 | 29,37 £3,66 | 1,45+ 1,06 | <0,001

Dentoalveolar changes had statistically significant meaning

(p>0,05 with T-test).
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3.2.4.2. Changes in the size and position of the mandible

Table 3.15: Changes in the size and position of the mandible

Index T1 T2 T1-T2 P
SNB angle (°) 75,92 £2.42 | 77,38+2,40 | 1,46+1,26 |<0,001"
B-LFH to NLFH (mm) | -12,45+521 | -11,45+4,50 | 1,12+£1,04 | 0,189
Go-Pog (mm) 68,58 £5,33 | 70,41 +5,50 | 1,83 £1,63 | <0,001"
Co-Go (mm) 63,08+ 6,89 | 68,71 £4,60 | 5,63 +4,31 | <0,001"
Mandible length (mm) | 111,82 + 7,68 119,05 + 6,45| 7,24 + 4,68 | <0,001"
S-Ar-Go (°) 137,16 +7,96| 138,26 £9,39 | 1,11+ 5,40 | 0,215"

(*: T-test; **: Wilcoxon-test)

The mandible had a lot of changes. SNB angle had an increase
of 1,46°, the total mandible length had an increase of 7,24 mm.

3.2.4.3. Changes in the sagittal skeletal relationship

Table 3.16: Changes in the sagittal skeletal relationship

Index T1 T2 TI-T2 P
ANB angle () 6,18+ 1,49 | 3,96+ 1,63 |-2,22+1,18(<0,001"
N-A-Pog angle (") | 168,26+ 5,79 | 170,58+5,79 | 2,31 + 1,54 | <0,001"
N-Pog-FH () 85,55+2,92 | 86,95+2,80 | 1,39 1,91 | <0,001"
Wits (mm) 4,08+ 1,88 | 086+2,08 |-322+1,36|<0,001"
Beta () 2594328 | 2894211 | 3,01+1,22 | <0,001"
é:' IE)H o BYFH| go0.345 | 8.6543.06 | -12543.02 | 0.015°
g?gf;gcz (nllil“)gth 21,82+ 4,54 | 29,76 5,76 | -7,95 +4,93 | <0,001"

(*: T-test; **: Wilcoxon-test)

After treatment, ANB angle had a decrease of 2,22°, Wits
appraisal had a decrease of 3,22 mm, N-A-Pog angle increased which

reduced the skeletal discrepancy.
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3.2.3.2. Phan logi két qua diéu tri theo % thay doi chi s6 PAR

Ty 16 % 92.1

100 -

80 -

60 -

40 -

el ) _ . 7.9 . 0 '
Khép cin  Khépcin  Khép can
cai thién cai thién  khong cai

nhiéu vira thién

Biéu dé 3.8: Phan logi khdp cin sau DT theo % thay déi chi sé PAR

3.2.4. Danh gia sw khdc biét trwdc va sau diéu tri dua trén phin
tich phim so nghiéng

3.2.4.1.Thay déi vi tri va kich thuéc xwong ham trén:

Bing 3.14: Thay déi vi tri va kich thuwéc xwong ham trén

Chi s T1 T2 T2-T1 p
Goc SNA (do) 82,11 2,81 | 81,3442,76 | -0,76 £0,71 | 0,0611"
(ALFH) >(NLFH) (mm) | -2,55+3,77 | -2,8+2,64 20,25 |0,5042"
(ALPP)> (PtmLPP) 50,0402,79 | 49,9+2,69 -0,1 0,5911"
(mm)
Chidu dai XHT (mm) | 90,00 + 6,58 | 89,29 £6,52 | -0,71 £1,29 | 0,0672"

(*: T-test; **: Wilcoxon-test)

Nhdn xét: Cic thay d6i xwong ham trén sau diéu tri khong c6 ¥ nghia
thdng ké véi p>0,05 véi kiém dinh T-test.
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3.2.4.2. Thay déi vi tri va kich thude xwong ham didi
Bing 3.15: Thay déi vi tri va kich thwéc xwong ham duwdi

Chi sb T1 T2 T1-T2 p
Goc SNB (d0) 75,92 +2,42 | 77,38+ 2,40 | 1,46+1,26 |<0,001"
EEEHH(NLFH) 12454521 | 11455450 | 1,1241,04 | 0,189
Go-Pog (mm) 68,58 £5,33 | 70,41 £5,50 | 1,83 £1,63 |<0,001°"
Co-Go (mm) 63,08+ 6,89 | 68,71 +£4,60 | 5,63 +4,31 |<0,001™
Chiéu dai XHD (mm)| 111,82 +7,68| 119,05 + 6,45| 7,24 + 4,68 | <0,001"
S-Ar-Go (d0) 137,16 +7,96| 138,26 £9,39 | 1,11+5,40 | 0,215

(*: T-test; **: Wilcoxon-test)
Nhin xét: Cic chi s XHD thay d6i nhiéu sau diéu tri, chiéu dai
xuong ham dudi ting 7,24 mm, goc SNB ting 1,46 do.
3.2.4.3. Thay doi twong quan xwong ham theo chiéu truéc- sau
Bdng 3.16: Thay doi twong quan xwong ham chiéu truéc-sau

Chi s T1 T2 T1-T2 p

Goc ANB (d6) 6,18+ 1,49 | 3,96+ 1,63 [-2,22+1,18/<0,001"

Goc N-A-Pog (d9) | 168,26 +5,79 | 170,58 +5,79 | 2,31 + 1,54 | <0,001"

N-Pog-FH (d6) 85,55+2,92 | 86,95+2,80 | 1,39+1,91 | <0,001"

Chi s6 Wits (mm) | 4,08+1,88 | 0,86+2,08 |-3,22+1,36|<0,001""

Goc beta (d9) 25,9+3,28 28,9+2,11 | 3,01£1,22 | <0,001"

A1 1

(A7FH) > (BFH) 9,90+3,45 8,65+3,06 | -1,25+3,02 | 0,015

(mm)

Chénh léch XHT va "
21,82+ 4,54 | 29,76 +576 | -7,95+4,93 |<0,001

XHD (mm)

(*: T-test; **: Wilcoxon-test)

Nhdn xét: Sau diéu tri, goc ANB, chi s6 Wits giam c6 y nghia thong
ké (p<0,001 véi kiém dinh Wilcoxon-test), Goc N-A-Pog ting 2,31
d6, goc N-Pog-FH ting 1,39 d6 c¢6 y nghia thong ké (p<0,05 voi
kiém dinh T-test).

12

The PAR index had a mean decrease of 26,79 points with percent
PAR reduction was 87%. Overjet had the greatest change (95%).
3.2.3.2. Treatment outcomes classification according to % PAR reduction

Percent 92.1
100 -
80 1
60 -

407 7.9 0

20 4

0 ay P
Greatly Improved No different
improved

Chart 3.8: Treatment outcomes classification according to % PAR
reduction
92,1 % subjects achieved a great improvement

3.2.4. Evaluation of changes in Cephalometrics from pre-treatment
(T1) to post-treatment (T2)

3.2.4.1. Changes in the size and position of the maxilla

Table 3.14: Changes in the size and position of the maxilla

Index T1 T2 T2-T1 P
SNA angle () 82,11 +2,81 [81,34 +2,76 | -0,76 +0,71 | 0,0611"
ALFH to NLFH (mm) | 255:377 | 282264 | -025 |0,5042°
SLPP to Ptm--PP 50,042,79 | 49,94+2,69 01 |05911°
(mm)

Macxillary length (mm) | 90,00 + 6,58 | 89,29 +6,52 | -0,71 +1,29 | 0,0672*

(*: T-test; **: Wilcoxon-test)
Changes of maxilla had no statistically significant meaning (p>0,05
with T-test).




3.1.4.6. Measurements depicting soft tissue relations
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Table 3.8: Measurements depicting soft tissue relations

Index X SD Normal
N’-Pog’-FH (°) 135,05 5,00
N’-Sn-Pog’ () 158,05 6,50
Pog-Pog’(mm) 12,17 2,08
Nasolabial angle (°) 95,24 9,97 97,1+10,7
Mentallabial angle (°) 92,87 17,97
Ls- E line(mm) 1,55 2,35 242
Li- E line (mm) 2,35 1,60 1,4+1,9
Ls- S line (mm) 4,55 1,99 4,68+ 1,06
Li- S line (mm) 4,85 1,49 3,05+ 1,77

Nasolabial angle and soft tissue profile angle were smaller than normal.
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3.2.4.4. Thay déi twong quan xwong ham theo chiéu dimg:

Bing 3.17: Thay doi twong quan xwong ham theo chiéu dirng

Chi so

T1 T2 T2-T1 P
Chiéu cao mat 113,54 8,12 116,61+8,38| 2,66+1,98 |< 0,001
trudc N-Me (mm)
Chiéu cao matsau | o, o) ¢ 6178 68+ 8.37| 0974182 | 0,002
S-Go (mm)
Ty 1€ Jarabak S-

N + + - +
o Mo 0,68 0,05 | 0,67+0,05 | -0,01+0,02 | 0,044
SN-GoGn (d0) | 28,47= 4,91 [29,76 + 4,33 | 1,29 = 1,43 | < 0,001
PP-MP (d6) 2121£4,57(2139£451] 0,18+ 1,18 | 0343
GoMe-FH (d6) | 22,97+ 435 | 22,79 =4,37 |-0,18 £ 1,80| 0,532

3.2. Evaluation of treatment effectiveness in class I1
malocclusions due to rethognathic mandible by using Forsus
3.2.1. Mean duration of treatment: 28,68 + 4,07 months.

3.2.2. Mean duration of Forsus using: 6,76 = 1,20 months.

3.2.3. Evaluation of PAR score changes from pre-treatment (T1) to
post-treatment (T2)
3.2.3.1. PAR score changes from T1 to T2

Table 3.11: PAR score changes from T1 to T2

Mean | Mean PAR P
Mean . % PAR
PAR components PAR at T1 PAR at | change (T2- | (Wilcox reduction
T2 T1) on-test)
Upper anterior 2,89+ 1,03 | 0,74+0,50 | -2,16+1,20 | <0,001 | 0,70+0,25
segments
Lower anterior 2,39+ 1,29 | 0,45+0,50 | -1,95+1,29 | <0,001 | 0,78+0,30
segments
Overbite 1,79+£2,02 [ 0.32+0,70 | -1.47+1,67 | <0,001 | 0,85+0,26
Overjet 1721£422]0,9542,22 | -16,26+3,92 | <0,001 | 0,95+0,11
Centre line 1,68+2,00 | 0,84+1,65 | -0,84+1,65 | 0,005 | 0,50+0,52
Right b‘}ccal 2,37+0,82 | 0,42+0,68 | -1,95+0,70 | <0,001 | 0,84+0,23
occlusion
Left buccal =15 47, 1 06| 0,3240,53 | -2,16£1,15 | <0,001 | 087022
occlusion
Total 30,82+5,46 | 4,03+3,01 | -26,79+5,13 | <0,001 | 0,87+0,09

Nhdn xét: Chiéu cao mit trudc, goc ham dudi SN-GoGn thay doi sau
diéu trj c6 y nghia thong ké (p<0,05 v6i kiém dinh T-test).
3.2.4.5. Thay doi twong quan rang-xwong 6 rang:

Bdng 3.18: Thay doi twong quan rang-xuwong é rang

Chi s T1 T2 T2-T1 p
UI-SN (d6) | 109,24+ 5,30 [ 104,16 £ 6,34 | -5,08+ 4,65 | <0,001
UI-PP (d6) [119,03 £2,74| 115,58 +5,68 | -3,45 4,57 | <0,001
LI-MP (d6) | 94,71 £1,39 100,71 + 1,47 6,00 + 2,00 | <0,001
Ul-L1 (d9) |115,68+8,81 124,87 +3,86] 9,18 +8,50 | <0,001
Ul- VP (mm) | 74,84 £6,11 | 70,87 6,62 |-3,97 2,15 | <0,001
U6- VP (mm) | 42,50 £4,67 | 39,97 4,82 |-2,53 = 1,54 | <0,001
LI- VP (mm) | 66,58 5,61 | 69,05+5,52 | 2,47 +1,27 | <0,001
L6- VP (mm) | 40,08 £5,14 | 42,32+ 5,12 | 2,24+ 1,28 | <0,001
Ul- PP (mm) | 27,26 +3,20 | 28,79 2,85 | 1,53 +0,98 | <0,001
U6- PP (mm) | 20,24 £3,21 | 19,53 3,11 |-0,71£0,93 | <0,001
L1- MP (mm) | 38,11 £3,27 | 36,45+ 3,43 | -1,66+ 1,40 | <0,001
L6- MP (mm) | 27,92 +3,53 | 29,37 3,66 | 1,45+ 1,06 | <0,001

Nhén xét: Cac chi sb vé ring-xuwong 6 rang thay doi rat 16n sau diéu
tri déu c6 y nghia thong ké véi kiém dinh T-test.

3.2.4.6. Thay déi twrong quan mé mém
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Bing 3.19: Thay déi twong quan mé mém

Chi s6 T1 T2 T2-T1 P
N’-Pog’-FH (d0)  [135,05+5,00| 136+530 | 1,92+2:43 | <0,001"
N’-Sn-Pog’ (d9) 158,05£6,50 | 159,97+ 6,65 | 1,9242,10 | <0.001°
Pog-Pog’(mm) 12,17+2,08 | 15,68+21,64 | 3,51421,44 | 0,342
Goc mili moi (d0) | 95,24+9,97 | 102,16£7,82 | 6,92+5,98 | <0,001"
Goc méi dudi-cam (d9) | 92,87+17,97 | 101,51£13,51 | 14,64+12,07| <0,001"
Ls- Duong E (mm) 1554235 | 0,54+1,85 | -1,01£1,23 | <0,001"
Li-Dudng E (mm) 235£1,60 | 295143 | 0,50£1,32 |<0,001"
Ls- Duong S (mm) | 4,55£1,99 | 2,54+2,01 | -2,01£1,86 | <0,001*"
Li- DPuong S (mm) | 4,85+£1,49 | 5.65£1,75 | 0,80+1,45 | <0,001*"

(*: T-test; **: Wilcoxon-test)

Nhdn xét: Goc 161 mat mdé meém, goc moi dudi-cam tang co6 y nghia

thong ké (p <0,05 v6i kiém dinh T-test), goc miii moi ting, méi trén lui

sau, moi dudi ra trudc.

3.3. Két qua diéu tri chung

Bing 3.21: Két qud diéu tri chung

Két qua diéu tri S6 lwong (n) Ty 18 %
Tét 33 86,8
Trung binh 5 13,2
Kém 0 0
Tong 38 100

Nhin xét: Két qua tt: 86,8%, khong c6 két qua kém

10

ANB angle (6,18” and Wits aprraisal (4,08mm) greater than
usual, these caused the anteroposterior discrepancy.

3.1.4.4. Measurement indicating vertical skeletal relations

Table 3.6: Evaluation of vertical skeletal relations

Index X SD | Normal
Anterior face height N-Me (mm) 113,95 8,12
Posterior face height S-Go (mm) 77,71 8,66
Jarabak ratio S-Go: N-Me 0,68 0,05
SN-GoGn () 28,47 491 27,91
PP-MP () 21,21 4,57 | 27,6+4,6
GoMe-FH (%) 22,97 4,35 26+4

Vertical relationship between maxilla and mandible was normal.

3.1.4.5. Measurements indicative of dentoalveolar changes

Table 3.7: Measurements indicative of dentoalveolar changes

Index X SD Normal
UI-SN (%) 109,24 + 5,30 5,30 105,7+6,3
U1-PP (%) 119,03 £2,74 2,74 1105
L1-MP () 94,71 + 1,39 1,39 95
U1-L1 (%) 115,68 + 8,81 8,81 1242 +8,2
Ul- VP (mm) 74,84 £ 6,11 6,11
U6- VP (mm) 42,50+ 4,67 4,67
L1- VP (mm) 66,58 = 5,61 5,61
L6- VP (mm) 40,08 5,14 5,14
Ul- PP (mm) 27,26 + 3,20 3,20
U6- PP (mm) 20,24 + 3,21 3,21
L1- MP (mm) 38,11 +3,27 3,27
L6- MP (mm) 27,92 + 3,53 3,53

Upper insicor axe angle, lower incisor axe angle were normal,

interincisors angle was smaller than normal.




Classification of malocclusions according to the pre-treatment PAR
Degree of malocclusion Severe Medium Light
Rate (%) 57,89 36,84 5,26
Most of subjects had severe malocclusion.
3.1.4. Cephalometric caracteristics of patients before treatment
3.1.4.1. Maxillary size and placement

Table 3.3: Maxillary size and placement
Index X SD Normal
SNA angle () 82,11 2,81 82,8+4.0
A-LFH to NLFH (mm) 2,55 3,77
SLPP to Ptm-L-PP (mm) 50,0 2,79
Maxillary length (mm) 90,00 6,58 80-105

Maxillary size and placement was normal.
3.1.4.2. Mandibular size and placement
Table 3.4: Mandibular size and placement

Index X SD Normal
SNB angle(”) 75,92 2,42 80,1+3,9
B-LFH to NLFH (mm) -12,45 521
Go-Pog (mm) 68,58 5,33
Co-Go (mm) 63,08 6,89
Mandibular length (mm) 111,82 7,68 110-140
S-Ar-Go () 137,16 7,96

SNB angle and mandibular length were smaller than normal.
3.1.4.3. Measurement indicating skeletal anteroposterior relationship
Table 3.5: Evaluation of skeletal anteroposterior relationship

Index X SD Normal
ANB angle (°) 6,18 1,49 |2,742,0
N-A-Pog angle (*) 168,26 5,79
N-Pog-FH angle (°) 85,55 2,92 87+3
Wits (mm) 4,08 1,88 1,1+£2,9
Beta angle (°) 25,9 3,28
A-LFH to BLFH (mm) 9,90 3,45
Harvold’s length difference (mm) 21,82 4,54 20-35
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Chuong 4
BAN LUAN

4.1. Pic diém 1am sang, Xquang cac bénh nhan sai khép cin loai
II Iui xwong ham dwéi
4.1.1. Ty Ié gigi: Ty 18 nir va nam lan luot 1a 52% va 48%, su khac
biét nay khong c6 y nghia thong ké. (p<0,05 véi kiém dinh T-test).
Diéu nay chimg to ty 1¢ sai khép can loai II & nam va nit tuong
duong nhau & nhom ddi tuong tham gia nghién ctru.
4.1.2. Tuéi ciia nhém bénh nhén diéu tri: Trung binh 1a 13,13 tudi,
trong d6 nam gidi 1a 13,5 va nir gioi 1a 12,8 tudi. Tudi nghién ciru
cua chung tdi tuong tu tac gia Franchi, Baccetti, va McNamara (13,4
tudi), hay cua Giorgio, Lisa (12,5 tudi).
4.1.3. Pdc diém khép cin trude diéu tri theo chi s6 PAR

Nhom d6i twong nghién ciru ciia ching t6i ¢ diém PAR trudc
didu tri trung binh 30,82 diém va phan loai mirc d6 kho cua diéu tri
thi c6 t6i 57,89 % 1éch lac khép cén nang, trong d6 do can chia c6
diém s6 16n nhat (17,21 diém). Chiing toi danh gia va thay ring, c6
su trong quan tuyén tinh gitta d cén chia véi diém PAR trudc diéu
tri (hé sé twong quan 0,895). Theo Hoi dong chinh nha Anh, diéu
chinh cén chia 1 khé khin nhét trong didu tri nan chinh ring. Nhu
vay, nhom dbi tuong nghién curu cua chung t6i co6 mirc do 1éch lac rat
16m, khé diéu tri.
4.1.4. Pic diém X quang
4.1.4.1. Cdc ddc diém vé xuwong

Nhom dbi twong nghién ciru cia ching t6i ¢6 cac chi sb XHT
binh thudng, nhung XHD kém phét trién thé hién ¢ goc SNB va
chidu dai XHD déu nh6 hon binh thuong. Diéu nay tao nén sy bét
can xtng xuong ham chiéu trude sau 16n, thé hién qua goc ANB
(6,18%) va chi s6 Wits (4,08mm) 16n hon gia tri binh thuong rat
nhiéu. Chinh su bét can xtmg nay dan dén dac diém 1a do cén chia
16n & ving ring trude va twong quan khép cin loai IT ving ring ham.
Theo chiéu dung, cac chi sé twong quan xwong ham déu & giéi han
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binh thuong. Cac dic diém nay ciia ching t6i twong ty nhu nghién
ctru cuia Toshar, Franchi hay cua Veronica.
4.1.4.2. Bdc diém vé rang-xwong 6 rang:

Nhom ddi twong nghién ciru ciia chung t6i co goc ring cira trén
hoi 16n hon so voi binh thuong nhung goéc rang ctra ham dudi binh
thuong, goc gilia truc rang cira trén va truc rang ctra dudi co gia tri
nhé hon binh thuong. Pic diém nay cta chung t6i ciing twong tu nhu
cac nghién cttu cia Toshar, Veronica, Giorgio.
4.1.4.3. Bdc diém vé mé mém

Do céc rang ctra ham trén nga trude nhung chi & mirc d9 it nén xét
vé tuong quan mé mém, géc mili mdi van & gidi han binh thuong.
Tuy nhién, do xwong ham dudi 1ui sau nén cac bénh nhan trude diéu
trj déu c6 goc mdi dudi-cim nho hon binh thuong, méi dudi lui sau.
Goc 16i mit mé mém nho hon binh thuong tao nén vé mat 16i coa
bénh nhan khi nhin nghiéng.

4.2. Hi¢u qué diéu tri bénh nhan sai khép cin loai II lii xwong
ham dwdi c6 sit dung khi cu Forsus
4.2.1. Thoi gian diéu tri

Thoi gian diéu tri trung binh 28,7 thang, twong duong v6i nghién
ctru cua Franchi, Lisa (28,8 thang), nghién ctru cua Giorgio, Alvetro,
(27,6 thang). Chung t6i di danh gia va thiy ring khong c6 mbi twong
quan gitta thoi gian didu tri voi diém PAR trude diéu tri, hay noi
khac di, thoi gian diéu tri khong phu thudc vao mirc do 1€ch lac khop
cén ban dau. Vi trén thuc té, nd phu thudc vao nhiéu yéu td nhu tudi
ctia bénh nhén khi bit dau diéu tri, sy hop tac cta bénh nhan, cac yéu
t6 ca thé ma cy thé 1a chiéu dai chan ring va chiéu cao xuong 6 ring,
dap ung sinh hoc cua ca thé...Do vay, khong thé dua vao muac do
léch lac khép cén ban dau dé du doan chinh xac duoc thoi gian diéu
tri cho bénh nhan.

4.2.2. Thoi gian lip khi cu Forsus

Thoi gian mang khi cu Forsus trung binh la 6,8+1,2 thang, dai
hon thoi gian theo nghién ctru ctia Franchi, cia Isil, Aylin, nhung lai
ngén hon theo nghién ciru cia Aras. Chung t6i da dénh gia sy twong

Chapter 3
RESULTS

3.1. Clinical and Cephalometric characteristics in mandibular
retrognathic class II malocclusion patients
3.1.1. Gender ratio

m Male
H Female

Female and male ratio was 52% and 48% respectively, the
difference was not statistically significant (p<0,05 with T-test).
3.1.2. Age of subjects: The mean age of the male was 13,5 years,
higher than female’s mean age (12,8 years), this difference was
statistically significant (p<0,05 with T-test).

3.1.3. Pretreatment occlusion caracteristics according to PAR
Table 3.1: Pretreatment occlusion caracteristics according to PAR

PAR components X+SD Mean 11\\/[42;
Upper anterior segments 2,89+ 1,03 3 1-5
Lower anterior segments 2,39 +£1,29 2 1-5
Overbite 1,79 £2,02 2 0-6
Overjet 17,21 £4,22 18 12-24
Centre line 1,68 £2.00 0 0-4
Right buccal occlusion 2,37+0,82 2 2-5
Left buccal occlusion 2,47 £ 1,06 2 1-6
Initial PAR 30,82 +5,46 31 19-42

Overjet had the highest PAR score, mean pretreatment PAR 30,82
+5,46 points.



Table 2.10: Occlusion classification according to percent PAR reduction

. Greatly Worse or no
Occlusion . Improved .
luati improved (Medium) different
evaluation edium
v (Good) (Bad)
% PAR giam >70% 30% < % PAR giam<70% <30%

2.3.3.2. Evaluation of index changes in Cephalometrics
Table 2.11: Classification of treatment result according to
Cephalometric changes

Evaluation Good | Medium | Bad
Sagittal skeletal ANB angle > 10 0,5-1° <0,5°
relationship reduction
improvement Witsreduction | >2mm | 1-22mm |[<1mm

Soft tissue improvement
iSsue improv >10 | 05-1° | <05

(N’-Sn-Pog’ angle increase)

Table 2.12: Evaluation of treatment outcome

Good Medium Bad
%PAR reduction >|30% < % PAR reduction
- - % PAR reduction < 30%
70% <70%
- Good inter- . .
. -Inter-maxillary -Inter-maxillary
maxillary . . . .
. . relationship or  soft|relationship or soft
relationship and| . . . . . .
. tissue improvement 1s at|tissue improvement 1s at
soft tissue .
. good level or both are at|medium level or both
improvement .
medium levels. are at bad levels.
- Patient s o . S .
. - Patient is satisfied - Patient is not satisfied
satisfied

2.4. Statistical analyses: Data analyses were performed using SPSS
22.0, T-test and Wilcoxon test are used to verify the difference between
pre and posttreatment parameters. A p-value of < 0.05 was considered
statistically significant. The correlation between variables was
represented by Spearman correlation co-efficient.
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quan va thay rang, c6 mdi twong quan giita thoi gian 1ap Forsus véi
diém PAR trudc diéu tri, do cén chia, tong thoi gian diéu tri. Muc
dich cua Forsus 1 diéu chinh khop cin theo chiéu trudce sau nén néu
d6 cin chia cang 16n thi thoi gian ldp Forsus dé dat dwoc can chia
binh thuong cang kéo dai va ngugc lai. Ngoai ra, nhu da phan tich ¢
trén, diém PAR trudc diéu tri co trong quan mat thiét dén do cén
chia trong cac truong hop sai khép cén loai II va thoi gian lap khi cu
Forsus cang dai thi tong thoi gian didu tri s& cang 16n. Do vay, thoi
gian 1ap khi cu Forsus tuong quan tuyén tinh véi d6 cén chia, tong
diém PAR trudc diéu tri va tong thoi gian diéu tri.
4.2.4. Danh gia sw khac biét truéc va sau diéu tri dua trén phéin
tich mdu thach cao tinh theo chi sé6 PAR

Khép can sau diéu tri co sy thay doi rt 1on tir 30,82+5,46 diém
truge diéu tri xudéng con 4,03+3,01 diém. Nhu vay chi sé PAR giam
trung binh 26,79 diém trong d6 mirc do rét cai thién dat 92,1%. Nhu
vay, khdp cin dat dugc két qua rat t6t sau diéu tri vi theo Richmond,
chi s6 PAR <5 diém duoc coi la khop cén 1y tuong. Két qua cua
chung t6i twong tw nhu nghién ctru cua Birkeland, Furevic, Boe. Néu
xét theo phan trim PAR thay ddi sau diéu tri thi két qua chung toi dat
dugc 87%, twong ty nhu nghién cru cua Dyken, Sadowsky, Hurst.
Céc thanh phan khop cin déu thay dbi rat 16n sau diéu tri, trong do
d6 cin chia c6 phan trim cai thién sau diéu tri 16n nhat (95%), rdi
dén do cin phii (85%), khdp can phia sau va d khap khénh rang cira
(>80%). Nhur véy, khi diéu tri khi cu gin chat phdi hop voi Forsus thi
su thay d6i 16n nhét sau diéu tri 1a sy thay ddi theo chiéu trude sau. O
viing rang cira s& 1a giam do cdn chia, & ving ring sau la sy thay ddi
twong quan ring ham tir twong quan khop can theo Angle loai II
thanh loai I. Pay ciing 1a muc tiéu chinh trong diéu tri sai khép cén
loai II 1 cai thién twong quan xwong ham va ring theo chiéu trudc
sau, 1am mit bénh nhéan b6t 16i hon, dep hon sau diéu tri.
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4.2.5. Sw khdc bigt trwdc va sau diéu tri dwa trén phan tich phim so
nghiéng
4.2.5.1. Thay doi vi tri va kich thitéc xwong ham

Theo két qua nghién ctru ciia chung t6i, voi XHT, céc chi sb thay
doi khong c6 y nghia théng ké&. Nhung véi XHD, cac chi sd thay dbi
nhiéu. Goéc SNB ting 1,46°, than xuong dai thém 1,83mm, canh Ién
dai thém 5,63 mm, chiéu dai hiéu qua xwong ham dudi ting 7,24
mm. Két qua cua chiing t6i twong tw nhu két qua theo nghién ctru ctia
Franchi, Veronica, Giorgio, nhung lai cao hon két qua nghién clru
ctia Aras va Emel. C6 sy khac biét nay 1a do nghién ctu cua ching
t6i hay cua cac tac gia Giorgio, Franchi déu dwoc tién hanh trong giai
doan dinh ting truong (CS3-CS4 theo phan loai su truong thanh dot
song cb). O giai doan nay, xuwong ham dué6i duoc danh gia 1a ting
truong manh nhat, va néu diéu tri khi cu chirc ning giai doan nay s&
dat hidu qua cao nhét. Nghién ciru cia Aras va Emel tién hanh ¢ giai
doan sém hon, tirc 1a giai doan trudc dinh tang trudng (giai doan
CS2) do vay hiéu qua kém hon.

Sau diéu tri, goc ANB giam 2,22°, chi s Wits giam 3,22 mm, goc
N-A-Pog ting 1am giam sy bat can xtng giita hai xwong ham, giam
d6 16i do d6 cai thién tham mi khudn mit. Day 1a két qua cha yéu cta
su thay d6i vi tri ra truéc va ting kich thudc cia xuong ham dudi
nhu da phan tich ¢ trén. Két qua ciia chiing t6i twrong tu nhu két qua
nghién ciru ciia Veronica, Franchi, Giorgio. Theo chidu dung, chiéu
cao mit trudc ting 2,66mm, goc ham dudi ting 1,29°, do d6 1am cho
mit dai hon va mé khop can. Diéu nay rat co loi cho viée diéu tri
nhitng truong hop bénh nhan c¢6 khuén mat ngén nhung lai bét loi
cho bénh nhan c6 kiéu mat dai. Két qua nay cua chung toi twong tu
nhu nghién ctu cua Toshar, Veronica.
4.2.5.2. Thay déi vé rang-xwong 6 rang

Sau diéu tri, cac chi s vé rang-xuong 6 rang thay doi rat 16n. Goc
truc ring ctra trén giam 5,08, géc truc ring cira dudi ting 6°, goc lién

n: Population size

Z1.o» - Confidence interval (for a confidence level of 95%).

d: Absolute precision (require d = 10%).

p: The proportion of successful orthodontic treatment is 87,5%
(Franchi, 2011)

The sample size which was calculated is 35. We selected 38
patients participating in this research.

2.3. Study procedure
2.3.1. Collecting of data’s patients before treatment

- Extra-oral and intra-oral examination.

- Study cast analysis according to PAR index.

- Cephalometric analysis.

2.3.2. Treatment progress

- Leveling and aligment: MBT 0.022x0.028 inch pre-adjusted
edgewise were bonded in upper and lower archs. Treatment was in
succession until SS 0.019x0.025 inch were inseted passively.

- Treatment stage with Forsus: Forsus appliance was placed to
correct of overjet until egde-to-egde position of incisors, removing of
Forsus after 3-6 months of fixation.

- Occlusion finishing: Continuation of fixed appliance till
occlusion is good, removing of fixed appliance and retainer
appliances at next stage.

2.3.3. Evaluation of treatment outcome
2.3.3.1. Evaluation of PAR changes before and after treatment
- PAR changes= Initial PAR — Final PAR

- Percent PAR reduction:
% PAR Initial PAR - Final PAR
. — x 100%
reduction = Initial PAR



Giorgio, Luis, Lisa (2014), Doa, Maria (2015) conclused that
Forsus can correct overbite, overjet, inter-maxillary relationship
effectually in growing patients by acting mainly on dentoalveolar.

In 2011, Franchi reported that the successful rate of Forsus
combined with fixed appliance treatment 87,5%. In 2017, Isil and
Aylin informed that this method is effective measure to reduce inter
maxillary relationship in class II malocclusion due to retrognathic
mandible.

In Vietnam, no previous study assessed the treatment effects of
Forsus appliance.

Chapter 2
STUDY SUBJECTS AND METHOD

2.1. Study subjects

The patients who were selected from National Hospital of
Odonto-stomatology from September 2013 to December 2017 have
the criteria listed below:

- Vietnamese people, age 10-15, CS3- CS4 growth period.

- Class II malocclusion with overjet > 6mm, minimum crowding
(discrepancy < 4mm); FTO (Functional treatment objective) (+).

- Cephalometrics: SNA angle in normal, ANB angle >3,6°, Wits >
2,lmm, SNB angle < 78°, normal or low-angle growth pattern
(GoGn- SN angle < 37°).

2.2. Study method
2.2.1. Study design

The present study was a prospective clinical study.

2.2.2. Sample size

a7 PA-Dp)

l1-a/2 d2
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ring ctra ting 9,18°. Nhu vay sau diéu tri, ring cira trén nga sau, ring
ctra dudi nga trude diéu chinh do cin chia vén rit 16n trong céc
truong hop sai khép cén loai IT tiéu loai 1. Goc lién ring ctra ting 1én
sau diéu tri lam cho mt b6t 16i hon, cai thién tham mi khuén mat.
Céc két qua cia chung toi ciing twong ddng vai két qua nghién ciru
cua Isil, Weiland, Aras. Nhu vay, trén 1am sang dbi voi cac truong
hop ring cira dudi nga trude nhiéu, phai dyng thing truc cta ching
vé binh thuong trude khi sir dung khi cu Forsus bang cach nhd bot
rang, ding ky thuat bé day hay gan day xu huéng nghién ciru trén thé
gi6i 1a diéu tri két hop vdi neo chan trén xwong nhu miniscrew hay
miniplate ving mém cam.

Theo chiéu trude sau chung t6i nhan thiy, so v6i mat phing ding
doc (VP), ring ctra ham trén va rang ham ham trén déu dich chuyén
ra sau (3,97 va 2,53 mm), trong khi ring cira ham dudi va rang ham
ham dudi lai dich chuyén ra trudc (2,47 va 2,24 mm). Chinh sy dich
chuyén nay di gop phan lam giam cén chia ving ring ctra va cai
thién trong quan khép cén ving ring ham. Theo chiéu ding, khi cu
lam lan ring ham ham trén (0,71mm) va lam trdi ring cia trén
(1,53mm), dong thoi, voi ham dudi, khi cu 1am trdi ring ham ham
dudi (1,45mm) va lam lan ring ctra ham dudi (1,66mm). Két qua
nghién ctru cua ching t6i 14 twong duong véi két qua nghién ctru ciia
Franchi va Lisa, hay nghién ctru ciia Aras va Emel.
4.2.5.3. Thay d6i vé mé mém

Goc nhin nghiéng mé mém toan phan va goc nghiéng mdé mém
tang nhidu chung té sau diéu tri, khuoén mat bot 16i hon, ddy ciing 1a
két qua cua viée dich chuyén diém Pogonion ra truéc do xwong ham
dudi phat trién ra truée. Ngoai ra, goc miii moi, goc mdi dudi cim
tang giup cho viéc cai thién twong quan giita cac yéu td mai trén, moi
dudi, miii va cam. So v&i ca hai dudong tham chiéu 1a duong E va
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duong S, moi trén lui sau, moéi dudi nho ra trude sau diéu tri 1am cai
thién tuong quan gitra moi trén va moi dudi, cai thién thim mi khuon
mit. Két qua nay ciia chung t6i twong tu nhu két qua nghién ciru cua
Toshar, Veronica.

Panh gi tuong quan giita sy thay dbi chi sé goc 16i mat va goc mit
toan phan trén mo cimg va mé mém chung t6i thiy c6 sy twong quan
nhung & mirc d6 thap (hé sb twong quan 1a 0,554 va 0,489). Diéu d6
thé hién su thay ddi vé xuwong di tao diéu kién thuan loi cho sy thay déi
vé md mém, tuy nhién khong thé dy doan dugc nhimg bién d6i mé mém
theo nhimg bién dbi xuong do hé sb twong quan chi & mic do trung
binh. Hon nita, sy thay d6i mé mém con phy thudc vao cdu tric giai
phau khac nhau cua timg ca thé nhu do day ciia m6 wving cdm, do nho
chia xuong O ring.

Két qua diéu tri chung

Téng hop cac yéu td vé khop can, sy cai thién twong quan xwong
ham, md mém va su hai long cua bénh nhan chung t6i phan loai két
qua diéu tri thu dugc nhu sau: Két qua tét dat 86,8%, két qua trung
binh dat 13,2%, khong c6 truong hop nao co két qua kém. Két qua nay
1a khé cao trong diéu tri nén chinh rang vi diéu tri cac truong hop bat
can xing xuong ham thuong phic tap hon cac truong hop 1éch lac
rang don thudn, dic biét trong diu trj cac trudng hop sai khép can loai
I c6 do can chia 16n. Két qua nay twong ty nhu nghién ctru cua
Franchi (két qua t6t chiém 87,5%). Nhu vay, khi diéu trj khi cu Forsus
két hop vai khi cu gén chit trén nhitng bénh nhan dang ting trudng, sy
thay d6i manh mé dién ra & ca xwong ham va ring-xwong 6 ring, két
qua 1a 1am giam sy bat c4n xtng gitra hai ham, cai thién tvong quan
ring ving ring trudc va rang sau, dem lai thim mi va chirc ning cho
bénh nhan. Day dugc coi 1a phuong phap diéu tri don gian, hiéu qua,
giam thiéu sy hop tac ciia bénh nhan trong diéu tri cic truong hop sai
khép can loai IT lui xwong ham dudi.

1.3. Functional appliance in class II malocclusion treatment
1.3.1. Concept of functional appliances

Creating of favourable growth changes to stimulate and increase
mandibular growth in growing patients.
1.3.2. Classification of functional appliance

- Removable functional appliances.

- Fixed functional appliances.

1.3.3. Effectiveness of functional appliances

- Skeletal changing: Inhibition of maxilla’s growth, stimulating
mandilbe’s growth, decrease the inter-maxillary discrepancy.

- Dentoalveolar changing: Distalizing of upper teeth, mesializing
lower teeth, descrease overjet and overbite and correcting of class 11
relationship at molar site.

1.3.4. Forsus appliance

1.3.4.1. Construction of Forsus

3 components: Telescoping springs, Push rod, engagement clip.
1.3.4.2. Advantages and disadvantages of Forsus

- Advantages: Easy using and tooth cleaning, freedom of jaw
opening. In addition, it enables the orthodontist to intergrate the fixed
and functional phases of treatment into a single-phage treatment, so it
reduces treatment duration.

- Disadvantages: sensitivity, soreness of the lip and cheek
irritation (rare), push rod slip when extralarge jaw opening.
1.3.4.3. Studies on Forsus’s effectiveness

Studies of Dean (2010), Giorgio, Lisa, Efisio (2014), Amit, Jobin
(2017) on growing patients: Forsus act on both teeth and jaws, length
of mandible increase 2,72-7,4mm, upper teeth distalize 1,9-3,8mm,
lower teeth mesialize 1,5-3,Imm, overbite and overjet decrease.
Furthermore, the decrease of ANB angle and Wits appraisal
improved inter-maxillary relationship.



Chapter 1
REVIEW OF LITERATURE

1.1. The growth of Jaws
1.1.1. Maxilla
The maxilla develops entirely by intramembranous ossification.
Growth occurs in two ways: by apposition of bone at the sutures and
by surface remodeling.
1.1.2. Mandible
In contrast to the maxilla, both endochondral and periosteal
activity are important in growth of the mandible.
1.2. Class II malocclusion and treatment methods:
1.2.1. Classification of class Il malocclusions
1.2.1.1. Classification according to morphology
4 types: due to teeth, maxilla, mandible and combination.
1.2.1.2. Classification according to cephalometric radiology
According to ANB angle and Wits appraisal, skeletal class II
malocclusion: ANB angle > 3,6° and Wits appraisal Wits >2,1 mm.
1.2.2. Treatment methods in class Il malocclusions
1.2.5.1. Class Il malocclusions due to teeth
Elimination of bad habits, extraction treatment or distalizing upper
molars...
1.2.5.2. Class Il malocclusions due to the jaws
* With non-growing patients: extraction treatment, distalizing upper
molars, surgery.
* With non-growing patients: correct skeletal development:
+ Malocclusions due to maxilla: Headgear appliance.
+ Malocclusions due to retrognathic mandible: Inter-elastics,
functional appliances.
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KET LUAN

1. Pac ,diém lam sang va Xquang cac trweong hop bénh nhan sai
khép can loai II do Iui xwong ham duéi

- Tuﬂ(;)i trung binh nir gidi trong nhom bénh nhén nghién ctru 1a
12,8 tuoi, nam gidi 1a 13,5 tuoi, chung c? 2 gioi 1a 13,13 tudi, trong
d6 nir gidi chiém ty 1¢ 52%, nam gidi chiém ty 1€ 48%.

- Khép cin c6 murc do 1éch lac rat 16n v6i PAR trung binh 30,82
diém, trong d6 léch lac khop can nang chiém ty 1€ 57,89%, lf::ch lac
khop can trung binh chiém ty 1€ 36,84%, 1éch lac khdp can nhe
chiém 5,26%.

- Trong céc yéu to thanh phﬁn, khop cin, do céq chia c6 chi §6
PAR 16n nhat (17,21 diém), roi (jén léch I’ac khop can phia sau, can
phu va 1éch duong gitra c6 chi s6 PAR thap nhét. Chi s6 PAR trude
diéu tri c6 twong quan tuyén tinh vdi do can chia (hé s6 tuong quan r
= 0,895). Do vy, dac trung cua sai khop can loai II 1ui xwong ham
dudi 1a can chia 16n va 1éch lac khép can phia sau.

- Goc SNA binh thuong, goc SNB nho (75,92°), giam chiéu dai
xuong ham dudi.

- Goc ANB 6,18°, ’chi s6 Wits 4,08 mm 16n hon gia tri bil:lh
thuong chimg t6 sw bat can ximg gita hai xwong ham theo chicu
trude sau 1a rat 1on. Cac chi s6 danh gia twong quan hai ham theo
chiéu ding doc ¢ gidi han binh thuong, goc lién rang cua nhd hon
gia tri binh thuong.

- G6c 16i mat nho hon binh thuong, méi dudi lii sau.

2. Hiéu qua diu tri sai khép ciin loai II do lii xwong ham duéi
bang khi cu Forsus
< Thay d6i vé khép cin
- Chi s6 PAR giam tir 30,82 diém xudng 4,03 diém sau diéu tri,
muc do cai thién dat 87%. Mirc d¢ khdp can cai thién nhi€u chiém
92,1% cac truong hop.

- Cac tl}émh ph?m chi s6 PAR déu thay ddi mqnh sau diéu tri,
nhﬁt la do can chia, mirc dd cai thién 95%, cac chi so khac cua khép
céq cai thién it hon tir 70-84%, 1éch duong gitra mirc d6 cai thién it
nhat (50%).
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% Thay dbi trén phim s¢ nghiéng

- Xwong ham: Thay d6i cha yéu dién ra & xwong ham dudi nhu
goc SNB ting 1,46°, chiéu dai xwong ham dudi ting 7,24 mm, canh
[én tang 5,63mm, than xuong tang 1,83 mm. Ngoai ra c6 sy giam bat
can xtng hai ham thé hién qua cic chi s6 goc ANB giam 2,22°, Wits
giam 3,22mm. Theo chiéu ding, chiéu cao mat trudc tang 2,66 mm,
goc ham duéi ting 1,29°.

- Cdc chi s6 vé rang-xwong 6 rang: Goc truc ring cira trén giam
5,08°, goc truc ring cira dudi ting 6°, goc lién ring cira ting 9,18°.
Cac rang cua ham trén di sau 3,97mm, rang ham ham trén di sau
2,53mm, cac rang cua ham dudi di trudc 2,47mm, raing ham ham
dudi di truede 2,24mm.

- Thay d6i vé mé mém: Goc 161 mit tang 1,92°, goc miii méi ting
6,92°, goc mdi dudi-cim ting 14,64°. Mbi trén Iui sau 1,01mm, moi
dudi ra trude 0,5mm so voi dudng tham mi E.

Phén loai két qua diéu tri chung: Két qua tét dat 86,8%,
trung binh 13,2%, khong c6 truong hop nao ket qua kém.

KIEN NGHI

Cin ctr vao két qua nghién ctru ctia luan an, ching t6i c6 nhiing dé
xuat nhu sau:

- Co thé ap dung rong rai diéu tri khi cu Forsus két hop véi khi cu
gan chit cho cac bénh nhan Viét Nam duoc chan doan sai khéop cén
loai II lui xwong ham dudi. Tuy nhién, do két qua diéu tri tot nhit &
giai doan tré dang ting truong manh (giai doan CS3-CS4) nén phu
huynh cén dua tré di kham riang dinh ki dé can thiép dung thoi diém.
Nho d6 viée diéu tri c6 thé tan dung tdi da su tang truong xuwong ham
va rang, dat dugc két qua t6t nhét vé thAm mi va chuc nang.

- Qua trinh nén chinh rang két hop khi cu Forsus vai khi cu gin
chat thuong dugc tién hanh trong thoi gian rat dai (2-3 nam), bénh
nhén khi ket thiic diéu tri van dang trong giai doan tang trudng, cho
nén can tién hanh nhimg nghién ctru trong tuong lai vé sy 6n dinh két
qua sau diéu tri ciing nhu chiéu hudéng thay doi ciia bénh nhan dé co
c4i nhin tong quan hon vé hiéu qua diéu tri.

3. Practical implications and new contributions of the thesis

- This is the fist study in Vietnam that evaluates treatment
effectiveness of Forsus appliance in conjunction with comprehensive
orthodontic treatment in growing patients who had class II
malocclusion due to retrusive mandible.

- Treatment outcomes were carefully evaluated through occlusion
and cephalometric changes before and after treatment. Occlusion had
big improvement with percent PAR reduction was 75% and overjet had
the greatest change (95%). In cephalometric, the Forsus protocol
revealed to be effective in correcting class II malocclusion at both
skeletal (mainly at mandible) and dentoalveolar levels. At the end of the
treatment period, significant improvements in skeletal and dentoalveolar
sagittal intermaxillary relationships were found, together with facial
esthetic improvement. Therefore, recommendation of treatment applying
by this method was introduced in growing class II patients due to
retrusive mandible, who were difficult to resolve. Furthermore, this
method has overcomed the disadvantages of removable functional
appliances using in Vietnam before such as making chewing and
tooth cleaning difficult, long treatment duration, patient compliance...

- Few side effects were showed in study in some cases of this
method such as proclined lower incisors, increasing of facial height.
Therefore, this method is not recommended for patients who had too
flared lower incisors and contraindicated for patients who had long
face and openbite already.

4. Thesis structure:
The thesis consists of 116 pages with 4 main chapters:

Chapter 1: Literature review 32 pages
Chapter 2: Study subjects and methods 24 pages
Chapter 3: Results 27 pages
Chapter 4: Discussion 28 pages
Conclusion 2 pages

And 34 tables, 12 graphs, 30 images, 124 references (4
Vietnamese references, 120 English references).



INTRODUCTION

1. The urgency of the study
Class II malocclusion with mandibular retrusion is one frequent

problem in orthodontics, as it affects the aesthetic of face. There are
many treatment methods, depend on patients and their growth stage,
such as orthodontic camouflage with teeth extraction, Headgear,
surgery, functional appliances... But functional appliances are
believed to provide optimal facial esthetic by acting on mandible in
growing individuals. The early functional appliances were removable
in nature and depended on patient compliance for their effectiveness.
Fixed functional appliances were subsequently introduced but they
are stiff and non-flexible, frequent breakage, making chewing and
tooth cleaning difficult, long treatment duration. To overcome the
disadvantages above, an American orthodontist Bill Vogt developed
the Forsus in 2001. This appliance can be considered as a hybrid
functional appliance, provides the desired advantages such as easy
using and tooth cleaning, freedom of jaw opening. In addition, it
enables the orthodontist to intergrate the fixed and functional phases of
treatment into a single-phage treatment, so it reduces treatment time.
The studies in the world showed the skeletal and dentoalveolar
effects produced by this appliance in growing patients such as
mandible length increasing, reduction in overjet and overbite,
improvement in maxilla-mandibular sagittal relationships and in
facial esthetic.

In Vietnam, we haven’t found any study that evaluates skeletal
and dentoalveolar effects of this appliance, therefore we implement
this thesis with objectives listed below:

2. Objectives of the study

1. To describe clinical and Cephalometric characteristics in
mandibular retrognathic class II malocclusion patients, age from
10-15.

2. To evaluate the treatment effects in class Il malocclusion
patients due to retrognathic mandible with the use of Forsus.

1
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