PAT VAN PE

Nhay cam nga (NCN) la mét hoi chung kha thuong gap va
la nguyén nhan khéng nho gay ra su khé chiu thuong xuyén cho
nhiéu nguoi. Do vay, viéc diéu tri nhay cam nga la méi quan tam
ctia nhiéu bac si rang - ham - mit. Cé nhiéu phuong phap diéu tri
nhay cam nga, trong dé, diéu tri bang laser 1a phuong phap diéu
tri cé tac dung kép cho hiéu qua giam nhay cam tac thi va lau dai.
O Viét Nam, hién nay laser diode bat dau duoc sir dung rong réi
trong nha khoa noéi chung va trong diéu tri nhay cam nga noi
riéng. Tuy nhién, cac nghién ctu vé tac dung cua laser diode
trong diéu tri nhay cam nga phan 16n 1a nhiing nghién ctru don 18,
chua c6 nghién ctru nao di sdu tim hiéu mot cach co hé théng vé
cac thdng sb diéu tri thich hop nhét cho loai laser nay dé dat hiéu
qua diéu tri cao ma han ché nhiig tac dong khong mong muén
dén bé mat nga ciing nhu mo tuy.

Vi vay, ching t6i tién hanh nghién ciu dé tai: “Nghién
ciru hiéu qua cia laser diode trong diéu tri ring nhay cam
nga” vaéi cac muyc tiéu:

1. Pdnh gid hiéu qud bit ong nga ciia laser diode trén ring tho.

2. Nhdn xét ddc diém 1am sang ciia ring nhay cam nga.

3. Pdnh gid hiéu qud diéu tri bénh nhan nhay cim nga
bang laser diode, so sanh vdi boi varnish Fluoride.

NHUNG PONG GOP MOI CUA LUAN AN

Pé tai bao gom hai nghién ciu: nghién ctu thyc nghiém in
vitro duoc thuc hién dé 1am co so If luan cho nghién cau thu
nghiém lam sang. Trong nghién ctu in vitro, dé tai da tim ra liu
chiéu tia toi wu cua laser diode 810nm trong diéu tri rang nhay
cam nga qua cac nghién ctru so sanh trén nhimg dbi tuong cé tinh
tuong ddng cao. Pong thoi, dé tai ciing nghién ciu cho thiy tac
dong tich cuc cua laser diode téi mé tiy. Piéu nay cho thay tinh
hiéu qua va an toan cua laser diode khi diéu tri ring nhay cam
nga. Do d6 két qua nghién ctu khang dinh tinh khoa hoc va su
cap thiét cua dé tai.
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Nghién ciu ther nghiém 1am sang c6 d6i ching trén hai
nhém ring co tinh twong dong rat cao, thoi gian theo ddi dai, két
qua phan tich ti mi vira so sanh ngang gitra hai nhdm nghién cau
vira so sanh doc gitta cac thoi diém theo déi. Tir d6 gitip cac nha
lam sanhg lya chon phwong phap diéu trj hiéu qua nht cho ting
truong hop cu thé. Bén canh d6, nghién ctu 1am sang da dé xuat
mot phuong phap danh gia hiéu qua diéu tri nhay cam nga dé ap
dung trén thyc tién 1am sang déng thoi thuan tién trong so sanh
két qua cac nghién ciru khac nhau. Do d6, d¢é tai di cung cap thém
mot cong cu hiru ich cho céac bac si raing ham mat trong qué trinh
diéu tri va nghién ciu.

Bé cuc cua luan &n gdom:

Luan an gém 144 trang khong ké cac trang tai liéu tham
khao va phu luc. Ngoai phan dit van dé 2 trang, két luan 2 trang
va kién nghi 1 trang, luan an chia thanh 4 chuong: chuong 1-
Téng quan tai liéu 38 trang; chuong 2- Ddi tugng va phuong phap
nghién ctu 25 trang; chuong 3- Két qua nghién ctu 38 trang va
chuong 4- Ban luan 38 trang. Luan an c6 37 bang, 12 biéu dd, 29
hinh, 1 so @6 va 153 tai liéu tham khao.

Chuwong 1: TONG QUAN

1.1. Pic diém md hoc va sinh 1y clia men ring, nga ring,
Xuong rang va tuy rang.
1.1.1. Men rang
1.1.2. Xwong ring
1.1.3. Nga rang

Trong nga ring cd cac dng nga, chiém 20%-30% khdi luong
nga rang. Dich tu do chiém khoang 22% tong thé tich nga. Dong
chat long chay nhanh trong dng nga dugc cho 1a nguyén nhan cua
nhay cam nga.
1.1.4. Dic diém md hoc ciia tiy ring

Lép ngodi cung cua té bao tay ring khoe manh 1a 16p
nguyén bao tao nga. Cac nguyén bao tao nga chiu trach nhiém vé
qua trinh tao nga, no 1a dai dién dic trung nhat cua phtc hop nga -



tay va va sy hién dién cua chiing trong 6ng nga 1am cho nga ring 1a
mot md séng.

1.2. Nhay cam nga

1.2.1. Dinh nghia

1.2.2. Dich té hgc va céc yéu té lien quan

1.2.3. Co ché bénh sinh ciia nhay cdém nga

% Thuyét than kinh

% Thuyét vé si dan truyén cdc nguyén bdo tao nga

% ThuyOt thAy ®éng hdc (Nam 1964, Brinnstrom va
Astrom):

Khi nhitng ng nga ngoai vi bi 16 s& chiu nhiing kich thich
trong moi truong miéng lam tang dong chay trong long 6ng nga.
Sy thay d6i nay gy nén thay d6i ap suat trong toan bd nga ring
lam hoat héa cac soi than kinh AS$ tai ranh giéi nga - tay gay nén
& budt.

1.2.4. Cac nguyén nhéan gay héi chi#rng nhay cam nga
1.2.4.1. Tut loi
1.2.4.2. Mon rang

% Mon rang - rang (Mon co hoc, Attrition)

L& sy mét c4u tric binh thuong cua rang do ma sat gy ra boi
céc lyc sinh Iy, nguyén nhan chi yéu la tat nghién rang.

%+ Mai mon rang (Abrasion)

L& sy mat cu tric ring do tac dong cua cac luc ma sét tir
cac tac nhan ngoai lai, nguyén nhan 1a thoi quen an cac d6 an xo
ctng hoac la do lyc chai rang qua manh...

++ X0i mon (Mon hoa hoc, Erosion)

L& sy mat bé mat rang do mét qua trinh hda hoc khdng lién
quan dén hoat dong cua vi khuan, nguyén nhan 1a do tiép xic man
tinh véi céc chat c6 tinh acid.

s Tiéu C0 rang (Abfraction)

L& sy mat men va nga ring giy ra boi lyc ubn cua ring
trong qua trinh tai luc nhai, nguyén nhén la do cac luc tap trung tai



ranh giéi men - nga - xuong rang gay nén cac vi ran lam cho men
rang bong ra khoi 16p nga chéng da.
1.2.5. Cdac phwong phdp ddnh gid nhay cam nga
1.2.5.1. Cdc phwong phdp kich thich nhay cam nga
% Phwong phdp sir dung kich thich luong khi lanh

Str dung ludng khi tir ghé nha khoa duogc dit vao ring trong 1
gidy voi ap luc 45 psi ¢ nhiét do 19 - 24°C, khoang cach 1cm va
vudng gac vai bé mat ring.

% Phuong phap s dung kich thich co hoc

Dung cu kich thich 1a mét que sonde bit dau va may nén co
hoc, hoac sir dung may Yeaple. Nhitng kich thich nay dwoc dat
vudng goc véi bé mit riang, cuong do ting dan cho dén khi tgi
ngudng & bubt.

Pay 1a phuong phap don gian, d& thuc hién va cho két qua
chinh xé&c.
1.2.5.2. Cac phuwong phdp xdc dinh mirc dé nhay cam nga sau
kich thich.

- Thang dénh gid VAS:

Mtc 0: Khong @ bubt.

Muc 1- 3: E budt nhe.

Murc 4- 6: E budt vira phai.

Mtc 7 -9: E budt manh.

Muc 10: E budt khdng chiu noi.

- Thang d4nh gid Yeaple: 4p dung khi do nhay cam bang
may Yeaple

Khoéng nhay cam: luc tac dong twong duong 70g.

Nhay cam nhe: Luc tac dong >40g - <70g.

Nhay cam vura: Luc tac dong >20g - 40g.

Nhay cam nang: Luc tac dong >10g - 20g.

Nhay cam rat nang: Luc tac dong <10g.
1.2.6. Cac phuwong phdp diéu tri hgi chiing nhay cam nga
1.2.6.1. Nhdm c6 tac dong lam tang nguong kich thich than kinh

Bao gém cac mubi chira ion Kali.
1.2.6.2. Nhom tac dong lam déng dong chdy trong ong nga



Bao gom cac hop chit chira Glutaraldehyde.

1.2.6.3. Nhom tac dong bit ong nga

Cac hop chét cua Fluor (Fluoride) c6 tac dung trong d1eu tri
nhay cam nga thong qua sy hinh thanh cac két tua trong long ong
nga. Céc két taa kéo dai tir b mat nga vao sau trong long dng
nga, ddng thai ¢6 thé giam tinh thim nga rang téi 60-70%.
1.2.6.4. Nhém tac dong hon hop

Laser dung trong diéu tri nhay cam nga gom hai loai: laser
nang luong cao va laser ning luong thap.

¢ Laser nang luwong cao: cé laser Nd:YAG, laser Er: YAG,
laser CO,.

% Laser nang luong thip: Thugc nhdm nay ¢ laser diode.

So sanh véi cac laser khac trong diéu tri nhay cam nga,
laser diode cho hiéu qua bit ng nga twong dwong laser Er: YAG
dong thoi 1am giam tinh thAm nga ring manh hon laser CO .

1.3. Laser diode
1.3.1. Sw ra doi cua laser diode

Co so ly thuyét cia laser 14 tién dé cia Einstein (ndm 1917)
dé dan ra cong thuc buc xa Planck. Tir ndm 1960, nhd su két hop
gitra quang hoc va dién tir, nguoi ta da ché tao ra laser diode. Laser
diode ¢6 uu diém ndi bat 1a gon nhe, don gian va, cuong do 6n dinh.
1.3.2. Ung dung laser diode diéu tri nhay cam nga

Cac nghién cau thyc nghiém cho thiy laser diode khi
chiéu 1én bé mat nga rang s& tuong tac voi cac phan tir nudc
trong cac bo sgi collagen nga ring giy thay ddi hinh thai cac b6
soi collagen do dé gay tac va hep cac 6ng nga, giam dong chay
trong 6ng nga

Hiéu qua diéu tri nhay cam nga cua laser diode duoc bao
cdo qua cac nghién cau 1am sang tir 50%-90% tuy theo thong sé
st dung

Trong diéu tri md cuang nha khoa, tia laser c6 kha nang di
Xuyén qua men-nga va cham téi tay rang. Khi cham téi tay, tia
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laser ¢6 tac dung thic day hinh thanh 16p nga tha 3 béi tac dong
kich thich bai tiét cac tao nga bao.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

Pé thuc hién muc tiéu nghién cau ching tdi tién hanh 2
nghién cuau.

- Nghién cau 1 (thgyc hi¢n muc tiéu 1): Nghién ctu thuc
nghiém in vitro thyc hién tai b moén M6- Phoi truong Pai hoc Y
Ha Noi va Vién Vé sinh dich té Trung uong.

- Nghién ctu 2 (thuc hién muc tiéu 2 va 3): Nghién cuu can
thiép 1am sang thuc hién tai Trung tdm ky thuat cao kham chira
bénh Rang-Ham- Mat, Vién dao tao Rang Ham Mat , truong Dai
hoc Y Ha Noi.

2.1. Péi twong nghién ciru
2.1.1. Péi twong nghién cieu theee nghiém in vitro
Péi twong nghién ciru 1a 23 con tho bao gdm 18 con tho
truong thanh va 5 con tho chua truong thanh.
2.1.2. Déi twong nghién cieu can thigp 1am sang

Pbi tugng nghién ctu 1a nhitng bénh nhan c6 ring nhay
cam nga dén kham tai Trung tdm k¥ thuat cao kham chita bénh
Rang-Ham-Mat, Vién Dao tao Rang Ham dugc lua chon theo
nhiing tién chuan sau:

+ Bénh nhan tir 18 tudi tra Ién, tu nguyén tham gia nghién cau.

+ Bénh nhan c6 it nhat hai ring nhay cam nga véi mic do
nhay cam gan tuong duong nhau va & Vi tri twong dong (o rang,
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mit nhai). Céc rang nhay cam nga khdng c6 chi dinh diéu tri phuc
hoi, khdng cé bénh 1y hay khiém khuyét khac.



2.2. Phuwong phap nghién ciu
2.2.1. Phwong phdp nghién ciru thyc nghiém in vitro
Bang 2.1. Bang tom tat qua trinh nghién cizu thac nghiém

Gia_iAdoa’n en (Tl'lc t’iéu) Béi. fu’(,rrlg Céch thirc tién hanh | Doc két qua
nghién cau | nghién cau nghién ciu :
Tim liéu chiéu| 6 contho Céc rang clra duoc tao | Pénh gia HQ
tia ti uu. truong thanh. | “ctra sé men” tai vitricd | bit ON cua
rang va nhan c&c lidu | ting lidu laser.
chiéu laser khéc nhau:
+ Chiéu 5 giay (5J/mm?)
> + Chiéu 10 giay (10J/mm?)
< + Chiéu 15 giay (15Jm/%)
8 Sau d6 cac miu ring
= duoc soi trén SEM.
T M0 ta dac diém| 2conthé |Mdi chiéc ring cira dugc| Mo ta dic
mo hoc tay | trwong thanh |cat lay mot mau ring dai|diém mé hoc
ring. va 2 con tho | 2mm tinh tir duong vién loi | cua tay ring
chua truong |vé phia chan ring. Mau|cta cia tho.
thanh. ring duoc cét I4t va soi trén
kinh hién vi quang hoc.
M©o ta dac diém|3 con tho chua|Cac rang ctra dugc tao| MO ta dac
mbé hoc tay|trusngthanh. |“cira s6 men” & vi tri|diém mo hoc
ring sau chiéu dudi lgi 2mm va nhan |cda thy rang

laser.

lidu chiéu laser t6i u.
Sau d6 cac rang duoc
nhé, cit lat soi trén kinh
hién vi quang hoc

tho sau chiéu
laser.

Panh gia hi¢u
qua bit dng nga
cua laser diode.

10 con tho
tredng thanh.

Céc rang cua dugc tao
“cira s6 men” tai Vi tri cd
ring va nhan liéu chiéu
laser t6i wu (10 giay,
tuong dwong 10J/mm?)
Sau d6 cic mau ring
duoc soi trén SEM.

Danh gia HQ
bit ON cua
laser diode
lidu chiéu toi
uu tai thoi
diém tuc thi va
sau 3 thang.




2.2.2. Phwong phdp nghién ciru can thigp lam sang

Thiét ké nghién cau: Nghién ctu thir nghiém 1am sang c6 déi
chimg trén hai nhom ring dugc diéu tri nhay cam ngabang hai
phuong phap khac nhau la laser diode va varnish Fluoride (VF).

C& mau cho nghién ctu 1a 60 bénh nhan va nghién ctu trén
147 rang cho ting nhom.

Nghién ciru duoc tién hanh theo cc budc sau:

- Buéc 1: Chon mau.

Bénh nhan dugc kham xac dinh rang va vi tri rang c6 NCN
dé lya chon ddi tugng phi hop cho nghién ciu.

- Buéc 2: Thu thap s6 liéu trude diéu tri.

- Budc 3: V¢ sinh rang mi¢ng

- Buéc 4: Panh gia mic d6 nhay cam nga trudc diéu tri
(thoi diém T) .

+ Panh gia muc nhay cam bang tham trdm dién tir Yeaple Probe

Méy Yeaple Probe duoc dit & mic cuong do ban dau la 5g..
May duoc ting dan cudng do, mdi lan ting 5g cho dén khi bénh
nhan c6 cam giac é budt hodc cho dén lyc téi da 1a 70g.

Mutrc @6 nhay cam vaéi kich thich xuc giac dugc danh gia
theo thang Yeaple goi la mrc nhay cam Yeaple.

+ Panh gia mirc nhay cam bang kich thich hoi.

Str dung dau xit hoi cia may nha khoa & mirc ap suat 45psi,
khoang cach 1 cm, thoi gian kich thich 1 giay.

Dénh gia muc nhay cam kich thich hoi bang thang diém VAS

- Buéc 5: Bit cip rang va phan nhom diéu tri.

Cac rang duoc bit thanh ting cap theo céc tiéu chi: ¢6 vi
tri nhay cam twong dong, c6 mac nhay cam twong dong, ¢
cung nhom rang

MJi cdp ring s& c6 mot rang duoc diéu tri bang laser va mot
rang duoc diéu tri bang VF.
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- Buéc 6: Diéu tri ring nhay cam nga

+ Piéu tri bang VF.

Dung mét cay co mém quét varnish Fluor Protector I&n bé
mat rang. Xi kho nhe trong 1 phut.

+ Pidu trj bang laser.

Dau laser dit vudng goc va khong tiép xtc véi bé mat rang,
khoang céch tir dau laser dén bé mit rang 13 lmm, ché d6 lién tuc,
muc cdng suat 0,5W. Chiéu lién tuc tai mot diém bé mat 10 gidy-
10 gidy nghi. Liéu trinh diéu tri gdm ba lan nhu trén, khoang céch
giira cac lan 12 7 ngay.

- Buwéc 7: Dan do bénh nhan

- Buéc 8: Theo ddi su bién doi mac NCN sau diéu tri

Thoi diém Ty: sau diéu tri 30 phut danh.

Thoi diém T, va Ts: sau diéu tri 1 thang, 3 thang.

Thoi diém T, va Ts: sau diéu tri 6 thang, 1 nam.

- Buéc 9: Danh gia hiéu qua diéu tri

Tai mdi thoi diém theo doi, danh gi hidu qua didu trj thong
qua muc chénh léch diém sé nhay cam trung binh gitra truéc va
sau diéu tri.

Chuong 3: KET QUA

3.1. Hiéu qua bit 6ng nga ciia laser diode trén ring thé
3.1.1. Két qud nghién citu tim lidu chiéu tia téi wu
Bdng 3.1: Hiéu qud bit 6ng nga véi liéu chiéu tia 5 giay

Réng Chirng Can thiép CSHQ bit
B . SL 6‘ng % SL 6\ng % p hoan toan
Hiéu qua nga nga (%)
Bit hoan toan 15 4,0 190 | 49,4 | 0,007
Bit 1 phan 29 7,7 | 152 | 395 | 0,000 454
Khong bit 331 88,3 43 11,1 | 0,000 ’
Tong 375 | 100 | 385 | 100
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Nhén xét: Véi lidu chiéu laser 5 gidy c6 49,4% ong nga
dugc bit hoan toan. Miéng 6ng nga dugc bit bdi cac soi collagen
dan két nhau mot cach thua thot.

Bdng 3.2: Hiéu qud bit 6ng nga véi liéu chiéu tia 10 gidy

Réng Chung Can thiép CSHQ bit
SI;] G;g % SI;] G;g % p hoz‘a(g/ t)oan
Hiéu qua g g °

Bit hoan toan 12 2,4 | 480 |86,3|0,000
Bit 1 phan 46 93| 53 |95/ 0,000 83.9
Khong bit 439 883 | 23 4,2 | 0,000 ’

Tong 497 | 100 | 556 | 100
Nhén xét: Vi licu chiéu laser 10 giay hiéu qua bit 6ng nga

hoan toan 1a 86,3%. Trén bé mit miu quan sat thiy cac bé soi
collagen dan két chat ch& v6i nhau (d6i chd tao thanh nhitng nt).

Bdang 3.3. Higu qud bit 6ng nga véi liéu chiéu tia 15 gidy

Réng Chirng Can thiép CSHQ
SL . bit hoan
. SL & o
ong | % 0 O;g % P toan
Higu qué nga g (%)

Bithoantoan | 12 | 2,4 | 364 | 86,9 |0,000
Bit 1phan | 45 | 9,1 | 45 | 10,7 (0,000 845
Khong bit | 437 [885| 10 | 2,4 |0,000 ’

Tong 494 | 100 | 419 | 100

Nhdgn xét: C6 86,9% Ong nga duogc bit hoan toan & liéu
chiéu laser 15 gidy, quan sat trén SEM thiy cac b6 soi
collagen co lai r0 rét, dan xen vao nhau chéc chén.
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Bdng 3.4. Ty |é 6ng nga ran nit theo nhom can thigp

Rang Can thiép | Can thiép | Can thiép

Chimg | o 6m TNL| nhém TN2 | nhém TN3
Higuqua~_ SL | % | SL | % | SL | % | SL | %
SLongnga |\ 1894 | 37 |860| 31 | 838 | 21 | 618
binh thuong
SLongnga | o 11061 6 |140| 6 | 162 13 | 382
ran nut

Tong 47 | 100 | 43 |100| 37 | 100 | 34 | 100

Nhdn xét: Nhom laser 15 gidy co ty 1 6ng nga ran niit cao
hon nhém ring chimg cé y nghia théng ké (p<0,01).
3.1.2. Két qui nghién ciru dic diém mé hoc ciia tiy ring thé

% Tho chua trudng thanh: Céc lat cit cho thiy ong tuy
rong. Trong tiy c¢6 nhidéu mach mau va nhiéu té bao. Xung quanh
dng tuy, nguyén bao tao nga tao thanh mét 16p lién tyc.

% Tho truong thanh: Ong tiry rat hep, khong thiy nguyén
bao tao nga
3.1.3. Két qud nghién ciru dic diém mé hoc cia tiy ring thé
sau chiéu laser

- Nhém chiéu laser 10 gidy-nghi 10 giay: Ong tity kha rong.
Céc té bao trong md tuy thua. Nguyén bao tao nga tao thanh mot
16p xung quanh 6ng tiy, chd day chd thua .Lép nguyén bao tao
nga gdm 3 — 4 16p.

- Nhém chiéu laser lién tuc khong co khoang nghi nhiét:
ong tiy kha rong. Cac té bao trong mo tay thwa. Co hién tugng
xung huyét trong tuy ring.
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3.1.4. Két qud nghién citu danh gid hiéu qud bit ong nga ciia laser
diode
Bdng 3.5: Higu qud bit éng nga tai thei diém tirc thi

Rang Chirng Can thiép CSHQ
. . bit hoan
SL o‘ng % SL O\ng % p toan
nga nga
Hiéu qua J J (%)

Bithoantoan| 146 | 2,8 | 4848 | 85,5 |0,000
Bit 1 phan 346 | 6,7 | 645 | 11,4 0,000
Khong bit | 4672 |90,5| 174 | 3,1 |0,000

Tong 5164 | 100 | 5667 | 100

Nhin xét: O thoi diém tac thi, cac riang chiéu laser ( can
thi€p) co ty 1€ bit Ong nga cao hon han cac rang ching vdi tat ca
cac gia tri p déu <0,001.

Bdng 3.6: Higu qud bit 4ng nga sau 3 thang

82,7

Chiung Can thiép CSHQ
Réng . . bit hoan
Hiéu qu Sl;];;g % Sl;];ang % P toan
(%)

Bithoantoan| 171 | 3,3 | 3698 |67,3/0,000
Bit 1 phan | 372 | 7,3 | 1403 | 25,6 |0,000
Khong bit | 4594 89,4 | 390 | 7,1 |0,000

Tong 5137 | 100 | 5491 | 100

Nhén xét: Hiéu qua bit ng nga sau 3 thang c6 chi s hiéu
qua dat 64%.

64,0
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3.2. Dic diém lam sang ciia ring nhay cim nga
Bdang 3.11: Phan bo miic nhay cam Yeaple theo Vi tri va nhom ring

) Mirc nhay cdm Yeaple F
Vi tri '\r'ggg‘ Nhe+ Via | Nang | Réingng | 108 P
n % n % n % n %
R ctra 2511087 | 14 | 6,09 | 13 | 5,65 | 52 | 22,61 0,000
R nanh 11| 478 | 0 0 9 [391]20 ]| 87 -
Coérang|Rtiénham | 27 [ 11,74 [ 15 [ 6,52 | 35 [15.22| 77 [ 33,481 0,003
R ham 27 111,74 | 22 | 957 | 32 [13,91| 81 | 35,22 0,000
Tong 90 | 39,13 | 51 [22,17] 89 | 38,7 | 230
R ctra 3312797 6 [508] 0O 0 39 |33,05 -
Mit [Rnanh 51424 ] 4 1339] 0 0 9 | 7,63 -
nhai - [Rtiénham | 2 1,69 0 0 3 254 ] 5 | 424 -
Ria can [R ham 20 1 16,95 | 13 [11,02] 32 [27,12| 65 | 55,08 | 0,002
Tong 60 | 50,85 | 23 [19,49| 35 | 29,66 118
Nhdn xét.

- Vi trf coring coti 16 NCN cao hon vi tri mét nhai-ria can.

- Tai vi tri c0 rang, rang tién ham va rang ham cé muc nhay
cam rat nang cao hon cac nhém rang khac.

Bdng 3.14: Phan bé mirc nhay cam Yeaple theo nguyén nhan

Nguyén Mirc nhay cam theo Yeaple T 6ng
nhan Nhe + Vura Néng Rat ning p
n % n % n % n %

Tut loi 29 1833 | 6 | 172 ] 16 | 46 | 51 [ 14,66 | 0,000
Mon RR 171 489 110|287 | 5 | 144 (32| 9,2 |0,006
MaimonR | 66 | 18,97 | 39 | 11,21 | 48 |13,79|153]| 43,97 | 0,004
X6i mon 1 (1029] 3 (08 | 7 |201]| 11| 3,16 |0,022
Tiéu c6 R 31086 | 4 ]|115| 12 [ 3,45 | 19 [ 546 | 0,003
Phoi hop 341977 |12 ) 345 | 36 |10,34| 82 | 23,56 | 0,000

Tong 150 43,1 [ 74 [ 21,26 | 124 | 35,63 | 348

Nhdn xét:

- Rang NCN do nguyén nhan tut lgi don thuan chi yéu co
mirc nhay cam nhe va vura.
- Riang NCN do nguyén nhan tiéu c¢o rang chu yéu c6 muc
nhay cam rat ning.
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3.3. Higu qué diéu tri riing NCN bang laser diode, so sanh véi bdi VF
Bang 3.15: Higu quad dieu tri tai thoi diem trec thi theo mize dp NCN

Laser Varnish
Mirc dg| L1M%¢ S say gruge| LM | S say truge| p
diéu tri diéu tri (TBPL) diéu tri diéu tri (TBPL)
(TB+PL) | (TB+PL) (TB+DPL) |(TB+DL)
Vira 33,46 58,26 24,79 33,75 59,75 26,00 0569
+5,62 +13,13 +12,36 +5,16 +10,92 +11,89 '
Nang 17,22 56,75 39,52 17,88 52,98 35,10 0.280
: + 2,60 + 14,75 + 14,97 +2,44 +17,20 | £17,00 '
Rat 7,53 33,84 26,32 7,85 36,21 28,37 0.639
nang +2,02 + 23,12 + 22,46 +2,17 +21,07 | +20,99 !
Nhdn xét: Tai thoi diém tirc thi, khong cé su khac biét co y nghia
thong ké vé hiéu qua diéu tri giira nhom laser va nhom.
Bdng 3.18: Hiéu qud diéu trj tai thei diém tirc thi theo nguyén nhan
Nguyén Laser Varnish
2 Trudc Sau Sau-— Trudce Sau , p
nhan SN S , S S . | Sau—-trudce
NCN diéu tri diéu tri trude diéu tri diéu tri (TB+DL)
(TB+DPL) [(TB+PL)|(TB+PL) [(TB+DL)| (TB+DL)
Tut loi 23,24 54,41 31,18 25,29 50,59 25,29 0327
o +11,83 +1897 | £19,76 | £11,77 | +17,50 + 14,33 !
N 26,50 56,25 29,75 27,00 50,76 23,76
MOnRR | 1186 | +1977 | +1568 | 1152 | +2256 | +1881 |228L
Mai mon 22,26 53,64 31,38 22,22 53,91 31,68 0920
R +12,60 +18,08 | £17,05 | £11,94 | 17,22 + 16,20 '
P 8,75 61,25 52,50 12,50 60,00 47,50
Xoimon | 4586 | +1750 | +1854 | +7.02 | +1155 | +1351 |0678
Median: | Median: | Median: | Median: | Median: | Median:
Tiéu c6 R 10. 19,15 10,8 10 37,5 26,7
Mode: 5 | Mode: 5 Mode: 5 | Mode: 10
Phéi hop 18,04 40,39 22,36 18,87 46,47 27,60 0180
; +11,94 +20,71 | £16,23 | £1239 | +19,62 + 15,66 '

Nhdn xét: Trong nhom diéu tri bang laser, nhitng ring NCN do nguyén

nhan x6i mon thé hién dap g di€u tri cao hon so vdi cac nguyén nhan khac.
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Bdang 3.22: Hiéu qud diéu tri tai thoi diém ba thang theo vi tri NCN

Laser Varnish
- . Trudce Sau
chtﬁ Truge | Sau | Sau=— | s i | didutr | Sau—truee | p
diéu tri diéu tri trudce (TB (TB (TB+DL)
(TB+BL) | (TB+DPL) ((TB+BL) +PpL) | +PL)
cé ring 19,91 51,65 31,74 20,70 49,45 28,74 0.252
+12,12 | 21,22 | £1856 | +11,82 | £20,97 | +17,02 '
Mat nhgi - 22,81 58,92 36,11 23,49 51,11 27,63 0009
Ria can +12,73 | £18,09 | £16,31 | £1250 | £20,25 | +£17,19 '
Nhdn xét: O vi tri mat nhai-ria can nhém laser ¢6 sy cai thién rd
rét hon nhom varnish.
Bdang 3.23: Hiéu qud diéu tri NCN tai thei diém ba thang theo nhém
rang
Laser Varnish
"r";ﬁrg" dTlglot; df%zutri Sau —truge | Trude dicu dis‘éiutri Sau —ruge | p
(TB+PL) | (TB+BL) (TB+DL) |tri (TB+DPL) (TB+PL) (TB+PL)
R cira 27,11 63,46 36,34 26,71 59,43 32,73 0.230
+10,11 | £12,40 + 13,36 +10,33 + 14,75 + 13,62 '
R nanh 22,83 58,83 36,00 26,06 56,50 30,44 0533
+13,04 + 9,06 + 18,65 +12,76 +11,50 + 20,39 '
R tién 18,68 47,40 28,73 20,00 46,91 26,91 0.674
ham +12,07 | £23,29 + 18,95 +12,03 + 20,47 +16,42 '
R ham 17,88 51,34 33,47 18,68 44,55 25,87 0.028
+1255 | +22,17 +19,47 +12,16 +23.02 + 18,57 '

Nhin xét:D6i voi cac rang ham, nhom diéu tri bang laser thé hién
hiéu qua diéu tri cao hon nhom di€u tri bang varnish.
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Bdng 3.27: Higu qud diéu tri tai thoi diém mét néiim theo mike do NCN
Laser Varnish
Mikc dQ Tmc’rc Sau Sau— dec Sau Sau—
(tru’f’c.)diéu di(é_ll_l E:[rj di(é_ll_l Btri trude di(é_ll_l E;trj di(é_ll_l E;[ri e p
Tl
cpry | +pry |TBPD Jpry | £pry |(TBEPD)
Vira 33,46 65,05 31,59 | 33,75 | 58,16 2441 | 0000
+562 | £936 | £10,91 | +5,16 | +1354 | +14,91 |
Ning 17,22 62,50 4528 | 17,88 | 47,81 2993 | 000
: +260 | +11,36 | £11,51 | +244 | +20,25 | +19,62 |
Rét ning 7,53 39,65 Median: 7,85 28,34 | Median:
: +202 | +26,38 | 36,7 +217 | £23,70 | 5,85
Nhén xét:Tai thoi diém mot nam, diéu tri bang laser cho hiéu qua
cao hon hin nhoém varnish & tat ca cac mac dd6 NCN.
Bdng 3.30: Higu qud diéu tri tai thoi diém mét nim theo nguyén nhan
Laser Varnish
Nguyén Trude Sau Sau—trude Trudce Sau Sau- p
nhan NCN| diéu tri diéu tri (TBDL) diéu tri diéu tri trudc
(TB+DL) [(TB+DL) (TB£DL) | (TB+ DL) [(TB+DL)
Tut Lo 23,24 60,00 36,76 25,29 4539 | 2010 |00
o +11,83 | +17,21 | +1850 | +11,77 | £+22,97 | +15,73 |~
A 26,50 59,00 32,50 27,00 50,47 | 23,47
MONRR | 1186 | 21022 | +1474 | +1152 | +20.41 | +17,08 |2081
N 22,26 57,90 35,65 22,22 49,92 | 28,70
MamonR|" 1560 | 1048 | +17.44 | 11,04 | +22.49 |+ 21,78 |20
X6i mén 8,75 67,50 58,75 12,50 4250 | 30,00 |
+2,86 +500 | +5,49 +7,02 | £1543 | +12,91 |~
A 2 Median: 10 [Median:30[Median: 20|Median: 10, Median:  Median:
Tiéu cO R ) . . 12,5 0,85
Mode:5 | Mode:5 Mode:10 :
Mode:10
2. 18,04 52,21 34,17 18,87 42,05 | 23,19
Phothop | 9194 | 22255 | 2010 | +12,39 | +2351 | +2186 %11

Nhin xét:Cac rang nhay cam do nguyén nhén tiéu cb rang va tut loi the
hién dap tmg diéu tri v6i laser tdt hon varnish.
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Bdng 3.31: Higu qud diéu tri qua cac thoi diém Véi thang diém Yeaple

So sanh nhém laser va
Laser Varnish nhoém varnish
Thoi ,
diém CSHQ CSHQ ?fs:'?sgh?;"
TB+DL | so vo6i truée | TBEDL | so véi trude . Vo p
didu tri (%) didu tri (%) | "NOM varnish
i - (%)
2097 21,73
To | 41238 £12.11 0,59
T +4§63;2 135,15 ffésfg 132558 249 0,560
To| el 1as7s | 59| 12082 2,34 0,632
T | e | 1sezs | 000 | 13286 7,35 0121
T, +52565611 164,71 +4§é3573 127,20 12,44 0,015
T | oo | 1esss | 20| 11215 2048 | 0000

Nhén xét: Tai thoi diém sau thang va m{t nam hiéu qua diéu trj
cua nhoém laser cao hon nhom varnish c6 y nghia thong ké.
Chuwong 4: BAN LUAN

4.1. Ban luan vé nghién ciu thuc nghiém
4.1.1. Ban vé nghién cieu tim liéu chiéu tia toi wu

Nghién ciru cua Kreisler M chi ra rang dé ¢am bao ngudng
an toan vé nhiét khi sir dung laser diode budc séng 809 nm nén
chon muc ning lwong 0,5W thoi gian chiéu lién tuc < 10. Pong
thoi nghién ciru ciing chi ra rang cac khoang nghi nén c6 do dai
tuong ty thoi gian chiéu & mo rang c6 diéu kién thai hét nhiét tich
tu. Tur két qua nhiing nghién cau trén, chdng t6i thuc hién mot
nghién ctru thuc nghiém sur dung mac nang lugng nho (0,5W) vai
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ba phwong thiic chiéu tia dugc cho la an toan véi tuy ring cing
cac khoang nghi nhiét hop ly: chiéu 5 giay- nghi 5 gidy; chiéu
10 giay- nghi 10 gidy; chiéu 15 gidy- nghi 15 gidy dé tim ra
phuong thic chiéu hiéu qua nhat ma han ché nhimng tac dong
khéng mong muén.

Theo két qua nghién ctru caa chdng t6i, & nhiing ring dugc
chiéu laser 5 gidy chi c6 49,4% dng nga duoc bit hoan toan va cau
tric collagen bit miéng 6ng kha thua. Trong khi do, nhing ring
chiéu laser 10 va 15 gidy, hiéu qua bit 5ng nga hoan toan I rat cao,
cau trac collagen phu miéng 6ng ¢ ca hai nhom déu day va chic
chan. Khi so sanh vé tac dong gay nat miéng 6ng nga, ching toi
nhan thay nhém laser chiéu 15 gidy c6 ty 1é dng nga ran nat cao
hon han hai nhém con lai.

Qua két qua nghién ctu chling tdi nhan thay su dung laser
diode 810nm véi licu chiéu 10 giay-nghi 10 gidy la hop ly trong
diéu tri nhay cam nga do c6 hiéu qua bit dng nga cao ma han ché
nhiing tac dong khdng mong muén.

4.1.2. Ban vé nghién citu déc diém md hoc cia tiy rdng thé sau
chiéu laser

Nghién ctu cia Toomarian st dung laser diode 808 nm
chiéu 1én chan rang chudt cho thiy cac rang dugc chiéu laser co
su phét trién chan rang tot hon han nhom khong chiéu. Pé 1a do
anh sang laser da kich thich té bao tuy rang, ting sy hinh thanh
nga thi cap. Tuy nhién, cac nghién ciu ciing chi ra rang st dung
laser & cac cac thdng s6 khac nhau cd thé gay nhitng hiéu qua
khac nhau ddi véi mé tay.

Nghién ctu cta ching t6i st dung phuong thic chiéu tia
cho ring cira ham trén bén phai cia tho 1a chiéu 10 giay-nghi 10
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gidy. Day duoc coi 12 lidu tdi wu cho diéu tri nhay cam nga trong
nghién ctu cua ching t6i. Muc tiéu nghién ctu cua ching nham
tim hiéu lidu diéu tri nay c6 thé gay nhitng anh huong gi tai tay.
Theo két qua nghién ctu, nhimg rang duoc chiéu laser 10 giay-
nghi 10 gidy cho sy hinh thanh I6p nguyén bao tao nga day hon
so voi nhimg ring khong chiéu laser. Pidu ndy ching t6 ning
luong anh séng laser néu duogc str dung ¢ phuong thtc phi hop sé
c6 anh huong tich cuc téi mo tay

4.1.3. Ban vé nghién ciiu ddnh gid higu oud bit ong nga cria laser diode

Hiéu qua bit 6ng nga cua laser ¢ thoi diém tac thi theo
nghién ctiru cua ching tdi dat 82,7% va sau 3 thang dat 64%. So
véi két qua cac nghién ciu khac, ching t6i nhan thay ti 1¢ bit ong
nga tai thoi diém tac thi trong nghién ciu caa ching t6i thip hon
cac nghién ctru stir dung cac laser nang lugng cao nhu laser laser
CO,, laser Er,Cr:YGG. Cac laser nang lugng cao gay bit hoan
toan cac 6ng nga do budc song cua ching dugc hap thy hiéu
qua boi md cung cua ring va lam x6a cac cau trdc ong
nga.Tuy nhién, méi nguy co tiém an tir sy sinh nhiét 16n coa
cac loai laser nang lwong cao ludn la yéu té dang lo ngai trong
diéu tri bang laser trén 1am sang.

Trong khi do, laser diode mac du khdng cé ai luc cao véi
cac ciu trac khoang héa nhung lai ¢6 hiéu qua trén cac md hitu
co. Laser diode gay co cac bo soi collagen nga quanh ng, do
d6 gay bit cac dng nga ddng thoi ciing lam tan chay collagen
nga gian 6ng lam bé mat ngad min ma khong gay cac duong nut
gdy. Cac laser ning lugng cao mic du cho ty 1& bit dng nga cao
hon nhung c¢6 thé gdy cac duong nit gdy bé mat nga do do
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laser CO; gay bit hoan toan céc dng nga nhung chi giam 58,8%
tinh thdm nga rang so v&i 79% khi sir dung laser diode.
4.2. Ban vé dic diém 1am sang ciia nhay cam nga

Bang 3.11 va 3.12 cho thdy muc d6 nhay cam cia cac vj tri
rang, nhom rang. Theo do, vi tri ¢6 ring khong nhitng cd ty 1 nhay
cam nga cao hon ma mirc do nhay cam ciing trdm trong hon. Néu
Xét & Vi tri ¢o rang, mic nhay cam rat nang co tan xuat xuat hién
nhiéu nhat 13 ring tién ham. Piéu nay ciing phu hop véi két luan
cua Tailor khi tc gia mo ta rang nay & vi tri trung tm khép can
chiu nhiéu lyc van xoan khi 4n nhai. Pay 1a nguyén nhan gay nén
t6n thuong tiéu co rang voi dic diém 1am sang ddc trung 1a nhiing
I6m sau va hep & vi tri ¢ rang, rat nhay cam véi cac kich thich

Theo nghién ctu caa ching i, tut loi dugc thy 1a nguyén
nhan dung thi hai gay nhay cam nga tai viing ¢6 ring sau nguyén
nhan mai mon rang. Pac biét, chdng t6i khdng tim thay truong
hop nao tut loi & Ira tudi < 36. Hién tuong tut loi bat dau duoc
quan st thay ¢ lia tudi > 36 tudi va dat ty 1é rat cao o lta tudi >
45 tudi. Theo Ricarte tir 40 tudi, ty 1& nhay cam nga ting cao tai vi
tri ¢ rang do su xuat hién véi tbc do cao ciia bé mat chan ring bi
16. Piéu nay phl hop voi nhitng quan sét cua chung tdi trong
nghién cuu.

Bang 3.14 cho thay véi nguyén nhan tut loi, tinh trang nhay
cam cua cac bénh nhan cha yéu & muac nhe va vira. Quan séat nay
cling phu hop véi dic diém sinh ly cia nga rang. Loi co tut gay 16
I6p xé-mang, 16p xé-mang nay nhanh chong bi mon lam 16 nga
chan rang. Tuy nhién ¢ ving chin ring, méat do 6ng nga giam
thap chi con khoang 1/5 so véi mat do dng nga tai vang ¢ rang.
Do d6, dong chét long chuyén dong tai 16p nga phia ngoai cua
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nga chan ring chi bang 2% nga than ring. Do dic diém nay ma
nhiing ton thwong 16 nga do tut loi don thudng ¢6 mirc nhay cam
khong qua cao.

4.3. Ban vé hiéu qua cia laser trong diéu tri nhay cam nga, so
sanh véi boi varnish Fluoride

Tai thoi diém tac thi, khong c6 sy khac biét c6 ¥ nghia
thdng ké vé hiéu qua diéu tri gitra nhom laser va nhdm varnish &
tat ca cac mirc do, Cac vi tri, cac nhém ring va cac nguyén nhan
gay nhay cam nga trir nguyén nhan tiéu co rang. Két qua nay cho
thiy nang lugng laser c6 tac dung han ché tai thoi diém tac thi
trén nhiig ring chiu nhitng tai lyc bat thuong trong qua trinh an
nhai. Trong khi d6, varnish Fluoride phat huy wu thé 12 mot hop
chat c6 thé dé dang chui vao céc ton thuong hep va sdu nhu ton
thuong tiéu co rang.

Tai thoi diém sau ba thang, nhém diéu tri bang laser cho
hiéu qua cao hon nhom diéu tri bang varnish & mot vai so sanh.
Sy khac biét nay c6 duoc chu yéu 1a do nhom laser c6 su ting
hiéu qua sau ba thang diéu tri ma khdng phai la do nhém varnish
giam hiéu qua. Asnaashari cho rang sy duy tri giam nhay cam nga
cua laser theo thoi gian ngoai tac dung bit dng nga con c6 dong
gop cua hiéu ung sinh hoc dac hiéu. Nhitng nghién ctru sdu hon
vé md hoc cho thay can phai c6 mot khoang thoi gian tir ba dén
bdn thang su hinh thanh 16p nga tha ba méi ¢ thé bit cac dng nga
phia gan tuy. Pay ciing 1a thoi diém ching tdi bat dau nhan thay
c6 su khac biét vé hiéu qua diéu tri gitra hai nhém nghién cau ¢
mot vai so sanh.

Két qua bang 3.27 cho ching ta thay tai thoi diém sau diéu
tri 1 nam, nhom diéu tri bang laser c6 két qua vuot troi hon nhom
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diéu tri bang varnish ¢ tt ca cac mirc d6 nhay cam nga, tham chi
la véi ca mic nhay cam rat nang — mot mac do duoc coi la rat
kho diéu tri. Bén canh do, trong cac nguyén nhan gay hoi chuang
nhay cam nga, tai thoi diém mot nam c6 cac ring NCN c6 nguyén
nhan tut loi va nguyén nhan tiéu co rang cho két qua véi diéu tri
laser cao hon diéu tri bang varnish. Hiéu qua diéu tri cao & céac
rang tut loi va tiéu ¢ rang diéu tri bang laser xuat hién muon sau
diéu tri 1a mot minh chang rd rang cho sy xuat hién cua 16p nga
thir ba. O nhém nguyén nhan tut lgi va tiéu co rang, vi tri nhay
cam 1a ving ¢ ring noi c6 16p nga mong nhét tao diéu kién cho
nang luong laser twong tac vi mo tuy tét hon cac vi tri khac.
Diéu nay hoan toan phi hop véi cac két qua nghién ciru trén dong
vat, su hinh thanh 16p nga tha phét sau khi chiéu laser nang luong
thap Ién viing ¢6 rang cao hon 1,5 1an khi chiéu & céc ving khéac

Két qua bang 3.31 va 3.32 cung cip mét céi nhin tong thé
vé su bién thién cta mic nhay cam nga qua céc thoi diém theo
ddi. Bbi vai nhom diéu tri bang varnish Fluoride, chi s6 hiéu qua
chung t6i thu duoc tai thoi diém sau khi két thdc liéu trinh diéu tri
la 132,58% véi kich thich xuc giéc, 60,71 % véi kich thich hoi.
Két qua nay ching t6i twong dong véi két qua nghién cau caa
Schwarz véi ciing san pham. So sanh véi mot san pham chira 2,7%
NaF dang paste chdng t6i nhan thiy hiéu qua giam nhay cam nga
thap hon két qua cua chung t6i. Két qua nay goi y dang varnish
dem lai hiéu qua diéu tri nhay cam nga tét hon dang paste cua
cling san pham.

CSHQ tai thoi diém ngay sau liéu trinh diéu tri caa nhém
laser trong nghién cuu cua chang toi la 60,47% (VAS). Sau ba
thang chi s6 nay ting thanh 70,76% va duy tri sau mot nim dat
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73,59%. Cac bao cao l1am sang sir dung laser diode diéu tri nhay
cam nga cho hiéu qua giam nhay cam dao dong tir 59 —75%. Mac
du hiéu qua diéu trj tic thi cua laser diode duoc bao céo da
dang qua cac nghién ctru nhung hau hét céc tac gia déu két luan
hiéu qua diéu tri cua laser diode c6 su tang sau thoi gian theo
déi va su tang hiéu qua cua laser diode sau thoi gian duoc cho la
nho tdc dung kich thich sinh hoc dac hiéu cua loai laser nay.
Trong nghién ctu caa chang téi, st dung laser diode 810nm, c6ng
suat 0,5W, chiéu 10 giay- nghi 10 giay cho sy ting sinh 16p tao
nga bao quan sat dugc trén md hoc. Piéu nay giai thich ly do tai
sao tac dung bit dng nga cua laser giam di theo thoi gian nhung
hiéu qua diéu tri trén 1am sang lai tang 1én. Trong khi d6, cac laser
ning luong cao ding trong diéu tri nhay cam nga cho hiéu qua tai
thoi diém tac thi kha cao tham chi cd thé 1én dén 100% . Tuy nhién,
hiéu qua nay c6 xu hudng giam theo thoi gian. Béo céo cuaa Zang
cho thay hiéu qua cua laser CO, giam 50% sau thoi gian theo doi 3
thang. Ty 1€ tai phat cua laser Nd:YAG dugc bao cdo khoang 30%
sau 3 thang.
KET LUAN

1. Hiéu qua bit 6ng nga cia laser diode 810nm.

Hiéu qua bit dng nga cua laser diode giam sau thoi gian
theo ddi ba thang: tir 85,5% tai thoi diém tuc thi xudng 67,3% sau
ba thang. Pong thoi hién tuong ting sinh 16p nguyén bao tao nga
cua tiy ring dugc quan sat thiy trén mé hoc sau chiéu laser diode
810nm ba thang.

2. Pic diém 1am sang ciia ring nhay cam nga.

Céc rang c6 NCN thuong xuat hién & vi tri ¢6 rang hon vi tri

mat nhai-ria can .Tai vi tri ¢ rang, nhom ring tién ham va ring ham
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¢6 ty 16 NC cao nhat dong thoi mic d6 NC ciing ning hon nhém
rang ctra, rang nanh.. Mtrc d¢ nhay cam cua nhitng rang c6 nguyén
nhan tut loi phan I6n 1a nhe va vira. Trong khi d6 cac ring co ton
thuong tiéu cd rang thudng c6 mac nhay cam rat nang.
3. Hiéu qua diéu tri nhay cam nga cua laser diode so sanh véi
bbi varnish Flioride.

Piéu tri NCN bang laser va VF cho HQDT cao tai thoi
diém tuc thi. Hiéu qua nay tiép tuc duy tri sau thoi gian theo dai 1
thang. Sau 3 thang, trong khi nhém diéu tri bang laser ¢6 sy ting
HQPT thi nhom diéu tri bang VF giam dan hiéu qua. Do do, tai thoi
diém theo ddi sau sau thang, mot nam co su khac biét rd rét vé
HQDT cuaa hai hém nghién ciu: nhém laser thé hién tac dung
giam nhay cam nga cao hon han nhém varnish.

KIEN NGHI

Nghién ciu thuc nghiém vé dic diém mé hoc cua tay ring
tho sau chiéu laser ¢6 s6 miu chua da 16n do d6 can cé nhiing
nghién ctu véi quy md 16n hon dé tim hiéu sau vé nhiing tac
dong cua laser tdi tay rang. Bén canh d6, nghién cttu mai chi cho
thiy laser diode c6 tac dong tich cuc Ién tay ring thong qua sy
tang sinh cta I6p nguyén bao tao nga ma chua tim ra dugc Cac
thong s6 phl hop nhét cho tac dung nay. Vi vay can nhiéu nghién
ctru hon nira dé tim ra dugc cac thong sb nay, tir d6 phuc vu tét
hon cho cac ung dung Iam sang cua laser.



RATIONALE

Dentin hypersensitivity (DH) is a relatively common syndrome
and significant cause leading to frequent inconvenience to many
people. Therefore, the treatment of dentin hypersensitivity is a
concern of many dentistries. There are many methods for
treatment of dentin hypersensitivity, in which laser treatment is a
treatment method with the dual effect for desensitizing
effectiveness immediately and in a long term. In Vietnam, laser
diode has currently begun to be widely used in odontology in
general and in treatment of dentin hypersensitivity in particular.
However, studies on the effect of laser diode in the treatment of
dentin hypersensitivity are mostly individual studies, in which
none of these studies goes deep into systematically learning the
most appropriate treatment parameters for this type of laser to
achieve high treatment effectiveness while limiting the
undesirable impacts to dentin surface as well as pulp tissue.

Therefore, we conducted study the topic: “Study on the
effectiveness of laser diode in the treatment of dentin
hypersensitivity” with the following objectives:

1. Evaluate the dentinal tubule sealing effectiveness of laser
diode on rabbit teeth

2. Comment on clinical characteristics of dentin hypersensitive
teeth.

3. Evaluate the treatment effectiveness for patients who suffer
from dentin hypersensitivity with laser diode, compared to
applying varnish Fluoride

NEW FINDINGS OF THE THESIS

The thesis includes two studies: In vitro experimental study
has been carried out to provide the theoretical basis for clinical pilot
study. In in vitro study, the thesis has found the optimal radiation
dose of 810nm diode laser in the treatment of dentin hypersensitivity
through comparative studies on subjects with high homology. At the
same time, the thesis has also shown a positive effect of laser diode



to pulp tissue. This indicates the effectiveness and safety of laser
diode in the treatment of dentin hypersensitivity. Therefore, study
results have confirmed the science and the urgency of the thesis.

Clinical trial study with control on two groups of teeth of very
high homology, long follow-up period has taken detailed analysis
results, both horizontal comparison between two study groups and
longitudinal comparison between follow-up times. From that, the
study has helped clinicians choose the most effective treatment for
each specific case. Moreover, clinical study has proposed an
assessment method of dentin hypersensitivity treatment effectiveness
easily applicable in clinical practice and convenient for comparison
of results of different studies. Consequently, the thesis has provided a
further useful tool for Dentistries during treatment and study.

The structure of this thesis consists of:

The thesis includes pages excluding references and appendices.
Apart from two pages of rationale, two pages of conclusions and one
page of recommendations, the thesis is divided into 4 chapters:
Chapter 1 — General Overview including pages; Chapter 2 - Study
Subjects and Methods including pages; Chapter 3 - Study Findings
including pages and Chapter 4 - Discussions including pages. The
thesis has 37 tables, 12 charts, 29 figures, 1 diagram and 153
references.

Chapter 1: GENERAL OVERVIEW

1.1. Histological and physiological characteristics of enamel,
dentin, cement and pulp.
1.1.1. Enamel
1.1.2. Cement
1.1.3. Dentin

Dentin consists of dentin tubules, accounting for 20%-30% of
the dentin weight. Free fluid accounts for about 22% of total volume
of dentin. Fast fluid flow in dentin tubules is believed the cause of
dentin hypersensitivity.



1.1.4. Histological Characteristics of the pulp

The outermost layer of the healthy pulp cell is the odontoblast
layer. The odontoblasts are responsible for the dentinogenesis which are
the most typical representatives of the dentin-pulp complex and its
presence in the dentin tubules makes the dentin become a living tissue.
1.2. Dentin hypersensitivity
1.2.1. Definition
1.2.2. Epidemiology and related factors
1.2.3. Pathogenetic mechanism of the dentin hypersensitivity

+¢ Direct neural stimulation theory

++ Odontoblastic transduction theory

¢ Hydrodynamic theory (1964, Brannstrom and Astrom):

When peripheral dentin tubules are exposed, they will be
stimulated in the oral environment increasing the flow in the lumen
of dentin tubule. This change causes pressure variation in the entire
dentin which activates nerve fibers Ad at the dentin-pulp causing
hypersensitivity.

1.2.4. Causes of dentin hypersensitivity syndrome
1.2.4.1. Gingival recession
1.2.4.2. Tooth Wear

+ Attrition

It is the loss of tooth normal structure due to friction caused by
the physiological forces, mainly caused by teeth grinding.

+ Abrasion

It is the loss of tooth structure caused by the effect of the frictional
forces from the foreign agents in which the cause is either the habit of
eating hard foods or due to too strong tooth brushing force

+ Erosion

It is the loss of the tooth surface by a chemical process that
does not involve the activities of bacteria, caused by chronic
exposure to acidic substances.



¢+ Abfraction

It is the pathological loss of enamel and dentine due to bending
force of the teeth during loading chewing force, caused by the forces
concentrated at enamel - dentin - cementum boundary leading to reefs
which make the enamel peeled off from the support dentin.
1.2.5. Assessment methods of dentin hypersensitivity
1.2.5.1. Dentin hypersensitivity stimulation methods

+¢+ Method using cold air stimulus

Using airflow from the dental chair placed on the tooth for 1
second with 45 psi pressure at a temperature of 19 - 24 ° C, 1 cm
distance and perpendicular to the tooth surface.

++ Method using mechanical stimulus

Stimulation instrument is a tipped sonde rod and mechanical
compressor, or Yeaple. These stimuli are placed perpendicular to the
tooth surface, gradually increasing the intensity until a threshold of
hypersensitivity.

This method is simple, easy to implement and gives accurate
results
1.2.5.2. Methods for determining degree of dentin hypersensitivity
after stimulation.

- Visual Analogue Scale:

Level 0: No hypersensitivity.

Level 1- 3: Mild Hypersensitivity.

Level 4- 6: Moderate hypersensitivity.

Level 7 -9: Strong hypersensitivity.

Level 10: Unbearable hypersensitivity.

- Yeaple rating scale: is applied when measuring the
hypersensitivity by Yeaple probe

No hypersensitivity: active force equivalent to 70g.

Mild Hypersensitivity: active force >40g - <70g.

Moderate hypersensitivity: active force >20g - 40g.

Severe hypersensitivity: active force >10g - 20g.

Most severe hypersensitivity: active force <10g.



1.2.6. Treatment methods of dentin hypersensitivity syndrome
1.2.6.1. Impact Group increasing neural stimulation threshold

Consists of salts containing potassium ions.
1.2.6.2. Impact Group coagulating the flow in dentin tubule

Consists of compounds containing glutaraldehyde.
1.2.6.3. Impact Group covering dentin tubule

Compounds of Fluor (Fluoride) are effective in the treatment of
dentin hypersensitivity through the formation of precipitates in the
lumen of dentin tubule. The precipitates extend from dentin surface
to a depth in the lumen of dentin tubule, while reducing dentin
permeability to 60-70%.
1.2.6.4. Mixed Impact Group

Laser used in the treatment of dentin hypersensitivity includes
two types: high-energy laser and low-energy laser.

s»High-energy Laser: including laser Nd: YAG, laser Er:
YAG, laser CO;.

¢ Low-energy Laser: including laser diode.

Compared with other lasers in the treatment of dentin
hypersensitivity, the dentinal tubule sealing effectiveness of laser
diode is equivalent to laser Er: YAG while reducing dentin
permeability stronger than laser CO2.

1.3. Laser diode
1.3.1. The introduction of laser diode

Theoretical basis of the laser is Einstein's axiom (in 1917) to
derive Planck’s radiation formula. Since 1960, thanks to the combination
of optics and electronics, people have created laser diode. Laser diode's
outstanding advantages are lightweight, simple and intensity stability.
1.3.2. Laser diode application in the treatment of dentin
hypersensitivity

Experimental studies show that laser diode when being radiated
on dentin surface will interact with water molecules in the dentin
collagen fiber bundles causing morphological changes of collagen
fiber bundles thus clogging and narrowing dentin tubules, reducing
the flow in the lumen of dentin tubule



Laser diode's effectiveness in the treatment of dentin
hypersensitivity is reported through the clinical studies from 50% -
90% depending on the parameters used

In the treatment of dental hard tissue, the laser is capable of
passing through enamel-dentin and reaching the pulp. When reaching
the pulp, the laser works to promote the formation of the third dentin
layer by the stimulating effect of secretion of odontoblasts.

Chapter 2: STUDY SUBJECTS AND METHODS
To achieve the objective of the study, we conducted two studies.

- Study 1 (To achieve Objective 1): In vitro experimental study
conducted at Department of Histology - Embryology Hanoi Medical
University and National Institute of Hygiene and Epidemiology.

- Study 2 (To achieve Objective 2 and 3): Clinical intervention
study conducted at Dental Clinic, School of Odonto — Stomatology,
Hanoi Medical University.

2.1. Study subjects
2.1.1. In vitro experimental study subjects

Study subjects were 23 rabbits including 18 mature rabbits
and 5 immature rabbits.

2.1.2. Clinical intervention study subjects

Study subjects were patients with dentin hypersensitive teeth
examined at Dental Clinic, School of Odonto - Stomatology who
were chosen according to the following criteria:

+ Patients aged 18 years and older, participated in the study
voluntarily.

+ Patients with at least two dentin hypersensitive teeth with
nearly equal hypersensitivity levels and at similar positions (cervical,
occlusal surface). Dentin hypersensitive teeth had no indications for
recovery treatment, no pathology or other defects.



2.2. Study methods

2.2.1. In Vitro Experimental Study Method

Table 2.1. Summary table of experimental study process

microscope.

Study phase Study . .
L Study Implementation Reading
(Objective) . -
Subjects method findings
Name
Find the| 6 mature |Anterior teeth  were| Evaluate the
optimal rabbits: created "Enamel Window" | dentinal tubule
radiation dose. at the position of cervical sealing
teeth and received | effectiveness
different doses of laser| of each laser
radiation: dose.
+ Radiating 5 seconds
(5J/mm?)
+ Radiating 10 seconds
(10J/mm?)
- + Radiating 15 seconds
& (150mf)
% Then the teeth samples
- were  examined  on
Scanning Electron
Microscope.
Describe the 2 mature  |Each incisor tooth was |Describe the
histological rabbitsand 2 |cut 2mm long tooth |histological
characteristics immature  [sample from the gingival | characteristics
of the pulp. rabbits. border towards tooth |of the anterior
root. Tooth sample was |pulp of rabbit.
sliced and examined
under an optical




dentinal tubule
sealing of laser
diode.

Window" at the position
of cervical and received

the optimal laser
radiation  dose (10
seconds, equivalent to
10J / mm2).

After that, teeth samples
were examined under
Scanning Electron
Microscope.

Describe  the|3  immature| Incisor  teeth  were | Describe the
histological rabbits. created "Enamel | histological
characteristics Window" at the | characteristics
of the pulp subgingival position of |of the rabbit
after laser 2mm and received the |pulp after laser
radiation optimal laser radiation |radiation

dose.

After that, the teeth were

pulled out, sliced and

examined under an

optical microscope.
Evaluate  the|10 mature | Anterior  teeth  were [ Evaluate the
effectiveness of | rabbits. created "Enamel | dentinal tubule

sealing
effectiveness
of laser dose
with the
optimal
radiation dose
at immediate
time and after
3 months.

2.2.2. Clinical intervention study method
Study Design: Clinical trial study had control on in two groups of
teeth being treated dentin hypersensitivity with two different methods as

laser diode and varnish Fluoride (VF).

Sample size for the study was 60 patients and studied on 147

teeth for each group.

The study was conducted according to the following steps:




- Step 1: Sample.

Patients were examined to identify teeth and teeth position with
dentin hypersensitivity to choose appropriate subjects for study.

- Step 2: Collect data before treatment.

- Step 3: Dental hygiene

- Step 4: Evaluate degree of dentin hypersensitivity before

treatment (time Ty).

+ Evaluate the degree of hypersensitivity by electronic probe
Yeaple Probe

Yeaple Probe was set at the initial intensity of 5g. It was
gradually increased intensity, each increase of 5g until patients felt
sensitive or until maximum force was 70g.

Degree of hypersensitivity to tactile stimulation was rated on
Yeaple Scale called as Yeaple Hypersensitivity.

+ Evaluate the degree of hypersensitivity by steam stimulation

Use spray tip of dental machine at 45psi pressure, 1cm distance
and 1 second stimulation time.

Evaluate the degree of hypersensitivity by steam stimulation by
Visual Analogue Scale

- Step 5: Pair teeth and divide treatment group.

The teeth were grouped in pairs according to the following
criteria: similar sensitive position, similar hypersensitivity, same
group of teeth

Each pair of teeth will have one tooth to be treated with laser
and one to be treated with VF.

- Step 6: Treat dentin hypersensitive tooth

+ Treated with VF.

Use a soft brush to apply varnish Fluor Protector on the tooth
surface. Dry gently for one minute.

+ Treated with laser.

Laser head was positioned perpendicular and not in contact
with the tooth surface, the distance from the laser head to the tooth
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surface was 1mm, in a continuous mode with 0.5W power level.
Continuously radiate at a surface point for 10 seconds - break for 10
seconds. Course of treatment was repeated three times as above, the
time interval between the times was 7 days.

- Step 7: Make careful recommendations to patients

- Step 8: Follow up the change of degree of dentin
hypersensitivity after treatment

Time T;: 30 minutes after treatment.

Time T, and T3: 1 month, 3 months after treatment.

Time T4 and Ts: 6 months, 1 year after treatment.

- Step 9: Evaluate the effectiveness of treatment

At each time of follow-up, evaluate the effectiveness of
treatment through the difference of hypersensitivity average mark
between before and after treatment.

Chapter 3: FINDINGS

3.1. Dentinal tubule sealing effectiveness of laser diode on rabbit teeth
3.1.1. Study findings of finding out the optimal radiation dose
Table 3.1: Effectiveness of dentinal tubule sealing with 5-second
radiation dose

Tooth Control Intervention Effective
Number Number of index for
Effectivens of dentin | % dentin % P full
tubules tubules seal(%0)
Full sealing 15 4,0 190 49,4 10,007
Partial sealing 29 7,7 152 39,5 {0,000 454
No sealing 331 (88,3 43 11,1 0,000|
Total 375 100 385 100

Comment: With 5-second radiation dose, 49.4% of dentin
tubules were fully sealed. Dentin tubule mouth was sealed by
collagen fibers interwoven together a sparse way.
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Table 3.2: Effectiveness of dentinal tubule sealing with 10-second
radiation dose

Tooth Control Intervention .
Effective
Number Number of .
. . p |index for full
of dentin | % dentin % seal (%)
Effectiveness tubules tubules 0
Full sealing 12 2,4 480 86,3 0,000
Partial sealing 46 9,3 53 9,5 10,000 839
No sealing 439 88,3 23 4,2 10,000 ’
Total 497 100 556 100

Comment: With 10-second radiation dose, effectiveness of full
dentinal tubule sealing was 86,3%. On the sample surface, it was
observed the collagen fiber bundles closely interwoven (some places
forming the knots).

Table 3.3: Effectiveness of dentinal tubule sealing with 15-second
radiation dose

Tooth Control Intervention Effective
Number Number index of
of dentin % of dentin % P full seal
Effectiveness tubules tubules (%)
Full sealing 12 2,4 364 86,9 | 0,000
Partial sealing 45 9,1 45 10,7 | 0,000 845
No sealing 437 88,5 10 2,4 | 0,000 ’
Total 494 100 419 100

Comment: 86.9% of dentin tubules were fully sealed at 15-second
laser radiation dose, it was observed on SEM that collagen fiber bundles
were shrinked markedly, firmly interwoven.
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Table 3.4. Percentage of cracked dentin tubules by intervention

group
Intervention | Intervention | Intervention
Jooth Control Experiment | Experimental | Experimenta
al group 1 group 2 I group 3
Effectivene Numb| % |[Numb| % |Numb| % Num | %
er er er ber
Number of
normal dentin 42 89,4 37 | 86,0 31 83,8 21 61,8
tubules
Number of
cracked dentin 5 10,6 6 14,0 6 16,2 13 | 38,2
tubules
Total 47 100 43 | 100 37 100 34 100

Comment: 15-second laser group had higher percentage of
cracked dentin tubules than control group, had statistical significance
(p<0.01).

3.1.2. Study findings of histological characteristics of rabbit pulp

¢ Immature rabbits: Slices showed that root canal was wide. In
the pulp, there were many blood vessels and cells. Around the canal,
odontoblasts formed a continuous layer.

« Mature rabbits: Root canal was very narrow, odontoblast
was not found
3.1.3. Study findings of histological characteristics of rabbit pulp
after laser radiation

- Group of 10 seconds laser radiation - 10 seconds break: Canal
was quite wide. Cells in pulp tissue were sparse. Odontoblasts
formed a layer around the canal, some places dense some places
sparse. Odontoblast layer included 3 - 4 layers.
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- Group of continuous laser radiation without heat break
interval: Canal was quite wide. Cells in pulp tissue were sparse.
Hyperaemia appeared in the pulp.
3.1.4. Study findings of dentinal tubule sealing effectiveness of

laser diode

Table 3.5: Effectiveness of dentinal tubule sealing at immediate time

Control Intervention Effective
Tooth .
Number Number of index of
. of dentin % dentin % P full seal
Effectivenes
tubules tubules (%)
Full sealing 146 2,8 4848 85,5 | 0,000
Partial sealing 346 6,7 645 11,4 | 0,000 827
No sealing 4672 90,5 174 3,1 | 0,000 ’
Total 5164 100 5667 100

Comment: At the immediate time, the laser radiated teeth
(intervention) had significantly higher percentage of dentinal tubule
sealing than control teeth with all values p <0,001.

Table 3.6: Effectiveness of dentinal tubule sealing after 3 months

Control Intervention )
Tooth Effective
Number of Number of .
. . p index for full
. dentin % dentin % .
Effectiven sealing (%)
tubules tubules

Full sealing 171 3,3 3698 67,3 | 0,000
Partial sealing 372 7,3 1403 25,6 | 0,000 64.0
No sealing 4594 89,4 390 7,1 | 0,000 '
Total 5137 100 5491 100

Comment: Effective index of full seal after 3 months was 64%.
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3.2. Clinical characteristics of dentin hypersensitive teeth
Table 3.11: Distribution of hypersensitivity level Yeaple by position
and group of teeth

Hypersensitivity level Yeaple
L Group of Mild + Total
Position teeth Moderate Severe Very severe
n % n % n % n %
Incisor teeth | 25 | 10,87 | 14 | 6,09 | 13 | 5,65 | 52 | 22,61 | 0,000
Canineteeth| 11 | 4,78 | 0O 0 9 391 | 20 | 8,7
Cervical |Premolar
teeth teeth 27 (11,74| 15 | 6,52 | 35 | 15,22 | 77 | 33,48 | 0,003
Molar teeth | 27 [11,74| 22 | 9,57 | 32 | 13,91 | 81 | 35,22 | 0,000
Total 90 |39,13| 51 |22,17| 89 | 38,7 | 230
Incisor teeth | 33 | 27,97 6 | 5,08 0 0 39 | 33,05
Canineteeth| 5 | 424 | 4 | 3,39 0 0 9 7,63
Occlusal Bremolar
and incisal teeth 2 1,69 0 0 3 2,54 5 4,24
surface o Tar teeth | 20 [16.95 | 13 [1L,02| 32 [ 2712 | 65 | 55,08 | 0.002
Total 60 [50,85| 23 [19,49| 35 | 29,66 | 118
Comment:

- Dentin hypersensitivity percentage of cervical teeth was
higher than occlusal and incisal surface.
- At cervical tooth, dentin hypersentivity percentage in very
severe level of premolar and molar teeth was higher than other

groups.
Table 3.14: Distribution of hypersensitivity level Yeaple by cause
Hypersensitivity level Yeaple Total
Cause Mild + oderate Severe | Very severe p
n % n % n % n %

Gingival
recegssion 29 833 | 6 | L,72 | 16 | 46 | 51 | 14,66 | 0,000
Attrition 17 489 |10 287 ] 5 | 144 ]32] 92 |0,006
Abrasion 66 18,97 | 39 | 11,21 | 48 [13,79]153| 43,97 | 0,004
Erosion 1 029 | 31086 | 7 |201]11] 3,16 | 0,022
Abfraction 3 086 | 4 | 115 12 | 345 |19 | 5,46 | 0,003
Combination 34 9,77 |12 ] 3,45 | 36 10,34 82 | 23,56 | 0,000

Total 150 43,1 |74 [21,26 | 124 | 35,63 | 348
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Comment:
- Dentin hypersensitive teeth caused by mere gingival recession
had primarily Mild and Moderate hypersensitivity level.
- Dentin hypersensitive teeth caused by abfraction had
primarily very serve hypersensitivity level.
3.3. Treatment effectiveness of dentin hypersensitive teeth with
laser diode, compared with applying VF
Table 3.15: Treatment effectiveness at the immediate time by the level of

dentin hypersensitivity
Laser Varnish
Level Before After After - Before After After - p
treatment | treatment | Before | treatment | treatment | Before
33,46 £ 58,26 24,79 £ 33,75 59,75+ | 26,00 £
Moderate\ “ge™ | 41313 | 1236 | +516 | 1092 | 11,89 |69
Severe 17,22 + 56,75 39,52 £ 17,88 £ 52,98+ | 35,10 0280
2,60 14,75 14,97 2,44 17,20 17,00 '
Very 753+ 33,84 26,32 £ 7,85+ 36,21 28,37 £ 0639
severe 2,02 23,12 22,46 2,17 +21,07 20,99 '

Comment: At the immediate time, there was no difference of statistical
significance on treatment effectiveness between laser group and varnish group.
Table 3.18: Treatment effectiveness at the immediate time by cause

Cause of dentin Laser Varnish
hypersensitivity Before After | After- | Before After After- | p
treatment |treatment| Before [treatment| treatment Before
Gingival 2324+ | 5441+ 3L18%] 2529+ | 5050% |2520% |o 2o
recession 1183 | 1897 | 1976 | 1177 | 1750 | 1433 |®
» 2650+ | 5625+ [29.75+ | 27.00% | 50.76 % | 23.76
Adtrition 1186 | 1077 | 1568 | 1152 | 2256 | =+1881 |9281
) 2226+ | 5364 |3138+| 22222 | 53901 | 3168+
Abrasion 1260 | 1808 | 17.05 | 1194 | 1722 | 1620 [%9%0
: 875+ | 61252 [5250%| 1250 | 60,00 | 47,50 £
Erosion 286 | 1750 | 1854 | 702 | 1155 | 1351 |0678
— Median: .| Median: | Median: _—
Abfraction Ml\jg:ja:_'éo 1915 M‘fg'g”' 10 375 Mgg'?“'
) Mode: 5 ’ Mode:5 | Mode: 10 '
— 1804% | 4030 |2236%| 1887 | 4647= | 27602
Combination 1104 | 2071 | 1623 | #1239 | 1062 | 1566 |9180
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Comment: In the group treated with laser, dentin hypersensitive teeth caused

by erosion expressed higher response to treatment than other causes.
Table 3.22: Treatment effectiveness after three months by position of
dentin hypersensitivity

Position of Laser Varnish
dentin Before After After - | Before After After - p
hypersensitivity | treatment | treatment | Before [treatment [treatment| Before
. 1991 £ 51,65+ | 31,74+ | 20,70 = 49,45 28,74 =
Cervicalteeth | 1512 | 2122 | 1856 | 1182 | #2097 | 1702 |%%?
Occlusal- incisal | 22,81 58,92 36,11+ | 2349+ | 51,11+ | 27,63« 0.009
surface 12,73 +18,09 16,31 12,50 20,25 17,19 '
Comment: At occlusal- incisal surface, laser group had more significant
improvement than varnish group.
Table 3.23: Treatment effectiveness of dentin hypersensitivity after three
months by group of teeth
Laser Varnish
Group
of teeth Before After After - Before After After - 0]
treatment | treatment | Before | treatment | treatment | Before
Incisor | 27,11+ | 63,46+ | 36,34+ | 26,71 59,43 | 32,73+ 0.230
teeth 10,11 12,40 13,36 +10,33 | +14,75 13,62 |
Canine | 22,83+ | 58,83+ [ 36,00+ | 26,06+ | 56,50+ | 30,44+ 0.533
teeth 13,04 9,06 18,65 12,76 11,50 20,39 |~
Premolar| 18,68+ | 47,40+ [ 28,73+ | 20,00+ | 46,91+ | 2691 + 0.674
teeth 12,07 23,29 18,95 12,03 20,47 16,42 |
Molar 17,88+ | 51,34+ | 33,47 | 18,68+ | 4455+ | 2587 0.028
teeth 12,55 22,17 | £19,47 12,16 23,02 +18,57 |

Comment: For molar teeth, laser treatment group had higher treatment
effectiveness than varnish group.




17

Table 3.27: Treatment effectiveness after one year by the level of dentin

hypersensitivity
Level (Pre- Laser Varnish
treatment) Before After After - | Before After After - p
treatment | treatment | Before |treatment|treatment| Before
. 3346+ | 65,05+ | 3159+ | 33,75+ | 58,16+ | 2441+
Mild 5,62 9,36 10,91 5,16 13,54 14,91 0,002
Severe 17,22+ | 6250+ | 4528+ | 17,88+ | 47,81+ [ 29,93 + 0.000
2,60 11,36 11,51 2,44 20,25 19,62 ’
Very severe 7,53+ | 39,65+ | Median: | 7,85+ [ 28,34 + | Median:
2,02 26,38 36,7 2,17 23,70 5,85
Comment: After one year, laser treatment group had significantly

higher

effectiveness than varnish group at all

hypersensitivity.
Table 3.30: Treatment effectiveness after one year by cause

levels of dentin

Cause of Laser Varnish
dentin Before After After - Before After After - p
hypersensit| treatment |treatment| Before | treatment [treatment | Before
ivity
Gingival 2324+ | 60,00+ | 36,76+ | 2529+ | 4539+ |20,10+ 0.008
recession 11,83 17,21 18,50 11,77 22,97 15,73 !

.. 26,50+ | 59,00+ | 3250+ | 27,00+ | 50,47 + | 23,47 +
Attrition 1186 | 1922 | 1474 | 1152 | 2041 | 17,08 |%08!
Abrasion 2226+ | 57,90+ | 3565+ | 22,22+ | 49,92+ |28,70+ 0.052

12,60 19,48 17,44 11,94 22,49 21,78 |
. 8,75 + 6750+ | 58,75+ | 1250+ | 42,50+ | 30,00+
Erosion 2,86 500 | 549 702 | 1543 | 12,01 |9006
. Median: 10 Median: . Median: 10, Median: Median:
Abfraction Mode-5 30 Median: 20, Mode: 10 12,5 085
' Mode: 5 ' Mode: 10 ’
Combinati 18,04+ 52,21+ | 34,17 18,87 42,05+ | 23,19+ 0.101
on 11,94 22,55 20,10 +12,39 23,51 21,86 |’

Comment: Dentin hypersensitive teeth caused by abfraction and gingival
recession respone to laser treatment was better than varnish treatmen




18

Table 3.31: Treatment effectiveness through times with Yeaple scale

Comparison between
Laser Varnish laser group and varnish
group
Time El_‘fectlve Effectlve Effective index
index index of laser grou
mzsd | compared | mtsd | compared group p
. . compared with
with pre- with pre- varnish arou
treatment treatment group
20,97 £ 21,73+
To | 1533 12,11 0595
T 43639121 135,15 5;)551191 132,58 2,49 0,560
T, +521(’)191 4 143,73 fzgoggl 4 129,82 2,34 0,632
T; +524(’)3327 159,28 52006(?5 132,86 7,35 0,121
T, 55(’)5511 164,71 f2923573 127,20 12,44 0,015
Ts +5251'5145 164,85 4g’zlg6i 112,15 20,48 0,000

Comment: After six months and one year, treatment effectiveness of
laser group was higher than varnish group, had statistical significance.

Chapter 4: DISCUSSIONS

4.1. Discussion on experimental study
4.1.1. Discussion on study to find the optimal radiation dose

Study by Kreisler M pointed out that in order to ensure a safe
heat threshold when using 809 nm laser diode step we should choose
0.5 W power level and continuous radiation time < 10. At the same
time, the study also indicates that break intervals should have the same
length as radiation time so that dental tissue is facilitated to discharge
accumulated heat. From the results of these studies, we performed an
experimental study using low energy level (0.5 W) with three radiation
methods which are supposed to be safe for the pulp and reasonable
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heat break intervals: 5 sec radiation - 5 sec break; 10 sec radiation - 10
sec break; 15 sec radiation - 15 sec break to find the most effective
radiation method while limiting the undesirable effects.

According to our study results, the teeth radiated 5 sec, only
49.4% of dentin tubules were fully sealed and collagen structure
sealing tubule mouth was quite sparse. Meanwhile, the teeth radiated
10 and 15 sec, the effectiveness of dentinal tubule sealing was very
high, collagen structure sealing tubule mouth in both groups were
dense and solid. Comparing the impact of cracking dentin tubule
mouth, we found that group radiated 15 sec had significantly higher
percentage of cracked dentin tubules than two remaining groups.

As the study results, we have found that using 810nm laser
diode with the dose 10 sec radiation - 10 sec break is reasonable in
the treatment of dentin hypersensitivity because the effectiveness of
dentinal tubule sealing is high whereas limiting the undesirable
effects.

4.1.2. Discussion on study of histological characteristics of rabbit
pulp after laser radiation

Study by Toomarian using 808 nm diode laser to radiate on
mice tooth root showed that the teeth radiated laser had root growth
better than group with no radiation. It was due to the laser light
stimulated the pulp cells, increased the formation of secondary
dentin. However, the studies also pointed out that using the laser with
the various parameters could cause different effects on pulp tissue.

Our study used radiation method for right maxillary incisor tooth
of rabbits as 10 sec radiation - 10 sec break. This was considered the
optimal dose for the treatment of dentin hypersensitivity in our study.
Our study objective was to find out the possible effects of this
treatment dose to pulp tissue. According to study results, the teeth
with 10 sec laser radiation - 10 sec break had the formation of thicker
odontoblast than the teeth with no laser radiation. This proves that if
the laser light energy is used in an appropriate method would have a
positive influence on marrow tissue.
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4.1.3. Discussion on study to evaluate the dentinal tubule sealing
effectiveness of laser diode

According to our study, the dentinal tubule sealing
effectiveness of laser diode at the immediate time reached 82.7% and
64% after 3 months. Compared with the results of other studies at the
immediate time in our study, we found that the percentage of dentinal
tubule sealing was lower than the studies using high energy lasers
such as laser CO2, laser Er, Cr. YGG. High-energy lasers fully
sealed dentin tubules because their wave length was absorbed
effectively by the hard tissue of the tooth and removed dentin
tubule structures. However, potential risk from the thermogenetic
of high-energy lasers was always concerned factor in clinical laser
treatment.

Meanwhile laser diode although had no high affinity for
mineralized structures, it was effective on organic tissues. Laser
diode caused contraction of dentin collagen fiber bundles around
the tubules, therefore caused dentinal tubule sealing as well as
melts dentin collagen in the tubule, making dentin surface smooth
while not causing the cracked lines. Although high-energy lasers
gived higher percentage of dentinal tubule sealing, they caused
cracked lines on dentin surface; therefore laser CO2 could fully
seal dentin tubules but only reduced dentin permeability compared
to 79% when using laser diode.

4.2. Discussion on the clinical characteristics of dentin
hypersensitivity

Tables 3.11 and 3.12 showed the hypersensitivity level by the
positions of teeth and groups of teeth. Accordingly, the cervical
position had not only higher dentin hypersensitivity percentage but
also worse hypersensitivity level. Considering at that position, very
severe hypersensitivity level with the most frequency of occurrence
was premolar teeth. This was also consistent with the conclusions by
Tailor when the author described that this tooth in a central location
of occlusion suffered many torques in chewing. This was the cause of
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abfraction with typical clinical characteristics as deep and narrow
excavations at the cervical position, very sensitive to stimulation.

According to our study, gingival recession was considered as
the second cause of dentin hypersensitivity in the cervical teeth after
abrasion. In particular, we did not find any case of gingival recession
at the age < 36. The phenomenon of gingival recession began to be
observed at the age > 36 and reached a very high rate in the age > 45.
According to Ricarte, from 40 years old, dentin hypersensitivity rate
increased at the cervical position due to the occurrence high speed of
exposed root surface. This was consistent with our observations in
the study.

Table 3.14 showed in the cause of gingival recession,
hypersensitivity condition of the patients were mostly Mild and
Moderate level. This observation was consistent with the
physiological characteristics of the dentin. Gingival recession caused
exposed cement layer, this cement layer was quickly worn causing
exposed tooth root dentin. However in the tooth root, dentin tubule
density sharply reduced to about 1/5 compared with dentin tubule
density in the cervical. Therefore, fluid flow moving in the outer
dentin layer of tooth root dentin was only 2% of tooth body dentin.
Due to this characteristic, exposed dentin lesions caused by gingival
recession usually did not have too high hypersensitivity level.

4.3. Discussion on the effectiveness of laser in the dentin
hypersensitivity treatment, compared with applying varnish
Fluoride

At the immediate time, there was no statistically significant
difference in treatment effectiveness between laser group and varnish
group at all levels, positions, groups and causes of dentin
hypersensitivity except for abfraction. This result showed that laser
energy had limited effect on teeth bearing extraordinary force loads
during chewing at the immediate time . Meanwhile, varnish Fluoride
promoted its advantages as a compound that could easily squeeze
into narrow and deep lesions as abfraction.
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After three months, the group treated with laser had higher
effectiveness than the group treated with wvarnish in some
comparisons. The main reason was the group treated with laser
increased the effectiveness after three months but not the group
treated with varnish decreased its effectiveness. Asnaashari said that
the maintenance dentin de-hypersensitivity of laser over periods of
time not only sealed dentinal tubule but also contributed specific
biological effects. Further studies in histology showed that a period
of time from three to four months, the formation of the third dentin
layer was required to be able to seal dentin tubules near the pulp. At
that time, we started to notice the difference in treatment
effectiveness between the two study groups in some comparisons.

Results of Table 3.27 showed us that after one year treatment,
the group treated with laser had more higher results than the group
treated with varnish at all dentin hypersensitivity levels, even with
very severe hypersensitivity level - a level considered to be very
difficult to be treated. Moreover, in the causes of dentin
hypersensitivity syndrome, after one year, the dentin hypersensitive
teeth caused by gingival recession and abfraction showed higher
treatment results with the laser than varnish. High treatment
effectiveness in the teeth with gingival recession and abfraction
treated with laser appeared later after treatment was a clear
demonstration of the appearance of the third dentin layer. In the
gingival recession and abfraction group, sensitive position was
cervical third where had the thinnest dentin layer facilitating laser
energy to interact better with the pulp tissue than other positions.
This was entirely consistent with the study results on animals; the
formation of secondary dentin layer after low-energy laser radiation
on the cervical was 1.5 times higher than that in other areas

Results of Tables 3.31 and 3.32 provided an overview of the
variation of the dentin hypersensitivity level over follow-up times.
For the group treated with varnish Fluoride, effective index that we
obtained after the end of the course of treatment was 132.58% with
the tactile stimulation, 60.71% with the steam stimulation. Our
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results were similar to study results of Schwarz with the same
product. Compared with a product containing 2.7% NaF in the paste
form, we found lower dentin de-hypersensitivity effectiveness than
our results. This result suggested varnish form gave better dentin
hypersensitivity effectiveness than paste form of the same product.

Effective index immediately after the course treatment of the
laser group in our study reached 60.47%. After three months this
index increased to 70.76% and maintained after a year to reach
73.59%. Clinical reports using laser diode in the treatment of dentin
hypersensitivity provided dentin de-hypersensitivity effectiveness
ranging from 59 -75%. Although immediate treatment effectiveness
of laser diode was reported variance through studies, most of the
authors concluded treatment effectiveness of laser diode increased
after follow-up time and the increased effectiveness of laser diode
after this time was attributed to specific biological stimulating
effect of this type of laser. In our study, using 810nm laser diode,
0.5 W power, and 10 sec radiation - 10 sec break gave the
proliferation of odontoblast layer easily observed in the histology.
This explained why dentinal tubule sealing effectiveness of laser
decreased over time but clinical treatment effectiveness increased.
Meanwhile, the high-energy lasers used in the dentin hypersensitivity
treatment had relatively high effectiveness at the immediate time that
could be even up to 100%. However, this effectiveness tended to
decrease over time. Zhang's report showed that the effectiveness of laser
CO2 decreased 50% after 3 months from follow-up period. Recurrence
rate of laser Nd: YAG was reported about 30% after 3 months.

CONCLUSIONS

1. The dentinal tubule sealing effectiveness of 810nm laser diode.

The dentinal tubule sealing effectiveness of laser diode decreased
after 3 months from follow-up period: from 85.5% at the immediate
time down to 67.3% after three months. Simultaneously, proliferation of
odontoblast layer of the pulp was observed on histology after three
months from 810nm laser diode radiation.
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2. Clinical characteristics of dentin hypersensitive teeth.

Dentin hypersensitive teeth usually appeared at the cervical teeth
rather than occlusal-incisal surface. At cervical third, groups of premolar
teeth and molar teeth had the highest hypersensitivity rate at the same
time hypersensitivity level was more severe than that of group of incisor
teeth and canine teeth. Hypersensitivity level of the teeth caused by
gingival recession was mostly Mild and Moderate. Meanwhile the
abfracted teeth usually had very severe hypersensitivity level.

3. The dentin hypersensitivity treatment effectiveness of laser
diode compared with applying varnish Flouride.

Dentin hypersensitivity treatment with laser and VF offered
high treatment effectiveness at the immediate time. This effectiveness
continued to maintain after 1 month from follow-up period. After 3
months, the treatment effectiveness of laser diode increased, the VF
treatment effectiveness decreased. Therefore, after six months, one
year follow-up, there was a clear difference treatment effectiveness of
the two study groups: laser group expressed significantly higher
dentin de-hypersensitivity effectiveness than varnish group.

RECOMMENDATIONS

Experimental study on the histological characteristics of rabbit
pulp after laser radiation did not have large enough number of
samples, so needed studies with the larger scale could find out more
deeply about the impacts of the lasers to the pulp . Moreover, the
study had only showed laser diode’s positive effect on the pulp
through the proliferation of odontoblast but did not find the most
suitable parameters for this effect. So further studies were needed to
figure out these parameters, thereby laser could use better in the
clinical applications.





