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14.1 Giéi thiéu

Seo ¢6 thé do tac dong tir bén trong (mun tring ca va viém da) hoic bén ngoai (bong,
chan thuong, phau thuat). DU véi nguyén nhan gi, seo co thé co tac dong sau rong va anh
huong cudc séng cua bénh nhan. Seo co rut trén khop thir phat sau chan thuong bong dugc
chting minh 12 1am suy giam chtc nang thé chat nghiém trong sau phuc hoi [1, 2]. Ri loan
cam giac dai dang, nhu dau va ngua, ciing thuong gap ¢ cac loai seo bénh 1y va chan thuong
[3, 4]. Seo di dugc chiang minh 1a gép phan lam ting ty 16 mac cac bénh tdm than nhu tram
cam va stress sau chan thuong [5, 6]. Vi nhitng tac dong sinh 1y va tdm ly, nhiing bénh
nhan seo bi giam sGt chat luong cudc sdng so véi ngudi binh thuong [7-9]. Liéu phép laser
cai thién ting budc va l1au dai vé cau trdc va tham my caa cac vét seo. Két hop véi cac can
thiép phau thuat bao ton nhu z-plasty va ding thudc, liéu phap laser da gitip mé ra mot su
thay d6i md hinh trong diéu tri seo [10]. Liéu phap laser va cac phuong phap diéu tri bao
tén thuong khdng can dén cac can thiép phau thuat 16n hon nhu cit bo seo, chuyén vat da
va ghép da [11-13]. Do d6, diéu quan trong la cac béac si diéu tri seo phai lam quen véi
phuong thirc diéu tri seo doc ddo va vo gia nay.

14.2 Cac nguyén ly co ban veé laser

LASER la tir viét tat caa Light Amplification by Stimulated Emission of Radiation
(khuéch dai &nh sang bing burc xa kich thich). Cac nguyén tic vat Iy laser lan dau tién duoc
Albert Einstein dit ra vao nam 1917 [14]. O phan 16i, mot thiét bi laser gom maot vat liéu c6
thé hoat hda duoc goi 1a méi trudng laser dugc dit trong thiét bi. Cac nguyén tir tao nén moi
truong laser ton tai & trang thai co ban véi ning luong thap on dinh. Sau d6, cac nguyén tir
nay dugc kich thich khi mot nguén nang luong tht cp duogc sir dung dé “bom” hoic kich
thich cac nguy@n tir ciia méi truong laser dén trang thai khdng 6n dinh. Theo kiéu tu phat,
mot hodc nhiéu nguyén ti bi kich thich sé tra lai trang thai co ban va do d6 phét ra nang
luong dudi dang photon, tao ra mot anh sang riéng biét. Néu photon nay va cham véi cac
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nguyén tir 1an can khac, no s& lan truyén phan @ng dan dén giai phong mot photon khéc.
Phan &ng day chuyén nay co thé duoc khuéch dai hon nira théng qua viéc st dung céc kinh
phan chiéu trong khoang quang hoc dé tang cuong ning luong laser [15].

MBoi truong laser 6 thé & thé khi, long hodc rin va ca ba trang thai vat chat déu duoc
st dung trong cac thiét bi laser diéu tri seo (Bang 14.1). Do su ddng nhat caa cac nguyén tir
trong méi trudng laser, cac photon phat ra 1a don séc, nghia 14 c¢6 budc song gidng hét nhau.
Hon nita, trong qué trinh khuéch dai & trén, cac photon duoc giai phong trong ciing mét pha
va cling hudng di chuyén théng qua giao thoa tang lén va triét tiéu [15]. Su dong bd nay dan
dén sy nhat quan ca vé thoi gian va khong gian, cling nhu sy chuan truc. Piéu ndy c6 nghia
la cac photon laser di chuyén cling pha va song song véi nhau. N6i tom lai, thiét bi laser
phat ra mot chum photon hep cung méot budc séng, theo cung mot hudng, tai cung mot thoi
diém, c6 thé duoc str dung dé diéu tri hiéu qua cac vét sco.

Bdng 14.1 Céac thiét bi ning lugng thudng duoc st dung trong diéu tri seo

Tén Loai mdi trwong Budc song (nm) Chromophore
PDL Long 585-595 Hemoglobin
KTP Rin 532 Hemoglobin
IPL N/A (khdng phai laser) 515-1200 Hemoglobin
CO; Khi 10,600 Nudc

Er:YAG Ran 2940 Nudc

Er:Glass Ran 1540-1565 Nudc

14.3 Twong tac laser-mo
14.3.1 Qua trinh quang nhiét c6 chen loc ciia cac cau truc da riéng biét

Trong da, c6 mét sd vat chat ndi sinh hap thu anh sang laser, gdm hemoglobin,
melanin va nuéc. Cac phan tor hip thu anh sang laser duoc goi la thé nhidm sic
(chromophore). Sau khi duoc hap thy, anh sang laser cé thé dugc chuyén d6i thanh ning
lugng nhiét dugc dung dé phé hiy cac muc tiéu riéng biét trong da, nhu mach mau, sic té &
biéu bi/bi, I6p biéu bi vashoic bi. Nguyén tac quang nhiét chon loc nay duoc Anderson va
Parrish mé ta lan dau tién vao nam 1983 [16]. Viéc nham muc tiéu cac cau trlc riéng biét
dua trén su thich hop vai phd hip thu caa thé nhidm sic va budc séng cua tia laser duoc
chon (Hinh 14.1). Budc song ciing c6 thé thay doi ty thudc vao do sdu va mat do cua thé
nhidm sic, phd hap thu cua cac thé nhidm sic 1an can va dic tinh quang hoc cua da.
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Hinh 14.1 Phé hap thu caa chromophore ¢ da véi cac budc song laser phé bién

14.3.2 Qua trinh quang nhiét chon loc phan doan theo cau tric khong gian ciia da

Qua trinh quang nhiét chon loc phan doan theo cau tric khong gian cia da dua trén
ly thuyét vé quang nhiét chon loc vi né lién quan dén sy hip thu &nh sang laser cua
chromophore nugc. Nugc nam & khap noi trong da va trong nhiéu cau tric da khac nhau,
bao géom cac mach mau. Véi sy hién dién khip noi cta nudc, cac budc song anh sang laser
duoc hap thyu boi chromophore nay ¢é kha ning tao ra cac md hinh ton thuong dic hiéu cao
ctia ca qua trinh boc tach va dong tu trén khap da. C4c ton thuong c6 chon loc vé mat khéng
gian co thé duoc tao ra cho cac muc dich cu thé bao gém ca viéc kich thich sira chita seo.

14.4 Céc bwée song dieu tri seo

Déi véi seo, chromophore thudng duoc sir dung nhiéu nhat gdm hemoglobin va nudc.
Su hap thu &nh séng laser cia hemoglobin cho phép pha hay cé chon loc cac mach mau nho
nam trong seo. Céac dinh hap thu chinh caa hemoglobin gdm 418, 542 va 577 nm [15]. Qué
trinh quang nhiét chon loc cua mach mau cho phép giam ban d6, giam phan phdi céc
cytokine gay viém, va do do, giam cac triéu chang caa bénh nhén.



Khi budc song laser tang vuot qua 1000nm, nudce trd thanh chromophore chinh véi
lwgng hap thu manh nhét xay ra & buéc séng 16n hon 2000 nm [15]. Nhiét 1am néng nuéc
dan dén qué trinh boc tach va dong tu (khdng boc tach) co thé duoc ding dé tao ra qué trinh
tai tao md bén trong seo. Qua trinh quang nhiét chon loc theo khdng gian c6 thé duoc thuc
hién vai ca laser boc tdch phan doan (ablative fractional lasers, AFL) va laser khéng boc
tach phan doan (non-ablative fractional lasers, NAFL).

14.5 Khai niém vé liéu phap laser
14.5.1 Qua trinh quang nhiét chon loc cia mach mau hoic sic té

Déi véi laser co cac budc séng duge chon loc bai chromophore hemoglobin va
melanin, bac si phai lga chon thich hop do rong xung laser twong ng véi kich thudc cua
muc tiéu. Khi chromophore hap thu anh séng laser, nd 1a myc tiéu can duoc loai bo dé dat
duoc muc tiéu 1am sang. Vi du, hemoglobin la chromophore cho laser chon loc mach mau,
nhung mach méau méi 1a muyc tiéu dugc nham. Mach méau cang 16n thi d6 rong xung tuong
{rng cang dai. Sau khi chon d6 rong xung pht hop, can chon tiép spot size. Néu diéu tri mot
Khu vuc rong, spot size I6n hon 1a phu hgp. Do hién tugng tdn xa anh sang laser, spot size
|6n hon thudng can mat do nang luong it hon dé dat duoc cing moét endpoint 1am sang.
Ngoai ra, cac bién phap lam mat 16p biéu bi 1 can thiét dé bao vé khoi céc tac dung phu
khong can thiét va sy ton thuong mo. Cac may laser khac nhau sir dung cac phuong phap
lam méat khac nhau, mot sé phuong phap lam mat tiép xuc truc tiép hodc khong tiép xdc (vi
du: cryogen, khong khi lanh cudng btc). Cudi ciing, mat do nang luong phai duoc diéu
chinh dé dat duoc endpoint diéu tri mong mudn, nhu ban xuét huyét thoang qua ddi vai ban
do trong seo. Cac hé théng laser hién dai c6 cai dat mat o niang luong ty dong tly thuoc
VA0 cau tric muc tiéu da chon. Sau do, bac si 1am sang ¢ thé diéu chinh mat d6 nang luong
dén dap ang 1am sang mong muén & cac lan diéu tri tiép theo hoac trong thoi gian thuc dya
trén cac két qua 1am sang cd thé quan sat duoc ngay sau mdi xung laser.

14.5.2 Qua trinh quang nhiét chon loc phan doan theo cau tric khong gian cia da

AFL va NAFL tao ra cac cot vi ton thuong riéng Ié, hoic ving diéu tri vi md
(microscopic treatment zones, MTZ), niang luong dugc phan phéi twong quan véi do sau
thdm nhap cua ning luong. Thay d6i spotsize cua tia laser cho phép bac si nham muc tiéu
dén céc khu vuc diéu tri nho véi hinh dang cu thé hoic cac khu vue diéu tri 16n cho cac ton
thuong rong. Quan trong nhat, mat do ciia cac MTZ ndy c6 thé thay doi trong mot kich thudc
hodc hinh dang cb dinh. Diéu nay cho phép tai tao da tir ca cau tric phan phu va té bao gbc
biéu bi dé day nhanh qua trinh chita lanh va cho phép ting do sau diéu tri seo. Tan s6 xung,
duoc xac dinh boi Hz, cho phép béc si 1am sang c6 kinh nghiém tang téc do diéu tri. Tuy
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nhién, su gia tang tan s xung co thé dan dén viéc 1am néng ving md 16n dan dén cac tac
dung phu khéng mong muon nhu roi loan sac to, seo xau hon va bénh nhan kho chiu.

14.6 Panh gia seo ban dau
14.6.1 Bénh sir

Seo phat trién do nhiéu nguyén nhan va khac nhau vé mic do anh huong caa ching
dén chat luong cudc sdng va suc khoe téng thé caa bénh nhan. Do dé, diéu quan trong la
phai hiéu co ché cua chan thuong, tudi cua seo, nhitng han ché vé hoat dong thé chat th
phat sau seo, cac triéu ching cua seo (vi du: dau, ngra) va seo ¢ anh hudng dén tinh than
hoac cam xdc cuaa bénh nhan hay khéng. Ngoai ra, cac bién phap can thiép trudc d6 nhu
phau thuat truyén thong, liéu phap laser, tiém trong seo, liéu phap van dong va vat ly tri liu
nén dugc luu y cung vai hiéu qua caa ching trong viéc giam bat cac triéu chung va lo ngai
ctia bénh nhan. Cudi cing, bénh nhan phai duogc giéo duc ki ludng vé cac ky vong. Cu thé,
liu phép laser dem lai loi ich tang dan trong nhiéu lan diéu tri va su cai thién toi da c6 thé
mat vai thang do qua trinh stra chita collagen. Sy kién nhin va hiéu biét 1a yéu té then chét
dé diéu tri seo thanh cong.

14.6.2 Kham

Sau khi xem xét bénh sir cua vét seo, bac si can xac dinh xem se¢o chua trudng thanh
hay da truong thanh. Nhitng seo duéi 4 tuan dugc xem 14 chua truong thanh. Luu ¥, nhiéu
seo ¢0 thé biéu hién cac dic diém chua truang thanh (vi du md ndi 18n, mau do tuoi, ngtra)
sau giai doan nay, thé hién sy ngung tré trong qua trinh tru’ong thanh. Piéu nay la quan trong
can xem Xét vi né anh hudng dén cach tiép can diéu tri va két qua tiém nang. Thong thudng,
mot seo cap tinh hoic seo bi ngung tré trong giai doan lanh thuong chua truong thanh co
thé cai thién rat nhiéu théng qua sy can thiép cua laser. Seo truong thanh ciing thuong biéu
hién céc thay d6i vé ban do, sic to, do day va do dan hoi, nhung c6 xu hudng dap tng cham
hon véi diéu tri. Sau khi danh gia d6 truong thanh cua seo, bac sinén phan tich cac dic diém
cua seo va xay dung ké hoach diéu tri dua trén biéu hién 1am sang dé téi uu hoa két qua.
Ngoai ra, nhitng vét seo dudi strc cing qua murc ¢6 xu huéng khong dap ung tét nhu nhing
se0 it bi suc cang hon. Thong thuong, z-plasty hoac nhiéu z-plasties nho lién tiép cd loi
trong viéc giai phéng stc cang qua mic dé “chuan bi” cho seo dé diéu tri bang laser [10].
Péi véi nhitng trudng hop nghiém trong, van co thé can thiét cit va ghép da ving seo.
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14.7 Pic diém seo va tiép can diéu tri dwa trén bang ching
14.7.1 Ban dé
14.7.1.1 Téng quan

Seo ¢ thé 1a do, vd mach hoic ca hai tiy thudc vao kich thude va co ché ton thuong.
Mach mau seo biéu hién nhu ban dé do ca&c mao mach bé mit min khdng thé nhan thay va
cac mach gian roi rac (Hinh 14.2). Mic di hemoglobin 1a chromophore phé bién cho ca ban
d6 va gi&in mach, céc thong sé laser khac nhau rat nhiéu. Do rong xung dai hon s& nham
muc tiéu vao cac mach mau co dudng kinh 16n hon. Néu bac si chon d6 rong xung ngan cho
mét seo cd gidn mach ndi bat, két qua mong muén caa viéc phé huy chon loc cac mach méu
trong di 16n s& khong dat dugc. Nguoc lai, néu do rong xung duoc chon tuong d6i dai so
véi duong kinh mach mau, tinh trang réi loan sac té va / hoic seo xau di c6 thé xay ra. Diéu
nay xay ra do su nong Ién hang loat ctia cac mé xung quanh do vugt qué thoi gian gidn nhiét
ctia mach mau. Cac laser thuong dugc sir dung dé nham muc tiéu céc cdu tric mach mau
gom laser nhuom xung (PDL), Nd: YAG, KTP-Nd: YAG, va 4nh sang xung cudng do cao
(IPL).

Hinh 14.2 (a) Seo bong chua truang thanh trén mat trude khi diéu tri bang laser véi ban d6 nghiém trong,
cac nét san nho cd thé nhin thay ré (mii tén) va cd triéu chung ngtra. (b) Sy truong thanh nhanh chéng cua
seo bong chua truéng thanh sau 11 thang sau chin lan diéu tri bang laser PDL. Ban do it hon rd rét, cc
gian mach dugc loai bo va hét ngua.

14.7.1.2 Tai liéu dwa trén bang chirng

Laser nhuém xung (PDL) & budc song 595 nm di dugc sir dung dé diéu tri ban do
seo trong hon 20 nim [17]. PDL ciing 1a laser duoc cac tac gia st dung thuong xuyén nhat
dé diéu tri cAc cu tric mach méu trong seo. Loi ich rd rang caa viéc pha hiy mach mau do
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PDL géay ra la lam giam d6 do ciaa md seo sau do. Ngoai ra, giam ngtra thuong dugc ghi
nhan sau khi diéu tri PDL, do giam phan phéi cac cytokine gay viém [18-20]. O cap do
phan tir, nhirng loi ich bd sung trong seo 16i bao gém giam tang sinh nguyén bao sgi va ting
qua trinh apotosis cua nguyén bao soi [21].

Thiét bi PDL duoc cac tac gia st dung 1a VBeam Perfecta 595 nm (Syneron Candela,
Wayland, MA). Spotsize trén thiét bj nay nam trong khoang tir 3 dén 12 mm (bao gom
spotsize 3 mmx10 mm hinh bau duc dung doc theo c&c mach mau gian). Mat d6 niang luong
dao dong tir 40 J/cm? & spotsize 3 mm dén 7 J/cm? & spotsize 12 mm. D6 rong xung tir 0,45
dén 40 ms. Lam mat duoc thyuc hién bang cach phun cryogen khong tiép xdc véi mdi xung,
diéu nay khé hitu ich d6i voi bé mat seo khong déu. Xung cd thé duoc kich hoat bang cong
tac ngon tay hoic bang ban dap chan [22].

Potassium Titanyl Phosphate (KTP)

Laser KTP dat dugc buéc séng 532 nm thdng qua viéc nhan d6i tan s6 caa chim tia
laser Nd: YAG 1064 nm. Chum tia 1064 nm duoc truyén qua mot tinh thé KTP cho hiéu
rng nay. Bai vi budc séng ty 1& nghich véi tan sd, tang gap doi tan s6 din dén giam mot nira
budc song [16]. Sy giam budc séng nay cho phép nham muc tiéu dén hemoglobin, va mach
mau. KTP da duoc ching minh trong ca phan tich hoi ciu va tién ctiu ¢6 hiéu qua tuong tu
trong diéu tri ban do seo khi so sanh véi PDL [23, 24]. KTP str dung bo lam mat tiép xuc
bang sapphire duoc tich hop trong tay cam laser. Tay cam ciing can mot bé mat gel, nhu gel
siéu am, giita chinh né va bé mit da dé hoat dong. Do nhitng han ché nay (vi du, lam mat
tiép xdc va su can thiét d6i vai bé mit gel), viéc diéu tri nhanh cac dién tich bé mat I6n hon
|l it kha thi hon theo kinh nghiém cua cac tac gia. Diéu tri cac dudng vién khong déu cua
vét bong va vét seo chan thuong ciing c6 thé khé khin hon do bé mat khong déu. Cac cai
dat dugc bao cdo 1a ¢ hiéu qua trong viéc diéu tri ban do seo phiu thuat cho may Excel V
(Cutera, Brisbane, CA) nhu sau: spotsize: 7 mm, mat d6 niang luong: 4,6 J/cm? va do rong
xung: 3 ms [23].

Anh sang xung cuong dd cao (IPL)

Vé mat ky thuat, IPL khong phai 1a laser, khdng phat ra cac photon c6 budc song don
sac. Thay vao do, IPL phat ra dai anh sang xung rong tir 515 dén 1200 nm. Vi viéc st dung
cac bo loc chon loc, ¢d thé dat duoc budc song thich hgp cho muc tiéu mach mau va melanin
[25]. Kinh loc 515nm va 590 nm thudng duoc st dung cho ban do seo. Mot loat cases gom
20 bénh nhan c6 su cai thién chu quan vé mau sic seo tong thé. Trong loat cases do, mat do
nang lugng trung binh la 15,4 J/cm? duoc sir dung (d6 rong xung khong dugc bdo cdo, mac
du 10-20 ms noi chung la thich hgp) [26]. IPL ciing da dugc bao cao trong y van la hiru ich
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nhu bién phap hd trg cho cac phuong thic diéu tri khac bao gém laser va tiém thubc trong
da [27-29]. Bét chap thanh cong dugc béo cdo nay, IPL cd thé dan dén cac tac dung phu
dang ké nhu loét, néu viéc 1am mat tiép xtic khong dugc &p dung thich hop. Do hiéu qua va
tinh an toan vuot troi cia PDL ddi véi ban do seo, IPL tét nhat dugc danh riéng cho céc
truong hop ban d6 kho chita, nhu mét liéu phap bd tro voi cac phuong thire diéu tri khac
hodc khi mudn nhiam muc tiéu cu thé vao chimg ting sic té.

14.7.1.3 Phuong phap diéu tri
Laser nhugém xung (PDL)

Nhu di luu ¥ ¢ trén, d6i voi ban do seo, dd rong xung ngan hon duoc mong muén dé
nhiam muc tiéu vao mach mau c¢& nho hién cd. Cac thong sé6 PDL dién hinh duoc sir dung
bao gom d6 rong xung 0,45-1,5 ms, kich thudc diém 12 7 mm va mat d6 niang luong ban
dau khoang 5,0 J/cm?2. Endpoint diéu tri 1 ban xuat huyét thoang qua kéo dai dudi 5 giay.
Néu khong dat dugc endpoint 1am sang, mat dé ning luong c6 thé dugc diéu chinh theo
huéng tang 1én cho dén khi quan sat thay ban xuat huyét thoang qua [30].

Déi véi cac mach méau Ién hon (vi du, giin mach nhin thiy duoc), can do rong xung
dai hon. Do rong xung dién hinh duoc sir dung nam trong khoang tir 6 dén 20 ms. Diém
cudi 1am sang cua gidn mach 1 1am téi hozc bién mat cac mach mau ngay Iap tic [30]. Ban
xuat huyét kéo dai nhu mot tiéu chi 1am sang dé diéu tri gidin mach da cho thay hiéu qua
diéu tri don 1¢é cao hon; tuy nhién, théng sé dat endpoint dudi ban xuat huyét ciing c6 hiéu
qua véi thoi gian nghi dudng caa bénh nhan tuong dbi it hon [31]. Kich thude diém 10 mm
vGi mat @6 nang luong 8-12 J/cm? & cac do rong xung da néu & trén thuong dat dugc tiéu
chi 1am sang can thiét.

Nhitng sai 1am k¥ thuat pho bién bao gom viéc sir dung epinephrine trong qua trinh
tiém thudc gay té cuc bo va tang lec dé do tay cam laser trugc mdi xung. Epinephrine gay
co mach cuc b, dan dén chromophore it kha dung hon dé hap thu anh sang laser. Néu duy
dinh thyc hién laser phan doan bdc tach (AFL) can gay t&, ching toi khuyén ban nén gay té
sau khi thuc hién PDL dé giam nguy co bi trang. Tuong tu, ap luc thém do bac si dé 1én
thdng qua tay cam laser s& lam traing mach mau, din dén luwong chromophore cua
hemoglobin tai chd it hon. Dé c6 két qua 1y tuong, tay cam phai duoc gitr vudng goc véi da
va tiép xUc rat nhe trudc mdi lan phat xung.

NG6i chung PDL can rat it thoi glan ngh1 ngoi cho bénh nhan. Sy gia ting thoang qua
ctia ban do, sung tay, bam tim va loan SaC t6 ¢ thé xay ra sau liéu phap PDL. Tang sac t6
sau viém thuong do tiép xdc véi anh nang mat troi trong nhimg ngay ngay sau khi diéu tri.
Pé giam thiéu bién chiing nay, bénh nhan nén dugc tu van tranh anh nang mat troi it nhat
72 gio sau khi lam tha thuat. Cac dot diéu tri cach nhau 4-6 tuan dé cho phép danh gia day
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du hiéu qua 1am sang cua mdi dot diéu tri. Giam ban d6 dang ké co thé dat dugc trong it
nhat 3—4 budi diéu tri véi mic d6 xam lan téi thiéu (Hinh 14.1 va 14.2). Nhu véi tat ca cac
loai laser, trudc lan diéu tri dau tién, bénh nhan nén dugc kiém tra tién sir cac tinh trang da
xau di do chin thuong (vi du, bénh bach bién), vi nhiing tinh trang nay cé thé gay ra hoac
tram trong hon tai c4c vi tri diéu tri bang laser [32].

14.7.2 P9 nho cua seo
14.7.2.1 Téng quan

Do nhd cua seo 1a mot diac diém khac dé danh gia. Seo cd thé bi teo (thuong xay ra
V6i se0 mun trieng cd), phang véi ving da xung quanh nhung c6 sy bat thuong vé cau trlic
bé mat (vi du: céc vi tri ghép da va ciy ghép) hoac phi dai / 16i v&i mot sé truong hop co
biéu hién nhd ra vai cm so véi da xung quanh (Hinh 14.3 va 14.4).

Hinh 14.3 (a) Cac vét seo bong phi dai 16n ¢ cang chan, mat ca chan va ban chan 1 ndm sau chén thuong
bong. Ban dau, ban do va ngira dugc diéu tri bang PDL. (b) Lyuc cing trén cac khép mit ca chan da duoc
giam bat bang cac phau thuat z-plasties nho. (¢) Nam nim sau, sau 12 lan diéu tri bang laser véi CO2 AFL
va corticosteroid tai chd, seo phi dai da hoan toan bién mat. Khdng c6 md seo nao duoc cit bo.

Dich: Bs. Trwong Tin Minh Vii



Total Scar Management - From Lasers to Surgery for Scars, Keloids, and Scar Contractures

Hinh 14.4 (a) Seo bong phi dai va ting sinh mach mau & canh tay va ban tay 11 thang sau vét thuong bong
lra 16% & mot bénh nhan nam 10 tudi. Vét seo nhd ra tir 1,0-1,5 cm trén viing da khong bi thuong 1an can.
(b) Nam nim sau, sau 2 lan diéu tri PDL va 11 CO2 AFL, ban d6 duoc loai b6 va tinh trang phi dai co ban
duoc giai quyét. Hai phuwong phap diéu tri PDL duoc thyc hién dong thoi véi hai phwong phap diéu tri AFL
dau tién. Triamcinolone tai chd dwoc st dung sau tit ca cac AFL dé giam cac triéu chimg sau diéu tri va
nang cao két qua diéu tri. Cit bo seo khdng bao gid duogc chi dinh.

Do day cua seo, dic biét trong trudng hop seo phi dai hoic seo 16i, xac dinh d6 sau
ma ning lwong laser can xuyén qua dé c¢d hiéu qua 1am sang mong mudn. Mic du kinh
nghiém cua béc si thuong duoc dwa vao dé xac dinh do sau ndy, cac thiét bj do ludong khach
quan van c6 san cho muc dich nay, bao gdm ca thiét bj siéu &m tan s6 cao. CAc tai liéu hién
tai cho riang ning luong laser nén xuyén it nhat 80% vao toan bo do day cua seo [33, 34].

Viéc can nhac cudi cung trong danh gia ban dau la thong sb diéu tri thich hop cho
tirng bénh nhén. Laser thuong duoc sir dung trong diéu tri seo 1a thiét bj twong d6i di dong
c6 thé duogc day gitra phong kham va phong phau thuat. Quy md caa khu vuc diéu tri, o
tudi va mirc d6 truong thanh caa bénh nhan ciing nhu phuong thirc cu thé cua liéu phép
laser, dan dén quyét dinh diéu trj tai phong kham hay phong phau thuat. Cac chién lugc
duoc cé4c tac gia st dung dé diéu tri tai phong khdm bao gdm thubc giam lo u, thudc gay té
tai chd [vi du: hdn hop gay té cuc bo (EMLA), benzocaine-lidocaine-tetracaine (BLT)], tiém
thudc gay té cuc bo lidocain.

14.7.2.2 Tai liéu dwa trén bang chirng

Tai tao bé mit hoan toan bing laser CO; hoic Er: YAG thudng duoc thuc hién vi ly
do tham m§ vao nhimg nam 1990. Tuy nhién, viéc bdc tach toan bo da cé tc dung phu dang
ké bao gom ban do kéo dai sau thu thuat, ting sac t6 da, tai kich hoat virus herpes simplex
(HSV) va mét sac té cham [35]. Quang nhiét phan doan, khai niém dang sau AFL va NAFL,
duoc phat trién vao nim 2004 dé giam thiéu tac dung phu cua viéc boc tach toan bo trong
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khi van duy tri két qua mong mudn ma bdc tach mang lai [36]. Nguyén tic caa quang nhiét
phan doan xoay quanh viéc tao ra cac vung nhiét vi md (MTZ) cua qua trinh boc tach hoac
tén thuong nhiét (d6ng tu) theo mot mé hinh véi mat d6 dugc chi dinh boi bac si laser [36].
Puong kinh cia méi MTZ la thc dung cta bude song laser, do rong xung va chiim tia, trong
khi d¢ sau la tac dung cua mat d6 nang luong [37].

Cac MTZ cua qué trinh bdc tach duoc tai tao bai cac té bao gdc biéu bi trong céc cau
trdc phan phu va da lién ké chua duoc diéu tri, din dén sira chira collagen c6 kiém soat [38].
Quang nhiét phan doan da duoc chirng minh 1a tao ra stra chira collagen cuc bé lan téa, mac
d chi c6 mot ty 1é twong dbi nho bé mat da dugc diéu tri trong mdi luot [39]. Cho du sir
dung AFL hay NAFL, chromophore dugc chon la nudc noi bao.

Seo ¢6 hoat tinh sinh hoc ngay ca khi da truang thanh vé mat 1am sang. AFL tao ra
cac kénh vat ly trong khu vuc diéu tri bang phuong phap boc tach md [36]. AFL anh huong
dén hoat dong sinh hoc ciia md seo ¢ cap do té bao bang cach thay d6i hoat dong ciia nguyén
bao soi va diéu hoa chat nén metalloproteinase [40]. Cau trdc collagen ciia md seo dugc
diéu tri bang AFL bit dau tuong duong véi da binh thuong khi tiép tuc diéu tri [41]. Nhiing
cai thién sau d6 vé do déo, do co, cac triéu chirng va dién mao tong thé xay ra & seo phi dai
[42, 43]. Nhiing cai thién nay da duoc minh hoa bang cac thudc do khach quan vé kha ning
kéo gidn va do dan hoi [34, 44]. Ngoai ra, su cai thién vé khdi lugng va sy xuat hién cua seo
teo da dugc bao céo [45, 46]. Mac du ¢ nhiéu béo céo va hang loat trudong hop, mdi tuong
quan gitra cai thién chu quan vai cac bién phap khéach quan van chwa dugc thiét 1ap rd rang,
khién mot s6 nguoi dat cau hoi vé cong dung cua AFL trong mot s6 quan thé seo nhat dinh
[47]. Trong dit liéu duoc bdo cdo gan day tir mot thir nghiém tiém niang duoc trinh bay tai
hoi nghi quéc gia, nhiing cai thién khach quan vé d6 day seo va dic tinh dan hoi c6 tuong
quan tét véi nhitng cai thién chu quan [12]. Nghién ctru sau hon vé cac mdi tuong quan nay
s& gilip cang cd nhitng gi da thay rd vé mit 1am sang d6i VSi cac bac si va bénh nhan trong
hon mét thap ky qua.

NAFL tao ra cac MTZ thong qua qua trinh dong tu md théng qua viéc truyén nhiét
ning & mirc nang luong dudi boc tach [48]. Ton thuong nhiét gay ra boi NAFL nay kich
thich tan tao va tai tao seo gidng véi nhitng thay doi do AFL gay ra [49, 50]. Tuy nhién,
nhitng thay doi vé& phan tir dugc ching minh 12 it manh mé hon ¢ céc vét seo duogc diéu tri
bang NAFL so v&i AFL, diéu nay c6 thé giai thich su can thiét cia viéc ting s6 luong cac
phuong phap diéu tri tong thé véi NAFL [51]. Mic du phan 16n céc tai liéu xung quanh
NAFL tap trung vao viéc diéu tri seo teo, it nhat mot nghién ciu vé seo bong binh thuong
va phi dai da ching minh sy cai thién sau ba lan diéu tri [52]. Nhin chung, NAFL di duoc
thiét 1ap nhu mot phuong phap diéu tri hiéu qua va twong d6i an toan cho seo teo, nhung
can c6 thém dir liéu dé danh gia day du vai trd ctua né trong diéu tri seo phi dai.
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14.7.2.3 Phwong phap diéu tri
Seo0 phi dai
Laser béc tach phan doan (AFL)

Hai loai AFL thuong duoc su dung 1a CO, (10600 nm) hoac Er: YAG (2940 nm) lam
mdi trudng tao laser. AFL c¢6 thé duoc sir dung cho nhiéu loai chi dinh bao gém sco teo,
binh thudng va phi dai. Mac du céc tac gia chu yéu str dung nén tang dya trén CO, nhu dugc
mo ta dudi ddy, cac tai liéu khdng ung ho su khéc biét vé tac dong gitta CO2 va Er: YAG
dbi vai seo phi dai.

Céc tac gia st dung laser UltraPulse CO; 10.600 nm (Lumenis, Yokne’am, Israel).
Laser AFL c6 d6 rong xung ¢6 dinh cho mdi MTZ duoc tao ra dé thuc day tinh dong nhat
trong khu vue diéu tri. Vi du, UltraPulse c6 d rong xung ¢ dinh 12 khoang 0,8 ms trén mdi
MTZ nhung khong vuot qué thoi gian gidn nhiét cua da xap xi 1 ms [53, 54]. Po chinh xac
nay dam bao cung cap nang lugng cd muc tiéu ma khong gay ton thuong qua muc dén ving
da xung quanh. Mdi MTZ do UltraPulse tao ra c6 dudng kinh x4p xi 120 micron [54]. Mat
d6 va tan suat cia MTZ duge xac dinh boi bac si. Bac s cling phai chon nang luong (tinh
bang mJ) dé xac dinh do sau cua viéc diéu tri. UltraPulse c6 kha nang dat duoc do sdu xuyén
qua da 1én dén 4 mm [54]. Nhiéu nén tang AFL hién dai cho biét do sau du doan véi mdi
cai dat nang lugng dugc chon trén giao dién nguoi dung. Cac bac sinén ty lam quen véi cac
thiét lap nay trude khi diéu tri.

UltraPulse c6 kha ning béc tach phan doan & ca bé mat (tay khoan ActiveFx) va sau
(tay cam DeepFx / SCAAR Fx), duoc trién khai theo kiéu tay cam duoc kich hoat théng qua
chan dap [54]. Deep AFL duoc sir dung ban dau trong diéu tri seo dé giai quyét cac van dé
cu thé vé d6 day va do nho cua seo. AFL bé mat giai quyét cac bat thuong vé cau tric bé
mat va gilp hoa tron ving diéu tri voi viing da binh thuong xung quanh. Néu khdng c6 AFL
sAu thich hop dé tao ra téi tao collagen ctia mé seo duéi da, chi AFL bé mit khdng cé kha
nang dan dén cai thién 1am sang day du. Khi ca hai phuong thuc dugc sir dung trong nhiéu
lan diéu tri, viéc giai quyét tinh trang phi dai va cai thién su biéu hién cua seo chang té loi
ich chuyén d6i cho bénh nhan. (Hinh 14.3 va 14.4).

Sau khi 1am sach viung diéu tri bang con hoic axeton dé loai bo tat ca my pham va /
hodc thudc gay té tai chd, cac tac gia bat dau diéu tri bang UltraPulse DeepFx voi ning
lugng dugc thiét lap dé nham muc tiéu d6 day it nhat 80% cua seo. Mat do 5-10% va tan sb
250 Hz thuong dugc chon. Mat do va tan suat ting 1én co thé dan dén ting ton thuong mo
va lam néng hang loat kém theo ching loan sic té sau d6. Bé dat duoc mat 6 10%, co thé
st dung hai pass & mat d6 5% dé giam thiéu nhitng rai ro nay. Sau do, cac tac gia tién hanh
vuot qua cling mot khu vue diéu tri véi cai dat ActiveFx cho AFL bé mat. Mic du UltraPulse
c6 kha ning bdc tach hoan toan trén cai dat ActiveFx, cac tac gia khuyén nghi phuong phap
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tiép can than trong ban dau véi mirc diéu tri khoi dau 1a 2, twong ang véi mat d6 55%. Tuy
thudc vao vi tri co thé va do day caa seo, mirc nang lwong 80—125 mJ (twong tng véi do sau
55-115 micron) thuong dugc stir dung.

Diéu quan trong 1a tranh cac xung chong chéo trong ca AFL bé mit va sau. Ngoai ra,
viéc bao gdm mét khoang cach 2 mm cua ving da binh thuong xung quanh trong qué trinh
diéu tri cho phép sy hoa tron tét hon giita mo seo va md khong bi anh huang. Mot 16p mong
dau khoang hoic thubc m& corticosteroid tai chd dugc bdi ngay sau khi 1am thu thuat. Céc
tac gia cung cap cho bénh nhan mat tai liéu phat tay tai cudc hen tu van caa ho vé viéc chim
sdc tai nha. Dung dich sat triing bao gom 1 thia ca phé giam tring va 1 cdc nudc nén duoc
&p dung 3-4 1an mdi ngay trong 4-5 ngay. C6 thé sir dung khin ngam trong dung dich hoic
chai xit giir trong tu lanh dé sir dung. Nén thoa lai dau khoang sau mdi lan rira mat. Bénh
nhan phai duoc tu van vé tim quan trong cua viéc tranh anh ning truc tiép trong 1-2 tuan
sau khi l1am thu thuat. Hon nita, bénh nhan ciing nén dugc khuyén khich sir dung kem chong
nang mot cach nhat quan sau khi qué trinh tai biéu moé da xay ra (thuong 1a 4-5 ngay sau
khi diéu tri). Diéu tri seo & mat hodc viing bung / viing chau nén di kém véi diéu tri du phong
HSV. Céc tac gia ké don valacyclovir 1g trong 10 ngay bat dau vao ngay trudc khi 1am thu
thuat. Vi qua trinh sira chira collagen day dii mat vai tuan dén vai thang, nén cac liéu trinh
duoc Iap lai trong khoang thoi gian 12 tuan.

Seo teo
Laser khong bdc tach phan doan (NAFL)

Cac hé théng NAFL thuong duoc sir dung st dung Er:Glass dé tao ra chim tia laser
¢ budc song trong khoang 1540—1565 nm. Cac tac gia sur dung hé théng Fraxel Er:Glass
1550nm (Solta Medical, Pleasanton, CA) cho NAFL. Hé théng nay str dung mot tay cam dé
cung cap nang luong laser véi lam mat bang khong khi cudng birc bén trong hoic bén ngoai.
Hé thdng dic biét nay cho phép tham nhap vao da sau téi 1,4 mm & cai dit 70 mJ [55]. Mat
d6 dugc xac dinh boi mac do xu 1y da chon. Pi véi bénh nhan Fitzpatrick Skin Type (FST)
111-V thudng duoc bat dau mace do didu tri 3—4, tuong ung voi mat d6 9-11%. Mirc do diéu
tri cao hon c6 thé duoc str dung cho tong mau da sang hon (FSTI-II) do giam nguy co rdi
loan sac t6 sau diéu tri. Cac murc diéu tri 67, twong tng vai mat do 17-20%, c6 thé dugc
st dung an toan cho nhitng bénh nhan nay. Mot ban dap duoc thyuc hién dé cho phép bin tia
laser; tuy nhién, tia laser s& chi ban néu céc con lan cta dau tay cam tiép xuc véi da va quay.

Khu vue diéu tri dugc 1am sach bang con hoic axeton dé loai bo tit ca my pham va/
hoic thudc gay té tai chd trude khi diéu tri. Nang luong 65-70 mJ thudng dugc chon, vi do
thdm nhap sau nay s& mang lai loi ich téi da ma khong lam ting nguy co gay hai do co ché
gay thuong tich do tia laser giy ra. Mat do da chon duoc phan phdi theo cach phan doan
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dua trén sb lan truyén do bac si 1am sang lua chon. Sb pass tiéu chuan dé cung cip ning
luong 13 8 dé bénh nhan thoai mai. Mot chuyén dong don hudng trén mot khu vue diéu tri
duoc tinh 12 mot 1an vuot qua. Sau d6, chuyén dong qua lai dién hinh trén mdi khu vue diéu
tri duoc tinh 1 hai 1an. Trong trudng hop diéu tri toan mat, mdi tiéu don vi tham my nén
duoc xu 1y hai lan trudc khi 13p lai bat ky mot tiéu don vi nao dé tranh 1am néng hang loat.
Néu chi diéu tri mot khu vic nho, thoi gian nghi ngoi 1-2 phut gitra c4c lan vuot qua 1a du
dé lam mat. Dbi vai mdi nhom hai lan di qua mét khu vue diéu tri, hudng di chuyén cua tay
cam (vi du: 18n va xudng, tir bén nay sang bén kia) nén duoc luan phién. Hé théng Fraxel
duoc tich hop phan hdi &m thanh dé canh bao cho béc si néu tia laser dang ban (tiéng bip
tuong d6i thap hon) va néu tay cam di chuyén qué nhanh dé cung cép nang luong tdi wu
(tiéng bip twong d6i cao hon).

Do khdng béc tach va bao ton hang rao bao vé da nén khdng can dén cac bién phap
du phong nhiém tring va sat tring d6i voi NAFL. Mot 1an nita, mot 16p mong dau khoang
duoc bbi sau khi 1am tha thuat. Bénh nhan van phai duoc canh bao tranh anh nang truc tiép
trong it nhat 3-4 ngay ngay sau khi diéu tri. Tong thoi gian nghi ngoi ciia bénh nhan thuong
chi vai ngay. Mac du qué trinh tai tao collagen caia NAFL xay ra trong cung khoang thoi
gian véi AFL, cac phuong phap diéu trj c6 thé xay ra thuong xuyén hon do tac dung phu
tuong do6i thap. Céac bac si c¢6 thé 13p lai cac phuong phéap diéu tri sau mdi 4-6 tuan trong 4—
6 thang dé ti da hoa loi ich tir phuong thirc diéu tri ndy. Sy cai thién mong doi khi diéu tri
thay doi tir 30% dén 70% & nhiing Vét seo teo duge diéu tri bang NAFL 2-3 thang sau khi
két thuc diéu tri (Hinh 14.5).

14.7.3 Tang sic to

CAc tai liéu vé diéu tri tang sic td seo con it. Mot s6 bao cdo rang chi riéng quang
nhiét phan doan (AFL va NAFL) di cai thién tinh trang ting sic t6 [56]. Gan day, di c6 bao
cdo vé sy cai thién sau khi diéu tri bang laser thulium 1927 nm (2-5 lan diéu tri, 10 mJ, mat
d6 30%, 4-8 pass) [57]. CAc laser hd trg nham muc tiéu vao hic td, nhu laser QS hay laser
pico alexandrite va Nd: YAG, ciing c6 thé dugc thir nghiém trong seo tang sac to khang tri.
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Hinh 14.5 (a) Seo mun teo boxcar va rolling trén thai duong, ma va c6 caa mot bénh nhan FST III trudc
khi dung laser phan doan khong béc tach (NAFL). (b) Cai thién dang ké seo mun teo 3 thang sau ba lan
diéu tri bang liéu phap laser phan doan khong bc tach

14.7.4 Khu vuec c6 16ng (téc)

Néu seo xuat hién & nhing viing ¢ 10ng, tiy theo co ché ton thuong, cic nang 1ong
con sbng ¢ thé bi cubn vao ving anh huang. Léng tiép tuc moc sau d6 co thé dan dén kich
kich va dau kéo dai [58]. Triét 16ng bang laser c6 kha ning lam giam bét bién ching nay.
Laser alexandrite 755 nm thuong duoc sir dung trong FST thap hon (I-11). Laser Nd: YAG
1064 nm thuong duoc st dung trong FST (111-VI) cao hon. Budc song dai hon cua laser Nd:
YAG cho phép ning luong laser thAm nhap sau hon, tranh nhim muc tiéu vao ham luong
melanin cao hon & 16p ddy biéu bi cua nhitng bénh nhan c6 FST cao hon.

14.8 Cung cap thudc hd tro bang laser

Liéu phap laser, dac biét 1a AFL, c6 thé tao ra cac kénh riéng biét trong seo théng qua
MTZ, n6 cho phép tiép can va cung cap truc tiép thudc trong da théng qua viéc thoa va xoa
bop don gian. Ky thuat cung cap thudc hd trg bang laser (LADD) nay di duoc ching minh
la 6 tac dung co loi ¢ ca nguoi 16n va tré em bi seo phi dai va seo 16i duoc diéu tri bang
corticosteroid [59, 60]. Ngoai ra, diém s dau di duoc béo céo 14 thap hon véi LADD so
vé6i tiém truyén thdng trong vét seo 16i [61]. LADD cua 5-fluorouracil ciing da duoc bao céo
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la c6 loi trong diéu tri seo do cac nguyén nhan khac nhau [62, 63]. Chat lam day axit poly-
L-lactic d4 duoc béo céo 1a hitu ich thong qua LADD d6i véi seo mun teo [64]. LADD ciing
c6 thé dong mot vai trd nao do trong twong lai cua viéc diéu tri seo giam sic td, mot khai
niém van con trong giai doan so khai cua nghién ciru [65].

14.9 An toan Laser

M6t s6 tai liéu c6 san dé hd tro bac si, nhan vién hd tro va bénh nhan trong viéc duy
tri cac bién phap an toan trong qua trinh diéu tri bang laser. Co quan Quan ly An toan va
Strc khoe Nghé nghiép (OSHA) ciing nhu cac huéng dan Z136.1 cua Vién Tiéu chuan Quéc
gia Hoa Ky (ANSI) nhiam giam thiéu cac méi nguy hiém ddi véi viéc sir dung tia laser y té
[66, 67]. Cac chan thuong dbi voi mat, cac chat gdy ung thu va tac nhan 1ay nhiém dang khi
dung, va hoa hoan do tia laser gdy ra, ciing nhu cac chan thuong do tai nan do ning luong
laser dinh hudng sai déu cd thé duoc giam thiéu bang cac bién phap phong ngira va danh
sach kiém tra thich hop. Vui long tham khao cac tai liéu da luu ¥ & trén dé phat trién céc
quy trinh an toan bang tia laser tai phong kham cuaa ban. Khi diéu tri trong phong mo, can
dic biét d& phong xung quanh dng noi khi quan. Chad y can than dén viéc xir ly, giam d6 béo
hoa oxy dén nong do khong khi trong phong va quan ong noi khi quan bang gac uét dé giam
thiéu nguy co chay. Bac si phau thuat laser phai dam bao ¢ sdn mot cai x6 chira day nudc
v0 trung va gac udt.

14.10 Két luan

Seo, bat ké co ché gay ra 1a gi, thuong l1a mot van dé khong duoc danh gia cao va
duoc xur ly nghiém tdc. Nhing ly do cho su thiéu st nay bao gom viéc thiéu kha ning tiép
can dich vy cham séc ¢ nhiéu khu vuc trén thé gigi va viéc tir chéi bao hiém & hau hét céc
quéc gia. Seo thudng duoc coi la mot “van dé tham m§” mac di c6 rat nhiéu bang chiing vé
nhitng tac dong tiéu cuc ma né gy ra ddi véi sic khoe va cudc sdng cua nhitng bénh nhan.
Shakespeare da tom tat mot cach xuat sac nhiing ly do dan dén thai d6 nay trong Romeo va
Juliet: “Anh ta gidu cot nhitng vét seo ma khdng hé cam thay vét thuong.” Nhirng ngudi tra
tién va bén cung cap dich vu y té caa chinh phu, nhitng nguoi khéng bi anh huong truc tiép
boi tac dong tinh than va thé chét caa seo, mién cudng chi tra cho mot phuong phép tri seo
tich cuc, hiéu qua, da nganh. Liéu phép laser, véi cac co ché hoat dong da dang va phan
phdi nang luong c6 muc tiéu, cung cap mot phuong phap doc nhat trong diéu tri seo do cac
nguyén nhan va biéu hién 1am sang khéac nhau. Hién nay c6 rat nhiéu bang chang cho thay
day 1a phuong phap diéu tri hién dai va 1 tiéu chuan dé quan ly seo tot nhat. Két hop tac
dong truc tiép cua nang luong laser trén chromophore, thic day stra chira md seo va tao ra
cac kénh phan phéi thudc, liéu phép laser da thay doi phuong phap diéu tri seo. Nhiing tién
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bo trong khoa hoc chita lanh vét thuong va cong nghé laser di cho phép mé seo dugc xem
nhu phan tu nhién cua bénh nhan hon 12 vat phai duoc loai b dé cai thién. Co héi cho viéc
phuc hdi cac vét seo va md seo, didu ma 25 nam truéc khong thé tuong tuong duoc. Cai
thién mé bi ton thuong cua chinh bénh nhan & vi tri goc cua né tét hon so véi viéc cat bo va
thay thé mé tu than lién quan. Cong nghé laser da trg thanh mot cong cu thiét yéu d¢é mang
lai cho bénh nhan sco két qua tot nhat cd thé. Moi bac si lién quan dén diéu tri seo nén co
kién thirc va kinh nghiém vé chi dinh va céch sur dung laser.

Tai liéu tham khao

1. Leblebici B, Adam M, Bagis S, Tarim AM, Noyan T, Akman MN, et al. Quality of life after burn injury:
the impact of joint contracture.J Burn Care Res. 2006;27(6):864-8.

N

. Stekelenburg CM, Marck RE, Tuinebreijer WE, de Vet HC, Ogawa R, van Zuijlen PP. A systematic
review on burn scar contracture treatment: searching for evidence. J Burn Care Res. 2015;36(3):e153—
61. https://doi.org/10.1097/BCR.0000000000000106.

3. Bijlard E, Uiterwaal L, Kouwenberg CA, Mureau MA, Hovius SE, Huygen FJ. A systematic review on
the prevalence, etiology, and pathophysiology of intrinsic pain in dermal scar tissue. Pain Physician.
2017;20(2):1-13.

4. Parnell LKS. Itching for knowledge about wound and scar pruritus. Wounds. 2018;30(1):17-36.

5. Van Loey NE, Van Son MJ. Psychopathology and psychological problems in patients with burn scars:
epidemiology and management. Am J Clin Dermatol. 2003;4(4):245-72.

6. Stoddard FJ Jr, Ryan CM, Schneider JC. Physical and psychiatric recovery from burns. Surg Clin North
Am. 2014;94(4):863-78. https://doi.org/10.1016/j.suc.2014.05.007.

7. Bock O, Schmid-Ott G, Malewski P, Mrowietz U. Quality of life of patients with keloid and hypertrophic
scarring. Arch Dermatol Res. 2006;297(10):433-8. https://doi.org/10.1097/01.
BCR.0000245652.26648.36.

8. Brown BC, McKenna SP, Siddhi K, McGrouther DA, Bayat A. The hidden cost of skin scars: quality of
life after skin scarring. J Plast Reconstr Aesthet Surg. 2008;61(9):1049-58.
https://doi.org/10.1016/j.bjps.2008.03.020.

9. Bijlard E, Kouwenberg CA, Timman R, Hovius SE, Busschbach JJ, Mureau MA. Burden of keloid
disease: a cross-sectional health-related quality of life assessment. Acta Derm Venereol.
2017;97(2):225-9. https://doi.org/10.2340/00015555-2498.

10. Donelan MB, Parrett BM, Sheridan RL. Pulsed dye laser therapy and Z-plasty for facial burn scars: the
alternative to excision. Ann Plast Surg. 2008;60:480-6.

11. Levi B, lIbrahim A, Mathews K, Wojcik B, Gomez J, Fagan S,et al. The use of CO2 fractional
photothermolysis for the treatment of burn scars. J Burn Care Res. 2016;37(2):106-14.
https://doi.org/10.1097/BCR.0000000000000285.

17


https://doi.org/10.1097/01
https://doi.org/10.2340/00015555-2498

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Miletta N, Siwy K, Hivnor C, Clark J, Shofner J, David Z, Rox Anderson R, Lee K, Donelan M.
Fractional ablative laser therapy is an effective treatment for hypertrophic burn scars: A prospective
study of objective and subjective outcomes. Ann Surg. 2019;
https://doi.org/10.1097/SLA.0000000000003576. [Epub ahead of print].

Issler-Fisher AC, Fischer OM, Smialkowski AO, Li F, van Schalkwyk CP, Haertsch P, et al. Ablative
fractional CO2 laser for burn scar reconstruction: an extensive subjective and objective short-term
outcome analysis of a prospective treatment cohort. Burns. 2017;43(3):573-82.
https://doi.org/10.1016/j.burns.2016.09.014.

Einstein A. On the quantum theory of radiation. Physikal Zeitschr. 1917;18:121.

Nelson JS. An introduction to lasers and laser-tissue interactions in dermatology. In: Kauvar ANB,
Hruza GJ, editors. Principles and practices in cutaneous laser surgery. Boca Raton: Taylor & Francis
Group; 2005. p. 59-78.

Anderson RR, Parrish JA. Selective photothermolysis: precise microsurgery by selective absorption of
pulsed radiation. Science. 1983;220:5247.

Alster TS. Improvement of erythematous and hypertrophic scars by the 585-nm flashlamp-pumped
pulsed dye laser. Ann Plast Surg.1994;32(2):186-90.25.

Allison KP, Kiernan MN, Waters RA, Clement RM. Pulsed dye laser treatment of burn scars.
Alleviation or irritation? Burns.2003;29:207-13.

Nast A, Eming S, Fluhr J, Fritz K, Gauglitz G, Hohenleutner S, et al. German S2k guidelines for the
therapy of pathological scars (hypertrophic scars and keloids). J Dtsch Dermatol Ges.
2012;10(10):747-62. https://doi.org/10.1111/j.1610-0387.2012.08012.x.

de las Alas JM, Siripunvarapon AH, Dofitas BL. Pulsed dye laser for the treatment of keloid and
hypertrophic scars: a systematic review. Expert Rev Med Devices. 2012;9(6):641-50.
https://doi.org/10.1586/erd.12.56.

Kuo YR, Wu WS, Jeng SF, Huang HC, Yang KD, Sacks JM, et al. Activation of ERK and p38 kinase
mediated keloid fibroblast apoptosis after flashlamp pulsed-dye laser treatment. Lasers Surg Med.
2005;36(1):31-7. https://doi.org/10.1002/1sm.20129.

Syneron Candela. VBeam Perfecta system specification.
https://syneroncandela.com/int/product/877/system_specifications. Accessed 7 Oct 2018.

Keaney TC, Tanzi E, Alster T. Comparison of 532 nm potassium titanyl phosphate laser and 595 nm
pulsed dye laser in the treatment of erythematous surgical scars: a randomized, controlled, open-label
study. Dermatol Surg. 2016;42(1):70-6. https://doi.org/10.1097/DSS.0000000000000582.

Lee Y, Kim W. Combination laser treatment for immediate post-surgical scars: a retrospective analysis
of 33 immature scars. Lasers Med Sci. 2017;32(5):1111-9. https://doi.org/10.1007/s10103-017-2215-
9. Epub 2017 May 2.

Raulin C, Weiss RA, Schénermark MP. Treatment of essential telangiectasias with an intense pulsed
light source (PhotoDerm VL). Dermatol Surg. 1997;23(10):941-5. discussion 945-6.

18


https://doi.org/10.1016/j.burns.2016.09.014

26.

27.

28.

29.

Hultman CS, Edkins RE, Lee CN, Calvert CT, Cairns BA. Shine on: review of laser- and light-based
therapies for the treatment of burn scars. Dermatol Res Pract. 2012;2012:243,651.
https://doi.org/10.1155/2012/243651.

Kim DY, Park HS, Yoon HS, Cho S. Efficacy of IPL device combined with intralesional corticosteroid
injection for the treatment of keloids and hypertrophic scars with regards to the recovery of skin barrier
function: a pilot study. J Dermatolog Treat. 2015;26(5):481-4.
https://doi.org/10.3109/09546634.2015.1024598. Epub 2015 Sep 4.

Quarato D, Pascali M, Carinci F. Traumatic and surgical scars: successful treatment with a 1,565nm
erbium-glass NAFL combined with IPL. J Biol Regul Homeost Agents. 2018;32(2 Suppl. 1):159-65.

Peng L, Tang S, Li Q. Intense pulsed light and laser treatment regimen improves scar evolution after
cleft lip repair surgery. J Cosmet Dermatol. 2018; https://doi.org/10.1111/jocd.12684. [Epub ahead of
print].

30. Wanner M, Sakamoto FH, Avram MM, Chan HH, Alam M, Tannous Z, et al. Immediate skin responses

31.

32.

33.

34.

35.

36.

37.

38.

to laser and light treatments. Therapeutic endpoints: how to obtain efficacy. J Am Acad Dermatol.
2016;74(5):821-33. https://doi.org/10.1016/j.jaad.2015.06.026.

lyer S, Fitzpatrick RE. Long-pulsed dye laser treatment for facial telangiectasias and erythema:
evolution of a single purpuric pass versus multiple subpurpuric passes. Dermatol Surg. 2005;31(8
Pt1):898-903. https://doi.org/10.1111/j.1524-4725.2005.31802.

Srinivas CR, Kumaresan M. Lasers for vascular lesions: standard guidelines of care. Indian J Dermatol
Venereol Leprol. 2011;77(3):349-68. https://doi.org/10.4103/0378-6323.79728.

Cheng W, Saing H, Zhou H, Han Y, Peh W, Tam PK. Ultrasound assessment of scald scars in Asian
children receiving pressure garment therapy. J Pediatr Surg. 2001;36(3):466-9.

Lee KC, Dretzke J, Grover L, Logan A, Moiemen N. A systematic review of objective burn scar
measurements. Burns Trauma. 2016;4:14. https://doi.org/10.1186/s41038-016-0036-x. eCollection
2016.

Nanni CA, Alster TS. Complications of carbon dioxide laser resurfacing. An evaluation of 500 patients.
Dermatol Surg. 1998;24(3):315-20.

Manstein D, Herron GS, Sink RK, Tanner H, Anderson RR. Fractional photothermolysis: a new concept
for cutaneous remodeling using microscopic patterns of thermal injury. Lasers Surg Med.
2004;34(5):426-38. https://doi.org/10.1002/1sm.20048.

Miletta NR, Beachkofsky TM, Donelan MB, Kaiser SE, Hivnor CM. Lasers for burns and trauma. In:
Kantor J, editor. Dermatologic surgery. New York: McGraw Hill Education; 2018. p. 1065-90.

Laubach HJ, Tannous Z, Anderson RR, Manstein D. Skin responses to fractional photothermolysis.
Lasers Surg Med. 2006;38(2):142—. https://doi.org/10.1002/1sm.20254.

39. Azzam OA, Bassiouny DA, El-Hawary MS, EI Maadawi ZM, Sobhi RM, EI-Mesidy MS. Treatment of

hypertrophic scars and keloids by fractional carbon dioxide laser: a clinical, histological, and
immunohistochemical study. Lasers Med Sci. 2015;31(1):9-18. https://doi.org/10.1007/s10103-015-
1824-4.

19



40

41.

42.

43

44,

45.

46.

47.

48.

49.

50.

51.

.Qu L, LiuA, Zhou L, He C, Grossman PH, Moy RL, et al. Clinical and molecular effects on mature
burn scars after treatment with a fractional CO(2) laser. Lasers Surg Med. 2012;44(7):517-24.
https://doi.org/10.1002/1sm.22055.

Ozog DM, Liu A, Chaffins ML, Ormsby AH, Fincher EF, Chipps LK, et al. Evaluation of clinical
results, histological architecture, and collagen expression following treatment of mature burn scars
with  a  fractional carbon dioxide laser. JAMA  Dermatol. 2013;149(1):50-7.
https://doi.org/10.1001/2013.jamadermatol.668.

Hultman CS, Friedstat JS, Edkins RE, Cairns BA, Meyer AA. Laser resurfacing and remodeling of
hypertrophic burn scars: results of a large prospective, before-after cohort study with long term follow-
up. Ann Surg. 2014;260(3):519-29. https://doi.org/10.1097/SLA.0000000000000893.

. Waibel J, Beer K. Ablative fractional laser resurfacing for the treatment of a third-degree burn. J Drugs
Dermatol. 2009;8(3):294-7.

Kimura U, Kinoshita A, Osawa A, Negi O, Haruna K, Mizuno Y, et al. Biophysical evaluation of
fractional laser skin resurfacing with an Er:YSGG laser device in Japanese skin. J Drugs Dermatol.
2012;11(5):637-42.

Weiss ET, Chapas A, Brightman L, Hunzeker C, Hale EK, Karen JK,et al. Successful treatment of
atrophic postoperative and traumatic scarring with carbon dioxide ablative fractional resurfacing:
quantitative  volumetric ~ scar  improvement. = Arch  Dermatol.  2010;146(2):133-40.
https://doi.org/10.1001/archdermatol.2009.358.

Bhargava S, Cunha PR, Lee J, Kroumpouzos G. Acne scarring management: systematic review and
evaluation of the evidence. Am J Clin Dermatol. 2018;19(4):459-77. https://doi.org/10.1007/s40257-
018-0358-5.

Zuccaro J, Ziolkowski N, Fish J. A systematic review of the effectiveness of laser therapy for
hypertrophic burn scars. Clin Plast Surg.2017;44(4):767-79.
https://doi.org/10.1016/j.cps.2017.05.008. Epub 2017 Jul 10.

Bass LS. Rejuvenation of the aging face using Fraxel laser treatment. Aesthet Surg J. 2005;25(3):307—
9. https://doi.org/10.1016/j. asj.2005.03.003.

Vasily DB, Cerino ME, Ziselman EM, Zeina ST. Non-ablative fractional resurfacing of surgical and
post-traumatic scars. J Drugs Dermatol. 2009;8(11):998-1005.

de Sica RC, Rodrigues CJ, Maria DA, Cuce LC. Study of 1550-nm Erbium glass laser fractional non-
ablative treatment of photoaging: comparative clinical effects, histopathology, electron microscopy,
and immunohistochemistry. J Cosmet Laser Ther. 2016;18(4):193-203.
https://doi.org/10.3109/14764172.2015.1114645. Epub 2016 Mar 8.

Min S, Park SY, Moon J, Kwon HH, Yoon JY, Suh DH. Comparison between Er:YAG laser and bipolar

radiofrequency combined with infrared diode laser for the treatment of acne scars: differential
expression of fibrogenetic biomolecules may be associated with differences in efficacy between
ablative and non-ablative laser treatment. Lasers Surg Med. 2017;49(4):341-7.
https://doi.org/10.1002/1sm.22607. Epub 2016 Nov 2.

20


https://doi.org/10.1016/j.cps.2017.05.008

52.

53.

54,

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Taudorf EH, Danielsen PL, Paulsen IF, Togsverd-Bo K, Dierickx C, Paasch U, et al. Non-ablative
fractional laser provides long-term improvement of mature burn scars—a randomized controlled trial
with histological assessment. Lasers Surg Med. 2015;47(2):141-7. https://doi.org/10.1002/Ism.222809.
Epub 2014 Aug 22.

Omi T, Numano K. The role of the CO2 laser and fractional CO2 laser in dermatology. Laser Ther.
2014;23(1):49-60. https://doi.org/10.5978/islsm.14-RE-01.

Lumenis. UltraPulse. https://lumenis.com/wp-content/uploads/2018/07/UltraPulse-Brochure-for-
web PB-1124760 RevD A4 250117 web.pdf. Accessed 8 Oct 2018.

Solta Medical. Fraxel. https://www.fraxel.com/hcp#the-fraxel-system. Accessed 8 Oct 2018.

Tierney EP, Hanke CW. Review of the literature: treatment of dyspigmentation with fractionated
resurfacing. Dermatol Surg. 2010;36(10):1499-508. https://doi.org/10.1111/j.1524-
4725.2010.01672.x.

Tao J, Champlain A, Weddington C, Moy L, Tung R. Treatment of burn scars in Fitzpatrick phototype
Il patients with a combination of pulsed dye laser and non-ablative fractional resurfacing 1550 nm
erbium:glass/1927 nm thulium laser devices. Scars Burn Heal. 2018;4:2059513118758510.
https://doi.org/10.1177/2059513118758510. eCollection 2018 Jan—Dec.

Royston S, Tiernan E, Wright P. Post-burn non-emergent hair in the male moustache area. Burns.
2012;38(4):615-6. https://doi.org/10.1016/j.burns.2011.12.024. Epub 2012 Feb 22.

Waibel JS, Wulkan AJ, Shumaker PR. Treatment of hypertrophic scars using laser and laser assisted
corticosteroid delivery. Lasers Surg Med. 2013;45(3):135-40. https://doi.org/10.1002/1sm.22120.
Epub 2013 Mar 4.

Greywal T, Krakowski AC. Pediatric dermatology procedures and pearls: multimodal revision of
earlobe keloids. Pediatr Dermatol. 2018;35(2):268-70. https://doi.org/10.1111/pde.13374. Epub 2017
Dec 20.

Park J, Chun J, Lee JH. Laser-assisted topical corticosteroid delivery for the treatment of keloids. Lasers
Med Sci. 2017;32(3):601-8. https://doi.org/10.1007/s10103-017-2154-5. Epub 2017 Jan 26.

Prince GT, Cameron MC, Fathi R, Alkousakis T. Intralesional and laser-assisted 5-fluorouracil in
dermatologic disease: a systematic review. J Drugs Dermatol. 2018;17(3):274-80.

Lee BW, Levitt AE, Erickson BP, Ko AC, Nikpoor N, Ezuddin N,et al. Ablative fractional laser
resurfacing with laser-assisted delivery of 5-fluorouracil for the treatment of cicatricial ectropion and
periocular scarring. Ophthal Plast Reconstr Surg. 2018;34(3):274-9.
https://doi.org/10.1097/I0P.0000000000000948.

Rkein A, Ozog D, Waibel JS. Treatment of atrophic scars with fractionated CO2 laser facilitating
delivery of topically applied poly-L-lactic acid. Dermatol Surg. 2014;40(6):624-31.
https://doi.org/10.1111/dsu.0000000000000010.

Carney BC, McKesey JP, Rosenthal DS, Shupp JW. Treatment strategies for hypopigmentation in the
context of burn hypertrophic scars. Plast Reconstr Surg Glob Open. 2018;6(1):e1642.
https://doi.org/10.1097/G0OX.0000000000001642. eCollection 2018 Jan.

21


https://doi.org/10.1002/lsm.22120

Total Scar Management - From Lasers to Surgery for Scars, Keloids, and Scar Contractures

66. Occupational Safety & Health Administration. Surgical Suite Use of Medical Lasers.
https://www.osha.gov/SLTC/etools/hospital/surgical/lasers.html. Accessed 8 Oct 2018.

67. American National Standards Institute. ANSI Z136.1: American National Standard for Safe Use of
Lasers; 2014.http://webstore.ansi.org/RecordDetail.aspx?sku=ANSI+Z136.1-2014&source=blog.
Accessed 8 Oct 2018.

22
Dich: Bs. Truwong Tin Minh Vii





