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A. GIOI THIEU LUAN AN
I. PAT VAN PE

Phan tich cac chi s6 ddu - mat va cung rang la viéc can thiét dé chan doan, lap
ké hoach diéu trj cho c4c bénh nhan nin chinh ring ciing nhu phau thuat chinh hinh
ham mat [1],[2]. Hién nay ¢ Viét nam tuy da c6 mot sb nghién ctu vé nhan tric so
mat nhung chuin s6 do kich thudc cho tung do tudi, trong do c6 do tudi tir 11 dén
13 con chua dﬁy du, do tudi nay la do tudi c6 nhu ciu nin chinh rang nhiéu. Do vay,
céc bac sy phai viing chi s6 so mat ting Itra tudi, hiéu biét sdu su ting truong dau
mit va cung rang dé chan doan va lap ké hoach diéu trj cho tré [3],[4],[5].

Trén thé giéi My, Canada va cac nudc cong hoa Séc......; dd c6 mot sb nghién
ctru do dac hinh thai va danh gia su ting truong dau - mat. O Viét Nam da c6 mot
s6 nghién cru vé hinh thai dau - mat nhu nghién ctru cia Nguyén Quang Quyén,
Hoang Tu Hung [13],[14], d6 13 nhimg nghién ciru cit ngang, nghién ctru doc & tré tir 3-
5,5 tudi cla Ngo6 Thi Quynh Lan [15], nghién ctru doc sy tang truong phirc hop so - mat
- ring & tré tir 3-5 tudi ctia Tran Thuy Nga [16], nghién ctru doc su phét trién cta cung
rang Iira tudi 9-12 ctia Trinh Hong Huong [17], nghién ciru dic diém hinh thai ddu mat
tré em tur 12-15 cua Lé Duc Lanh [18]. Tuy nhién, chua c6 mdt cong trinh nao
nghién ctru doc nao xac dinh cac chi s6 dau mat va cung rang tu 11 dén 13 va su
tang truong cua cac chi sd nay theo tudi.

Vi vay, nghién ctru doc sy phat trién cta ddu mat va cung rang tudi tir 11 dén 13
bang chup phim so nghiéng tir xa va do kich thudc cung ring théng qua lay du, do
mau, két qué nghién ctru nham xac dinh mét sd chi sb dau - mat, cung rang cua mat
nhom hoc sinh Ha Noi tir 11 dén 13 tudi cling nhu sy ting truéng theo chiéu doc vé
thoi gian cua cac chi s6 d6 1a mot nghién ciru rat cap thiét.

II. MUC TIEU
1. Xdc dinh mét sé chi sé ddu mdt va cung ring ciia mét nhém hoc sinh
Ha Néi tir 11 dén 13 tuéi.

2. Nhdn xét sy tang truwong dau mdt va cung rang cua nhom tré trén.



III. Y NGHIA LUAN AN

Véi phuong phap do dac va phan tich trén phim so nghiéng tir xa va mau thach
cao cung rang cua 122 hoc sinh tir luc tré 11 tudi dén khi tré duoc 13 tudi & ba thoi
diém do dac khac nhau, st dung phﬁn mém Sidexis next Generation dé do cac chi
s6 dau mat va thude truot dién tir véi d6 chinh xac 0,01lmm dé do kich thudce cung
rang; st dung phan mém Autocad dé v& phim dam bao d6 chinh xac trong k¥ thuat
ché)ng phim sg nghiéng tir xa. Cong trinh da xac dinh dugc 48 chi b so mit rang, 7
kich thudc cung ring ctia mdi ham. Két qua nghién ctru da xac dinh dugc mét sb chi
s6 dau mit va cung rang; mé ta dugc mo hinh ting trudng dau mat va cung ring cua
122 hoc sinh tir Iac 11 tudi dén 13 tudi dé théy duoc quy luat phat trién ctia cac ciu
tric so mat nguoi Vi¢t. Pay la nhiing sb liéu co ban, 1an dau tién duoc cong b tai
Viét Nam lam co s& cho chan doan, lap ké hoach diéu tri cho cac bénh nhan nin
chinh rang va la co so tai liéu tham khao cho cac nghién ctru sau nay.
IV. CAU TRUC LUAN AN

Luan an gém 146 trang khong ké phﬁn phu luc va tai liéu tham khao. Noi dung
luan an gém: Pit van dé: 2 trang; Tong quan tai liéu: 38 trang; Doi tuong va
phuong phép nghién ciru: 23 trang; Két qua nghién ctu: 28 trang; Ban ludn: 50
trang; Két luan: 3 trang; Kién nghi: 2 trang. Luén an c6 56 bang, 38 biéu dd, 75 hinh
anh, 150 tai liéu tham khao (31 tiéng Viét, 119 tiéng Anh)



B. NOI DUNG LUAN AN
CHUONG 1: TONG QUAN TAI LIEU

1.1. Cac phwong phap nghién ciru va danh gia ting trweéng dau mit.

- Cac phwong phap nghién ciru: C6 nhidu phuong phap nhu phuwong phéap do
truc tiép, chup anh, nghién ctru diu mit theo khong gian ba chiéu, trén phim CT
Conebeam. Tuy nhién cic phuong phap trén gip phai mot sé nhuge diém nhu do
phong dai khong 6n dinh, doi hoi trang thiét bi dat tién. ..

Nam 1922, Pacini [96], 1an dau tién gii thiéu chup phim tia X so nghiéng. Nhung
t6i ndm 1931, Holly Broadbent (M¥) va Hofrath (Dtrc) méi gidi thiéu vé phim so
nghiéng dugc chuan hoa voi muc dich NC cac hudng phat trién cua phirc hop so -
mat. Sau nay Tweed, Steiner va Ricketts [86],[87],[88], da st dung phim s¢ nghiéng
nhu 12 céng cu chinh dé phan tich va dua ra nhiing tiéu chuan dé chan doan va dua
vao cac tiéu chuan nay dé dua ra phuong an diéu tri chinh nha. Vi nhimg wu diém
ctia phim so nghiéng nhu khong doi hoi phuong tién dit tién, phan tich dugc ca mé cimg
va mbé mém. Vi vy, phim so nghiéng di va dang duoc sir dung rong rai trong nghién
clru tang truong ddu mat va 13 phuong tién khong thé thiéu cho cac bac sy chinh hinh
rang mat trude khi dua ra ké hoach diéu trj chinh nha.

- Panh gia sy ting truéng dau mit tir 11 dén 13 tudi trén phim so nghiéng.

+ Phwong phap so sanh gia tri: Do tung phim riéng, su khac biét dugc tinh
bang cach trir gia tri ¢ thoi diém nay voi gid tri & thoi diém khac. Uu diém nhu
mang tinh dinh luong cao, dé danh gia mirc 46 khac biét & nhiing thoi diém khac
nhau trong qua trinh tang trudng.

+ Phwong phap chong phim: nhim danh gia mic d6 va chiéu hudng cua su
tang truong.

Chong phim toan bd: Puong hd yén-Nasion (S-Na) duoc rat nhidu tac gia st
dung, dac biét la Tweed, Steiner, Brodie va Bjork vi xdc dinh dé dang hai diém
tham chiéu, hai diém S va Na kha xa nhau, diéu nay 1am cho két qua chong phim

dugc chinh x4c hon, trong NC chung t6i ciing sir dung duong tham chiéu nay.



Hinh 1.33. Chéng phim theo S-Na véi diém ghi S [3].

Chong phim tai chd va theo viing: Sir dung cac dudng tham chiéu va cac diém
ghi rat gin ving can NC, dé danh gia chinh xdc mirc d6, xu hudng ting trudng cia
vung can NC.

e O ham trén: Trong NC chung t6i ciing str dung mit phang khau cai véi diém
ghi ANS dé chong phim nhd xac dinh dé dang hai diém tham chiéu (ANS, PNS),
hai diém ANS va PNS xa nhau.

e O ham duwéi: Chung t6i sir dung chong phim theo mit phang ham dudi di
qua GoMe véi diém tham chiéu Go diém Menton va Gonion nim trong ving 6n
dinh nén két qua twong ddi chinh xac.

1.2. Cac phwong phap nghién ciru ting trudng cung rang.

Po trén mau ham sé hoa, do bang may chup cat 16p dién toan, nhung thuc sy
khong can thiét néu so sanh giita chi phi cdn ¢ va loi ich mang lai. Trong nghién
ctru chung t61 sir dung thude truot dién tir c6 do chinh xac (1/100mm), c6 man hinh
hién thi s6. Thudc truot dién tr dugc st dung trong hau hét cac NC gan day dé do

kich thudc rang, cung rang.

Hinh 1.43. Thuéc trugt dién tir [17].



CHUONG 2: POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru.

Hoc sinh 16p 6 (11 tuéi), sinh tur thang 7 dén thang 12 ndm 2003, dugc theo doi
trong hai nam lién tiép, hoc tai Truong THCS Ngo Quyén, Trudng THCS Ha Huy
Tap, Truong THCS Lé Ngoc Han - Quan Hai Ba Trung - Ha Noi.

2.1.1. Tiéu chuén lra chon.

+ C6 6ng ba, cha me 1a ngudi Viét Nam, dan toc Viét (Kinh), khong bi chan
thuong ving ham mat, di tat bam sinh.

+ Khong mic bénh anh hudng dén su phat trién ctua ddu mit va cung ring.

+ Céc rang khoé manh, hodc c6 bénh 1y nhung di dugc diéu tri nhung than ring
stra con nguyén, khong bi sau & cac vi tri 1a diém mdc can do.

+ Khong c6 théi quen x4u, khong chinh hinh ring mait.

+ Luc bat dau nghién ciru, tudi trung binh 1 11 nim + 3 thang dya vao ngay
sinh nhat cua HS.

2.1.2. Tiéu chuén loai trir: Khong du tiéu chuén lua chon trén.

2.2. Phwong phap nghién ciru.

2.2.1. Thiét ké nghién ctru: Nghién citu mé ta doc

2.2.2. C& miu va chon miu: chung t6i tién hanh NC 122 hoc sinh (62 nam, 60
nir), chon mau cé chu dich dap tng theo dung tiéu chuén luya chon.

2.3. Thoi gian va dia diém nghién ciru.

- Thoi gian nghién ciru: Thang 10/2014 d&én thang 07/2017

- Pia diém: Truong THCS Ngb Quyén, Truong THCS Ha Huy Tép, Truong
THCS Lé Ngoc Han - Quan Hai Ba Trung - Ha Noi. Chup phim so nghiéng va liy
dau cung rang tai Vién dao tao Rang Ham Mat - Truong Pai hoc Y Ha Nai.

2.4. C4c buéc tién hanh.
2.4.1. Cac buéc thu thap s6 liu dau mit.
2.4.1.1. Cac diém mdc giai phiu, cac chi sé nghién ciru:
Cac mbc va cac chi sd sir dung trong NC duoc xay dung dua vao cac diém

moc, chi s6 dugc sir dung cho chan doan trong cac tai li€u chinh rdng hién nay



[1],[2]. Chung t6i sir dung 32 diém mdc giai phau 48 chi s6 trén phim so nghiéng
bao gdm: kich thudc va cac gbc nén so; kich thude va gbc xwong ham trén, ham
dudi; do nhd cua xuong mat; chiéu cao mit, lién vung; vi tri va d¢ nghiéng rang
ctra; kich thudce goc so véi duong SN; kich thude goc so voi dudng FH, mé mém),

dé NC danh gia tang truong dau mat.

Go

Hinh 2.3. Céc diém méc giai phiu nghién ciru [32].

2.4.1.2. Chup phim s¢ nghiéng.
- Str dung may chyp Sirona ctia hang Siemens (Ptc), chup phim s¢ nghiéng duoc
chuan ho4 [84],[97].
- Yéu cau vé chét lugng phim: Phim so nghiéng phai dat cac tiéu chuan sau.

+ Tét ca cac cdu trac hién 1én trén phim XQ phai ¢6 hinh dang va kich thudc
gan gidng vai cac cdu tric giai phau can chyp (hinh anh phai trung thyc).

+ Ving giai phau phai duoc hién thi rd va ¢ ciu triic xung quanh.

+ Phim phai c6 chét luong tdt nhur ty trong, d0 twong phan va do rd nét.

+ Rang ¢ tu thé can khit trung tam.
2.4.1.3. Phwong tién do: St dung phan mém Sidexis next Generation, 1a phin mém
chuyén dung dé do dac cac chi s6 ddu mit ciia hing Siemens Purc di kém véi may X
Quang, phdn mém nay c6 thanh cong cy Color va Sharp 1am cho cac diém giai phau
phan mém trd 1én 16 nét hon. Pé kiém ching do chinh xac ciia phan mém, ching t6i
tién hanh in phim va do truc tiép, so sanh két qua do truc tiép va két qua do bang

phan mém cho thiy két qua cua hai phép do 1a nhu nhau.



Hinh 2.4. Sir dung thanh c¢ong cu Color va Sharp trén phin mém
(Ma NC HHT 31).
2.4.1.4. Sir dung phin mém AutoCad dé vé phim: gitp cho chdng hinh duoc

chinh xac.
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Hinh 2.7. Chéng phim theo cac lira tudi (Ma NC LNH 43).

Mau nét v&: mau den (11 tudi), mau xanh dwong (12 tudi), mau doé (13 tudi)
theo quy ude Hi¢p hoi chinh hinh rang mat Hoa Ky nam 1990 [1].
2.4.2. Thu thip so liéu cung ring.

2.4.2.1. Cic chi s6 dwge NC trén mau ham: Rong trudc trén, Rong sau trén 1,
Rong sau trén 2, Rong trudc dudi, Rong sau dudi 1, Rong sau dudi 2, Dai trude
trén, Dai sau trén 1, Dai sau trén 2, Dai trude dudi, Dai sau dudi 1, Dai sau dudi 2,
Chu vi trén, Chu vi dudi.
2.4.2.2. Cac buéc thu thap sb liéu cung ring.

- LAy diu cung ring: Sir dung vat liéu liy dau Aroma Fine DF III; thach cao
siéu cung New Plastone (GC Corporation) cua hang GC Nhat ban.

- Tiéu chuian miu ham thach cao: Ghi ddu 1 rang cac chi tiét cia ring va

cung rang, khong bi bot hodc v& ¢ nhitng vi tri 1a diém modc do.



- Cach do: do trong vong 10 ngdy sau khi g& mau dé tranh co ngét mau, cac
mbc dugc danh diu béng but 16ng kim 0,5 mm, thyc hién dudi anh sang ty nhién,
nhiét do phong, méi kich thudc duoc do 3 1an va két qua la léy trung binh tir 3 1an do.
2.5. Xir Iy 6 liéu: Cac sd lidu dugc nhap vao may vi tinh, sau d6 xir 1y bang bang
phan mém SPSS 16.0, chuong trinh STADA.

- So sanh ngang: su dung kiém dinh béng t-test dé xac dinh sy khéc biét néu cd
gitta cac dac tinh NC.

- So sanh doc: st dung t-test vi cac bién trong NC ciia chung t6i 13 bién chuén,
luge dd hinh chudng Gp (d6 thi phan phdi chuin Gauss)

- V& dwong ting trwéng: Sir dung phan mém Microsoft Excel dé v& duong
tang truong; st dung phuong phap cia Kleibaum va Kupper [122], dé kiém dinh do
déc (su song song) qua hé s goc va do cao (murc do ting trudng).

- Panh gia twong quan ting truwéng: thong qua hé sd twong quan Pearson.

- Panh gia sai s6 trong qua trinh nghién ciru: Kiém dinh d6 kién dinh cua
nguoi do thong qua hé $6 twong quan Pearson; Pinh lugng sai s6 toan bo st dung

phuong phap Dahlberg [123], dé thong ké sai so.



CHUONG 3: KET QUA
3.1. Mt sb chi s6 dau mit.

e Nén so: Chiéu dai nén so trude (S-N), chiéu dai nén so sau (S-Ba), chiéu dai
toan bo nén so (N-Ba), goc nén so (N-S-Ba). Kich thudc nén so déu c6 su khac biét
giita nam va nit (p<0,01). Nhung goc nén so khong co su khac biét gitra nam va nir
(p>0,05).

¢ D) nho ciia xwong ham trén va xwong ham dwéi.

Bang 3.3. Do nhé ciia XHT va XHD (n=122).

Hinh anh Po nhd xwong 6 ring HT chiéu truéc sau (S-N-Pr)(0°)
D06 nho xwong ham trén (S-N-A)(0°)

11 80,85 3,25 NS 80,80 3,35 10,4678
12 82,15 3,08 NS 82,20 3,23 10,4601
13 83,30 | 3,12 NS 83,40 3,14 10,4313
P{ nhd xwong ham dudi (S-N-B)(0°)
11 76,63 3,28 NS 77,33 3,57 10,1309
12 78,23 3,29 NS 79,09 3,70 | 0,0895
13 79,48 3,26 NS 80,50 3,64 | 0,0532

Twong quan xwong HT so véi xwong HD (ANB)(0%)
11 4,21 1,79 * 3,48 2,02 0,0183
12 3,86 1,66 * 3,13 1,96 0,0139
13 3,77 1,64 ok 2,92 1,86  0,0041
Po nhod cam (S-N-Pog)(0%)
11 77,40 | 3,32 NS 78,16 | 3,54 |0,1100
12 | 78,90 & 3,32 NS 79,84 | 3,61 |0,0684
13 80,29 | 3,32 NS 81,32 ' 3,65 | 0,0531
Nhén xét: B6 nho cua XHT, XHD (SNA, SNB) theo chiéu trude sau khong co

su khac biét gitta nam va nir (p>0,05). Nhung twong quan XHT so véi xuong XHD
(ANB) c6 su khac bi¢t gitta nam va nir (p<0,05 va p<0,01).

e Vi tri va d§ nghiéng rang cira.
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Bang 3.5. Vi tri va d¢ nghiéng rang cira (n=122).

Goc gitra S-N va truc ring cira giira trén (S-N/truc 1)(0°)
Nam (n= 62) Murc Nt (n=60) P

x SD | ynghia x SD | (t-test)
11 108,38 | 6,55 NS 109,94 @ 5,93 | 0,0846
12 | 109,25 6,99 *ok 112,41 @ 5,38 | 0,0030
13 | 106,24 | 6,40 * 108,72 /5,67 | 0,0126

Tuoi

Goc giira truc rang cira giita HD va MPHD
(GoMe/truc1)(0%
11 97,40 | 6,69 NS 97,10 | 5,78 |0,3969
12 | 97,51 | 7,42 NS 96,34 | 5,61 |0,1658
13 1 9425 | 6,94 NS 93,02 | 5,07 |0,1343

Goc gitra rang cira giira trén va rang cira gira duoi
W/1)(0%
11 | 116,79 | 8,13 NS 116,05 | 6,94 | 0,2949
12 | 116,02 | 9,22 NS 115,35 | 8,24 | 0,3369
13 | 122,23 | 8,06 NS 121,68 | 7,13 | 0,3440

P cin chia (mm)
11 4,71 1,68 g 3,97 1,54 | 0,0066
12 4,56 1,48 * 4,01 1,31 10,0170
13 4,05 1,35 ok 3,47 1,32 | 0,0088

P cian phii (mm)
11 4,00 1,68 *x 3,30 1,50 | 0,0084
12 3,54 1,36 ok 2,94 1,16 |0,0051

13 3,02 1,25 *x 2,40 1,00 | 0,0015

Nhan xét: D can chia, do cin pht nam 16n hon nit, sy khac biét c6 y nghia
thdng ké (p<0,05, p<0,01), nhung goc giita truc rang cira giita ham trén va tryc ring

clra giita ham dudi khong co6 su khac biét ¢ ca ba lira tudi (p>0,05).
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e Chiéu cao mat, lién vung: Chiéu cao ctia mit va chiéu dai truc mat tudi 11
va 12 gitta nam va nit khong c6 ¥ nghia thong ké (p>0,05) hodc su khac biét co ¥
nghia thong ké ¢ murc thap (*). Nhung sang lira tudi 13 sy khac biét vé kich thudce
chiéu cao mat gitra nam va nir da co6 sy khac biét rat 16 & tt ca cac kich thudce (nam
16n hon nir).

e Khoing cach tir dwong thAm my E dén madi trén va méi duéi.

Bang 3.10. Khoang cach tir dwong thim my E dén méi trén va méi duwéi

(n=122).
Hinh dnh E — Ls (mm)
) Nam (n=62) Miic Nt (n=60) P
Tuoi _ _
x SD | ynghia x SD | (t-test)

11 -2,08 | 2,01 ook -0,72 1,82 10,0001
12 -1,18 | -0,02 ook 1,54 1,59 10,0000
13 -0,40 | -0,74 ok 1,19 1,50 | 0,0000

E — Li (mm)
Y 11| 284 | 255 | * | -190 | 233 | 00178
\ 2 <173 190 | * | 096 1,73 00106
1308 141 % 015 1,72 00094

Nhén xét: M6i nam nho hon méi nit & ca ba lira tudi NC.
3.2. Cic chi sb cung ring.

e Chiéu rong cung ring: Chiéu rong cung ring ham trén, ham dudi nam 16n
hon nir (p<0,01, p<0,001).

e Chiéu dai cung ring: Chiéu dai cung ring ham trén hau hét c6 su khac biét
gifta nam va nit (nam 16n hon nit) véi (p<0,05, p<0,01); chidu dai cung ring ham
dué6i khac biét dan xuat hién lira tudi 12 va 13 (p<0,05).

¢ Chu vi cung rang: Chu vi cung rang nam luon l6n hon cua nir, sy khac biét
¢ y nghia thong ké gitta nam va nir ¢ tat ca cac lira tudi.

3.3. Ting truéng diu mit.



12

- Toc a9 ting truomg diu mit theo thir twr cao thap: Chiéu dai nén xuong ham
dudi & ca nam va nir 6 muc ting trudng cao nhat, phan mém thi chiéu dai chan mii ¢6
murc ting trudng cao nhat, Chiéu dai nén so trude c6 muc ting trudng thap nhat.

- Nhip d ting trwdong dau mit: lia tudi 12 1én 13 da c6 rat nhidu kich thude
va chi s6 dau mit ciia nam ting hon nit c6 ¥ nghia thong ké, diéu dé ciing cho thiy
rang sang Itra tudi tir 12 1én 13 mot s6 chi sb dau mit ctia nam di co6 muc ting
truong but pha so véi nit.

3.4. Tang truédng cung rang.

- Sw thay d6i kich thwéc cung ring tir 11 dén 13 tudi: Chiéu rong & ham trén
va ham dudi c6 xu hudéng giam & ca nam va nir. Tuy nhién chiéu dai va chu vi ting
& cd nam va nit tir tudi 11 1én 13 tudi.

- Nhip @6 ting trwéng kich thwéc cung ring: Két qua cho thay nhip do tang
trudng cung rang tir Itra tudi 11 1én 12 va tir 12 1én 13 ctia nam va nit 13 giéng nhau
& hau hét cac kich thudc cung riang (p12, p23>0.05).

- Twong quan ting truwéng giira ham trén va ham duéi: Qua két qua bang
3.27 cho thay tuong quan kich thudc cung ring trén va dudi trong qua trinh ting
truong & muc trung binh va mic cao, diéu do cho thiy co sy tac dong qua lai giira

kich thudc cung rang trén va dudi trong qua trinh tang trudng.
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CHUONG 4: BAN LUAN
4.1. Phuwong phap nghién ciru ting trudéng.

Nghién ciru sy ting truong ddu mat va cung rang c6 hai phuong phéap chinh d6
1a phuong phap nghién ciru cit ngang va phuong phap nghién ctru doc. Nghién ciru
doc ¢6 uu thé hon han NC cit ngang vi s liéu thu thap trén timg ca thé trong qua
trinh tang truong. Cong phu nhit 1a trong NC doc thuan tuy, loai NC doi hoi mot
mau cb dinh, d6i tuong NC duogc xac dinh ngay tir dau, mau nghién ctru duoc duy
tri trong sudt thoi gian NC. Nghién ctru doc cho két qua co gia tri, cac s6 liéu duoc
két ndi theo thoi gian, qua d6 danh gia chinh xac xu huéng ciing nhu mirc do ting
trudng cua toan b mau nghién ciru ma con danh gia cu thé trén ting ca thé. Vi vay,
chung t6i chon phuong phap NC nay, két qua NC dugc xur 1y va danh gia qua céac
thuat toan phu hop véi NC doc.

4.2. Tinh ding, tinh chinh x4c va cac sai 1am trong thu thép s liéu.

+ Panh gia sy kién dinh nguoi do thong qua hé sé twong quan Pearson: Két qua
cho thiy cac phép do trén phim so nghiéng va cung ring giita hai 1an do c6 mdi
tuong quan chit ch& véi nhau (r > 0,8), dic biét cung rang (r > 0,9). Pidu d6 c6
nghia sai s giita hai lan do 1a khong dang ké, dam bao duoc do chinh xac cia sb
lidu gdc, khong bi anh hudng cua nhiing sai 1am trong qué trinh nghién ctru.

+ Dinh lugng sai s6 toan bo: Chung t6i rat 30 phim & tung lra tudi 11,12,13;
nghia 1a tong cong 90 phim, tién hanh do dac lai 25 trong sé 48 chi s6 nghién ctru
vao mot lan khac cach 1an dau 3 thang boi cing mot nguoi, st dung phuong phap
Dahlberg [123] dé dénh gia sai s6 toan bo, két qua ciia bang 4.5 cho thay khong c6
dic diém NC nao c6 sai 1am toan bd (chiém>10% tong phuong sai quan sat duoc),
chi ¢c6 Cd-Go chiém 7,4715% do khé xéac dinh chinh xac diém Cd trén phim so
nghiéng. Tir két qua danh gia sai lam trén, cho phép két luan cac sb trung binh va do
léch chuan ctiia mau khong bi anh hudng do sai 1am cua phuong phap.

4.3. Két qua ciia nghién ciru.
4.3.1. Kich thuéc, chi s6 dau mit va cung ring tuéi 11,12,13.
< Piu mit.
- Nén sg: Cac chi sb nén so c6 su khac biét gitra nam va nir (p<0,01, p<0,001).

Nhung goc nén so lai khong cé sy khac biét giita nam va nir, két qua NC cua ching
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t61 v& goc nén so cling tuong tu voi nghién ciru cuia Péng Khic Tham [7]. Piéu nay
khéng dinh sy khéc bi¢t gidi tinh chi c6 ¢ céac sb6 do kich thudc, khong co6 su khéc
biét hinh dang nén so giira nam va ni.

- Xwong ham trén va xwong ham dwéi: Kich thuéec XHT ctia nam 16n hon nir,
nhung sy khac biét khong c6 ¥ nghia thong ké (p>0,05). NC cta Tran Thuy Nga &
tudi 3-5 tudi, két qua NC khang dinh ring gi6i tinh da lam nén sy khac biét vé kich
thudec XHT va XHD, con NC cta chung t6i ¢ Iira tudi tir 11 dén 13. Lira tudi nay
mot s6 chau gai da day thi va di dat dinh ting truong, diéu nay da bu dip cho su
chénh 1éch vé kich thudc do gidi tinh, nén trong két qua NC cua ching t6i su khac
biét vé kich thude va chi sé cia XHT va XHD khong c¢6 ¥ nghia théng ké.

- P§ nhd ciia XHT va XHD: D6 nho ciia XHT va XHD theo chiéu trude sau
gilta nam va nir hau hét khong co6 su khéc biét (p>0,05). Su khac bi¢t vé d6 nho
xuong 6 ring ham dudi chiéu trude sau (S-N-Id) giita nam va nit bat dau xuat hién
& Itra tudi 12 va 13, nit 16n hon nam.

- Chiéu cao mat: Chiéu cao cua mit va chiéu dai truc mat & Itra tudi 11 va 12
giita nam va nit khong co ¥ nghia thong ké (p>0,05) hoic su khac biét c6 y nghia
thdng ké ¢ mirc thap (*). Nhung sang lira tudi 13 su khac biét vé kich thudc chiéu
cao mat gitra nam va nit da cé sy khac biét rat rd & tit ca cac kich thudce (nam 16n
hon ni). Piéu ndy ching t6 sy khac biét vé hinh dang ctia phtrc hop so mit rd dan
theo tudi, 1a két qua cia mau ting truong khac nhau gitta nam va nit.

- Vi tri va d6 nghiéng riing cira: Do cin chia, d6 can phu c6 sy khac biét 15 giita
nam va nit (nam I16n hon nit), sy khac biét c6 ¥ nghia thong ké (p<0,05; p<0,01).
Nhung goc gilra rang ctra gitra trén va rang cua gitra dudi khong co sy khac biét, day
c6 18 1a tuong quan 1y tudng dé on dinh khdp can trong qua trinh 4n nhai.

- Khoang cich tir dwong thim my E dén méi trén va méi dwédi: Két qua
bang 3.10 va bang 3.19 cho thidy méi trén va moi dudi ngay cang i so v6i dudng
thAm my & ca hai gidi (p<0,001). Két qua NC ciia chung t6i cho thay ring cura trén
va rang cira dudi xu huéng dung thang sau hai nim theo ddi, cting voi su phat trién
nhanh ctia dinh mili va phan mém ving cam (Pog’), chinh nhiing nguyén nhan trén
d3 1am cho méi trén va moi dudi lii so v6i dudng tham my.

- So sanh miu hinh thai diu mit giira nam va nir Itra tudi 11,12,13.
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Narm

Biéu dd 4.3: Hinh thai dd so sanh cac kich thwéc diu mit giira tré nam va nir
lira tuoi 11,12,13.

Nhu véy, qua biéu d6 4.3 cho ta thiy sb lugng céc kich thudc so mit ciia nam 16n
hon nir ting dan theo tudi. Lira tudi 11 ¢ ba kich thudc (Pn-Sn, Cd-Go, Go-Me) cta
nir 16n hon nam; Lua tudi 12 chi ¢6 mot kich thude (Cd-Go) cua nir 16n hon nam;
nhung sang lra tudi 13 tat ca cac kich thudc dau mit ciia nam déu 16n hon nir.

< Pic diém kich thwéc cung ring.

- Sw khac biét kich thuéc cung rang tré Viét giira nam va nir.

+ Dbi voi chibu rong cung ring: Trong NC cia Knott [58], tac gia di dén két
ludn chiéu rong cung ring nam 16n hon nit véi mirc d6 khac nhau, két qua cua
chung t6i cling giéng véi két qua ciia Knott.

+ Pbi voi chidu dai cung rang: Hau hét khong co su khac biét, hodc su khac biét
& murc thap (*), két qua NC cua chiing t6i ciing twong tu voi két qua NC cua Trinh
Hong Huong [17].

+ Pdi v6i chu vi cung rang: Chu vi cung ring ciia nam 16n hon nit & ca ham
trén va ham dudi, NC cia Trinh Hong Huong [17] ciing cho két qua twong ty véi
két qua NC cua chung toi.

4.3.2. Su ting trwong didu mit va cung ring.

4.3.2.1. Xu hwéng ting truéng diu mit.
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% Kich thwéc xwong ham trén.

Hinh 4.2. Tang trudéng xwong ham trén (ma NC LNH 41).

Két qua NC cua chung t6i cho thdy sy gia ting chiéu dai nén XHT (nam
3,65mm, nit 3,88mm) cho thiy su 16n 1én cta phan nén XHT vé phia trudc va su
phat trién cua 16i cit XHT vé phia sau, su dai ra ciia nén XHT chu yéu vé phia sau
dé du chd cho ring ham 16n vinh vién thir 2 ham trén moc, cing lac d6 16i cu XHT
cling gia ting vé mat kich thudc bang cach dap xuong mit ngoai.

¢ Kich thwée xwong ham dwéi.

Hinh 4.3. Hwéng ting truéng xwong ham dwdi (md NC LNH 41).

Tang trudong chiéu dai toan bd nén XHD (Go-Me): Ting 9,34 mm ¢ nam va
8,12 mm & nir do sy ddp xuong & phan trude XHD ving gitta cam khién XHD dai
ra vé phia trudc, & phia sau sy di chuyén b trude ctia nhanh dung XHD vé phia sau
do tiéu xwong, dé chuan bi can thiét cho ring cbi vinh vién thir hai moc 1én, di kém
v6i su tiéu xwong & bd trude nhanh dimg can c6 su dip xuwong & bo sau nhanh dimg
XHD lam XHD dai ra vé phia sau. Theo Brodie [26],[33], su dip xuong & bo sau
nhanh dimg XHD déng gép gan 80% cho sy gia ting chicu dai toan bo XHD.



+* D) nhé xwong ham trén va xwong ham dwéi.

17

Hinh 4.4. Ting truéng ra sau cia XHD Iira tudi 11-12-13
(nam ma NC LNH 41, nit HHT 9)

Bing 4.20. Sw thay dd nhé XHT, XHD.

Tu 11 dén 12 tudi Tu 12 dén 13 tudi Tu 11 dén 13 tudi

sédo  Gisi p My,"c p My,“" P Micy
0 0 0 ~

(0%)  (t-test) nghta (0%)  (t-test) nghia (0%  (t-test) nghia
S-N-A  Nam 1,30 0,0000 *** 1,16 0,0000 *** 246 0,0000  ***

(1)

(0% N 1,40 0,0000 *** 120 0,0000 *** 260 0,0000 @ ***
S-N-B Nam 1,60 0,0000 *** 125 0,0000 *** 285 0,0000 ***
(0% N 1,75 0,0000 *** 142 0,0000 *** 317 0,0000 @ *%**
ANB  Nam -0,35 0,0049 ** 0,09 0,1878 NS -045 0,0021 ok
(0% N& -035 0,0008 *** 021 00142 *  -0,56 0,0001  ***
S-N-Pr Nam 1,15 0,0000 *** 0,87 0,0000 *** 202 0,0000 ***
(0% N& 1,57 0,0000 ** 097 00000 *** 254 00,0000 @ ***
S-N-Id Nam 1,13 0,0000 *** 1,03 0,0000 *** 216 0,0000 ***
(0% N& 1,54 0,0000 ** 111 0,0000 *** 265 0,0000 ***
S-N-Pg Nam 1,51 0,0000 ** 139 0,000 *** 290 0,0000 ***
() Nt 1,68 0,0000 *** 148 0,0000 *** 316 0,0000  ***

Gobc SNA va SNB 14 tiéu chuan quan trong trong vi¢c NC su thay ddi ctia mat

nhin nghiéng, cung cap thong tin vé moi twong quan gitra ham trén va ham dudi voi

nén so trén mat phang doc giita. Goc SNA va SNB (bang 4.20) ting cho thdy phirc

hop ham trén va ham dudi ting truong vé phia trude, sy ting truong cua mit theo

hudng ra trudc s& ddy mit ra xa va ra trude so v6i nén so. Goc SNA va SNB thay

d6i co ¥ nghia thdng ké, ching to diém N, diém A, diém B di chuyén ra trudc so

v6i diém Sella véi téc d6 khong nhu nhau.
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D0 nhd xuong 6 rdng ham trén va ham dudi tang do mirc dg di chuyén ra trude
cua Pr va Id nhanh hon diém Nasion. Do diém Pog ¢ nit di chuyén vé trudc nhicu
hon nam (géc S-N-Pg & nir ting nhiéu hon nam), diéu d6 dan dén su di chuyén ra

trude cua diém Id & nit nhiéu hon nam.

+ Rang.

T 11 dén 13 tudi

S6 do Gioi P Y
(t-test) nghia
Nam -2,13  0,0000  ***

S-N/truc 1

Nit 121 0,0083

GoMe/trucl | Nam 23.15° 00,0000  kxx

(0%) Nit 4,08 0,0000 *kx

0 Nam 5,45° 0,0000 @ ***

10 Nit 563°  0,0000 xx

Po can chia | Nam -0,65 0,0000  ***

(mm) Nit 0,50  0,0001 ek

Do can phu Nam -0,97  0,0000  ***

(mm) Nit 0,90 0,0000

Nam 2,40 0,0000 ek

Truc 1-NA 1 21,38 0,0008

Nam 0,98  0,0000 *kx

1-NA Nir -0,72  0,0000  ***

Nam 222 0,0000 ek

Truc I-NB |\ 2,83 0,0000

. Z. o Nam | -0,87 0,0000 ***
Hinh 4.9. Su thay doi goc truc - ’ ’

W thay dol goc try I-NB Nit | -0.83 00000 ***

ring cira (ma NC LNH 41) Bang 4.22. Sy thay doi goc, vi tri rang cira.

Goc gitra duong Sella - Nasion va truc rang cura gitta trén (S-N/truc 1) va do
nghiéng ring cta gitta dudi so véi dudng Go-Me (Go-Me /truc 1) déu giam tir 1,22°
dén 4,08°, goc 1/1 tang & nam 13 5,44° ¢ nit 5,63°. Chinh su giam hai goc ring cira
trén va ctra dudi va goc 1/1 ting da phan anh ring ctra trén va cira dudi tiép tuc hoi
tu (dung thang hon), sau mot thoi gian nga ra trude dap tmg khoang cho ring vinh
vién moc. Su phat trién ra truéc cia XHD cung voi sy xoay ciia XHD trong qué
trinh ting truong da lam giam d6 cin chia va cin phu trong qua trinh ting trudng tir
11 dén 13 tudi. Do vay, trong chinh nha dé diéu tri cin phi t6t nhat nén can thiép
vao thoi ky ¢o su tang trudng manh.

% Chiéu cao mit, lién ving.

Hinh dang mit: Nghién ciru ciia Brown [142], cho rang hinh dang mat cta nir
va nam trong cting nhém dén toc bat dau khic nhau ¢ thoi diém trude tudi day thi.

Két qua (bang 3.4) trong NC cuia chung ti cho thiy chiéu cao ctia mat va chiéu dai
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truc mat & Itra tudi 11 va 12 sy khac biét giita nam va nir khong c6 y nghia thong ké
(p>0,05) hoic sy khac biét c6 ¥ nghia thong ké & mic thap (*). Nhung sang lira tudi
13 su khéac biét vé kich thude chiéu cao mat gitta nam va nir da co6 sy khac biét rat
1o & tat ca cac kich thudc (nam 16n hon nit), diéu d6 cho thay nhip do phat trién
chiéu cao mit cua tré Viét ciing twong tu nhu NC ctia Brown [142].

Ty 1€ chiéu cao ciia mit trong qua trinh phat trién.

Ty 1€ chiéu cao t?lng mat trén va toan bo
- v g mit phia truGc (NLANS-PNS/N-Me)
- A -
Tuobi .. ..
~. 11 tudi 13 tudi
gio
Nam 46,99% 47,89%
Nir 46,55% 47,10%
P (t-test) 0,1074NS 0,0082"
4

Hinh 4.10. T§ 1¢ chidu cao Bang 4.23. Ty 1€ chiéu cao mat theo tuoi.

mit theo tudi (ma LNH41)

Két qua nghién ctru cia chung t6i cho thay ti 1¢ chiéu cao tAng mat trén va toan
bd mat phia trude lac 11 tudi & nam 1a 46,97%, nit 1a 46,52%, su khac biét khong co
¥ nghia thong ké (p>0,05). Nhung sang tudi 13 ty 1¢ trén & nam 1a 47,89%; nir 1a
47,10%; su khac biét co y nghia thong ké (p<0,05). Két qua trén khing dinh ty 1¢
tﬁng mat trén va toan bd mat phia trudc phu thudc vao tudi, gidi.

Sw ting trwéng chiéu cao mit.

Tang truéng P Tang truéng
tir 11 dén 13 (t-test) tir 11 dén 13
NLANS-
Nam 5,42 0,0000 3,54 Nit
PNS(mm)
N-Me
Nam 9,07 0,0000 6,11 Nit
(mm)
S-Go Nam 5,78 0,0000 9,07
N-Me
(mm) N 4,04 0,0000 6,11

Hinh 4.11. Kich thuée Bang 4.24. So sanh sy tang trwong chiéu cao mat.

chiéu cao mat.
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Do d6 su ting truong ¢ khdp thai dwong-gd ma va gd ma-ham trén sé day phic
hop ham trén ra trudc va xudng dudi mot cach ty do khong bi can tré va lam ting
chidu cao ting mat trén phia trudc. Két qua bang 4.24 cho thdy chiéu cao tang mit
trén phia trudc & nam c6 mirc tang trudng nhanh hon ¢ nir (p<0,001).

Két qua trén ciing cho thdy chiéu cao toan bd mit phia truéc ctia nam ting
nhanh hon nir ¢6 ¥ nghia théng ké (p<0,001), bang 4.24 cho thy chiéu dai toan bo
mit phia trude (N-Me) ting truong nhanh hon chiéu dai toan bd mat phia sau (S-
Go).

Chiéu dai truc mat 1a dic diém NC cho théy tuong quan HD so voi nén so theo
hai chiéu: chiéu trudc sau (chiéu sdu mit) va chidu ding (chiéu cao mat) va hudng
tang truong chung ctia mat khi nhin nghiéng, bang 4.24 cho thay chiéu dai truc mat
ting & nam 5,78 mm va & nit 4,04 mm co y nghia théng ké véi (p<0,001).

< Sw xoay ciia xwong ham trong qua trinh ting truéng tir 11 dén 13 tudi.

Khac -
Sbdo  Gisi  bigt o et
toan thé

SN/ANS-  Nam 2,10 00000  ***
PNS N 242 00000 ***
SNMe-Go  Nam 236 00000  ***
(0°) NG 270 00000 **
(SN- Nam 290 00000 ***
Pe0")  Nir 316 00000 ***
N-S-Gn ~ Nam  1,92° = 0,0000  ***
(0°) Ni 199" 00000
KKk
Hinh 4.12. Mire ) xoay XHD, | 7gMe w22 MEen

Bang 4.25. Mirc do xoay XHT, XHD.

- Sy xoay ciia xwong ham trén: Goc giita duong Sella-Nasion va mit phang
ham trén (S-N/ANS-PNS), ¢ nam ting 2,10°; & nir ting 2,42° (p<0,001) sau hai ndm
NC, diéu d6 cho thay XHT xoay xudng dudi trong qua trinh ting trudng.

- Su xoay cua xuong ham dudi: Két qua NC cua chung t6i goc S-N/Me-Go ting
ca hai gi6i c6 y nghia thong ké, ciing vé6i sy gia ting kich thudc chiéu dai truc mit
(nam 5,78 mm, nir 4,04 mm) co ¥ nghia thong ké (p<0,001), cho phép két luan
XHD xoay xudng dudi, ting truong déu din xudng dudi va ra trude. Picu d6 mot
lan nita khang dinh lai, khong thé 4p dung xu hudng ting truong cua ching tdc niy

cho chung tdc khac.
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Hinh 4.13. Sw xoay xuéng dwéi va ra truwée ciia XHT, XHD hia tudi 11-12-13.
(Chdng phim theo SN: nam ma NC LNH 41, nit HHT 9)

Két qua NC ciia chiing t6i cho thdy, sy ting chiéu cao toan bo mit phia trude 16n
hon chiéu cao toan b mit phia sau c¢6 y nghia (p<0,001), S-N-Pog ¢ nam ting 2,9°,
nit ting 3,16°. Piéu d6 cho thdy mit ciia nam va nit di chuyén theo véc to xudng dudi
va ra trude so voi nén so, nhung & nit theo hudng ra trudc nhiéu hon nam (goc S-N-
Pog & nir ting nhiéu hon nam); nam theo huéng xudng dudi nhidu hon.

Nhu vay, qua su so sanh két qua NC ctia chung t6i véi cac NC khac trén thé gidi
cho thay: Nhin chung tré em Viét Nam c¢6 khuon mat phat trién nhiéu theo chiéu
dung, cam dai ra trude so véi cac tré em da tring cting d6 tudi. Tré em Viét c6 khudn
mat twong d6i dai hon, cdm nhod vé phia trudc nhiéu hon. Can tiép tuc NC, phan tich
thém cac dic diém so mit khac, thém nhiéu lta tudi khac dé co thé di dén két luan
mot cach chic chan vé ddc diém ting trudng khac biét ndy cua tré em Viét Nam.

% Sw tang trwdéng ciia mé mem.

Hinh 4.16. Sy ting truwéng ciia mé mém (ma NC LNH41).
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Su tang truong chiéu dai chan mii (Pn-Sn) ¢ nam 1a 17,90%, & nit 1a 14,95%
(cao nhét trong cac chi s6 dau mat), ciing v6i goc GI’- N’- Pn, goc Cm-Sn-Ls giam,
diéu d6 cho thiy dinh miii (Pn) phat trién nhanh ra truéc va xudng dudi. Méi trén
lui so véi duong tham my ¢ nam 1,68 mm, nir1,45 mm; moéi dudi lui so véi duong
tham my ¢ nam 2,0lmm, nir 1,75mm.
4.3.2.2. Tang truéng cung rang.

¢ Xu huwéng va nhip df ting truéng cac kich thuwéc cung rang.

Qua céc biéu dd 3.16 dén 3.29 cho thay nhip d6 ting trudng cung ring tir lra
tudi 11 1én 12 va tir 12 1én 13 ctia nam va nir 1a gidng nhau & hau hét cac kich thudce
cung rang (pl2, p23>0.05). Sy khic biét giita nam va nit chi xay ra déi véi
RSD1(p<0,05) va RSD2 (p<0,01) tir Itra tudi 12 1én 13, nit giam hon nam murc do
duoc thé hién & biéu d6 3.20 va 3.21(duong biéu dién nir dbc hon nam).

e Dién bién sy thay d6i KC & cac lira tudi.

Lic 11 tudi Lic 13 tudi

0 tré
10 Khép cin > 0 Khép cin
i loai 11 iy loai I
8% 3’"("

| tré
104 Khép cn 4 Khép cin
rd loai E y fr loai E

0\;,@‘
%  Khép ciin 8 s | 118 Khép cin
tre loai | tre loai I

Hinh 4.17. Dién bién sy thay d6i KC tudi tir 11 dén 13

Nghién ctru caa chung t6i (hinh 4.17), cho thay lac khép can d6i dau (Loai E)
c¢6 nhiéu bién thién nhét trong qua trinh bién d6i dé dén khép can cua bd ring vinh
vién lic 13 tudi. Tuy nhién van con 1/104 (0,9%) khép can d6i dau (luc 11 tudi)
khong thay d6i twrong quan sau thoi gian theo ddi (lac 13 tudi), va cé dén 3/10 khép
cén loai IT (chiém 30%) chuyén thanh khop can d6i dau. Pidu d6 dit ra cho ching ta
su quan tam dac biét ddi voi nhiing tré c6 khédp can loai II lac 11 tudi 1a cAn han ché
su di gan RHL1 trén va tan dung khoang Leeway ham dudi dé ¢ su tuong quan tdt

vé khop can sau nay.
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KET LUAN

Qua nghién ctu 122 hoc sinh tudi tir 11 dén 13 hoc tai ba truong THCS tai Ha
Noi ching t6i rut ra mot s6 két luan sau:
1. Xac dinh mdt s chi s6 ddu mit va cung ring Iira tudi 11,12,13.

- Kich thudc ddu mat: Nén so nam 16n hon nit, nhung khong c6 su khac biét vé
hinh dang nén so (goc nén so); XHT va XHD: nam 1én hon nit, nhung su khac biét
khong c6 ¥ nghia théng ké.

- D6 nho XHT va XHD: Hau hét khong ¢ sy khac biét gitra nam va nit, nhung
tuong quan XHT va XHD (ANB) nam 16n hon nit ¢ ca ba Itra tudi.

- Chiéu cao mit va lién vung: Sy khéc bi¢t vé hinh dang cua phtrc hop so mat rd
dan theo tudi.

- Cén chia va can phti: PO cin chia va cin phu ctia nam 16n hon nit.

- M6 mém: moi nam nhd hon maéi nir & ca ba lta tudi.

- Kich thuéc cung rang: Chiéu rong va chiéu dai cung riang: nam 16n hon nit, sy
khac biét rd dan theo tudi; Chu vi cung ring: nam 16n hon nit ¢ ca ba lta tudi.

2. Pic diém ting truéng diu mit va cung ring caa tré tudi tir 11 dén 13.
2.1. Ting truéng ving dau mit.

- Téc 6 tang trudng ddu mat: Chiéu dai nén xwong ham dudi (Go-Me) c6 mirc
ting truong cao nhat, phin mém chiéu dai chan mii c6 muc ting trudng cao nhat,
chiéu dai nén so trudc (SN) co mirc ting trudng thap nhat.

- Nhip d9 tang truong: tir 12 dén 13, nam tang nhanh hon nir.

- Xu hudng tang truong:

+ Nén so: Nén so xoay ra sau (goc N-S-Ba, ting 1,8° & nam va 1,87° & ni).

+ Xuong ham trén: Do nhoé XHT ting, xoay xudng dudi

+ Xuong ham dudi: Do nhd XHD ting, xoay xudng dudi va ra trude.

+ Tuong quan theo chiéu trudc sau gitta XHD va XHT giam, mirc d6 giam cia
nir 16n hon nam gidi.

+ Phan mém: Mdi trén va moi dudi Iii so véi dudng thAm my sau hai nim
nghién ctru.

2.2. Tang truwdng cung rang.

- Nhip d6 ting truong: Nhip do ting trudng cung rang tir tudi 11 1én 13 ctia nam
va nir 12 gidng nhau & hau hét cac kich thudc cung ring.

- Xu huéng tang truong: Chiéu rong giam & ca hai gidi; chidu dai va chu vi ting
0 ham trén, ham dudi va & ca nam va nir.

- Sy thay dbi khép can tir 11 dén 13 tudi: Khép can dbi dau (Loai E) c6 nhiéu
bién thién nhat, 30% khdp can loai II chuyén thanh khép can dbi dau. Do vay, can
han ché su di gan RHLI trén va tdn dung khoang Leeway ham dudi dé c6 sy twong
quan tét vé khop cén sau nay.
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KIEN NGHI

Qua NC nay chung t6i xin c6 mot s kién nghi nhu sau:

1. Kich thudc ddu mit, cung ring va dic diém khép can khac nhau giita cac
ching tdc. Do vay, khi chan doan va lap ké hoach diéu tri nén st dung céc chi s6
cua chung toc do. Truong hop dan toc nao chua c6 dugce cac chi sb trung binh riéng,
can lya chon cac chi s6 trung binh trong cac NC trén cac dan tdc cting chung toc véi
minh.

2. Trén két qua NC cua chung t6i, dya vao gia tri trung binh, xu huéng, mac do
phat trién, cac bac sy rang ham mat s€ co ké hoach dé giam thiéu ty 1¢ 1éch lac
xuong, rang, khop can vao chuong trinh nha hoc duong, phai chim soc ham ring
ngay tir khi con 1a rang sita. Phat hién sém nhiing 1éch lac va nguy co I¢éch lac dé du
phong va diéu tri sém.

3. Tiép tuc nghién ctru & do tudi khac (dudi 11 va trén 13), quy mé ciia NC can
md rong hon vé ¢& mau, dia du...; nham lam phong pht hon nguén tai li€u tham
khao vén di con rat han ché trong van dé nay. Trén nhirng két qua nghién ciru d6 1a
co s& dé xay dung khuon hinh thai va khuén phat trién cho nguoi Viét, rat hiru ich
cho khoa hoc nhan dang va tién doan, va day cling 1a muyc tiéu dé cac nha nhan tric

Viét Nam néi riéng va Chau A noi chung huéng t4i.
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A. INTRODUCTION OF THESIS
L. INTRODUCTION

Analysis of craniofacial and dental arch indexes is essential for making diagnosis
and planning treatment for patients with orthodontics as well as orthopedic
maxillofacial surgery [1],[2]. Currently in Vietnam, although there are some studies on
craniofacial anthropometry, the standard size measurements for each age, including the
age from 11 to 13 is inadequatewhile the such age is related to the highest demand of
orthodontics. Hence, physicians must be familiar with craniofacial indexes of each age
along with deeply understand about the craniofacial and dental arch growth to make
diagnosis and plan treatment for the child [3],[4],[5].

In the world, there are several researchesabout craniofacial morphological
measurements and growth assessments in USA, Canada and Czech Republic. In
Vietnam, there are some studies on craniofacial morphology such as cross-sectional
studies of Nguyen Quang Quyen, Hoang Tu Hung [13],[14], the longitudinal study on
3-5,5 years old children by Ngo Thi Quynh Lan [15], the longitudinal study on cranial-
facial-dental complex growth in children aged 3-5 years old from Tran Thuy Nga [16],
longitudinal study of the dental arch development at the age of 9-12 of Trinh Hong
Huong [17], the study on craniofacial morphological characteristics of the children
between 12-15 years old of Le Duc Lanh [18]. However, there islack of the
longitudinal study to determine the craniofacial and dental arch indexes from 11 to 13
years old and the growth of these indexes by age.

Thus, an longitudinal study on the craniofacial and dental arch development, using
lateral cephalometricteleradiograph along with measuring the dental arch by
imprinting and sample casting, with the aim to identify some craniofacial and dental
arch indexes for a group of Hanoi pupils aged 11-13 years old as well as the timeline
longitudinal growth of these indexes is very necessary.

II. OBJECTIVES
1. To identify some craniofacial and dental arch indexes of a group of Hanoi
pupils at the age 11 to 13.

2. To comment on the craniofacial and dental arch growth of the children group.



III. MEANING OF THESIS

With the method of measuring and analyzing on the lateral
cephalometricteleradiographs and the gypsum dental arch samples of 122 students
from 11 years old to 13 years old at three different measuring times along withusing
Sidexis next Generation software to measure the craniofacial indexes and electronic
slide ruler with the accuracy of 0.01 mm to measure the size of dental arch, using the
Autocad software to draw radiographs and ensure the accuracy in the technique of
cephalometricteleradiograph overlap, the work identified 48 craniodentofacial indexes,
7 sizes of dental arch for each jaw. The results of the study identified some
craniofacial and dental indexes and described the craniofacial and dental arch growth
pattern of 122 pupils from 11 to 13 years old to find out the development law of
Vietnamese craniofacial structures. These were the basic data, published the first time
in Vietnam, used as a basis for making diagnosis and planning treatment for patients
with orthodontics as well as referencing for next researches in the future.
IV. STRUCTURE OF THESIS

The thesis includes 146 pages excluding the annexes and references. The content
of the thesis includes: Introduction: 2 pages; Literature review: 38 pages; Subjects and
Research Methodologies: 23 pages; Results: 28 pages; Discussion: 50 pages;
Conclusions: 3 pages; Recommendations: 2 pages. The thesis has 56 tables, 38 charts,

75 figures, 150 references (31 in Vietnamese, 119 in English).



B. CONTENT OF THE THESIS
CHAPTER 1: LITERATURE REVIEW

1.1. Methodologies for investigating and evaluating craniofacial growth.

- Research methodologiess: Several methods are available such as direct
measurement, photography, craniofacial investigation in three dimensions, using CT
Conebeam imagines. However, the mentioned methods have some disadvantages such
as unstable magnification, requirement of expensive equipment...

In 1922, Pacini [96] the first time introduced the lateral cephalometric radiographs.
But until 1931, Holly Broadbent (USA) and Hofrath (Germany) introduced the
standardized lateral cephalometric radiographs for the oriented development of
craniofacial complex. Later, the lateral cephalometric radiographs were used by
Tweed, Steiner and Ricketts [86],[87],[88] as the primary tool for analyzing and
establishing criteria in diagnosis and proposal the orthodontic treatment plans. With
the advantages such as non-requirement expensive equipment, possibility in analyzing
both hard and soft tissues, the lateral cephalometric radiographs have been used widely
in investigating the craniofacial growth and become an indispensabletool for
orthodontists before planning orthodontic treatment.

- Evaluation of craniofacial growth from 11 to 13 years old on the lateral
cephalometric radiographs.

+ Value comparison methodology: Measuring each radiographseparately, the
difference was calculated by subtracting the value at this time fromthe value at another
time. Pros: highly quantitative, easy to evaluate the difference between each time in
the growth process.

+ Overlapping radiographmethodology: to evaluatethe extent and direction of growth.

Whole radiographoverlapping: Sellaturcica-Nasion (S-Na) line was used by a
lot ofauthors, especially Tweed, Steiner, Brodie and Bjork because identification of
two reference points (S point and Na point) was easy when they were quite far from
each others. This made the overlapping radiographresult more accurate and in the

study we also used such reference line.



Figure 1.33. Overlapping radiograph according to S-Na with S point [3].

Local and regional overlapping radiograph: using reference lines and points
that were very closed to studied area to assess accurately level and growth tendency of
studied area.

e In upper jaw: in the study we also used the Palatal plane with ANS point to
overlap radiograph by identifying easily 2 reference points (ANS, PNS). These points
were far from each others.

e In lower jaw: we overlapped radiograph by using Mandibular plane that passed
GoMe with reference points Go, Menton and Gonion. These points stayed in stable
area, so the result was relative accurate.

1.2. Research methodologies about the growth of dental arch.

Measuring on the digitized function sample or measuring by computerized
tomography were unnecessary when comparing between cost and benefit. In the study,
we used electronic slide ruler with the accuracy 1/100 mm and digital display. The
electronic slide ruler was used in almost recent studies to measure the size of teeth and

dental arch.

Figure 1.43. The electronic slide ruler [17].



CHAPTER 2: SUBJECTS AND RESEARCH METHODOLOGIES

2.1. Subjects.

Pupils were grade 6 (11 years old) at Ngo Quyen Secondary School, Ha Huy Tap
Secondary School or Le Ngoc Han Secondary School — Hai Ba Trung district — Hanoi.
They were born from July to December, 2003 and monitored in two consecutive years.
2.1.1. Selection criteria.

+ There were grandparents, parents who were Vietnamese, Vietnamese ethnic
(Kinh), not injured at craniofacial area and jaw or congenital malformations.

+ There were not diseases that affected the development of head-face and dental arch.

+ The teeth were healthy, or if they were pathological, they had been treated and
the milk teeth intacted. Besides, there were not tooth decay at the positions which were
the point of measurement.

+ There were not bad habits or orthodontics.

+ At the beginning of study, the average age was 11 years old +£ 3 months old
(based on the pupils’ birthday)

2.1.2. Exclusion criteria: Not eligible for selection criteria above.

2.2. Research methodology.

2.2.1. Study design: /ongitudinal study

2.2.2. Sample size and sample selection: 122 pupils (62 boys, 60 girls), purposive
sampling to meet the selection criteria.

2.3. Study period and location.

- Study period: from October 2014 to July 2017.

- Location: Ngo Quyen Secondary School, Ha Huy Tap Secondary School or Le
Ngoc Han Secondary School — Hai Ba Trung district — Hanoi. Taking the lateral
cephalometric radiograph and imprinting the dental arch sample at School of Odonto —
Stomatology — Hanoi Medical University.

2.4. Steps of implementation.
2.4.1. Steps of collection craniofacial data.
2.4.1.1. Anatomical landmarks and research indexes:
The landmarks and indexes were built according to the ones used for diagnosis in

the recent orthodontic documents [1],[2]. We used 32 anatomical landmarks, 48



indexes on the lateral cephalometric radiograph (including: the dimension and base
angles of cranium; the size and angle of maxilla, mandible; protrusion of facial bone;
facial and interregional height; the position and tilt of front teeth; the angle size versus

SN line, FH line and soft tissue) to assess the growth of head-face.

Hinh 2.3. Anatomical landmarks in the study [32].

2.4.1.2. Taking the lateral cephalometric radiograph.

- Using machine Sirona made by Siemens (Germany) to take the standardized
lateral cephalometric radiograph [84],[97].

- Quality requirements of radiograph:

+ Whole structures displayed on the radiograph had similar shape and size with
anatomical structures (the images had to be authentic).

+ Anatomical area had to display clearly and structurally.

+ Radiograph was high quality such as density, contrast and clarity.

+ Teeth were in the center of bite posture.
2.4.1.3. Measuring tools: Sidexis Next Generation software made by Siemens
(Germany) came with X-ray machine and was a specialized software to measure
craniofacial indexes. The software had Color and Sharp toolbar to make anatomical
landmarks clearer. In order to verify the accuracy of the software, we printed the
radiograph and measured it directly, after that comparing the results of the direct

measurement and the software measurement showed the similar results.



Hinh 2.4. Using Color va Sharp toolbar on the software
(Study code HHT 31).
2.4.1.4. Using AutoCad software to draw radiograph: helped overlapping process

be accurate.

11 tudn 12 tutn
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Hinh 2.7. Overlapping radiograph by the age (Study code LNH 43).

Color of drawing: black (11 years old), blue (12 years old), red (13 years old)
according to convention of USA orthodontic Association in 1990 [1].
2.4.2. Collection of dental arch data.
2.4.2.1. Research indexes on the jawed sample: Maxillary inter-canine width,
Maxillary intermolar width 1, Maxillary intermolar width 2, Mandibular inter-canine
width, Mandibular inter-molar width 1, Mandibular inter-molar width 2, Anterior
maxillary segment length, Posterior maxillary segment length 1, Posterior maxillary
segment length 2, Anterior mandibular segment length, Posterior mandibular segment
length 1, Posterior mandibular segment length 2, Maxillary circumference and
mandibular circumference.
2.4.2.2. The steps of dental arch data collection.

- Imprinting the dental arch: using Aroma Fine DF III; supper-hard gypsum
New Plastone (GC Corporation) made by GC Japan.



- Criteria of gypsum dental arch sample: imprinting clearly the characteristics
of teeth and dental arch, there were not foam or broken at the positions that are
measurement points.

- Measuring method: measuring within 10 days after removing the sample from
the mold to avoid shrinkage, the measurement points were marked by 0,5mm pen,
measuring in natural light and room temperature, each dimension was measured 3
times and got result by the average of 3 measurements.

2.5. Data processing: the data was entered into computer, then processed by SPSS
16.0 and STADA program.

- Horizontal analysis: Using t-test to determine the differences of research
characteristics.

- Vertical analysis: Using t-test because the variables in our study were standard
variable, bell shaped curve diagram (Gaussian distribution graph).

- Drawing the growth line: using Microsoft Excel software to draw the growth
line, using Kleibaum and Kupper’s method [122] to test the slope (parallelism) via
angled coefficient and height (the growth level).

- Evaluating the growth correlation: through Pearson correlation coefficient.

- Evaluating the error during research process: verifying the tester’s
consistency via Pearson correlation coefficient; using Dahlberg’s method to qualify the

sum of error.



CHAPTER 3: RESULT
3.1. Several craniofacial indexes.

e Cranial base: the length of anterior cranial base (S-N), the length of posterior
cranial base (S-Ba), the length of whole cranial base (N-Ba), cranial base angle (N-S-
Ba). The size of cranial base was different between boys and girls (p<0,01). Yet,
cranial base angle was not different among them (p>0,05).

e The protrusion of Maxilla and Mandible.

Table 3.3. Protrusion of Maxilla and Mandible (n=122).

Figure Protrusion of maxillary alveolar bone (S-N-Pr)(0%)
Macxillary protrusion (S-N-A)(0°)
11 80,85 | 3,25 NS 80,80 | 3,35 = 0,4678
12 82,15 | 3,08 NS 82,20 | 3,23 = 0,4601
13 | 83,30 | 3,12 NS 83,40 | 3,14 04313
Mandibular Protrusion (S-N-B)(0°)
11 76,63 | 3,28 NS 77,33 | 3,57 | 0,1309
12 | 78,23 | 3,29 NS 79,09 | 3,70 | 0,0895
13 | 79,48 | 3,26 NS 80,50 | 3,64 @ 0,0532
Correlation between Maxilla and Mandible (ANB)(0%)

11 4,21 1,79 * 3,48 2,02 | 0,0183
12 3,86 1,66 * 3,13 1,96 | 0,0139
13 3,77 1,64 wox 2,92 1,86 | 0,0041
Protrusion of chin (S-N-Pog)(0%)
11 77,40 | 3,32 NS 78,16 | 3,54 | 0,1100
12 | 78,90 | 3,32 NS 79,84 | 3,61 0,0684
13 | 80,29 | 3,32 NS 81,32 | 3,65 @ 0,0531
Comment: The protrusion of Maxilla and Mandible (SNA, SNB) was not

different between male and female (p>0,05). However, correlation of Maxilla and
Mandible (ANB) was different among male and female (p<0,05 va p<0,01).

e Position and the tilt of incisors.
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Table 3.5. Position and the tilt of incisors (n=122).

Angle among S-N and axis of upper middle incisor (S-N/axis

1)(0°

Male (n= 62) Level of | Female (n=60) P
Age x SD | significance x SD | (t-test)
11 | 108,38 | 6,55 NS 109,94 | 5,93 @ 0,0846
12 109,25 | 6,99 ok 112,41 | 5,38 @ 0,0030
13 106,24 | 6,40 * 108,72 | 5,67 | 0,0126

Angle among axis of upper middle incisor and mandibular

plane (GoMe/axis 1)(0")

11 97,40 | 6,69 NS 97,10 | 5,78 | 0,3969
12 97,51 | 7,42 NS 96,34 | 5,61 @ 0,1658
13 94,25 | 6,94 NS 93,02 | 5,07 @ 0,1343

Angle among axis of upper middle incisor and axis of lower

middle incisor (1/1)(0%)

11 116,79 | 8,13 NS 116,05 | 6,94 | 0,2949
12 116,02 | 9,22 NS 115,35 | 8,24 | 0,3369
13 122,23 | 8,06 NS 121,68 | 7,13 | 0,3440

Overjet (mm)

1| 471 | 1,68 o 397 | 1,54 | 0,0066
12| 456 | 148 * 401 | 1,31 00170
13 | 405 | 135 ok 347 | 1,32 0,0088

—~ Overbite (mm)
i{”;{{ IS K 11 400 | 1,68 *k 330 | 1,50 | 0,0084
\__ A ﬂ(%_f_ 12| 354 | 136 o 294 | 1,16 | 0,0051
“O0) T ;s o 2,40 | 1,00 0,0015

Comments: Overjet and overbite of boys were larger than those of girls. The
difference was significant (p<0,05, p<0,01), but angle among axis of upper middle

incisor and axis of lower middle incisor was not different at all 3 ages (p>0,05).
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e Facial and interregional height: facial height and the length of facial axis at
the age of 11, 12 were not statistically significant (p>0,05) or the level of statistical
significance was low (*). However, at the age of 13, the differences of facial height
between male and female were very clear at whole dimensions (male was larger than
female).

e The distance from aesthetic line E to upper lip and lower lip.

Bang 3.10. The distance from aesthetic line E to upper lip and lower lip (n=122).

E — Ls (mm)
Male (n=62) Level of | Female (n=60) P
Age x SD | significance x SD | (t-test)
11 -2,08 | 2,01 oAk -0,72 | 1,82 |0,0001
12 | -1,18 | -0,02 ok 1,54 1,59 | 0,0000
13 | -0,40 | -0,74 rokk 1,19 1,50 | 0,0000
E — Li (mm)
11 | 2,84 | 2,55 * -1,90 | 2,33 10,0178
12 | -1,73 | 1,90 * -0,96 | 1,73 | 0,0106
13 | -0,83 | 1,41 *x -0,15 | 1,72 | 0,0094

Comment: Male’s lip was more protrusive than female’s lip at all three ages in
the study.
3.2. Dental arch indexes.

e Dental arch width: Maxillary and mandibular width of boys were larger

than those of girls (p<0,01, p<0,001).
o Dental arch length: Maxillary length was almost different between male and
female (male was bigger than female) with p<0,05, p<0,01; mandibular length
appeared the differences at the age of 12 and 13 (p<0,05).
o Dental arch circumference: Dental arch circumference of male was always
larger than that of female, the difference was a statistical significance at whole ages.

3.3. Craniofacial growth.
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- The pace of craniofacial growth (ordering from high to low): Mandibular length
of male and female was the highest speed; with soft tissues, the growth of nasal length
was the highest; the length of anterior cranial base was the lowest growth.

- The rate of craniofacial growth: at the age of 12, 13 the growth rate of many
craniofacial dimensions and indexes of male was faster than those of female and the
differences were statistical significance. It showed that, at the age of 12, 13, several
male’s craniofacial indexes had been a breakthrough growth comparing to female’s
ones.

3.4. Dental arch growth.

- Changes in dental arch dimension from 11 years old to 13 years old: the
width of maxilla and mandible tended to decrease in both men and women. However
the length and the circumference tended to increase in both genders at the age from 11
to 13.

- Dental arch growth rate: the results indicate that the dental arch growth rate at
the age 11 to 12 and 12 to 13 of male and female were similar in almost dental arch
dimension (p12, p23>0.05).

- Growth correlation between upper jaw and lower jaw: the result at table 3.27
illustrates that dimension correlation between upper and lower dental arch during the
growth process was medium and high. It shows that, there was interaction between

dimension of upper and lower dental arch throughout the growth process.
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CHAPTER 4: DISCUSSION

4.1. Research methodology of the growth.

Studies on craniofacial and dental arch growth have 2 methods: cross-sectional
study and longitudinal study. Longitudinal study is more advanced than cross-sectional
study because the data are collected from each individual during growth process. The
most elaborate thing in longitudinal study is the requirement of fixed patterns with
subjects were identified at the beginning of study and maintained throughout study.
Longitudinal study brings valuable results and the data is connected over time, so it
not only evaluates the development tendency and level of whole research patterns but
it also evaluates each individual. Hence, we select longitudinal study with the results
are processed and assessed via appropriate algorithms.

4.2. The trueness, accuracy and errors in collecting data.

+ Verifying the tester’s consistency via Pearson correlation coefficient: the results
show that correlation between 2 measurements on lateral cephalometric radiograph
and dental arch was very tight (r > 0,8), especially with dental arch (r > 0,9). It means
that the error between 2 measurements was negligible and the original data was
ensured the accuracy as well as not affected by the mistakes during research process.

+ Quantifying the sum of error: we selected 90 radiographs randomly (30
radiographs for each age) and re-measured 25/48 research indexes at another time (3
months after the first measurement) by the same tester. Dahlberg method was used to
evaluate the sum of error. Table 4.5 depicts that there was not any indexes whose the
sum of error occupied over 10% total observed variance. Only Cd-Go accounted for
7,4715% because of the difficulty in identifying Cd on the lateral cephalometric
radiograph. And thus, the mean and standard deviation of sample were not affected by
the mistakes of variance.

4.3. Results of study.
4.3.1. Dimension, indexes of head-face and dental arch at the age of 11, 12, 13
years old.

% Head-face.

- Cranial base: Cranial base indexes were different between boys and girls

(p<0,01, p<0,001). But cranial base angle was not different among boys and girls. Our
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research results about cranial base angle are similar to the study of Dong Khac Tham
[7]. It claims that gender differences were only at dimension indexes and not at cranial
base shape.

- Maxilla and mandible: male’s maxillary dimension was larger than female’s
one, but the difference was not a statistical significance (p>0,05). Whereas, Tran Thuy
Nga’ s Study at the age from 3 to 5 states that the gender was main factor of difference
between maxillary and mandibular dimension. Explanation for that, our research
subjects are children at the age from 13 to 15, besides because several girls in our
study are puberty and get the pick of growth, it offsets the disparities by gender.

- The protrusion of maxilla and mandible: maxillary and mandibular protrusion
among men and women were not almost different (p>0,05). The protrusive disparity of
upper alveolar bone between boys and girls appeared at the age 12 and 13, boys were
smaller than girls.

- Facial height: Facial height as well as the length of facial axis at 11 and 12 years
old were statistical insignificance (p>0,05) or lowly statistical significance (*). But at
the age of 13, the difference about facial dimension was clear at all sizes (male was
large than female). It evidences that shape disparity about craniofacial complex
between man and women was gradually clear by age.

- Position and the tilt of incisors: overjet and overbite were clearly different
between boys and girls (girls were smaller than boys) and the disparity was statistical
significance (p<0,05; p<0,01). Yet the angle among axis of upper middle incisor and
axis of lower middle incisor was not different. It is probably ideal correlation to stabilize
the occlusion during chewing process.

- The distance from aesthetic line E to upper and lower lip: the results at table
3.10 and 3.19 show that comparing to aesthetic line, upper and lower lip were
backward at both genders (p<<0,001). Our research results demonstrates that tending to
straight up of upper and lower incisors after 2 years research along with rapid growth
of pick nose and soft tissue of chin (Pog’) were main reasons to explain for that

situation.

- Comparison the craniofacial morphology among male and female at the

age 11, 12, 13.
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Graph 4.3: Morphological graph comparing craniofacial dimension between male
and female at the age 11, 12, 13.

According to graph 4.3, the number of men’s craniofacial dimensions which were
higher than that of women gradually increases by age. At group of 11 years old, there
were three sizes (Pn-Sn, Cd-Go, Go-Me) of women that are larger than that of men; at
the age of 12, there is only one size (Cd-Go); however, at the age of 13 whole men’s
dimensions are larger than women’s ones.

% Features of dental arch dimension.

- The disparity of dental arch size between Vietnamese boys and girls.

+ Dental arch width: in Knott’s study [58], the authors conclude that men’s dental
arch width was larger than that of women at different levels. Our research also
illustrates the similar result.

+ Dental arch length: there is almost no differences or very low difference. Our
study results are similar to Trinh Hong Huong’s research [17].

+ Dental arch circumference: men’s dental arch circumference was larger than that
of women at both maxilla and mandible. Trinh Hong Huong’s research results also
depict the same result.

4.3.2. Craniofacial and dental arch growth.

4.3.2.1. Craniofacial growth trend.
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% Macxillary dimension.

Figure 4.2. The growth of maxilla (Study code LNH 41).

Our research results show the rise of maxillary base length (men 3,65mm, women
3,88mm), the anterior growth of maxillary base, the posterior development of
maxillary tuberosity and posterior lengthening of maxillary base to create the space for
second maxillary molar. At the same time, maxillary tuberosity also increases its size
by accreting outer bone.

+* Mandibular dimension.

Figure 4.3. Mandibular growth trend (Study code LNH 41).

The development of mandibular base length: rising 9,34 mm at men va 8,12 mm at
women by accreting bone in the front of mandible (chip zone) and anterior lengthening
of mandible. The posterior movement of mandibular vertical branch’s front shore is
due to bone loss. To prepare for the appearance of the second permanent molar, beside
bone loss at vertical branch’s front shore, it is necessary to accrete bone at back shore
of mandibular vertical branch. According to Brodie [26],[33], the accretion bone at
mandibular vertical branch’s back shore contributes nearly 80% to the increase of

whole mandibular length.
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Figure 4.4. Posterior growth of Mandible at the age 11, 12, 13

(Study code boy LNH 41, study code girl HHT 9)

«* Protrusion of Maxilla and Mandible.

Table 4.20. Change of maxillary and mandibular protrusion.

11-12 years old 12-13 years old 11-13 years old

Gen- Level Level Level
Index der P of P of P of

(0%  (t-test) signi- (0%  (t-test) signi-  (0°)  (t-test)  signi-

ficance ficance ficance
S-N-A° Boy 1,30 10,0000  *** 1,16 0,0000  *** 2,46 0,0000 *oxk
(0% Girl 1,40 10,0000 *** 120 0,0000 *** 260 0,0000 @ ***
S-N-B  Boy 1,60 0,0000  *** 1,25 0,0000  *** 2,85 0,0000 *oxk
(0% Girl 1,75 0,0000  *** 1,42 0,0000  *** 3,17 0,0000 ok
ANB  Boy -035 00049 ** 009 01878 NS -045 0,0021 o
(0% Girl -0,35 0,0008  ***  -021 10,0142 * -0,56  0,0001 ok
S-N-Pr Boy 1,15 0,0000  *** 0,87 0,0000  *** 2,02 0,0000 *oxk
(0% Girl 1,57 0,0000  *** 0,97 10,0000  *** 2,54 0,0000 ok
S-N-Id Boy 1,13 0,0000  *** 1,03 10,0000  *** 2,16  0,0000 ok
(0% Girl 1,54 0,0000  *** 1,11 0,0000  *** 2,65  0,0000 *oxk
S-N-Pg Boy 1,51 0,0000  *** 1,39 0,0000  *** 2,90  0,0000 *oxk
(0°) Girl 1,68 0,0000  *** 1,48 0,0000  *** 3,16  0,0000 *oxk

SNA and SNB angle are important standards in research about changes of lateral

face and supply information about correlation between maxilla, mandible and cranial
base on the middle of vertical plane. The rise of SNA and SNB angle (table 4.20) show

the anterior growth of maxilla and mandible complex. The anterior growth of face will

push the face forward and far from cranial base. The statistically significant changes of
SNA and SNB angle demonstrate that N point, A point, B point moved to front of

Sella point with similar pace.
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The protrusion of maxillary and mandibular alveolar bone increase because
anterior movement of Pr and Id are faster than Nasion point. The anterior movement at
female is more than at male (female’s S-N-Pg angle rises more than that of male), so

anterior movement of Id point at female is more than at male.
% Teeth.

From 11 to 13 years old
Gen-

I —
ndex der P Signifi

(t-test)  -cance
Boy | -2,13  0,0000 HoxE
Girl | -1,21 0,0083 *x
GoMe/axis | Boy | -3,15°  0,0000 ook
1(0% Girl | -4,08  0,0000 *Ox
Boy | 5,45°  0,0000 HokE
Girl | 5,63°  0,0000 HoHk
Overjet Boy 0,65 ,0000 oAk
(mm) Girl | -0, 00,0001 ok
Overbite Boy | -0,97 0,0000 wkE
(mm) Girl | -0,90  0,0000 HoxE
Boy | -2,40  0,0000 HoEE

S-N/axis 1

1/1(0°)

Axis 1- NA
XSLENA T Gi | 138 00008 e
Boy -0,98 0,0000 * Ok

1- NA

- Girl -0,72 0,0000 wkx
Figure 4.9. The change at . Boy | -222  0,0000 o
angle of incisor’s axis (Study Axis 1-NB Girl | -2,83 00000 * *
code LNH 41) | -NB Boy -0,87 0,0000 *Ex

Girl | -0,83 0,0000 ok
Table 4.22. Change at angle and position of

incisor.

Angle between Sella — Nasion line and axis of upper middle incisor as well as the
tilt of lower middle incisor and Go-Me line (Go-Me /axis 1) declined from 1,22° to
4,08Y, the increase of 1/1 angle at boy was 5,44°; at girl is 5,63°. The decrese of upper
incisor’s angle and lower inscisor’s angle along with the increase 1/1 angle depict that
there was a convergance of upper and lower incisor (more straight) after a frontal tilt
to create space for the development of permanent teeth. The anterior development and
rotation of mandible are responsible for the decrease of overjet and overbite during
growth process at the age from 11 to 13 years old. Hence, in the orthodontic
malocclusion treatment should be intervened in the period of strong growth.

% Facial and interregional height.

Facial shape: Brown’s study [142] claims that facial shape at boy and girl in a
ethnic group appeared the difference in the period of puberty. Our research result
(table 3.4) shows that at the age 11, 12 the disparities of facial height as well as facial
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axis length at boy and girl were not statistical significance (p>0,05) or low significance
(*). However, at the age 13, the difference about facial height between male and
female was very clear at all dimensions (male was larger than female). It indicates that
the growth rate of facial height at Vietnamese children was similar to Brown’s study
[142].

Proportion of facial height during growth process.

Ratio of upper facial height and whole
anterior face (NLANS-PNS/N-Me)
Age
11 years old 13 years old
Gen
Boy 46,99% 47,89%
Girl 46,55% 47,10%
p (t-test) 0,1074N8 0,0082"

Table 4.23. Proportion of facial height by age.
Figure 4.10. Proportion of

facial height by age
(Study code LNH41)

Our research results depict that ratio of upper facial height and whole anterior face
at 11 years old at boy was 46,97%, at girl was 46,52% and the disparity was statistical
insignificance (p>0,05). But at the age 13, the such ratio at boy was 47,89% and
47,10% at girl; the difference was statistical significance (p<0,05). The results claim

that the ratio of upper facial height and whole anterior face depended on age and

gender.
Facial height growth.
Growth | Growth
from 11 to 13 years old  (t-test) from 11 to 13 years old
NLANS- .
Boy 5,42 0,0000 3,54 Girl
PNS(mm)
N-Me .
Boy 9,07 0,0000 6,11 Girl
(mm)
S-Go Boy 5,78 0,0000 9,07
N-Me
(mm)  Girl 4,04 0,0000 6,11

. . . Bang 4.24. Comparison of facial height growth.
Figure 4.11. Dimension of

facial height.
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The development of temporal — zygomatic joint and zygomatic — maxillary joint
push maxilla forward and down freedomly, so there is an anterior increase of upper
facial height. The results at table 4.24 indicate that the growth pace of upper facial
height growth at male was faster than that at female (p<0,001).

The results also show that the height of whole anterior face at boy increased faster
than that at girl and it was statistical significance. Table 4.24 illustrates that the length
of whole anterior face (N-Me) developed more fastly than the length of whole
posterior face (S-Go).

The length of facial axis is a feature which shows the correlation between
mandible and cranial base by two trends: horizontal direction (facial depth) and
vertical direction (facial height) as well as common growth trend of lateral face. Table
4.24 demonstrates that the length of facial axis increased 5,78 mm at male, 4,04 mm
at female and had statistical significance (p<0,001).

% The rotation of jawed bone during growth process from 11 to 13 years old.

Level
Gen-  Overall P of
Index
der  disparity (t-test) signifi-
cance
SN/ANS-  Boy 2,10 0,0000 hokk
PNS Girl 2,42 0,0000 *Hx
SN/Me-Go  Boy 2,36 0,0000 *rk
(0% Girl 2,70 0,0000 oAk
(S-N- Boy 2,90 0,0000 HoAk
Pg)(0°) Girl 3,16 0,0000 Hokk
Figure 4.12. Level of N-S-Gn Boy 1,92° 0,0000 ok
mandibular rotation. (0% Girl 1,99" 0,0000 o
Ar-Go-Me  Boy 2,29 0,0000 *kok
(0% Girl 1,94 0,0000 Hokk

Table 4.25. Level of maxillary and
mandibular rotation.

- Maxillary rotation: Angle between Sella-Nasion line and maxillary plane rose
2,10° at boy; 2,42° at girl (p<0,001) after 2 years research.

- Mandibular rotation: S-N/Me-Go angle along with the length of facial axis
increased in both gender and were statistically significance (boy 5,78 mm, girl 4,04
mm,(p<0,001). It is basis to conclude that Mandible rotated down as well as had
forward and down growth trend. Hence, that once reaffirm that it was impossible when

applying racial growth of a race for other races.
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Hinh 4.13. Forward and down rotation of Maxilla and Mandible at the age of 11-
12-13.
(Overlapping radiograph by SN: study code boy LNH 41, study code girl HHT 9)
Our research result shows that, the rise of whole anterior facial height was larger
than that of whole posterior facial height and it was a statistical significance (p<0,001).
S-N-Pog increased 2,9° at boy and 3,16° at girl. It indicates that comparing to cranial
base both male’s and female’s face moved by down and anterior vector, however at
female anterior trend was more clear than at male (the increase of S-N-Pog angle at
male was smaller than at female); at male down trend is more majority than at female.
Comparing our study results to other studies in the world: Generally, Vietnamese
children’s faces mainly grow by vertical trend, their chins lengthen forward more than
that of white children at the same age. Their faces are also longer and more anterior
protrusion. Hence, it is necessary to research and analyze more other craniofacial
features at other ages to conclude definitively about distinctive growth characteristic of
Vietnamese children.

% The growth of soft tissues.

Figure 4.16. The growth of soft tissues (Study code LNH41).



22

The development of nasal length (Pn-Sn) (at boy was 17,90%, at girl was 14,95% -
the highest craniofacial index) along with the decrease of GI’- N’- Pn angle and Cm-
Sn-Ls angle depict that the pick of nose (Pn) grew fastly ahead and down. Comparing
to aesthetic line, upper lip was backward 1,68 mm at male and 1,45 mm at female;
lower lip was backward 2,01mm at boy and 1,75mm at girl.
4.3.2.2. Dental arch growth.

e Growth trend and rate of dental arch dimension.

Graph 3.16 to 3.29 describe that the growth rate of dental arch at the age from 11
to 12 and from 12 to 13 years old at boy and girl were the same at all dental arch
dimensions (p12, p23>0.05). The disparity only appears with lower milk tooth
1(p<0,05) and lower milk teeth 2 (p<0,01) at children from 12 to 13 years. In detail,
the decrease at girl is larger than at boy and it is shown in graph 3.20 and
3.21(female’s performed line is steeper than that of male).

e Change of occlusion at the ages.

Lic 11 tudi Lic 13 tudi

0 tre
10 Khép cin 0 Khép cin
e | loai Il e | loai ll
18 3

&

1 tre
104 Khép cin / 4 Khép cin
tré logi E . tré loai E
% la
8  Khép cin 3 uré 118 Khép ciin
tre loai I tré loai I

Figure 4.17. Change of occlusion from 11 to 13 years old.

Our research (figure 4.17) illustrate that edge-to-edge (type E) had the most
variation during change process to have permanent occlusion at 13 years old. However
1/104 (0,9%) edge-to-edge (at 11 years old) is still unchanged the correlation after 2
years research (at 13 years old), and 3/10 occlusion type II (account for 30%) turns
into edge-to-edge. Hence we should spend especial attention to children with occlusion
type II to limit the movement of upper first molar and utilize Leeway interval at lower

jaw for good correlation of occlusion later.
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CONCLUSIONS

From research on 122 pupils at the age from 11 to 13 at three secondary schools
in Hanoi, we make some conclusions as below:

1. Identifying several craniofacial and dental arch indexes at the age 11, 12, 13.

- Craniofacial dimension: male’s cranial base is larger than female’s, but there is
not different about cranial base shape (cranial base angle); Maxilla and Mandible:
male is larger than female, yet the difference is not statistically significant.

- Maxillary and mandibular protrusion: there is not almost difference among men
and women, however at all three ages correlation between maxilla and mandible
(ANB) at boys is bigger than at girls.

- Facial and interregional height: the difference about shape of craniofacial
complex is more and more clear by age.

- Overjet and overbite: overjet and overbite of male are larger than those of female.

- Soft tissue: men’s lip is more protrusive than women’s lip at whole three ages.

- Dental arch dimension: The width and length of dental arch: male is larger than
female, the difference is more and more clear by age; dental arch circumference:
women are smaller than men at all three ages.

2. Characteristics of craniofacial and dental arch growth at children from 11 to
13 years old.
2.1. Craniofacial growth.

- The pace of craniofacial growth: base mandibular length (Go-Me) is the highest
growth speed; with soft tissue, the growth nasal length is the highest; the length of
anterior cranial base (SN) is the lowest growth.

- The growth rate: from 12 years old to 13 years old, male’s growth is faster than
female’s growth.

- Growth trend:

+ Cranial base: cranial base rotates back (angle N-S-Ba, increases 1,8° at boys
and 1,87° at girls).

+ Maxilla: maxillary protrusion rises and rotates down

+ Mandible: mandibular protrusion increases, rotates down and forward.

+ Correlation among maxilla and mandible decreases, the level of decrease at
male is smaller than at female.

+ Soft tissue: comparing to aesthetic line, upper lip and lower lip are backward
after 2 years research.

2.2. Dental arch growth.

- Growth rate: dental arch growth rate at the age from 11 to 13 of men and women
are similar at almost dental arch dimensions.

- Growth trend: The width decreases at both genders, the length and
circumference increase at maxilla as well as mandible and at both boys and girls.

- Change of occlusion at the age from 11 to 13: edge-to-edge has the most
variation, 30% occlusion type II turn into edge-to-edge. Therefore, it is necessary to
limit the movement of upper first molar and utilize Leeway interval at lower jaw for
good correlation of occlusion later.
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RECOMMENDATIONS

From the results of the study, we suggest some recommendations as below:

1. Dimension of head-face, dental arch and characteristics of occlusion are
different between each race. Thus, diagnosis and treatment planning should use
indexes of each race. In the cases, there is not medium indexes of ethnicity, it is
necessary to select the medium indexes in the researches implemented on the same
race.

2. Based on our research about the mean, the trend, the level of development,
orthodontist will have plan to reduce the deviant proportion of bone, teeth and
occlusion in dental schooling program such as: taking care pupil’s teeth since they
were milk teeth; early detection of the deviation and deviant risk to prevent and treat
early.

3. Carrying out the similar researches at other age groups (under 11 years old and
over 13 years old), the scope and scale of these researches should be widened about
sample size as well as geographic areas to enrich the reference resources for the topic.
Those studies will become basis to construct Vietnamese morphological mold and
developmental mold which are not only very useful for scientific identification and

prediction but also the purpose of Vietnamese along with Asian anthropologist.



THE WORK IS COMPLETED

AT SCHOOL OF ODONTO - STOMATOLOGY - HANOI MEDICAL
UNIVERSITY

Supervisors:
1.Professor. Le Gia Vinh

2.Associate Professor. Vo Truong Nhu Ngoc

The thesis will be defended in the Board of University Thesis Evaluation at
.... (hour)........(day)...... (month)...... (year)....

The thesis can be found at:
1. National Library.

2. Library of Hanoi Medical University.



THE RELEVANT SCIENTIFIC WORKS WERE PUBLISHED

1. Pham Cao Phong, Le Gia Vinh, Vo Truong Nhu Ngoc (2016), “Some
features of facial skeleton structures in Vietnamese children aged 11 years old on
cephalometric”, Vietnam Medical Journal, Vol 439, No 1, page 36-40.

2. Pham Cao Phong (2016), “Dental arch dimension in Vietnamese pupil
group at the age of 117, Journal of Practical Medicine, No 5 (1010), page 65-68.

3. Pham Cao Phong, le Gia Vinh (2016), “Cephalometric assessment of
mandibular growth and rotation among children from 11 to 12 years old”, Vietnam
Medicine Journal, Vol 453, No 1, page 7-9.

4. Pham Cao Phong, Le Gia Vinh, Vo Truong Nhu Ngoc (2017), “Changes in
dental arch dimensions in Vietnamese children from 11 to 12 years old”, Vietnam

Medicine Journal, Vol 455, No 2, page 1-4.






