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TOM TAT

Loan nang khé&p thai dwong la mét nhom céac
réi loan &nh huwéng dén khép thai dwong ham, co
nhai va hé thdng nhai, gay dau ving ham mét, han
ché van ddng ham va réi loan chirc nang nhai. Bai
b&o gidi thieu phwong phap ché tao mang 6n dinh
trong diéu tri loan ndng khép thai dwong ham dwa
trén quy trinh Ki thuat sb, tlr giai doan lap ké hoach
dén danh gia két qua diéu tri. Quy trinh ché tao va
chinh mang trén miéng bénh nhan dwoc rat ngén
dang ké, mang lai hiéu qua diéu tri cho bénh nhan
va nang cao hiéu suat 1am viéc cta bac sy.

TREATMENT OF TEMPOROMANDIBULAR
JOINT DISORDER USING A DIGITALLY FABRI-
CATED 3D-PRINTED STABILIZATION SPLINT:
A CASE REPORT

ABSTRACT

Temporomandibular disorders (TMD) are a group
of conditions affecting the temporomandibular
joint, masticatory muscles, and the stomatognathic
system, causing orofacial pain, limited jaw
movement, and masticatory dysfunction. This
article presents a digital workflow-based approach
for fabricating stabilization splints in the treatment
of TMD, from planning to treatment outcome
evaluation. The fabrication and adjustment of the
splint on the patient’s mouth is significantly reduced,
enhancing treatment outcome and improving the
clinician’s work efficiency.

I. GIOI THIEU

1.1. Téng quan vé loan nang khép thai dwong
ham (LNKTDH)

Loan nang khép thai dwong ham (LNKTDH,
Temporomandibular Disorders - TMD) la mét nhom
cac rbi loan &nh hudng dén khép thai dwong ham
(KTDH), co' nhai va hé théng nhai, gay dau ving
ham mat, han ché van déng ham va rdi loan chirc
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nang nhai. Theo DC/TMD (2014), LNKTDH c6 thé
chia thanh ba nhém chinh: Réi loan co' nhai, Roi
loan dia khép, Rbi loan khop.

Tinh trang nay cé thé gay anh hwéng nghiém
trong dén chét lwong cudc séng ctia bénh nhan,
da&n dén dau man tinh, suy gidm chirc nang &n nhai
va méat can bang khdp can. Ngay nay nhirng van
dé vé loan nang khép thai dwong ham cang dwoc
bénh nhan quan tam nhiéu hon.[1]

Loan nang khép thai dwong ham theo Jeffrey P.
Okeson duwgc cho cé nguyén nhan tr 5 nhém yéu
t&6 nguy co' chinh bao gdm yéu té khép can, chan
thwong, cang thang tam ly, dau sau va hoat déng
can chirc nang.

Hién nay cac phwong phap diéu tri loan ndng
kh&p thai dwong ham (TMD) dwgc chia thanh hai
nhém chinh: diéu tri bdo ton (khdng xam lan) va
diéu tri can thiép (xam lan hodc phau thuat), tuy
thuéc vao mrc do nghiém trong clia bénh.

Diéu tri bdo ton la phwong phap wu tién, bao gébm
st¢ dung mang nhai (occlusal splints), liéu phap
dwoc ly, vat ly tri liéu, liéu phap nhan thic — hanh
vi (CBT), tw van tam Iy va tw cham séc. Mang nhai,
d&c biét 1a mang én dinh (stabilization splint - SS),
gip gidm &p lwc lén khép thai dwong ham, 6n
dinh khép cén va thw gién co nhai. Duoc ly tri liéu
thuwong bao gdm thubc gidm dau, gian co va khang
viém khoéng steroid (NSAIDs). Vat ly tri liéu v&i cac
bai tap co ham, massage va liéu phap nhiét giup
tang cwong chirc nang khép va gidm dau. Liéu
phap nhan thérc — hanh vi (CBT) va tw van tam ly
gip bénh nhan kiém soat cang thang, giam thdi
quen nghién rang ho&c can chat rang.

Néu diéu tri bdo ton khéng mang lai hiéu qua,
bénh nhan co6 thé can dén diéu tri can thiép, bao
gdm tiém steroid, rira khop (arthrocentesis), noi
soi khép (arthroscopy) hodc ph3u thuéat chinh hinh
khédp thai dwong ham trong nhirng trwong hop
nghiém trong nhw trat dia khép khéng héi phuc
ho&c thoai hda khép tién trién.

Phwong phap diéu tri TMD nén dugc ca nhan
hda dwa trén mirc dd nghiém trong cua triéu chirng,
nguyén nhan gay bénh va kha nang thich &ng cta
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bénh nhan. Hau hét cac trwong hop co thé duoc
kiém soat hiéu qua bang cac phwong phap bao
tdn, trong khi can thiép phau thuat chi dwoc xem
xét khi tat c& cac phwong phap khac khéng mang
lai két qua.

1.2. Vai trd ctia mang 6n dinh trong diéu tri
LNKTDH

Mang 6n dinh (occlusal splint) [& mét phwong
phap diéu tri bdo ton hiéu qua, gitp:

* Giam tai lyc nhai lén KTDH, bao vé dia khép va
ngan chan thoai héa khép.

+ On dinh khép cén, hd trg phuc hdi van déng
ham binh thwdng.

+ Kiém soat nghién rang va can chat rang
(bruxism, clenching), mét nguyén nhan phd bién
ctia LNKTDH [2].

Trong phwong phap ché tao mang nhai truyén
thdng, quy trinh bao gém xac dinh vi tri twvong quan
tam, |y d4u hai ham, 14y dau khép cén, chuyén vi
tri twong quan hai ham da xac dinh trén I1am sang
lén gia khdp va cubi cung la giao mang cho bénh
nhan sau khi da ché tac va diéu chinh & labo. Toan
bd quéa trinh nay doi héi nhiéu lan chuyén dbi ti
mau ham, twong quan khép cén, diéu nay cé thé
gay ra mirc d6 sai s6 nhat dinh va anh hwéng sai
léch dén dod chinh xac cubi cling ctia mang. Chinh
vi diéu nay thoi gian diéu tri trén méi bénh nhan sé
kéo dai va cé thé anh hwdng dén két qua diéu tri.

Sw phat trién ctia cdng nghé thiét ké véi sw ho tror
clia may tinh va in 3D, nhiéu nha nghién ctru da ap
dung céng nghé ky thuat s va in 3D trong ché tao
mang nhai. Viéc ché tao mang nhai s&r dung céng
nghé in 3D htra hen mang lai chat lwong va do
chinh xac cao, déng théi rat ngan thoi gian diéu tri,
mang lai hiéu qua diéu tri tt cho bénh nhan. [3],[4]

Tuy nhién vat liéu in 3D la loai vat liéu md&i, cac
bwéc ché tao dwa trén ki thuat sé con chwa théng
nhéat gitra cac phdn mém. Viéc sir dung phan mém
dé thiét ké con kha phirc tap, doi hdi ngudi st dung
dwoc dao tao, cling nhw quy trinh x& ly ban in tai
phong kham ciing khac nhau gitra cac hé théng
may in, myc in.

1.3. Muc tiéu bao cao ca lam sang

Bai bao nay trinh bay mét ca l1am sang diéu tri
LNKTDH bang mang én dinh ché tao bang coéng
nghé in 3D dwoc thiét ké bang mdt phan mém mién
phi, nhdm danh gia:

+ Hiéu qua diéu tri ciia phwong phap nay déi voi
triéu chirng dau va rdi loan van doéng ham.

*T inh kha thi va wu diém cla viéc (rng dung céng
nghé in 3D trong diéu tri LNKTD.

Il. TRINH BAY CA LAM SANG

2.1. Théng tin bénh nhan

Bénh nhan ni¥, 30 tudi dén kham vi ly do Dau
vung khép thai dwong ham hai bén, dac biét khi
nhai hodc ha miéng I6n, cé tiéng kéu “click” khi mé
miéng khoang 2 tuan gan day.

Véi tién si: mdi co nhai khi thiec day, nghién
rang vao ban dém. Khong co tién st chan thwong
vung ham mat.

2.2. Kham lam sang

S& nan co nhai thdy cing clrng co can va co thai
dwong. An dau viing co' can bén trai.

Mlrc d6 dau dwoc danh gia theo thang danh gia
dau VAS (Visual Analog Scale) Thang c6 dang la
mét dwdng ngang 10cm tir trai sang phai. Bénh
nhan tw danh d4u vao mét diém trén thang do dé
xac dinh mc d6 dau, voi cac tinh trang la khéng
dau & dau bén trai va dau dir doi khong thé chiu
dwoc & dau bén phai. Mirc d6 dau dwoc bac s§
danh gia theo thang diém tir 1 dén 10. V&i két qua:
0-3 diém: dau mdrc dd nhe, 4-7 diém: dau mdc dd
trung binh, 8-10 diém: dau md&c d6 nang.

Mcrc d6 dau trén bénh nhan 8/10 theo thang VAS,
lan sang vung thai dwong cung bén.

Ha miéng tw do 30 mm, Iéch sang trai, ha cuwdng
45 mm

Nghién réang ban dém va c6 dau hiéu mon rang
trén 1dm sang.

Tinh trang rang: Bénh nhan c6 chup st rang 11.
Can chéo ving rang 15. Hwéng dan sang bén trai
bang nhém rang sau.

Hinh 1. Anh trong miéng bénh nhan
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2.3. Chan doan

Dwa trén tiéu chuan ICOP 2021, bénh nhan dwoc
chan doan:

« Dau can co nguyén phat cap tinh cé chuyén vi

+ Nghién rang ban dém.

2.4. Ké hoach diéu tri

« Diéu tri bdo tébn bang mang &n dinh ché tao
bang cong nghé in 3D.

« Hwéng dan thay ddi théi quen sinh hoat: Tranh
nhai mét bén, han ché an dd an dai cing; Tap thw
gidn co nhai, xoa bép viing co can va thai duwong.

+ Theo dbi dinh ky méi thang trong 3 thang.

2.5. QUY TRINH CHE TAO MANG ON DINH
BANG IN 3D

Cac bwéc thwe hién

2.5.1.Quét ham ky thuat sé bang may quét
trong miéng.

Bénh nhan dwoc thwe hién quét ham ky thuat sé
bang may quét trong miéng Medit i700.

Bénh nhan dwoc |4y twong quan tam bang
phwong phap hai tay cta truyén théng cla
Dawson." Sir dung miéng khoa sap vung réng ctra
dé hé vung réng sau dé quét twong quan khép can
gitra hai ham. Viéc chi str dung khoéa can bang sap
& vung rang clra cho phép may quét cé thé thuan
loi trong viéc ghi lai cac méc gidi phau bé mét vang
réng sau, qua dé cé thé sao chép chinh xac vi tri
twong quan hai ham & twong quan tam. Quét dau
khép can duoc thwc hién khoang 3-4 rang vung
rang sau & ca hai bén.

2.5.2. Thiét ké mang

Mang duoc thiét ké trén phan mém Medit link,
module Splint dwa trén dir liéu khéop can clia bénh

nhAn

M| & [

- § by

Hinh 2. Thiét ké mdng trén phan mém Medit link
Day |a moét phan mém dwoc phat trién ddng bo
v&i hé thdng may quét Medit. Mang duorc thiét ké
v&i cac diém cham dong déu trén cac rang. Moi
rang ham duéi cé mot diém cham tai mai chiu.
2.5.3. Xt ly file in
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Hinh 3. X@ ly file in bang phan mém ChituBox
Basic 2.1

Thanh nang d& dwoc dat & vi tri khong lién quan
dén diém cham va ndm & phia mat ngoai ctia mang
dé& dam bao dd chinh xac va sat khit ciia mang
khi 1&p. Mang duoc xép goc nghiéng so véi ban
in khoang 45 d6. v&i géc nghiéng nay mang in ra
sé& dam bdo dwgc dd chinh xac cao, gidm duwoc
s6 lwong thanh nang d& dwoc dat. Tuy nhién thoi
gian in mang sé lau hon so v&i khi dat mang sat
v&i ban in. Trong mét vai tredng hop can in nhanh,
chung toi dat mang theo hwéng sat véi ban in dé
gidm thoi gian in mang. Tuy nhién khi dat nhw thé
sé& can nhiéu thanh nang d& va sé ton lwong muc
in nhiéu hon.

2.5.4.In mang

In 3D mang 6n dinh bang nhwa SPLINT V2
SENETEK. Bay la loai myc in 3D twong hgp sinh
hoc, an toan khi tiép xuc trong miéng. Str dung may
in Creality Halot Mage Pro v&i cong nghé LCD.

Hinh 4. Ban in trén may in va mwec in.
Thoi gian in mang hét 1 gior 45 phat.

Hinh 5. Rira méang va chiéu dén UV déng cirng
hoan toan.
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Rira mang véi cdn cong nghiép cdn Isopropyl
(IPA - Isopropyl Alcohol, 99%) trong 10 phut

Sau dé dwoc chiéu dén UV dé trung hop hoan
toan trong 10 phut

Sau dé mang dwgc hoan thién, danh bong trwdc
khi giao cho bénh nhan.

2.5.5. Lap mang va diéu chinh diém cham

Hinh 6. Mang sau khi chinh diém cham
va hwéng dan truot.

Mbi rdng ham dwdi tiép xdc véi mang tai mot
diém cham twong tw nhu trén thiét ké cia phan
mém. Cac diém cham cé mau sic va kich thwéc
déng déu. Hwéng dan truot ra trwdc va sang bén
tai vung rang clra va rang nanh 2 bén.

Viéc chinh mang giam thoi gian dang ké trén
lam sang. V&i ca nay chung t6i chi tén thdi gian 15
phut cho chinh can bang cac diém cham, va chinh
hwéng dan truot ra trwde, sang bén. Vé&i cac mang
ché tao bang phwong phap truyén thong théng
thuwdng chung t6i can téi thiéu 30 phut dé chinh.

Diém cham khi diéu chinh trén miéng kiém tra
bang giay can co6 sy twong dong vai diém cham khi
thiet ké trén phan mém.

ll. KET QUA DPIEU TRI

3.1. Banh gia sau 1 thang

* Gidm dau rd rét, VAS tir 8/10 xudng 3/10.

« Cai thién van dong ham, mé miéng t6i da dat 40 mm.

« Bénh nhan it cdm thdy mai co khi thirc day.

3.2. banh gia sau 3 thang

Bénh nhan khéng con dau khi nhai, khéng con
cam giac mdi co ham.

cHieco 3

myszek~
ESEAR
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S

Hinh 6. Mdrc d6 ha miéng cua bénh nhan sau
diéu tri dat 46mm.

IV. BAN LUAN

Loan nang khép thai dwong ham la mét hoi
ching da nguyén nhan, vi thé khi diéu tri loan nang
khép thai dwong ham cac bac s§ can xac dinh
dwoc nhitng van dé tac dong dén bénh nhan, qua
doé dwa ra dwoc cac phwong phap diéu tri phu hop.

Mang 4n dinh 1a mét trong nhirng phwong phap
gitp cai thién triéu chirng dau, thw gidn co, 4n dinh
van déng ham. Mang 6n dinh hién nay cé thé dwoc
ché tao bang phwong phap truyén thdng st dung
vat liéu nhwa Acrylic ép nhiét, hoac nhwa Acrylic
hoéa trung hgp. Cac phuwong phap ki ing dung ki
thuat sb hién nay 1a ché tao bang phwong phap in
3D hoéc ché tao bang phwong phap cét phay st
dung phdi nhywa PMMA. [5]

So v&i mang ché tao thi cdng, mang in 3D la mot
phwong phap cé tiém nang rat ngan thoi gian ché
tao, dd chinh xac cao hon va tao sw thodi mai hon
cho bénh nhan. So véi viéc l1ay dau thwdng quy
bang vat liéu ldy d4u Alginate hoac silicone dbi voi
bén nhan han ché ha miéng, quét dau bang may
quét trong miéng gilp giam thoi gian, giam sy kho
chiu cho bénh nhan véi nhirng triéu chirng loan
nang khép thai dwong ham hon. Sau khi dwoc
quét dau khop cén, thiét k& va in mang va xi ly
mang trong khoang th&i gian 1 gi& bénh nhan co
mang dé deo.

Mang in 3D dat dé chinh xac cao, ddm bao tiép
xuc rang déu. Thoi gian chinh mang va lap mang
rat ngén dang ké so véi phwong phap 1am truyén
thdng. Khi I&p mang khéng cé hién twong mang
khong vao hét hodc bap bénh, 1dng. Mang lap vao
dé& dang, bénh nhan cdm thay dé chiu va bac s§
khéng can phai diéu chinh long trong clia mang.
Mang dwoc Iwu gilr trén ham cla bénh nhan va
khéng gay dau khi can lai. [6]

Déi v&i phwong phép thi céng viéc 1ap mang va
diéu chinh can bang diém cham phu thudc nhiéu
vao ki thuat vién va labo. Bang viéc st dung phan
mém dé thiét ké can bang diém cham, gilp bac sy
c6 thé kiém soat diém cham véi ham dbi cha dong,
va dam bdo do chinh xac cao.

Mang ki thuat s ngoai viéc str dung phwong phap
in 3D chung ta ciing cé thé ché tao bang phwong
phap cét phay st dung vat liéu nhwa PMMA. Tuy
nhién thoi gian cét phay cling ton thoi gian hon so
véi in. Viéc gioi han kich thwéc cha dia PMMA sé
khéng cét dwoc mot s mang trong mét sb trudng
hop dac biét. Gidi han clia phwong phap cat phay
vé do chinh xac phu thudc vao hinh dang va kich
thwéc ciia mii cat, nhivng vi tri & ving lem mii cat
sé cling sé& khong thé tiép can va thwc hién duorc.
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Trong mot sé trudng hop sé tao dd ro va lap mang
khong dat do sat khit, gdy bap bénh khi I&p mang.

Chi phi ché tao mang in 3D ciing 1a mét loi thé 1on.
Trong khi may in 3D va vat liéu in 3D déu thap hon chi
phi dau tw may cat CAD/CAM va phéi cat PMMA. [7]

Trai nghiém cla bénh nhan khi deo mang giam
triéu chirng dau rd rét. Bénh nhan cdm thay hoan
toan dé chiu khi deo mang. Tuy nhién sau mét thoi
gian deo mang bénh nhan cé cam thdy mang léng
nhe ra. Diéu nay dwoc khac phuc bang viéc bénh
nhan trwédc khi deo nhang nudc trede khi deo.
Viéc 16ng mang c6 thé do nhiéu nguyén nhan nhw
bénh nhan bao quan khéng dung cach rra dwdi
nuwdc 4m, hodc do bao quan khoéng tét mang bi dé
gay bién dang, hoéc ciing cé thé do vat liéu bi bién
dang theo thoi gian st dung.

V& d6 bén ctia mang in 3D so véi mang c&t CAD/
CAM nhya PMMA va mang nhwa truyén thdng trong
mot vai nghién clru so sanh cho thay d6 bén udn va
dd cling cuia vat lieu nhwa in 3D thap hon. [8] Tuy
nhién v&i sw phat trién clia cac vat liéu nhwa in méi,
va cai tién hon, mang in 3D c6 dd bén cho phép st
dung trén lam sang. Dac biét khi str dung trong cac
bwéc trung gian voi mét thoi gian deo gidi han nhw
trwong hop deo mang diéu tri loan néng khép truéc
chinh nha, hodc deo mang diéu tri loan nang khép
cing nhw nang khép can trwde khi lam phuc hinh.

DPé nghién ctvu sau hon vé do 6n dinh, do bén
clia mang, chung ta can lam thém céc nghién ctu
v@i co mau Ién hon, véi cac loai muc in khac nhau,
cac hé théng may in khac nhau va thoi gian kéo
dai hon. Cac nghién clru nay sé giup ich cho viéc
quyét dinh lwa chon c6 nén str dung mang in 3D
trong céac trwdng hop can deo trong thoi gian 1au
dai hay khong.

Chi phi dau tw may in 3D mac du thap hon so v&i
may cat CAD/CAM, tuy nhién dé van hanh duoc
may cling doi hdi bac sy hodc ki thuat vién dwoc
dao tao vé quy trinh in, x& ly mau in, cling nhw
cach str dung phan mém dé thiét ké mang.

Trong bai b&o ching téi si dung phan mém
Medit Splint, & mét phan mém mién phi va khéng
c6 tich hop gia khép do. Ching t6i cling d& xuét
tién hanh nhirng nghién ctru sau nay st dung cac
phan mém thiét k& mang cé tich hop gia khép do
dé giam thiéu thoi gian chinh mang trén 1am sang
va dat hiéu qua tét hon.

V. KET LUAN

Viéc st dung mang 6n dinh ché tao bang phwong
phap in 3D mang lai nhiéu ¢u diém. Phwong phap
nay co6 thdi gian thwe hién ngan, dé dang chuén
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héa va khéng phu thubc nhiéu va trinh dé cda ki
thuat vién. Bac sy co thé thwc hién sao chép va
ché tao dwoc nhiéu mang nhai do di¥ liéu duoc thu
thap va lwu trir s6 hoa. Viéc thwe hién co thé lam
ngay tai phong kham.

Tuy nhién trong quy trinh ché tao mang chung ta
can phai c6 cac phuwong tién ki thuat sé di kém nhw
may quét trong miéng, may in 3D, may rira mau,
may chiéu UV cho mau in 3D.

Ca lam sang nay cho thdy mang 6n dinh in 3D
mang lai hiéu qua diéu tri cho bénh nhan loan nang
khép thai dwong ham, va cai thién hiéu suat lam
viéc cho bac sy trong diéu tri cho bénh nhan.

Tuy nhién can c6 thém cac nghién clru dé danh
gia do bén ctia mang, d6 bam mau, sw sat khit cia
mang khi str dung trong thi gian 1au dai dé cé lya
chon phu hgp trén ldm sang khac nhau.
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