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Gidi thiéu

Nhitng ti€n bd hién nay trong phau thuat than kinh (PTTK), theo d&i than kinh va hoi strc than
kinh d3 mang lai nhirtng k&t qua ngoan muc cho bénh nhan bj tén thuong hé than kinh trung
wong can phau thuat. D& giam ty 1é tai bién va tl&r vong cho tré em chju PTTK thi bac st gdy mé
phai cé cdc kién thirc vé gidi phau hoc than kinh, sinh Iy hé than kinh, su phat trién nhan thirc
binh thudng, va tac déng cla thuéc mé trén hé than kinh trung wong dang phat trién, nhirng sw
khac nhau co ban gitra tré em va nguodi ldn, va anh hudng clia cac phuwong phép phau thuat. Muc
tiéu clia chwong nay 1a tém tat cac nguyén tac co ban lién quan dén x& tri gdy mé hoi sirc chu
phau cho bénh nhi chju PTTK. 2

Céc bac s gdy mé tai cdc nudc dang phat trién cé thé khong gdp cac bénh nhan véi cac phau
thuat (PT) dugc md ta trong chuong nay, hodc cé thé thyc hién moét sé diéu tri d3 dugc thao
ludn, nhung hiéu cac nguyén tac trong chuong nay sé cé kha ning diéu tri t8t hon cho cac bénh
nhan chju PTTK va cac PT khac.

Sinh ly hoc than kinh

T ldc mdi sinh, hé than kinh trung wong (TKTW) cla tré chwa phat trién hoan thién. Cé nhirng
s khdc nhau dang ké vé sinh ly cha hé théng mach mau n3o va sy phat trién xuong so trong
nhitng giai doan phat trién khac nhau cua tré. Hé than kinh trung wong phai trai qua nhiéu thay
ddi vé cau truc va sinh ly trong vong hai ndm dau doi, va nhitng su thay déi nay cé lién quan
nhiéu dén viéc danh gia tién phau cla bac sf gdy mé va viéc x( tri chu phau cho bénh nhan chiu
PTTK.?

Hop so la mot khoang kin chira cac thanh phan nhu: mé ndo 80%, dich n3o tay (DNT) 10% va thé
tich mau 10% & tré em binh thwong. Nhirtng thanh phan nay cé thé thay déi dang ké vai su hién
dién cta nhitng sang thuong chodn chd, nhu 1a phu né, khdi u, tu mau hay abces. Theo hoc
thuy&t Monro-Kellie, tdng thé tich ciia mot trong cac thanh phan trong hop so s& choan chd cac
thanh phan khac nghta |3 s& gidm thé tich cac thanh phan khac dé duy tri 4p luc ndi so (ALNS) binh
thudng. HOp so cla tré so sinh va nhii nhi c6 thé dan n& dé dap (ng védi sy thay déi thé tich ndi so
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vi cac khép so con mad. Tuy nhién su ddp rng nay xay ra ti tir va khong thé bu trir ngay 1ap tirc d6i
v&i nhitng sy thay ddi thé tich tirc thi.

Dé bu trir ndi so (intracranial compliance) thi duwoc dinh nghia nhu 13 sy thay déi cla ap luc ndi so
voi su thay ddi thé tich ndi so. Khi thé tich ndi so binh thuong, ALNS thap va ndo cé thé dé dang
thich nghi véi nhitng sy thay déi thé tich ndi so. Tuy nhién, sy gia tdng nhanh chdng thé tich ndi

50 1an 4p kha ndng bu trir clia ndo, 1am ting ALNS va tinh trang ctia bénh nhan xau di.*

Cdac thép va cac khép so con ma@ & tré so sinh va nhii nhi gitip cho hép so cé thé din n& duoc.
Anh hudng choan chd cla cac tén thuong ndi so phat trién tir tir nhu 13: cac khdi u va cac bénh ly
gay tang san xuat hay gidm hap thu dich ndo tdy, thi thudng bi che dau do dau cla tré dan rong
ra. Viéc ALNS va thé tich noi so ting chadm dwoc bl trir bang cach din né cac khép so. Khi mot tré
nho nhap vién vdi cac dau hiéu va triéu chirng cda tang ALNS, c6 nghia |a bénh d3 tién trién nang.
H4u qua that sy clha viéc hép so khdng thé ddn nd hon nira la ALNS ting cao cé thé gy tlr vong.
Su thay d6i thé tich can thiét dé chiu dwng dwoc sy thay ddi cap tinh ALNS thi rat gidi han ngay
ca vai tré ma thép va cac khép so con md. Hon nita do ban chat khéng dan hdi cla mang cing
lam ngdn can hon nita sy d3n n& thé tich nhanh chéng dé gidi han sy thay déi ap lwc ndi so. Mét
khi cac thop va khdp so da dong, do bu trir ndi so cla tré em thi kém hon dé bu trir ndi so cua

ngudi 1dn. Thép sau thudmg déng ldc tré hai thang tudi; con thdp trudc déng sau dé vai thang.”

Binh thudng ALNS & tré so sinh va tré nhii nhi la tir 2 - 6mmHg. O tré 16n hon thi < 15 mmHg,
cac gia tri nay thap hon ngudi 1&n. O tré em dich ndo tdy duoc san xuat tir dam réi mang
mach 0.35 ml/phut, hay khoang 500 ml/ngay, sau dé duoc hap thu lai qua cdc hat mang nhén va
|&p té€ bao ndi tdy trong cdc ndo that. Su tai hap thu dich n3o tdy tang Ién khi ALNS tang tir tir.
Tuy nhién, mot vai bénh ly cé thé gay tic ngh&n cac hat mang nhén hoic bién d&i lvu thdng dich
ndo tdy trong n3o va tdy séng, va diéu nay lam gidam su hap thu dich n3o tdy. Cic bénh ly nhuw la
xuat huyét ndi so, tinh trang viém, nhiém trung, khdi u hodc cac di dang bam sinh, cé thé lam
giam tdi hap thu dich n3o tdy. Néu diéu nay xay ra thi tdng thé tich ndi so s& lam tang ALNS.

Tuan hoan n3do dugc diéu hoa chit chd bdi mot s& co ché hang dinh ndi méi. Cac yéu td chinh
anh hudng téi cung lvgng mau ndo 13 huyét dp hé théng, CO,, 0,, d6 quanh clia mau, va co ché
tu didu hoa tudn hoan ndo. Adenosine va nitric oxide ciling anh huwdng dén cung lwvong mau ndo
do thay déi twong quan giita nhu cdu chuyén hda ndo va luu lvgng mdu ndo. Luu lwvgng mau ndo
twong quan tryc tiép véi nhu cau chuyén hda oxy ndo, va ca hai déu ting tirc thi sau sinh. Tré so
sinh d0 thang s& tu diéu hoa huyét ap trung binh cla ching |3 khoang giira 20 - 60 mmHg. Pham
vi hep nay clia co ché ty diéu hoa lam cho tré dé bj thi€u mdau cuc bd va xuat huyét ndo that. Vi
vay, diéu quan trong |a phai theo ddi huyét 4p dong mach dé phat hién va diéu tri huyét 4p cao
hodc thap ma cé thé lam tang nguy co xuat huyét nio that hodc thi€u mau ndo va tang bién
chirng chu ph3u.®’

Binh thuwong & nguoi truwdng thanh lwu lvgng mau ndo khoang 55ml/100g mé ndo/phut.

Khodng 15% cung lugng tim cung cap cho ndo ma nd chi chiém 2% trong lugng co thé. Trong
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khi & tré em lwvu lwgng méu ndo khodng 100ml/100g/phut, chiém téi 25% cung lwgng tim cla
tré. Lwu lwvong mau n3o & tré sinh non va du thang thi thap hon khoang 40 - 50ml/100g/phut.
Téc d6 chuyén hda oxy ndo [cerebral metabolic rate for oxygen (CMRO,)] Ia mot yéu t6 quyét
dinh cda luu lvgng mau ndo. Nhu cau vé glucose va CMRO, & tré em thi cao hon ngudi I6n (5,8
so v&i 3,5ml oxy/100g md n3o/phut). Téc d6 chuyén hda glucose cha tré em 13 6,8mg/100g md
ndo/phut va ngudi ldn 13 5,5mg/100g mé nio/phut.®

M@&i twong quan gitta CMRO, véi lwvu lwvgng méau ndo (CBF) ¢ thé qua trung gian ndng do ion H*
trong mach mdu n3o. Cac bénh ly gdy nhiém toan va thi€u oxy [dm mach mdau n3o bi ddn ra va
tang CBF va thé tich ndo. Khi co ché ty diéu hoa bj tén thuong, CBF dwoc quyét dinh béi cac yéu
t& khdc hon 13 nhu ciu chuyén héa. Néu CBF vuot qué nhu ciu chuyén hda, thi tdng tudi mau
n3o xay ra. Cudi cung, tré nhi nhi va tré em cé dau to hon so vdi bé mit co thé va ty 1é cung
lwong tim dén n3o tré cling I&n hon. Viéc tang kich thudc vong dau cling nhu mot lwgng mau 1én

hon dén n3o co thé gép phian gay xdo trén huyét dong trong giai doan PTTK & tré em.’
Duoc ly hoc than kinh

Muc tiéu chl yéu cla gy mé trong PTTK la bdo dam &p lyc twdi mau ndo va tiy séng day du
trong khi tao diéu kién thuan lgi cho phau thuat (vi du: lam mém n3do). N&u thudc hodc ki thuat
gay mé st dung trong mé khéng thich hop, thi tinh trang bat thudng ndi so trudc d6 cd thé trd
nén xau di va nguy co ton thuong hé than kinh trung wong sau dé s& tang 1én. Mét vai loai thuéc
mé va k{ thuat gdy mé cé tac dung bao vé ndo dap (rng vdi stress chuyén hda va phau thuat. Vi
vay, bdc si gdy mé can cd kién thirc vé dugc hoc cdc thudc mé trén tudn hoan, chuyén hda ndo,
va ALNS trong diéu kién binh thudng va bénh ly. Mét diéu cling rat quan trong |13 phai biét cac
tac dung cla thudc va cac ki thuat dp dung trén bénh nhan chju PTTK chirc ndng va cac phau
thuat xam 1an t6i thidu (vd: mé so trén bénh nhan tinh, phau thuat dinh vi, xac dinh 6 dong kinh,
va x-quang can thiép than kinh).

Mét s& nghién clru cho thay lidu gdy chét cta vai loai thudc (LD50) thi thap hon dang ké & tré so
sinh va tré em hon 13 ngudi Idn. DO nhay cla tré nhoé vai thubce an than, giam dau, thudc ngd, va
thu6c & phién thi cao hon dang k&, cé thé 1a do hé than kinh trung wong chua trudng thanh
(chwa myeline hda hoan toan, hang rao mau ndo con non yéu) va tang tinh thdm cla ndo doi vai
mot vai loai thuSe. Anh hudng clia thudc mé hd hap cling thay ddi theo do tudi. Nong dd toi
thi€u phé& nang [(MAC) ttc 13 ndng dd khi mé ma 50% bénh nhan dap (rng vai rach da] thi thap
hon nhiéu & tré so sinh (0 - 31 ngay tudi) hon la tré 1 - 6 thang. Mac du tré nhé cé nhu cau
thuéc mé cao hon, nhung véi ngudng an toan (nghia la su khdc nhau gitta d6 mé dd va dé6 mé
sau gay truy tim mach)
thi it hon nhiéu so v&i ngudi Idn. Vi vy nén tinh toan liéu thudc can than va theo ddi tac dung
duoc ly ca ching cdn than dé tranh tac dung bat i ™

Thudc mé tinh mach
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T4t ca cdc thuéc mé tinh mach déu lam gidm CBF va CMRO,. Viéc gidm nay gy ra bdi (rc ché chirc
nang than kinh ma lam gidm chuyén hda n3o. Chi cé Ketamine |3 thudc mé tinh mach lam ting
CBF, CMRO,, va ALNS.

Barbiturates

Barbiturates gan véi tiéu don vi alpha cla thu thé GABA, gay an than va lam quén. Thudc ciing
lam gidm hoat dong kiéu ddng kinh. Thiopental I3 chat bao vé than kinh dé gy Ion thudc 1am
giam CBF, thé tich mau n3o (CBV), va CMRO,. Thiopental cling lam gidm ALNS trong khi duy tri co
ché ty diéu hoa va kha nang phan &rng cdia mach mau nado vdi CO,. N6 cling lam gidm phdng thich
glutamate do thiéu méu cuc bd va (rc ché phdng thich calci ndi bao, gitip bao vé n3o trong cac
bi€n cé gidm oxy/thi€u mau cuc bd.

Cdc phdn ti Sulfhydryl giip bao vé ndo hon nita bang cach lam sach cac goc tw do, va diéu nay
lam gidm su mirc d6 tén thuong ndo trong qua trinh thi€u mau cuc bd khu trd. Thiopental liéu
cao, phi 1am sang (10 t&i 55 mg/kg) gay giam khoang 50% CMRO, duoc s dung dé tao ra dién
ndo do (EEG) dang dién. Cé 18 khong can thiét gay ra (rc ché hoan toan EEG dé bao vé than kinh.
12 Barbiturates thi cling dwoc st dung dé ngan ngira tdng ALNS khi dat dén soi thanh quan va dat
ndi khi qudn. San xuat va hap thu dich ndo tay khong bi anh hudng béi barbiturates. Mét van dé
quan trong khi st dung barbiturates dé bao vé ndo la ching lam gidm co bdp co tim va huyét ap
hé théng, ma didu nay lam gidm &p luc tudi mau ndo.™* Lidu 1am sang cta phenobarbital lam
giam kich thudc vung nhéi mau trén chudt sau khi bi thi€u mau cuc bé khu trd. Barbiturates d3
duogc sir dung dé lam giam ALNS va bao vé than kinh trén bénh nhan chiju PTTK néu cé thé duy tri
tim mach &n dinh. Barbiturates chuyén héa cham s& dan dén tich Ity thudc trong co thé.

Propofol

Propofol c6 cac dac tinh tuwong ty nhu barbiturates, nghia la gdy giam ALNS, CBF va CMRO,. Co
ché ty diéu hda mdau n3o va dap ‘ng mach mau ndo va&i nhitng thay doi huyét ap déng mach va
PaCO, dugc bao ton. Gidm chuyén héa ndo dan dén gidm CBF. Tuy nhién, nhiéu nghién ctru d3
chirng minh CBF gidm nhiéu hon CMRO,, cho rang propofol cé tac dung co mach n3o tryc tiép.
Trong vai bénh nhan (vd bénh Moyamoya), liéu cao propofol cé thé gay thiéu mau ndo cuc bd.
Trén dong vat, propofol cé cac tac dong chéng oxy hda, hoat hoa thu thé GABA, lam gidam phdéng
thich glutamate qua trung gian trang thai kich thich ddc, ngan ngira phu ty lap thé, va cé tuwong
tac vdi thudc dang can sa. T4t cd cac diac diém nay déu bao vé ndo. Ngay cad vdi liéu thap,
propofol dugc chitng minh 1a ¢6 tac dung b3o vé ndo.™ Bénh nhan cé nguy co ting ALNS va giam
twdi mau n3o thi propofol bdo vé n3o tét hon véi so vdi thudc mé khi, it nhat cho téi khi mé
mang cing. Mt vai nghién cru cho rang truyén propofol kéo dai (thudng vai ngay) s& gy toan
chuyén hda, ting lipid mau, suy tim tién trién, va t&r vong trén bénh nhi (hdi chirng truyén
propofol). Vi vay, s& dung thudc nay lau ngay 1a chéng chi dinh & tré em. Néu vi ly do nao d6 phai
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str dung propofol dai ngay, thi ta phai theo ddi sat tinh trang bénh nhi trong khoa san séc dac
biet."*

Benzodiazepines

Benzodiazepines gan v&i thu thé GABA dé lam quén va giam lo. Thudc nay dugc biét [am giam
CBF khoang 25% va giam CMRO, va ALNS, trong khi ndng ngudng co giat. Flumazenil™, la thudc
déi khang vdi benzodiazepine, hoda giai cac lgi diém cla benzodiazepines trén CBF, CMRO, va
ALNS. Nhu vay khdng nén cho Flumazenil hodc cho thudc mot cich than trong trén bénh nhan

c6 bénh Iy ndi so c6 thé tang ALNS va cac bénh nhan dé bj dong kinh.'> 1

Etomidate

Etomidate, 1a thudc gidng nhu barbiturate, gidm dan CMRO, cho t&i khi dién ndo d6 (EEG) vé
duwong dang dién. Sy gidm rd nét CBF cho thay thudc cé tac dung co mach mau n3o. Liéu 1am
sang Etomidate 1am gidm CBF va CMRO, khoang 35-50%. Etomidate lam giam ALNS bang cach
gidm thé tich mau ndo. Thudc khdng tac dong 1én dp Iwc twdi mau n3o cling khéng lam ting nd.
Phan &ng cta mach mau véi CO, duwoc duy tri. Mdc du cac lgi ich clia Etomidate, dac biét la
thuéc it gy &c ché tim mach, nhung viéc st dung thuéc bi han ché vi kha nang &c ché truc

thuong than va dan t&i chirng maa giat ning, cr dong khéng tw chd, va chirng mua giat.*”*®

Ketamine

Ketamine lam tang CBF (60%) va CMRO,. CBF tang c6 thé Iam tdng ALNS, nhat |3 trén céc bénh
nhan cé bénh ly ndi so. Tac dung d3n mach clda ketamine mét phan 1a do tac dung kich thich
chuyén hda clia nd, tac dung dan mach truc ti€p, va vdi co ché cholinergic. Mac du ngudi ta cho
rang ketamine c6 tac dung bao vé n3o, nhung nhitng nghién clru gan day trén thd non cho thay
ketamine lam chét t€ bao than kinh (apoptosis), ngay ca khi khéng cé tén thwong ndo. Tuy
nhién tac dung gy chét té€ bao than kinh cda ketamine cé thé lién quan téi viéc sir dung liéu cao
va thoi gian phoi nhiém kéo dai trén con thud non. V&i nhitng thuc nghiém |am sang, ketamine,
loai thu6c an than khac, va cac khi mé 1a nhitng thudc gdy déc than kinh, nhung mirc dé doc than

kinh thi chua dugc biét trén con ngudi.***

Dexmedetomidine

Dexmedetomidine 1a mét loai thuéc ch( van alpha-2 adrenergic chon loc cao cé hiéu qud an
than, chéng lo, va giam dau. Thudc duoc cho 1a cé tac dung bao vé tim, ndo, va than khoi nhirng
t6n thuwong do thi€u mau cuc bd va gidm oxy. > Dexmedetomidine lam gidm din truyén giao cam
& nhan luc (locus ceruleus), nam & cuéng n3o, cé tac dung an than. Tac dung giam dau cla thudc
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la do kich hoat thu thé alpha, adrenergic nam & sirng sau cta tly séng. Tac ddng nay ngdn can sy
phéng thich chat P.?® Dexmedetomidine dwoc st dung dé tien mé, nhu 13 thudc phdi hop voi
thu6c mé, va dung diéu tri con cudng sdng sau mé & tré em. Thudc cé tac dung trung binh trén hé
tim mach, nén duoc st dung rong rai dé gidm dau cho bénh nhi khoa chdm séc déc biét. C6 bang
ching 13 thudc cé tac dung bao vé ndo dang phat trién.?”*

Anh hudng trén tim mach cia dexmedetomidine la qua trung gian cac thu thé agrenergic clia hé
than kinh trung wong va ngoai vi. Liéu thap thuéc (rc ché hé than kinh giao cdm, lam gidam huyét
ap va nhip tim. Tut huyét ap va nhip chadm d3 duoc ghi nhan khi dung liéu tai dexmedetomidine &
tré em. Truyén tinh mach véi liéu 0.3 - 0.7 mcg/kg/gio sé giam céc tac dung khéng mong muén.
M6t wu diém I&n cla dexmedetomidine |a khd nang duy tri thdng khi ty nhién va gilt phan xa
duong thd, ngay ca khi dung liéu cao.

Dexmedetomidine lam giam CBF va CMRO, tuwong tu nhu trén nguodi [&n. N6 khdng anh hudng
dén ALNS, ap luc dich n3o tdy, ap lwc twdi mau ndo, hodc phan &ng ciia mach mau n3o vai CO..
Dexmedetomidine c6 tdc dung bao vé n3o khi ndo bj thiéu mau® & n3o doéng vat dang phat trién
bang cach ngin chan hoat héa chat caspase-3 Ia tién chat [am chét t& bao than kinh va bang céach
tiét ra chat tyrosine kinase, chit quan trong tao dan hoi té bao.*°

Dexmedetomidine duy tri kha nang van déng va cam giac, duoc cho la thich hop sir dung trong
phau thuat doi hoi theo ddi van déng va cdm giac trong khi md. Khi phdi hop véi 4 phién va/hodc
propofol, dexmedetomidine gitp dé dang theo ddi sinh Iy than kinh trong phiu thuat veo cot
séng & tré em, va trong phau thuat dit cac dién cwc ndo sadu & bénh nhi.3*? B&i vi tac dung an
than cla dexmedetomidine 13 qua cac thuy thé adrenergic trong nhan luc, tao gidc ngl gidng nhu
binh thuwdng, thudc thi dic biét dugc va chudng dé an than cho tré can duoc khao sat vé dién
ndo do.

Cat khéi u hay 6 dong kinh gan céc viing ndo quan trong vé ngdn ngit hodc van dong (vé nio van
dodng) thi can cé suw hop tac cha bénh nhan trong Iic md. Ngoai dexmedetomidine, nhiéu loai
thuéc khac duogc stir dung cho phép ta theo d&i chinh xac trong mé, tuy nhién, hau hét déu gay
suy ho hap, tdc nghé&n duwong thd, huyét dong khdng 6n dinh, ndn 6i, réi loan (rc ché hé than kinh
trung wong, va dau. Vi dexmedetomidine gay an than, chdng lo va gidm dau ma khéng gay suy ho

h&p nén thudng duoc chon trong phiu thust md so tinh & tré Idn va thanh thiéu nién.***’

Thudc mé hé hap

Cac thudc mé ho hap lam ddn mach mau n3o va ting CBF. Anh hudng cta thuc mé hé hip trén
ty 18 CBF/CMRO, c6 thé lam tang thé tich ndo va ALNS. Cac thudc mé hd hap gy ddn mach n3o
& tré em nhiéu hon ngudi Idn. Thir tu cdc khi mé lam tdng CBF la: halothane > desflurane >
isoflurane > sevoflurane.*®

O tré em, ting CBF do halothane kéo dai du ta d3 gidm hodc ngung thudc. Hién tuong nay (d6
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tré& mach mau n3o/cerebrovascular hysteresis) khdng xay ra vdi isoflurane. V&i lieu nhu nhau,
isoflurane va sevoflurane lam giam CMRO; it hon so v&i halothane. Desflurane 1a thudc mé gay
dan mach mdu ndo manh nhat trong s6 cac khi mé hién nay, trong khi sevoflurane anh huwéng it
nhat trén CBF va CBV & c3 tré em va ngudi lon.

Duy tri duéi 1.5 MAC sevoflurane, sé it dnh hudng trén CBF cla tré em va ngudi l&n. Co ché ty
diéu hda mach mau n3o duogc duy tri véi ndng dod sevoflurane duwdi 1 MAC. Phdn (rng mach
mau n3o vdi CO, ciing duoc bdo tén. O tré em dap tng véi CO, bi mat di khi PaCO, vurgt qua 45
- 50mmHg, diéu nay khdng xay ra trén nguoi Idn. Mac du hé sé phan chia (partition coefficient)
khi mdu thap hon va héi phuc nhanh hon sau gdy mé, anh hudng cla desflurane trén tudi mau
ndo lam cho desflurane it dwgc dung trong PTTK hon 13 sevoflurane hodc isoflurane, nhat la cac

bénh nhan cé tén thuong vé than kinh.>**

Nitrous Oxide

Nitrous oxide (N,0) gdy dan mach n3o & ca tré em va ngudi 1én khi st dung don thuan hodc phéi
hop vai thuéc mé ho halogen hodc propofol. Né 1am tang luu lwong méu ndo & chat xam, nhat 13
vung trén léu. Co ché chinh xdc cla sy tdng nay thi chwa biét r&; tuy nhién, cé bang chirng 13
qua trung gian kich hoat cdc ty lap thé thi€u mau cuc bd va do kich thich giao cdm thuwong than.
Co ché ty diéu héa mau n3o bi dnh hudng khi N,O dugc st dung don thuan hodc phéi hop vdi
sevoflurane. Tém lai, N,O lam thay déi co ché ty diéu hda mdu n3o, phan rng cla mach mau
ndo v&i CO,, tang CBF va CMRO,, va tang ALNS trong khi giam ngudng thi€u mdau cuc bd & tré
nhii nhi va tré em. Nhu vay N,O khong nén st dung cho bénh nhén c6 nguy co ap luc tudi mau

ndo bat thuong va thiéu mau cuc bo than kinh.*"*?

Thudc & phién

Thuéc @ phién duwoc cho 1a it hodc khdng dnh huwdng trén CBF, CMRO,, va ALNS. Phan &ng mach
mdau ndo v&i CO, va co ché ty didu hoa mau ndo duwoc bao ton. Bang cach ngdn chan phéng
thich cac catecholamines gay dau, thudc & phién cé thé lam gidm CBF mét cach gian tiép. Thudc &
phién ngan chan cac phan &ng huyét dong trong lic dat ndi khi quan, nhat [a & bénh nhan bi
tang ALNS hodc bénh mach méu n3o. Phan &ng mach mdau ndo vdi CO, va co ché ty diéu hoa
mau n3o binh thudng & bénh nhan dugc cho fentanyl. Fentanyl khong 1am anh huéng dén san
xuat dich n3o tay, nhwng lam gidm tai hap thu khoang 50%.

Remifentanyl 1a thuéc 4 phién téng hop tac dung cwc ngan ma cé nhiéu diém twong ddng véi
fentanyl va alfentanyl, tuy nhién tdc dung gidm dau cdia né manh hon khodng 65 lan so vdi
alfentanyl.”® Thoi gian ban hdy cuc ngan (3 — 5 phat) va gitp hdi tinh nhanh chéng sau st dung,
nén l1a thudc ly tuwdng trong PTTK. Thubc chuyén hda bdi esterases huyét twong va md, khdng 1é
thudc vao chirc nang gan hodc than.* Remifentanyl lam giam CMRO, & ca dbng vat va con

ngudi.*® Ngay ca véi litu rat cao (hon 3 mcg/kg/phut; lidu 1am sang cta remifentanyl 13 0,1 —
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0,5 mcg/kg/phut khdng anh hudng trén CMRO,, nén rat phi hop cho cac bénh nhan PTTK.

O ngudi, truyén tinh mach remifentanil 1am ting luu lugng mau ving theo kiéu lidu phu thudc
trong nhitng ving n3o x{r ly dau. Liéu thap remifentanil (0,05 mcg/kg/phut) lam tang dang ké
CBF vung.*’ Nhiéu nghién cttu trén déng vat va con ngudi cho thady remifentanil khéng anh huéng
dén viéc san xuat va tai hap thu dich ndo tdy. Phan (rng cia mach mau ndo vadi CO, dugc bao ton.
Morphine va fentanyl, lam gian doan dan truyén than kinh cholinergic, nhung remifentanil thi
khéng. Diéu nay gdy con cudng sang va gidam tri nhé sau mé. Khi gdy mé véi propofol-
remifentanil, cd huyét dp dong mach trung binh va nhip tim bi gidam ma khéng lam anh huédng
dén CBF, vd&i ngu v rang thé tich mau nJo (CBV) va co ché ty diéu hoa duoc bao ton.*

Cac PTTK xam 1an t&i thiéu va cac phiu thuat chirc ndng dugc phd bién hién nay. Gady mé nén
dugc duy tri sao cho n3o mém, gidm trd ngai khi theo ddi dién sinh ly, bdo dam héi phuc than
kinh nhanh chdng sau khi PT, va bdo vé té bao than kinh. Remifentanyl dap &ng duoc céc yéu
cau né\y.49 Remifentanil kém vé&i mét loai thudc mé tinh mach hodc khi mé thudng duoc chon.
H6i tinh nhanh chdng sau gdy mé 1a mét trong nhitng loi thé cha viéc str dung remifentanil trong
PTTK. Diéu nay cho phép ta dénh gid tinh trang than kinh cda bénh nhan nhanh chdng sau PT, rut
NKQ s&m hon, va mét tinh trang tri gidc tot hon.>°

Mac du khdng cé loai thuéc mé don thudn nao dat duwoc tat cd cdc tiéu chi trong gdy mé than
kinh, nhwng véi cac nd luc dé xac dinh dwoc mot loai thudc mé hodc ki thuat gdy mé nao ma duy
tri dwoc mdi twong quan CBF va chuyén hda oxy, duy tri co ché tu diéu hda mau n3o, va khéng
lam tang CBV va ALNS. Propofol va remifentanil thwong duoc st dung cho nhitng ly do nay, nhat
|a nhitng b&nh nhan bi tdng ALNS. Tuy nhién, nhu vdi tat cd bénh nhan tang ALNS, can phai duy
tri PaCO, binh thuwong hodc hoi thap. o] nhitng bénh nhan khéng cé bang chirng bj ting ALNS, thi
sevoflurane-remifentanil |1a mét thay thé t6t cho propofol. Bénh nhan véi céc tén thwong chodn

chd, ting ALNS, va gidm bu trir ndi so thi thudc mé tét cin ban la propofol.”>2

Thudc dan co khir cuc

Succinylcholine

Succinylcholine 1a thudc d3n co khir cuc cé san duy nhat hién nay. Du cho cé tén thuong choan
chd ndi so hay khdng, thi succinylcholine van lam tang ALNS trén cd ddng vat va con ngudi. Sy
tang nay két hop vdi rung co, lam tidng hoat déng cla soi than kinh hudng tam trén co bap, va
lam t3ng CBF. Co co ¢d lam chén ép cac tinh mach canh va diéu nay duogc cho la ting ALNS. Viéc
tang ALNS cé thé& ngdn nglra hodc loai bé bang cach cho mét lidu nhoé thudc din co khdng khir
cuc truwde d6. Succinylcholine 1am tang kali mau de doa sinh mang bénh nhan, nhat la khi bi
xudt huyét dudi nhén, chan thuong so ndo, thi€u oxy ndo, dét quy va liét 2 chi dudi.

Thudc din co khéng khir cuc
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Mot s thudc dan co va chat chuyén hda thudc anh huwdng dén tuan hoan n3o do viéc phéng
thich histamine. Liéu 1dm sang cla atracurium dudng nhu anh hudng déng ké dén CBF, CMRO,,
va ALNS. Laudanosine, chat chuyén héa cta atracurium, di qua hang rao mau ndo dé dang va
c6 thé gay co giat & bénh nhan dé bj dong kinh. Dong kinh hiém khi xay ra & nhitng bénh nhan
khdac. Cisatracurium phdéng thich laudanosine va histamine it hon atracurium va anh hudng
trén hé than kinh trung wong yéu hon atracurium.> Pancuronium, vecuronium va rocuroniumthi
c6 it dnh hudng trén CBF, CMRO,, va ALNS. Tadng huyét dp va nhip tim do thudc cé thé lam ting
ALNS sau d6 trén nhitng bénh nhan d3 bj tang ALNS, nhat |a khi ho bi rdi loan co ché ty diéu hoa
mau n3o. Vecuronium khdng gdy phong thich histamine hodc thay déi nhip tim va huyét ap. Vi
rocuronium cé tac dung khéi phat nhanh va khéng cé cac tic dung bat lgi nhu succinylcholine,
nén thuong dung dé dan dau nhanh va dit NKQ. Nhu cac thudc dan co khac, rocuronium khong
anh hudng trén CBF.>**

Danh gia trwdc mod

Viéc danh gia va chuan bj day dl trwdc mé cho bénh nhi gdy mé va PTTK nham muc dich gidm
thi€u bi€n chirng va tlr vong chu phau (xem chuong 1). Danh gia trudc md bénh nhi chiu PTTK
gbm c6 hoi tien cin ndi khoa, cac bénh Iy ma s& duwoc phiu thust.>® (Bang 10-1). Bang 10-2 tém
tat mot s6 diém dac biét lién quan tdi cac bénh nhi cé bénh ly than kinh. Nén tang dé danh gia
chirc nang ndo la dya trén bénh sir va tham kham 1am sang.
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BANG 10-1: Luu y chung chu phiu & nhii nhi va tré em

Tinh trang Van dé giy mé

Tré sinh non Ngung thé sau mo

Thiéu oxy, loan nhip, tim mach khéng

Bénh tim bam sinh on dinh, thuyén tic khi nghich thwong

Trao da day thuc quéan Viém phéi hit

Co thit thanh quan, co thit phé quan,

Nhiem trung dwong ho hap trén | ¢ oo o viem phéi

Bat thwong so - mit Khoé kiém soat dwong thé

BANG 10-2: Luu y chu phiu chung & nhii nhi va tré em ton thwong than kinh

Tinh trang Van dé giy mé

Cic ton thwong phin bo mang than | Ting kali mau sau khi cho succinylcholine
kinh Deé khang: voi thuoc dan co khong khir curc
Bat thwong: dap ung véi kich thich than kinh

Piéu trj thudc chong dong kinh kéo | Bat thwong chirc ning gan va huyét hoc
dai

Di dang dong — tinh mach Suy tim & huyét tiém tang

Bénh than kinh - co Sot cao 4c tinh, suy ho hap, tir vong do ngung tim

dot ngot

Di tat Arnold-Chiari Ngung thé, Viém phéi hit

Thwong ton vang dwéi doi / tuyén Dai thao nhat, Nhwoc giap, Suy thwong than
yén
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Panh gia trwdc md bénh nhan chju PTTK bao gém:

1)

2)

3)

4)

5)

6)

Danh gid trang thai than kinh bé&nh nhi chiu PTTK gdm cé hay khdng tdng ALNS va cic dau
hiéu sinh ton bat thudng, danh gid hé hé hap va tim mach, va tim céc bat thudng trong
cac hé théng nay cé thé anh hudng dén bénh ly than kinh cda n3o va tdy séng, danh gia
murc dd tinh tdo, suy gidm than kinh cadm gidc va van déng va cac day than kinh so.

Xac dinh xem ¢ tdng ALNS va cac suy giam than kinh phdi hop. (Bang 10-3) Bénh nhan bij
tang ALNS v&i nhirtng dau hiéu thay d6i tuy vao thdi gian bénh. Viéc tang ALNS dot ngot
thudong dan dén hdn mé, trong khi viéc ting ALNS tir tir thi khong. Bénh nhan thic day
v3i nhitng con dau dau vao budi sang cé thé bj & than trong lic ngd, lam tang thé tich
mau ndo, va giam bu trir ndi so. Tré so sinh va tré nhd bi tang ALNS thuwdng hay burt rit,
kém an, va li bi. Thdp truwéc phdng, tinh mach da dau bi dan, va hdp so bién dang to ra la
nhirng dau hiéu thuwdng thay & tré so sinh va nhii nhi bj tdng ALNS. Cac triéu chirng khac
1a nhin d6i do bj liét day Il van nhan (mat dau hiéu mat troi 13n) va 1é mat (liét day than
kinh so VI). O tré 1&n hon khi bj ting ALNS thudng 6i vao budi sang. Phi gai thi va mat dau
tinh mach dap khi khdm mat 13 ALNS tang |én.

Phat hién rdi loan dién giai. Ri loan dién giai c6 thé xay ra khi tri gidc tré bj giam, nén i,
réi loan chirc ndng hanh ndo, si dung thudc lgi tiéu quai hodc thdm thau dé lam giam
ALNS, va nhin an kéo dai. Tadng tiét hormon chdng bai niéu khdng thich hop, hdi chirng
mat mudi do ndo, va dai thdo nhat cé thé 1a nguyén nhan gay rdi loan can bang natri va
nuéc.

Phat hién tang dudng huyét. Ting dudng huyét thuwdng phé bién trén tré bj bénh hé than
kinh, nhat 13 nhitng tré d3 dugc diéu tri bang steroids. Tang duwong huyét thudng gay loi
niéu tham thau, gidm thé tich mau, va réi loan dién giai. Nhitng tré bi u so hau thudng bi
réi loan chirc ndng tuyén yén. Danh gia trudc mé chinh xac hé noi tiét 1a can thiét.

Phat hién di &rng v&i thuc pham, thuéc hodc thubc can quang. Tim xem tré cé bj di rng vdi
latex khong, nhat la nhitng tré bi thodt vi mang n3o tly hodc nhirng tré thuwong xuyén bi
dat sonde tiéu.

Né&u tré bj dong kinh thuwdng dung liéu cao thudc chéng dong kinh, ta phai xem tré cé bj
ddc tinh thudc chéng déng kinh khdng nhu réi loan chirc ndng déng mau, chirc nang gan
hodc ca hai. Nhitng tré duwogc diéu tri dong kinh kéo dai thudng doi hdi liéu cao an than,
dan co khong khir cyc, va @ phién vi thudc chéng ddng kinh lam tang cac enzymes chuyén

hda thudc nay.”’

7) Panh gia cac két qua chup X-quang, MRI, va chup cat |&p so ndo (CT). Phai danh gia tat ca
xét nghiém chan doan hinh anh trudc phau thuat dé xac dinh vj tri tdn thuong chinh, tré cé bi

ndo Ung thay khdng, bi chén ép, phl ndo, va tu thé bénh nhan trong lic phiu thuat. Xét
nghiém can 1am sang co ban nén dua trén tinh trang bénh nhan yéu cau cla phau thuét.
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Do nguy co chdy mau lugng 1én trong PTTK, BS gdy mé nén danh gid hemoglobin cua
bénh nhan, hematocrit (Hct), tiéu cadu dém, thoi gian thromboplastin tirng phan (PTT),
thoi gian prothrombin (PT), néng do fibrinogen va ta phai chac rang da du tru dd mau dé
truyén khi can thiét.

8) Danh gid vé duwong thé cla bénh nhan. Piéu nay rat quan trong vi mot sé bénh ly than
kinh cé bat thudng so mat, day la nhitng tré cé dudng thd khé (xem chuong 7). Ching ta
phai nhan dang cac bat thudng vé dudng thd kho va Ién ké hoach trudc mé dé xir tri.

BANG 10-3: Cc diu hiéu ting ap luc ndi so & nhii nhi va tré em

Tré nhii nhi Tréem Tré nhii nhi va tré em

Birt rirt Nhirc dau Giam tri giac

Thép phéng Nhin déi Liét TK so (lll va VI)

Cac khép so bi dan rong Phu gai thi Mat mat troi 13n

Hop so dan rong Non 6i Cac diu hiéu thoat vi ndo;
Tam chirng Cushing

Thay déi kich thwéc dong tir

Tién mé

Tién mé cho bénh nhan PTTK cé thé gy ra suy hd hap, cudng than, mat cidc phan xa bao vé
dudng tha, va tang ALNS dot ngdt, ching co thé thay d6i tinh trang y thirc cia bénh nhan, su 6n
dinh huyét ddng va cé thé lam tang nguy co tli* vong. Do dd, nén tranh tién mé an than va a
phién trudc mé & nhirng bénh nhan nay trir khi cho thuéc trong méi trwdng dugce theo dbi bdi
bac si gay mé.

Bénh nhan véi ALNS binh thuwdng duwoc 1én ké hoach can thiép ndi mach thudng can an than dé
giam lo, trdnh tang huyét 4p va ngan ngira v& tén thwong mach mau ndi so. Midazolam udng (0,5
mg/kg) dac biét hitu ich dé gidm lo du, gdy quén va gidm nguy co co gidt @ mot s bénh nhan
PTTK. Thu6c cé vi dang nén phai tron trong dung dich ngot (vi du 5ml Coca). Chuan bj tam ly cho
bénh nhan, néu thuc hién ding cach thudng chi can tién mé cho tré em > 6 tudi.

Kiu tién mé nay giup gidm lo I3ng trwdc mé va gitp tranh nhitng thay d6i mach mau ndo cé hai
lam tang ALNS.

Cac lwu y chu phau

Hiéu biét cac bi€n chirng tiém an cla cac PTTK cho phép bac st gdy mé phat trién cac chién luvoc
phong nglra cac bién chirng nay va diéu tri kip thdi néu ching xay ra. Nhan ra sém va diéu tri sém
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cac bién chirng 1am gidm bién chitng va tlr vong trong cac phau thuat nay. Cac yéu té nhu phau
thuat cip ctu, bénh Iy ning kém theo, tudi (sinh non), bién chirtng do an than, tdng d6 kho khi
dat dudng truyén, chdy mau nhiéu va truyén mau lvgng I6n 1a nhitng bién chirng tiém an lam
ting ty |& bién chitng va t&r vong & tré nha nhi va tré em.”®®!

Muc tiéu cdia gdy mé than kinh 13 ddm bao ap luc twdi mau ndo phu hop cho tré va khdng tang
ALNS trong qud trinh kh&i mé nh& trdnh gidm oxy mau, tdng than khi va ting huyét ap. Nam ro
tinh trang bénh nhan trudc mé, cédc bénh ly di kém va ting ALNS s& gilp bac si gdy mé lya chon
loai thudc thich hop dé dan dau va duy tri mé. Dan dau mé tinh mach bang thiopental 5-8 mg/kg
hodc propofol 2-4 mg/kg, & phién (fentanyl va remifentanil) va thuéc gidn co ngan
(succinylcholine, rocuronium) sé tao diéu kién thuan loi cho ddt ndi khi quan nhanh & tré bj tang
ALNS va c6 nguy co viém phdéi hit. Néu succinylcholine chéng chi dinh do anh hudng cta né trén
CBF va ALNS hodc bénh nhan bj tdn thuwong tly séng, ding lau, bdng va liét ban cap t chi,
thudng st dung rocuronium hon 1a succinylcholine. B&nh nhan cé cac van dé néu trén cé thé bi
tang kali mau dét ngdt va tlr vong néu cho succinylcholine.

Tré khong bi tang ALNS va khong cé dudng truyén tinh mach san hodc bénh nhan khé I8y vein, cé
thé gdy mé bang sevoflurane va oxy va thong khi kiém soat dé tranh ting CO, va ALNS khong
mong mudn. Sau khi d3t dudng truyén tinh mach, cé thé cho thiopental hodc propofol dé tranh
tang ALNS do dat dén soi thanh quan va dat ndi khi quan. Trong qua trinh kh&i mé, tang théng
khi vira phai (PCO, =30) qua mask gitip gidm tang ALNS do thudc mé hé hap, si dung & phién va
thu6c ngu, va soi thanh quan dé dat ndi khi quan. Tuy nhién, sevoflurane va tang thdng khi cé thé
gy dong kinh, dac biét & tré cd tién sir dong kinh. Ddi khi sevoflurane cé thé giy déng kinh & tré
em khong ¢ tién st déng kinh.®? Ketamine khong nén st dung dé khdi mé vi anh hudng bat loi
clia né trén CBF, CMRO; va ALNS.

Kiém soat dworng thé

Nhirng thay déi trong qua trinh phat trién dudng thd cla tré em cd dnh hudng |&n dén viéc kiém
soat trong gy mé. Vi khi qudn twong ddi ngan, nén 6ng NKQ cé thé dé dang di vao phé& quan phai
khi gip dau, dic biét khi ddt tré & tu thé nam sip va gap c6. Nglra dau qud cé thé gay sut 6ng
NKQ. Can c6 dinh chac 8ng NKQ vao mit bénh nhan. bt NKQ duwong mili cé thé ¢8 dinh 8ng chac
hon néu 6ng dugc budc chi va khdu vao tru miii. P&t NKQ duwong miéng cé thé khau vao chan
rang.

Ong NKQ miii c6 thé thodi mai hon sau mé & bénh nhan cin thd may sau mé. Dit NKQ dudng mii
thuong thuc hién cho phau thuat & tv thé nam sap, vi khong thé tiép can duwong thé trong mé va
khi b&nh nhan thi rat nhé. Chéng chi dinh cla dat NKQ duwéng miii bao gom hep 16 miii sau, phau
thuat dé stra gdy xuong san so va viém xoang. 6ng NKQ cé thé bj gap va tac nghén khi ching di
vong géc ludi. Sir dung 6ng NKQ duoc tao hinh trudce (vi du RAE) sé tranh dugc su gép 6ng nay.
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Tuw thé bénh nhan trong mo

Mét phan clha viéc chudn bj gdy mé 13 chuan bi ban mé va trang thiét bj phu hop dé tranh tén
thuong do tu thé bénh nhan trong qud trinh phau thuat. Nén s dung nwdc mat nhan tao/thudc
m& tra mat trwdc khi che mat bang gac hodc bang. Dé [&n nhan ciu trong qua trinh phau thuat
c6 thé gdy thi€u mdau cuc bd vdng mac va mu sau mé. Hon nita, phai k& dém mat va céc vung
nhay cdm khac dé tranh tén thuong do ti d& qua muic trong tu thé nam sap. D& tranh dnh hudng
xau dé&n thong khi & tu thé nam sap, dit miéng dém “hinh chir U” bén dudi tré sé cho phép bung
va co hoanh di dong tv do. o bénh nhi nhd hon, cé thé dat cac gbi tron nhé duwdi vung nguc phia
trén va xuong chau. Pat gdi tron dudi bung cla bénh nhan sé lam ting ap luc trong 6 bung, gy
chén ép tinh mach chld dudi va tinh mach ngoai mang ctng, lam tang chay mau trong qua trinh
phau thuat cot séng. (Hinh 10-1)

Hinh 10-1: Tw thé& ndm sap trong phau thuat cit u cot séng.

Nang dau cao 10 do giup cai thién hoi lwu tinh mach ndo va lam gidm & mau tinh mach. Diéu nay
lam gidm ap lyc xoang doc trén, né cé thé lam ting nguy co thuyén tac khi tinh mach sau khi mé&
s0. Xoay dau sang bén s& gay chén ép tinh mach cdnh, gidm héi luu tinh mach va tang ALNS. Néu
phai xoay d4u, xoay than minh clia bénh nhan theo dé duy tri sy thang truc cé thé tranh tic
ngh&n hoi lvu tinh mach.Trong bat ky phau thuat nao, diéu quan trong cla bac si gdy mé 1a duy
tri dwoc viéc tiép can véi 8ng NKQ, cac 6ng ndi va may gady mé dé cé thé dé dang kiém tra chung.
Hon nita, t6i wu 1a cé thé nhin thay dwoc tay hodc chan trong qua trinh phau thuat dé danh gia
twdi mau ngoai bién, mau sac da va mirc d6 dan co. Phu mat va dudng thd dang ké & nhitng
bénh nhan dat & tu thé nam sap trong thoi gian dai va/hodc dugc truyén dich lvgng I6n. Néu
phu mat dang ké, nén gilt lai 6ng NKQ trong giai doan ngay sau mé va dgi gidm phu. Mu sau mé
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d3 xay ra trong phau thuat cot séng & tu thé nam sap. Nguyén nhan thuong gdp 1a mat mau
(gidm thé tich) hodc dé 1én mat. Néu mudn phong trdnh mu phai tranh dé ép nhan cau, thiéu

mau va tut huyét ap hé théng.>*

Pat dudng truyén va theo doi huyét dong

Do nguy co chdy mau lugng 1&n trong md va khé c6 thé dat dudng truyén bd sung trong cac
PTTK, ta nén d3t hai catheter tinh mach ngoai bién l&n truwdc khi ké tu thé bénh nhan dé phiu
thuat. & tré nhd, nén truy&n mau s&m hon vi rat dé bj gidm thé tich. N&u cé thé, nén mang mau
vao phong mé va bao quan trong thung dda trudc khi bat dau phau thuat. Nén truyén mau qua
dudng truyén ngoai bién néu cé thé va khdng qua catheter tinh mach trung tdm dé giam nguy co
loan nhip tim do kali.

Theo ddi trong quéa trinh gdy mé bao géom 6ng nghe thuc quan hodc trudc tim, ECG, huyét dp
khong xam Ian, dé b3o hoda oxy mach, than d6 va nhiét do. Nén theo ddi lvgng nudc tiéu trong
sudt thoi gian phau thuat, déc biét néu cé st dung loi tiéu tham th3u.® Nhitng bénh nhan duorc
lén chuwong trinh cho cac phau thuat mé so I&n va cot séng cé nguy co chay mau va bat 6n huyét
déng do thuyén tac khi, thao tac trén day than kinh so va thoat vi ndo. N&u cé nguy co cao bj tén
thuwong ndo trong qud trinh phiu thuat than kinh cé thé can dit catheter dong mach (xem
Chwong 2) dé theo ddi tinh trang huyét déng, thé tich ndi mach, tinh trang toan-kiém, dién giai,
dudng méu, ndng dé acid lactic, va hematocrit cia bénh nhan. Bién thién dang séng huyét ap
déng mach vdi thong khi dp luc duong la chi ddu déng tin cdy cha gidm thé tich ndi mach.

Catheter déng mach thuong duoc dat & dong mach quay, chay sau hodc déng mach dui. %o Loi

ich dudng truyén tinh mach trung tdm & bénh nhi con tranh cdi. Nhuwng cé thé xem xét néu kho

|8y vein, cAn danh gid ap lwc d6 day that phai va khi can truyén inotrope hodc van mach trong

qua trinh phau thuat. Catheter tinh mach trung tam thudng dit qua tinh mach dudi don va dui

(xem Chuong 2). Catheter tinh mach dui thudng dé hon va san sang cho bac s gdy mé dit trong

md, nhwng nén rut bé ngay sau mé cang s&m cang tot dé tranh bién chirng. Hiém khi dit qua

duong

tinh mach cdnh trong & bénh nhan PTTK vi anh hudng xau dén héi luu tinh mach n3o, dac biét &
tré nhd. Bénh nhan chiju PTTK, nén si* dung thudng quy Doppler trudc tim, cung véi than d6 va

huyét 4p ddng mach xam 1an dé phat hién thuyén téc khi trwdc khi xay ra bat 8n huyét dong.*®°

Theo ddi sinh ly than kinh

Nhirng tién bd gan day trong theo ddi sinh ly than kinh da cai thién sy an toan cla phau thuat
ndo va tdy séng. O cic nuwdc phat trién, theo ddi sinh ly than kinh trong md (IONM:
intraoperative neurophysiological monitoring) dwoc st dung cho phan 1&n ca phau thuat cot
séng va so ndo. IONM gitip phau thuat vién cé thdng tin gid tri vé tinh toan ven cla tdy séng, ré
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than kinh va day than kinh ngoai bién trong nhitng th&i diém quan trong trong mé.”°

Panh gia trwdc mé nén bao gdm quyét dinh thuéc mé nao thich hgp cho phuong phap theo ddi
sinh ly than kinh s& st dung. Mét s6 thu6c mé tinh mach va hé hap cé dnh hudng trén phuong
phdp theo ddi sinh ly than kinh trong m&. PTTK ¢é lgi nhat tir IONM la cac phau thuat lién quan
dén bé vo thy (corticospinal tract), bé cot sau (dorsal column) va cac day than kinh so va ré than
kinh. Chiing bao gdbm phau thuat han lién than dét sdng 16i trwdc va sau, gidi phdng tly séng bam
thap (tethered spinal cord), cat ré tdy sdng lung (dorsal rhizotomy), mé& so cat bd khdi u va gidi
ap ho sau. (Hinh 10-2A-2B)
Hinh 10-2 A: (trén) Gan cac dién cuc theo ddi sinh ly than trong phau thuat cit u tay.

Hinh 10-2 B: (dw¢i) Phau thuat cit u tay

268



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

Theo dai trong qua trinh PTTK gbm dién co (EMG: electromyography), dién thé goi cdm giac co
thé (SSEP: somatosensory evoked potentials), dién thé goi van dong (MEP: motor evoked
potentials), dién n3o, dién ndo d6 vd n3o (EEG-EcoG: electrocortigraphy), dién thé goi thinh giac
than n3o (PEA: auditory evoked potentials) va EMG dé theo d&i cac day than kinh so VII, IX, X, XI,
Xll. DO bdo hoa oxy ndo (NIRS), EEG, catheter xoang canh va Doppler xuyén so dd duoc sir dung

dé theo d&i d6 b3o hoa oxy ndo trong qué trinh phiu thuat.”* "
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bién co (EMG)

Trong quad trinh phau thuat, EMG thuwong dwoc si dung dé theo ddi hoat dong co. Viéc
theo d&i nay cung cap thong tin theo thoi gian thue vé tinh trang dan truyén qua ré than
kinh va cac day than kinh ngoai bién. Cac day than kinh ngoai bién cé thé bj kich thich do
thao tdc phau thuat, bj kéo cing vo y hodc chén ép day than kinh hodc tly séng, kéo
cang day than kinh hodc do thi€u mdau cuc bd bdi tu thé bénh nhan khdng phu hop.
Theo ddi EMG c6 thé phat hién cic van dé nay. Khéng nén st dung thuéc dan co trong
qua trinh theo ddi EMG vi ngan can cac co dap ng vdi cac tin hiéu binh thuong tir day
than kinh. Cac co mat duoc phan bé béi day VIl d3c biét nhay véi thudc dan co.

Dién thé goi cdm gidc co’ thé (SSEP)

SSEP duoc tao ra bdi hoat dong dién trong cdc nhan cda hé than kinh trung wong va céac
té€ bao than kinh vé ndo cdm giac so cap vadi dép (ng vai kich thich than kinh ngoai bién.
Cac day than kinh thudng duoc kich thich nhat la than kinh gitta hodc tru cda chi trén va
than kinh chay sau cla chi dudi. Tin hiéu tao ra di chuyén qua day than kinh ngoai bién
cung bén bi kich thich va 1én dén cidc nhan thé ném/cuneiform (chi trén) hodc nhan
thon/graciles (chi dwdi va thadn minh) cla cdt séng lung. Tir d6 tin hiéu di ngang qua
phia d6i bén va di dén vé ndo cam gidc qua daéi thi.

SSEP cung cap thong tin gia tri vé tinh toan ven clda dudng cam gidc tir day than kinh
ngoai bién dé&n vo n3o cdm gidc. Phai danh gia bién do va do tré cla séng dugc tao ra
bai kich thich dién trudc mé dé xac dinh tin hiéu binh thudng hay bat thudong. Trong
qua trinh phau thuat, so sanh SSEP véi tin hiéu thu duwoc trudc mé dé phat hién nhitng
thay déi cap tinh trong mé. Phai thong bao ngay 1ap tirc cho phau thuat vién va bac st
gay mé néu giam > 50% bién do tin hiéu hodc tang 10% d6 tré dan truyén so véi cac gia
tri trwdc khi rach da.

Chan thuong dung dap thy séng thudng thay d6i SSEP ngay 13p tire, con thiéu mau thy cuc bd thi
thay d6i cham hon. M&t SSEP cap tinh cho thady mat chirc nang than kinh va phai x tri ngay lap
tirc. Mat mau dd dé gidm luu lwvong mau dén nhan ném va thon, doi thi hodc vo n3o cdm gidc so
cip sé thay déi SSEP. SSEP bién mat khi lwvu lvgng méau vé n3o duwédi 15 - 18 ml/100 g/phut. Diéu
quan trong |a phai theo ddi anh hwéng cla tu thé bénh nhan trén SSEP trwdc mé vi chén ép than
kinh hodc thi€u mau cuc mé anh hudng dén tin hiéu. Gidm SSEP than kinh tru thudng thay trong
kéo ddm r6i than kinh canh tay. Khéng bao gid bd qua thay déi SSEP vi ching cé thé chi ra tén
thuong than kinh va nguy co tdng bién chirng sau mé. Truyén propofol kéo dai c6 thé dan dén
giam dan SSEP do propofol tich [Ty trong cdc mé. Ludén can phan biét anh hudng cla thudc mé
vdi tén thuong bénh ly. Néu bac st gdy mé nam vitng duwoc dong hoc cla thudc sit dung trong
phau thuat than kinh thi cé thé diéu chinh t&c d6 truyén (lidu) trong cac phau thuat kéo dai dé
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giam cac bién chirng khdng mong mudn va rat ngan thoi gian tinh mé. Thuéc dan co khéng anh
huwédng truc tiép 18n SSEP. Thuc té&, ching cé thé cai thién chat lwgng cla SSEP nho loai bd anh
gia (artifact) tr co. Thuéc mé hé hap 1am gidm bién dé cda SSEP.

Dién thé goi van dong (MEP)

Han ché& 1&n nhat cta theo ddi SSEP la chi danh gia tinh toan ven clda phan bung van déng cta bd
vo tly. MEP theo d&i trong qua trinh phau thuat bang céc kich thich dién 4p cao, thoi gian ngan
trén v ndo van dong qua da dau. Bién do, do tré va hinh thai cla tin hiéu duwoc st dung dé danh
gia tinh toan ven cta dan truyén van dong. N6i chung, tat cad thuéc mé ho hap ngoai trir
desflurane déu tac dong tiéu cuc dang ké trén MEP, ngay ca & liéu thap. Gay mé tinh mach toan
dién (TIVA) bang propofol va remifentanil 1am gidm hodc tranh thay d&i MEP. Cac thudc din co
(rc ché MEP, do d6 khong nén st dung néu theo déi MEP. Tién s&t déng kinh 13 chéng chi dinh
twong déi cia MEP vi st dung kich thich dién dé theo d&i MEP c6 thé gay dong kinh trong mé ma
c6 thé khdng duoc chi y. N&u nd xay ra s& anh hudng bat loi trén ndo. Dt shunt ndo that phuc
mac, v& xwong so va cay thiét bi kim loai cé thé dnh hudng dén vi tri kim & da dau va dnh hudng
dén kich thich dién va theo déi MEP. B&nh nhan cé cay &c tai dién tl 13 chdng chi dinh tuyét doi
clia MEP.

Pién n3o d6 (EEG)

EEG dugc sir dung trong mé dé danh gid d6 sdu gdy mé, sy phu hop cla twdi mau n3o toan bd
va tudi mdu n3o vung, danh gia cac kiéu séng dién sau kich thich vé ndo va xac dinh hoat dong
song dong kinh. Theo ddi EEG lién tuc cé thé phat hién thiéu mau n3o cuc bd. EEG x3u di khi CBF
giam < 18ml/100g n3o/phut hodc khodng 40% binh thuong. Trong qua trinh phau thuat bénh
MoyaMoya, theo ddi EEG dé xac dinh mirc PaCO, nao sé cé CBF t&t nhat. N6 cling duwgc st dung
dé xac dinh sy day du thé tich mau va anh hudng cla nhiét do Ién su can bang gitta cung va cau
oxy. Theo d&i EEG cling dung cho nhitng bénh nhan nay dé xac dinh su phat trién thi€éu mau cuc
bo.

Theo doi EEG ciling hitu ich trong qua trinh can thiép tui phinh va di dang dong tinh mach n3o.”*
Gidm CBF kém theo giam bién dé EEG. N&u khdng cé thudc nao cé thé gay EEG dang dién, thi
EEG dang dién goi y chét ndo. Su bat d6i xirng vé bién do cla EEG gilra ban cau phai va trai cho
thay mat can bang CBF giita hai ban cau, cé thé do khdi mau tu hodc suy gidm mach mau clng
bén.
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Dién thé go'i thinh gidc (AEP)

AEP duwgc chia thanh d6 tré tin hiéu ngan, trung binh va dai. Trong thoi gian phau thuat dép tng
c6 dd tré ngan la dé khdng tac dung cla thudc mé, loai khac thi khdng phai. AEP dwoc st dung dé
danh gia tinh toan ven cha day than kinh so VIII hodc con dudng thinh gidc hudng Ién dén 16i ndo
dudi (inferior colliculus). AEP cling hitu ich trong cat u than kinh thinh gidc, u mang ndo hodc u
hanh ciu (pontomedullary tumor).”

Ph3u thuat han lién than d6t séng dé chita veo cot séng c6 1& sir dung IONM nhiéu nhat & tré em.
Trwdc khi cé IONM, test thirc tinh (wake-up test) dwoc st dung trong md dé xac dinh hé van
ddng co cd con nguyén ven khdng. Test nay da bi bd di khi cd IONM vi nhiéu bénh nhan bi suy
giam than kinh méc du kiém tra test thirc tinh binh thuwdng trong mé. Cac bién chirng khac bao
gdm vo y sut 8ng nodi khi quan & tw thé nam sap, sut cac catheter tinh mach va déng mach, va
tadng nguy co tén thuong than kinh. Van dé cla test nay la chi cung cap théng tin cd gid tri trong
mot thoi gian ngan khi bé&nh nhan tinh tdo. Khdng cé thong tin khi bénh nhan da gay mé.

Mat cap tinh hoan toan SSEP hodc MEP trong qua trinh phiu thuat cot song |d mai lo ngai chinh
clia phiu thuat vién vi né cho thay chan thuwong tly. T6n thwong nay cé thé do tdn thuong day
than kinh tryc tiép, suy gidam mach mau hodc thiéu mau cuc bd do tut huyét dp hé théng hoic tai
chd. Nén phan &ng tirc thoi (bac si gdy mé va phau thuat vién) néu mat MEP hodc SSEP nham
phuc hoi twdi mau tly cang nhanh cang tét bang cach ting ap luc twdi mau.

Phan rng cla bac si gdy mé bao gdm tang ndng dd oxy hit vao néu co thé, gidm lugng thudc mé
va ting thé tich ndi mach bang dich tinh thé hodc hong cau Idng (HCL). S& dung thudc van mach
hodc inotrope dé ting ap luc tuwdi mau néu cac bién phap trén khéng khac phuc dugc van dé.
Ph3u thuat vién phai tim ki€m nguyén nhan ngoai khoa gay thay d6i MEP va/hodc SSEP. Néu
khong thé phuc hdi MEP hodc SSEP trong vong 15 phut, can hly ph3u thuat va chuan bj danh
thirc bénh nhan dé xac dinh xem cé tén thuong tay hay khdng. Néu danh thirc bénh nhan va xac
nhan két qua ctia MEP va SSEP, bat dau ngay 1ap tic phac do diéu tri chan thuwong tly dé phong
nglra tén thuong tdy hon nita va phuc héi chirc ndng tdy séng. Nhiéu bénh vién khuyén céo
nhanh chéng tiém liéu tdi methylprednisolone 30 mg/kg, sau dé truyén lién tuc
methylprednisolone 5,4 mg/kg/gi® trong 24 gid ti€p theo. Methylprednisolone gitip 6n dinh
mang t& bao nhd gidm phdng thich cdc géc tu do trong qua trinh thi€u mau cuc bd, nd lam giam
nguy co tén thuwong té bao than kinh trong thoi gian tai twdi mau tdy. Ha than nhiét, tut huyét
ap, gidm oxy mau va gidm than khi cling anh hudng dén theo dai than kinh.”

Duy tri mé

Duy tri mé bang thudc mé hé hap hodc tinh mach hodc ca hai. Loai thudc ly twéng cho gy mé
than kinh véi muc dich 1a gidm CMRO, va ALNS trong khi duy tri CBF binh thudng. Nén nhé rang
272



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

tat ca thudc mé gdy dan mach va cé khad ndng |am tdng CBF, CBV va ALNS & bénh nhan gidm bu
trir ndi so. Nong do thap isoflurane hodc sevoflurane (MAC <1), khi két hop vdi truyén lién tuc
fentanyl hodc remifentanil va théng khi ap lwc dwong hiéu qua dé duy tri than khi binh thuwong sé
c6 dnh hudng tdi thiéu trén CBF va ALNS. Thuong khdng st dung N,O dé duy tri mé trong PTTK
do anh hudng bat Igi ciia né trén CMRO,, CBF, ALNS va tdng nguy co budn ndn va ndn éi sau md.
Hon nita, N,O c6é anh hudng khdng mong mudn trén SSEP va MEP. Nén sir dung thudc dan co
(khi thich hop) trong thoi gian chu phau dé phong tranh cir ddng vo v va doi khi bi bién chirng
than kinh chét ngudi. S dung thudc chdng ddng kinh trudc mé kéo dai lam tdng liéu thubc din
co va a phién vi thudc chéng déng kinh lam tidng hoat ddng cdc enzym gan chuyén hda céc thudc
nay. Khi khdng thé sir dung thudc dan co trong mé, dexmedetomidine cé tac dung an than va
gidm dau hiéu qua ma khéng anh hudng dén thdng khi, thirc tinh ém va bdo vé than kinh. Do d6,
dexmedetomidine dugc st dung réng rai trong qua trinh theo ddi dién sinh ly va m& so tinh & tré

em.>

Truyén dich

Truyén dich trong mé la van d@é ddi vdi bac si gdy mé nhi trong cdc PTTK. Nhitng bénh nhan nay
dé bj thay d&i thé tich ndi mach nhanh chéng do chdy mau, st dung thudc loi tiéu tham thau
hodc dai thdo nhat. Muc tiéu kiém soat dich la duy tri dp luc tuwdi mau n3o (CPP), bao ton thé tich
ndi mach va phong tranh pht ndo bang cach duy tri tinh trang dang thé tich, dang truong va
déng 4p luc keo.

Phuong trinh Starling mé ta cac yéu t6 diéu chinh sy di chuyén dich giira cadc khoang ndi mach va
ngoai bao. Khdng giéng nhu cdc md khac, ndo va tly séng phan (ng véi thay d6i thé tich ndi
mach khac véi phan 1&n cdc mé khac vi ndo va tdy séng tach biét véi khoang ndi mach bang hang
rao mau n3o (BBB: blood brain barrier). Hang rao mau n3o bao gbm cac chan té bao hinh sao va
céc té bao ndi mod tao thanh cac lién két chat. Nhirng lién két chit nay han ché sy di chuyén cla
céc phan tlr gitra khoang néi mach va hé TKTW. Kich thuwdc rat nho & cac lién két nay (7-9 A°) gidi
han su di chuyén tu do cla nhiéu phan t&r bao gdbm chat dién giai va protein di vao va ra khoi
ndo. Hang rao mau ndo hoat ddng nhu mot mang ban tham. Nudc di chuyén ty do qua mang
nay tuong (ng véi néng do twong ddi cla cac chat hoa tan khéng thAm nuwdc & moi bén mang.
Glucose va acid amin can nang lwong va chat van chuyén dé vuot qua mang. Trong co, phdi va
cac md khdc, kich thuéc cla néi mdé mao mach la khoang 65 A°, né cho phép nhiéu phan tir nhé
va ion (Na’, CI') di tw do qua mang. Cac phan tl I&n nhu protein khéng di qua tw do. Cac chat
dién giai dé dang di tir long mao mach vao khoang ngoai bao cta co... Nudc di chuyén giita cac
khoang néi mach va ngoai mach cla cdc md ngoai bién dwoc diéu chinh bdi chénh léch
(gradient) ap lwc keo dugc tao ra b&i néng dé cac dai phan tl&r I&n trong mau.

Nguoc lai, dich di chuyén vao va ra khéi hé TKTW théng qua gradient thdm thau gilra huyét
tuong va dich ngoai bao. P6 gradient nay duoc tao ra bédi néng dé twong doi cha tat cd cac hat cé
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hoat tinh thdm thau, bao gdbm phan |&n cac chat dién giai. Khac biét nay gilra n3o va cdc mo khac
giai thich tai sao truyén thé tich I&n dich tinh thé dang trwong gy ra phu ngoai bién (do pha
lodng protein huyét twong) nhung khéng lam tang lvgng nudc trong ndo hodc tang ALNS. Truyén
dich nhuoc trwong cho phép nwdce di vao ndo nhiéu hon. Diéu nay gay phu ndo va tang ALNS.
Mat khdc, truyén dich wu trwong nhu mannitol hodc nudc mudi wu trwong (3%), sé rut nudc ra
khoi ndo va lam gidm phu n3o va ALNS. N&u hang rao mau n3o con nguyén ven, dé tham thau
mau 13 yéu t8 quyét dinh su di chuyén cla nudc gitra hé TKTW va khoang ndi mach.”””®

Truyén dich cho b&nh nhan PTTK can cé kién thirc vé ba dic tinh cia mau: ap lwc tham thau, ap
lwc keo va hematocrit. Bac si gdy mé cé nhiéu loai dich dé truyén trong qud trinh phau thuat,
chung duwoc phan loai theo 4p lwc thdm thau, ham lwong dextrose va dp luc keo. Nudc mudi sinh
ly thudng dworc st dung dé duy tri dich trong PTTK vi nd hoi wu truong (308 mOsm/L) va gay phu
n3o t6i thiu. Tuy nhién, nhiém toan tang clor mau xay ra khi st dung > 60 ml/kg nwdc mudi sinh
ly. Nhiém toan ting clor mau do truyén nwéc mudi khdng |am tang bién chitng va tlr vong. Noi
chung, khéng duoc st dung dich nhugce truong nhu lactate Ringer cong dextrose trong PTTK vi
lam tang luvgng nuéce tu do di vao ndo. Chuyén hda dextrose cling tao ra nudc tu do va sé tryuc
ti€p gdp phan mé rdng thé tich khoang k& va phu.

DE duy tri thé tich ndi mach, cung luvgng tim va twdi mau mo phu hgp, mat mau tiép dién, mat
nudc khong nhin thay (vi du qua thong khi) va lvgng nudce tiéu can phai thay thé bang dich tinh
thé dang truwong. Tranh bdi hoan dich qua mirc. C6 bang chirng rd rang cho thay theo ddi cac
thong s6 dong vé tim mach (thay déi ap lwc mach déng mach, thay déi huyét 4p tdm thu trong
thong khi ap lyc dwong) gitp duy tri thé tich mau 6n dinh dé dang hon so véi theo ddi cac thong
s6 tinh vé huyét dong (4p luc nhi phai, ap luc tinh mach trung tam).”

R4t khé xac dinh lwong mau mat trong cac phau thuat than kinh vi phan 1&n mau bi gitt lai trong

phau treong va khong thay. Hon nita, phau thuat vién st dung mot lwong |én dung dich rira

trong sudt qua trinh phiu thuat két hop véi viéc hut mau, khién cho viéc dinh lvgng mau mat

that sv la rat kho khan.

O bénh nhi, chdy mau nhiéu thudng xay ra trong lic rach da d3u. Té thdm ving da dau bang
thudc té vai epinephrine ngay trudc mé lam gidm mat mau. Do nguy co mat mdu dang ké trong
lGc m& so va dan dé&n gidm thé tich mau, bac si gdy mé nén tinh toan thudng quy thé tich mau dy
doan clia mdi dira tré va xac dinh lwong mau mat cho phép trudc khi bat dau truyén mdu. Quyét
dinh truyén mau hay khong truyén mdau cho bénh nhan khdng chi phu thudc vao Hb va Hct cda
bénh nhan ma con dua trén tinh trang huyét dong va twdi mau mé phu hop. Trong qua trinh chay
mau cép tinh, khuy&n cdo 13 duy tri ndng d6 Hb = 8 g/d1.%% Tré nhd > 4 thang tudi huyét dong 6n
dinh khodng bi chay mdau cé thé c6 ndng dd Hb Ia 7 g/dl trude khi ching dwoc truyén mau. Tré nhd
nhi < 4 thang tudi va nhitng tré bénh tim bam sinh tim hodc tim bam sinh khac, bénh phéi man

tinh va cé bénh hemoglobin nén duy tri Hb & mdrc 10 g/dI.2#?
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Néu dy kién s& chdy mdu lugng I&n, nén dang ky ngan hang méu trudc mé dé dam bao c6 mau
du trit < 2 tudn cho phau thuat. Mau cii hon thoi gian Iwu trit ndy cé néng do kali cao va truyén
mau nhanh s& gay ngung tim. Nén tinh todn thé tich mau can truyén dua trén cac cong thirc néu
trén. Truyén 5 ml/kg hong cau ldng (Hct 70%) lam ting ndng d& hemoglobin 1én 1g. Viéc cé
truy@n mau cho bénh nhan hay khéong phu thudc vao mat mau du kién trong phan con lai cla
phau thuat va dya trén mat mau sau mé dy kién tir dan lvu, thwong xuyén kiém tra xét nghiém,
tai can thiép phau thuat... S& an toan hon néu truyén mau t¥ mdt nguwdi cho so véi tir nhiéu
ngudi cho.®*® Bang 10-4 tém tét cac budc va muyc tiéu kiém soat chdy mau chu phiu & bénh
nhan PTTK.

BANG 10-4: Cic buéc va muc tiéu x&r tri chdy mau chu phiu cho tré em trong phiu thuat thian kinh

Cac buédc
Truwdc moé

Tinh thé tich mau toan thé cla tré theo Ira tudi

Tinh lvgng mau mat cho phép

Dy trl mau va cac san phdm mau theo nhu ciu cla bénh nhan va loai phau thuat

Yéu cau hong cau lang twoi (mau trir mot hay hai tuan 13 t6i da)

Hong cau lang phai cé sdn tai phong mé khi cé nguy co chau mau luong lén

BANG 10-4: (tiép theo)

Trong moé

D3t thiét bj theo d&i huyét ddong phu hop vdi cac thay d6i huyét déng va du tri mau mat.

D3t catheter tinh mach trung tdm dé danh gia lwong mau mat cho phép

bat 2 dwong tinh mach ngoai bién vdi kim cé nong Ién

Kiém soat mau mat thuwdng xuyén

Theo d&i kiém — toan, dién giai, lactic acid, dudng huyét, tiu cau, TP, TPT, Hb, Hct

Muc tiéu

Duy tri dp lyc twdi mdu ndo va tudi mau mo trong cac gia tri binh thuong

Duy tri nwéc tiéu 0,5 -1 ml/kg/gi®

Duy tri pH mau giita 7, 35 va 7,45

Duy tri mtc calci quanh 1,15 mmol/I
Gilr than nhiét va than khi binh thudng & moi thoi diém

Khéng nén st dung céc dung dich chira glucose cho bénh nhan cé bénh ly than kinh trung wong
hodc tdy séng. Nhu d3 dé cap & trén, chuyén héa glucose s& phdng thich nwdc tu do lam giam ap
lwc thdm thau mau va lam tang ham lvong nudc trong ndo va ALNS. Nhiéu nghién cru & ngudi va

275



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

dodng vat da bao cdo truyén glucose lam tang t6n thwong than kinh trung wong va lam nang thém
tén thuwong thi€u mau cuc bd do gay nhiém toan md. Co ché tén thwong cla ting dudng huyét
duoc cho |a do tdng san xuat acid lactic. Tang lactate néi bao va acid c6 tac dung ddc than kinh
gay chét t&é bao than kinh va hoai t&r té€ bao. Tang dwong huyét ciing lam tdng gidi phong
glutamate, né 1am ting tén thuong t& bao thin kinh va 1am két qua xau di.®> Bénh nhi, d3c biét 1a
tré nhd cé nguy co ha dudng huyét néu ching cé du trir glycogen thap. Nguy co ha dwdng huyét
tang lén vi thyc té€ la ching cé kha nang han ché trong viéc tao ra nhiéu glucose hon qua qua
trinh tan tao glucose. Vi vay, can truyén lién tuc dd glucose dé duy tri dudng mau binh thudng.
Khuyén cdo hién nay la cho glucose 120 mg/kg/gi® hodc 2 mg/kg/phut ddi vdi tré sinh non va tré
dd thang cé truyén glucose trudc md, tré bi bénh gan hodc réi loan chuyén hoda, tré duoc nudi
dudng qua duwong tinh mach hoan toan, tré suy dinh duéng cé can nang dudi mdc thi 3 theo Itra
tudi va tré duoc diéu tri bang thudc (e ché B. Cach duy nhat dé biét bénh nhan cé duwong huyét
binh thudng, ha dudng huyét, tang dudng huyét hay khéng |1a thudng xuyén do néng do glucose

mau '86—90

Kiém soat ap luc ndi so

Trong PTTK, phu n3o cé thé cé hau qua nghiém trong. Nguyén nhan gdy phu ndo gdm ting tinh
tham thau cha hang rao méu n3o vdi tich tu cac chat thAm thiu trong md k& n3o, né giy phan
giadi va hoai tlr t&€ bao va thiéu mau ndo cuc bd. Tang thong khi (ETCO, 25 - 30 mmHg) ddi khi st
dung dé phong ngira thodt vi ndo, nhwng ban than tang thong khi cling c6 thé gay tén thuong
n3o do lam gidm CBF va ap lyc twdi mau ndo. Moi mmHg PaCO, gidm s& gidam 2% lwu lwong mau
ndo. Nén nang cao dau 10° va diéu tri thdm thau sém.”

Truyén mudi wu trwong (3%) (3 - 5 ml/kg bolus trong 30 - 60 phut, truyén lién tuc 0,1 - 1
ml/kg/gi®) s& tao ra mot gradient tham thau, kéo nudc tir mé k& ndo vao khoang ndi mach. N6
lam giam dang k& phii ndo va ALNS. Nudc mudi wu truong ciing lam gidm san xudt DNT.?

Tac dung cé lgi cha mudi wu truong bao gobm gidm ALNS va gidm phu ndo nhung khéong anh
hwédng dén thé tich ndi mach, huyét d4p déng mach va CPP. Nwdc mudi wu truong cd thé lam giam
ALNS nh¢& phuc héi dién thé mang té bao, gy gidi phdng peptide natri lgi niéu tdm nhi, cd tac
dung khang viém va kich thich cung lwgng tim. Tac dung phu khéng mong muén bao gém tdng
ALNS phan (rng doi, hiy myelin cau n3o, suy than, xuat huyét duwdi nhén va nhiém toan ting chlo
mau.”>** Tré em duoc truyén 10 mi/kg mudi 3% sé& gidm dang ké ALNS, nhung bénh nhan duoc

truy@n cung mot thé tich nuéc mudi sinh ly 0,9% thi khong.”

Mannitol 20% (d6 thadm thau =1.098) 1a thuéc lgi tiéu thdm thiu duwoc s dung phé bién nhat

trong phau thuat than kinh. Liéu thap 0,25 - 0,5 g/kg lam ting do tham thau Ién 10 mOsm, d0 dé

giam phu ndo va ALNS trong vong 10 - 15 phdt. Tac dung cda mannitol kéo dai khoang 2 gio.

Mannitol khéng nén truyén nhanh hon 0,25 - 0,5 g/kg trong khoang thdi gian 20 - 30 phat dé

trdnh bat én huyét dong. Truyén mannitol cé tadc dung hai pha trén ALNS. N6 gdy tdng ALNS
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thodng qua do ting thé tich ndi mach va lvu lvgng mau n3o ltc dau. Nudc sau d6 bi rat nhanh
chéng tir khoang nodi bao va mo k& ndo, lam gidm ALNS. Dung liéu mannitol I3p lai sé dan dén 4p
lyc thdm thau cao, suy than va phu ndo. Hoai tlr 6ng than cip va suy than do d6 thadm thau mau
cao (320 mOsm) va bai tiét mannitol khdng dugc chuyén hda trong nudc tiéu da thdy & ngudi
lon.”>%7

Furosemide va ethacrynic acid (thudc lgi ti€u quai) gay loi ti€u, giam san xudt DNT, phu n3o it
hon va cai thién van chuyén nudc ndi bao. Lieu khuyén cdo cla thudc loi tiéu nay 13 0,2 - 0,3
mg/kg néu dung chung v&i mannitol hodc 0,5 - 1 mg/kg néu dung mét minh. Furosemide phong

nglra phu n3o phan ¢ng doi do mannitol.*®

Steroids

Corticosteroid dugc s&t dung trong nhiéu bénh ly khdc nhau & tré em, dac biét Ia bénh ly than
kinh nhu u ndo. Steroid (rc ché qua trinh tang sinh mach mau (angiogenesis) bdi khéi u, phu ndo
va san xudt DNT. Chung ciling lam giam giai phéng cac géc tu do.

Duy tri than nhiét

Thay d6i lvu lvgng mau da do gdy mé va tiép xdc vdi phong mé lanh gay ha than nhiét & bénh
nhi. Tré nh{ nhi va tré so sinh d3c biét dé bj ha than nhiét do ty 1& bé mat/thé tich clia ching I4n.
Ha than nhiét cé anh hudng trén duoc dong hoc va dugc luc hoc chia nhiéu thuéc mé. N6 kéo dai
tadc dung cta thudc mé hé hap, thuéc mé tinh mach va thudc dan co. Ha than nhiét lam tdng mat
mau chu phau, (rc ché hoat hda va két tap tiéu cau, ting phong thich cic chat chéng dong giong
heparin, (rc ché téng hop cac yéu t& dong mau va thay déi hoat déng tiéu soi huyét. Tat ca thay
ddi nay lam tdng nhu ciu truyén mau. Tac dung khac cta ha than nhiét bao gdbm (rc ché chirc
ndng co tim, suy gidm co mach phdi do thiéu oxy, ting nguy co ha dudng huyét va ting nhiém
trung. Ha than nhiét ciing Iam tang tiéu thu oxy va dau. Can theo d&i nhiét do cla bénh nhan
trong qud trinh phdu thuat va thuc hién cac bién phap dé gitt nhiét do trong gidi han binh
thuwong. Trong qud trinh kh&i mé va dat dudng truyén tinh mach va huyét dp xdm 1an, nén che
pht tré bang chdn béng, nam trén ném nhiét (néu cd), c6 hé théng ddi lwvu khi néu cé thé, nén
dat dudi dén swdi dm nhuwng nén cach bé mat da bénh nhan 100cm (dé tranh béng), truyén dich

~ - 99-103
am.

Thuyén tac khi

Thuyén tdc khi thudng xay ra trong cac phau thuat noi so. Didu nay 1a do khdng khi di vao tuan
hoan théng qua cac tinh mach m& & da dau va xwong so trong thai gian ty thé khi dp sut bén
trong tinh mach m& thap hon 4p suat khi quyén. Vi tri phau thuat cao hon murc tim (vi du mé so
& tu thé ban ngdi trong phau thuat hd sau) hodc ap lwc tinh mach trung tdm (CVP) thap lam ting
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chénh 4p gitra vi tri mé va tim. N6 tao diéu kién thuan Igi cho thuyén tic khi tinh mach (VAE:
venous air embolism). Van dé trd nén x3au hon bai thyc té 1a cac xoang tinh mach xwong so ludn
bi m& ra do bi dinh vao xwong va khéng thé xep lai. Vi tri khac khi cé thé di vao la cac tinh mach
cau ndi va xoang tinh mach ngoai mang cing. Khi khi di vao tuan hoan, sé chdn dong mau tir tdm
that phai va dong mach phéi. N6 gay ting dp phéi dot ngét, gidm luu lvgng mau déng mach phéi,
giam tién tai that trai, truy tim mach va mét sé trudng hop ngirng tim. Mirc d6 nang cda triéu
chirng phu thudc vao tdc d6 khi di vao tuan hoan va thé tich khi trong tim va mach mau. Shunt
trong tim (nhu con 16 bau duc) thudng cho phép khi di tir tinh mach vao tudn hoan déng mach,
gay thuyén tac khi nghich thuong. Chi can 0,1cc khi trong ddng mach vanh 13 cé thé gay tir vong
cho tré nho. Ty I& thuyén tic khi trong phau thuat dinh khép so sém (craniosysnostosis surgery)
cao (> 80%), tham chi khi gitt ban m& thing hoan toan.'® Thuyén tic khdng khi d& xay ra néu
chdy mau va CVP thap. CVP thap lam ting chénh &p giita tinh mach & d4u va tim.

C6 thé sir dung siéu ém tim (qua thanh nguwc hodc qua thwc quan), Doppler trudc tim, catheter
dong mach phdi va than do dé phat hién thuyén tic khi. Doppler trwdc tim dit & khoang lién
sudn phai 4 hodc 5 canh xwong tc. Thiét bj nay dé sir dung, khdng xam [an va khdng t&n kém. Vi
tri ding cda Doppler dugc xac nhdn bdi &m thanh dac trwng clda khong khi trong tuan hoan tinh
mach do bom nhanh vai mililit nwéc mudi sinh ly, né luén chira céc vi bong khi.1% M3c du, siéu
am tim qua thuc quan hodc qua thanh nguc cé thé phat hién thuyén tic khi nhé hiéu qud hon,
nhwng cac thiét bj nay kho s dung, dit liéu thu dwoc tir ching khong dé dién giai trong cac phau
thuat than kinh & tré em, va ching gay tén kém. Thdn dd cé thé phat hién thuyén tac khi nhung
dd nhay thap. Thay d6i ECG, nhip tim, gidm huyét dp dot ngdt va tang CVP dot ngdt cling cd thé
goi y thuyén tac khi.'®

Cac bién phap phong tranh thuyén tac khi bao gdbm gidm thiéu chénh ap gitta vi tri mé va tim,
tranh gidm thé tich mau va s dung théng khi 4p luc dwong trong sudt qud trinh phau thuat. Diéu
tri thuyén tac khi bao gdbm: (1) thdng bao cho phau thuat vién ngay lap tic dé lam ngap phau
truong bang nwdc mudi nham tranh khong khi xAm nhap nhiéu hon. T4t ca cac bé mat xwong 16
ra déu can phl bang sap xuong; (2) thé oxy 100%; (3) ngirng thudc mé hd hap dé han ché rc ché
tim hon nira; (4) dat tré & tu thé Trendelenburg (d€ vi tri mé bén dudi tim); (5) dat tré & tu thé
nghiéng trai dé tang hoi lvu mau tinh mach. Lam nhitng diéu nay s& ho trg twdi mau phdi va bat
doéng khong khi ndm trong dinh that phai; (6) rat khi cang nhiéu cang tot qua catheter tinh mach
trung tdm (néu cd) va (7) phong tranh khi di vao hon nira bang cach bolus dich va cac thudc co
mach dé tang thé tich n6i mach va huyét ap. Néu tré bj ngirng tim & tu thé nam sap, bac si gdy mé
bat dau ép tim ngay |ap tirc tir phia sau va tiép tuc cho dén khi cé thé chuyén bénh nhan sang tu

thé& ndm ngtra.'”’
Ho6i tinh sau gdy mé
Khi két thuc phau thuat, cé thé rut 6ng ndi khi quan trong phong mé hodc don vi chdm séc dic
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biét, nhung luén cd gdng phong tranh ho, non i, ting huyét ap va ting than khi. Ching cé thé
lam ting ALNS, huyét 4p déng mach va gidm hdi lwu tinh mach tir HTKTW. Ong ndi khi quan chi
rut khi bénh nhan cé phan xa bao vé dudng thd, tu thd phu hop va tinh tdo hoan toan (dé bao vé
dudng thd). Tuy nhién, néu khdng dd cdc tiéu chuan nay trong phong md hodc nghi ngd ting
ALNS sau mé thi gitt 8ng ndi khi quan va chuyén bénh nhan dén don vi cham sdc dic biét dé theo
ddi va thong khi hd tro.

Ty & budn nén va 6i & bénh nhan PTTK |a cao, do kich thich cia mau trong ndo that va s dung
thudc & phién. Nén cho thudc chéng ndn trudc khi két thic phau thuat dé phong ngira nén 6i.

Nén hda gidi thudc dan co vao cudi cudc mé vi ton du dan co gay giam thong khi, tang than khi,
va anh hudng dén viéc ddnh gia than kinh sau mé.

Pau sau mé& so thudong khdng nghiém trong va cé thé x{r tri bang acetaminophen duwdng uéng
hodc tinh mach trong phan I&n trudng hop. Néu dau trung binh hodc nidng, nén st dung & phién
chinh lidu. Thudc khang viém nhuv dexmedetomidine, cé thé sir dung dé gidm dau néu thudc
khéng anh hudng dang ké dén chirc nang tiéu cau. Tuy nhién, dexmedetomidine cé tac dung an
than, nén cé thé gy khd khidn cho viéc danh gid tinh trang than kinh cla bénh nhéan.
Dexmedetomidine thudng dwoc st dung trong phau thuat than kinh dé gy an than va giam dau
vi khong gay suy hd hap. Cho Dexmedetomidine trudc khi két thic phau thuat lam gidm yéu cau

4 phién sau mé.*%®

XU tri gdy mé trong cac phau thuat than kinh dic biét
Khiém khuyét 6ng than kinh

Né&u 8ng than kinh khéng déng trong qud trinh phat trién cla thai nhi, s& dan dén nhiéu loat di
dang khac nhau tir tat nit d6t séng (spina bifida) dén vé ndo (anencephaly). Cac cung sau dét
sdng (vertebral arches) khdng déng lai trong qud trinh phat trién cla thai nhi dan dén tat nit
dét séng. Néu chi cé bao mang cirng chira day dich ndo tdy 16i qua 16 khuyét xwong, né duoc goi
la thoat vi mang n3o (meningocele). Néu tui phéng cling cé chira mé than kinh, nd duoc goi la
thodat vi mang n3o tdy (myelomeningocele). O tré em, hai khuyét tat nay 1 hai bénh Iy phd bién
nhat trong vung that lwng cung can diéu tri phau thuat. Ca hai tdn thwong déu cé thé gay triéu
chirng than kinh, nhung thoat vi mang n3o cé triéu chirng than kinh it hon va it nang hon. Liét
néu cé thudng nhe va khéng hoan toan. Thoat vi mang ndo thy thudong cé rdi loan chirc nang
bang quang ndng can dat 8ng thong bang quang. Tré cling cd thé bj rdi loan chirc nang rudt ndng
va liét hoan toan 2 chi dwdi. Thoat vi mang ndo va thodat vi mang ndo tdy can phau thuit tao hinh
trong vong 24 gi® sau sinh dé gidm thiéu nguy co v& bao mang cirng va nhiém trung. Phan 16n
bénh nhan thoat vi mang ndo tly bi ndo Ung thly 3 - 5 ngay sau khi dong thoat vi mang ndo tdy.
Né&u n3do Ung thdy, can dit shunt n3o that - phic mac dé giam ap lwc trong ndo. Bénh nhan bj n3o
ung thay cling c6 thé bi di dang Arnold Chiari type Il cla hép so. Mot s thodt vi mang n3o tdy
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hién dugc sra chita khi tré con ndm trong bung, né cé thé 1am gidm ty 1é ndo Ung thy va yéu cau

d3t shunt n3o that phic mac.'®

Thodt vi ndo (encephalocele) Ia khuyét tat 6ng than kinh thudng xay ra & dau nhung cé thé xay ra
& bat ky dau doc theo éng than kinh. Khiém khuyét nay doi khi phdi hop véi dau dan rong, lam
cho viéc thong khi bang mask va dt ndi khi quan khé khin va khé dy doan. (Hinh 10-3A-10-3B)

Hinh 10-3 A: Tré so’ sinh bj Théat vi ndo vung tran. Hinh 10-3 B: PT cat khdi thoat vi.

XU tri gdy mé trong phau thuat khuyét tat 6ng than kinh bao gom:

1. Hiéu biét rd cac nguyén tic chung vé x{r tri gdy mé tré em trong giai doan so sinh, dic
biét 1a nhu cau truyén dich, chuyén hda glucose, kiém soat nhiét d6 va sy khac nhau
trong hé tim mach, hé hdp va than 1a rat quan trong. Panh gia trudc md toan dién va hiéu
biét cac khuyét tat bam sinh ma tré mac phai la bat budc. Tré nhoé cé nguy co cao bj bién
chirng va tlr vong chu phau néu sinh non hodc cé bénh ly bdm sinh kém theo khuyét tat
ong than kinh. Nguy co cling tdng do suw non nét cta phan I&n cac hé théng va ngudng an
toan hep déi véi cac 16i diéu tri va pha lodng thudc, khé kiém soat duong thé va 1ay
duong truyén. '

2. Ké tw thé: Trong phan 1&n truong hop, khdi mé & tu thé ndm nglra sau dé dit tré trén
miéng dém hinh chit u dé tranh ti dé tryc tiép 1én tai thoat vi mang ndo tay.

3. Dj trng latex: Bénh nhan c6 tién sl khuyét tat dng than kinh cé nguy co cao bj dj &ng
latex, vi ching can phau thuat nhiéu Ian va dit 6ng thdng bang quang bang catheter cao

su. Can than trong ddm bdo méi trudng khéng cé latex trong phong mo.

Tré nhap vién dé tao hinh thoat vi mang n3o tdy hiém khi cé tang ALNS vi tdi mang clng rat dé
bién dang hoic bi v&. Tuy nhién, néu tré c6 di dang Arnold-Chiari thi khoang ndi so cé thé tach
biét v&i 6ng tly ngdn thodt DNT tir ndo chady xuéng. Néu nd xay ra, b&nh nhan bj tdng ALNS. Néu
xay ra & muirc T4 thuong gdy chirng liét 2 chan.
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O mot s8 tré nhd bi thoat vi mang ndo tay, su bdc hoi tir tui thoat vi mang n3o tdy rat cao. Vi ly
do nay, phai xac dinh tinh trang dich cha bé va diéu chinh nhitng bat thuwdng trudc khi gdy mé.
Can dam bao c6 sdn mau trong phong mé truwdc khi bat dau phau thuat. Vi tén thuong 1én, c6
thé mat mau dang ké khi phau thuat vién di chuyén cac moé dé dong khiém khuyét. Khi ddt bénh
nhan & tw thé ndm sap, ddt goi tron dwdi nguc va hdng dé cho phép nguc va bung di dong trong
lic thd va giam ap luc 1én bung ma ¢ thé chén ép tinh mach chd dudi va tinh mach ngoai mang
cirng va tang chay mau.

Di dang Chiari Il 1a bat thwdng xwong cla hé sau va cdt séng ¢d cao, do dé thuy nhdng tiéu nio,
n3o that bon va than ndo cé thé di chuyén qua 16 chdm. Tré em bj t6n thuong nay cé thé bj liét
day thanh 4m, thd rit, suy hd hap, ngung thd, réi loan nuét va hit dich tiét. Nén xem xét mé khi
112 pi dang Chiari | thwong gép & tré khde manh
khong bi réi loan sinh tdy (myelodysplasia). V&i khiém khuyét nay, cé sw dich chuyén phan cudi

quan va ma thong da day sm hon la mudn.

cla hach hanh nhan tiéu n3o xuéng dudi 16 chdm, nhwng biéu hién 1am sang thudng nhe va bao
gdm dau dau va dau c6. Phau thuat diéu tri di dang Chiari | bao gdm phau thuat mé so giai ap va
cit ban song (laminectomy) dudi cham. Bénh nhan cé tdy séng bdm thdp cé mé dinh s& can tré
tdy séng di chuyén trong 6ng séng hep khi tré phat trién. Bénh ly nay dwoc chan doan dua trén
|&m sang hodc chup x-quang. Cac dau hiéu va triéu chirng phé bi€n nhat cia tly séng bam thap 13
yéu co chi dudi, rdi loan cam gidc chan, rdi loan chirc ndng bang quang hodc ruét, dau lung, va
r&i loan dang di.'* Giai phong tly séng bam thap trong mé can theo ddi sinh Iy than kinh néu co.
Kich thich day than kinh tryc ti€p va EMG gidp phau thuat vién phan biét mo than kinh véi mé
khac. Quan sat ddp &ng co vong hau mén hodc chirc nang co bang quang (co detrusor) déi v&i
kich thich cdi thién kha nang bdo tdn cac chirc ndng nay. Khdng nén st dung thudc dan co trong
qua trinh phau thuat tdy bam thap vi ching ngin chan dap &ng vdi kich thich than kinh. Diéu nay
c6 thé khi€n phau thuat vién vo y cat dirt mot s6 day than kinh.

N3o ung thay

N3o Ung thiy Ia do mat can bang giita san xuat va hap thu dich nio tly. Sy mat can bang nay lam
tang ALNS. N3o ung thly c6 thé 1a bam sinh hodc mac phai. (Bang 10-5) Mic du, mdt s6 bao cdo
cho thay ty |18 n3o Ung thay & tré em d3a gidm & mot s6 nwdc phat trién, nhung cac khac bdo céo
cho thay né d3 ting 1én do ty 1é séng sét cao hon & tré sinh non. Nhiém trung so sinh va khuyét
tat dng than kinh 1a pho bién & mot sé nudc dang phat trién, ching lam tang déng ké sd lwong
bénh nhan bi no Ung thay trén toan thé gi¢i. & Péng Phi cé hon 6.000 trudng hop méi méc ndo
dng thdy mdi nam. O nhidu nudc thu nhap thap, ndo dng thly 13 nguyén nhan chinh gay bién
ching va tlr vong.™** N3o Ung thly gay thay déi bénh ly trong hinh théi va sy truéng thanh cla
ndo, trong cau tric vi mé cla n3o, trong lwu lvgng mau n3o, sinh hda va chuyén hoéa ndo. (Hinh
10-4) Mic du, didu tri phau thuat khéng phai lic nao ciing gidi quyét dugc ton thuwong, nhung
n3o Ung thly khéng diéu tri s& dan dén tén thuwong than kinh tién trién va tlr vong.
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BANG 10-5: Nguyén nhan gay N3o tng thiy

BAM SINH

Thoat vi mang ndo — tdy

Tac cong sylvius

HGi chirng Dandy-Walker
Mucopolysaccharidoses

T4t ndo Ung thay lién két véi nhiém sic thé X
Xuat huyét trong ndo that théi ky bao thai

MAC PHAI

Nhiém trung

Xuat huyét ndo that & tré sinh non
Sw choan chd ctia nang ndi so
Khéi u
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Hinh 10-4: N3o ung thay cap tinh:

CT mdt phdng ngang cho thdy ndo that bén va ndo that ba dén Ion do phi xuyén thanh thi phdt tir tdc
céng néo

Cac dau hiéu va triéu chirng cla ndo Ung thay 1a hu qua cda tang ALNS. Tang ALNS trong ndo Ung
thly cdp tinh c6 thé gay tl&r vong trir khi nhanh chéng loai bd lvgng DNT thira. Nguyén nhan gay
n3do ung thay cap tinh bao gdm tac ngh&n dot ngdt hé théng n3o that (xuat huyét ndo that & tré
sinh non, xuat huyét trong u hodc di chuyén nang n3o that ba). Néu khéng diéu tri s&m, ALNS
tang nhanh s& gay thodt vi ndo va ngung tim phéi. N3o ung thdy man tinh do tic cdng ndo, viém
mang ndo va u n3o. Biéu hién 1am sang cta n3o Ung thiy man tinh phat trién chdm hon va bao
gdm bt rirt, dau dau, gidm kha ndng hoc tap, 1U 13n va li bi. O tré so sinh, m& rong cac duong
khdp so va tdng chu vi vong dau lam cham sy tién trién cha tang ALNS. Triéu chirng n3o Ung thiy
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man tinh & tré nho cé thé khdng déc hiéu va bao gom tré dé quay khdc, chan 3n va non éi. Biéu
tri ndo Ung thay la ph3u thuat va bao gdbm chuyén hudng DNT tir ndo that sang bung (shunt ndo
that phdc mac) hodc & noi khac. Néu khong thé dat shunt n3o that phic mac, cé thé dat shunt
n3o that tdm nhi (ndo that bén dén tinh mach cadnh) hodc shunt ndo that mang phéi (ndo that
15 M3c du, ph3u thuat ndo dng thay 13 mét trong nhitng phau thuat
than kinh phé bién nhat, déi khi phdi hgp véi mot s6 bién chirng nghiém trong bao gébm chay

bén dén khoang mang phéi).

mau do lam v& xoang tinh mach, tran khi hodc tran mau mang phéi, ton thuwong cdc mach méu c6
va t6n thuong cac co quan 6 bung (thing rudt, rach gan). Thuyén tac khi, loan nhip that va tén
thuong mach méu cé thé xay ra trong qué trinh dat shunt n3o that tdm nhi. Tran khi mang phéi
ap luc thuwong gdp hon trong dat shunts ndo that mang phéi.

M& thdng san ndo that ba (ventriculostomy) ndi soi dugc str dung cho mot sé trudrng hop chon
loc d€ tao shunt. N6 bao gobm dat mot éng ndi soi mém vao trong ndo va day né vao n3o that
bén hodc ndo that ba. Sau dé duc mdt 16 & san ndo that dé dan lwu DNT tir cic bé nén vao
khoang duéi nhén. Néu phau thuat thanh cong, khong can dit bat ky shunt nao khdc. Bién chirng
cla m& thdng ndo that ba ndi soi bao gdm rach ddng mach than nén va s6c¢ giam thé tich, ching
can phau thuat mé so cap cru. Nhip cham nguy hiém doi khi xay ra trong qua trinh thao tac trén

n3o that ba va khi bom nwdc mudi lanh vao n3o that ba.**®

X tri chu phau bénh nhan ndo Ung thay phu thudc vao cé hay khéng cé tang ALNS, nguyén nhan
n3o ung thdy va bénh ly di kém. Nén tranh dung thudc an than trudc mé & bénh nhan n3o Ung
thly vi né lam tang nguy co suy hé hép, tang than khi va tdng ALNS. Bénh nhan n3o dng thay co
tién st thoat vi mang nio tly phai xem la cé di &rng latex va khéng nén tiép xuc vai latex. Theo
d&i trong m6 bao gdbm huyét ap khdng xam 1an, Sa0,, ECG, ETCO,, than nhiét va do lién tuc ndng
d6 thuéc mé hé hap cudi ky thé ra, néu cé thé. Néu tré nho va tré em khdng cé bang chirng ting
ALNS va c6 dudng truyén tinh mach, cé thé khéi mé bang thuéc mé ho hap hoidc tinh mach.
Nhung nén théng khi ap luc duwong cang sdm cang t6t sau khi cho thuéc mé dé phong ngira ting
than khi, dan mach n3o va ting ALNS. Khéi mé bang thuéc mé hd hap nén tranh néu bénh nhan
bi tdng ALNS, vi thudc mé hé hap cé thé lam ndng thém ALNS va tang ndn 6i va hit sic. Khdi mé
tinh mach bang propofol 3 - 4 mg/kg hodc thiopental 5 - 6 mg/kg c6 thé an toan hon & bénh
nhan tdng ALNS. Cling nén xem xét duing & phién (fentanyl hodc remifentanyl) va thudc dan co dé
kh&i mé va dat néi khi quan nhanh. Duy tri mé véi mét loai @ phién (fentanyl hodc remifentanyl)
va sevoflurane hodc isoflurane. Bénh nhan dugc thd mday dé kiém soat CO,. X tri sau md bénh

nhan n3o dng thay tuy thudc vao tinh trang than kinh cda tré va cac bénh ly di kem.**"

Chirng hep hop so

Hep hép so |a r8i loan phat trién cdia hop so ma déng s&m mot hodc nhiéu duwdng khép so. N6 xay

ra khoang 1/2.000 ca sinh. Khodng 80% trudng hop, né la bat thwong duy nhat. Trong 20% con

lai, nd 1a mot phan cta héi chirng hodc rdi loan di truyén (hdi chirng Crouzon, hdi chirng Pfeiffer,
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héi chirng Apert, Muenke, Acrocephalosyndactylia type 1lI). Nhitng héi chirng nay déi khi phéi
hop vai cac di tit so mat va bat thudng ngoai so khéc. (Hinh 10-5)
Hinh 10-5: HGi chirng Pfeiffer.

Chan doén hep hép so thudrng dua trén kiéu hinh cha bién dang hép so. CT va tai tao 3D dugc st
dung dé xac dinh vi tri cdc dudng khdp cu thé can stra chita va Ién k€ hoach mé. Hep hép so
khong diéu tri d6i khi cé thé dan dén ting ALNS va suy giam phat trién tri tué va than kinh. Bénh
nhan bi mét hdi chirng cé hep hép so thudng cé nhiéu dudng khép so déng va ting ALNS. Néu
thyc hién phau thuat tao hinh nhitng t6n thwong nay trong nam dau doi sé cé két qua tham my
va phat trién than kinh t6t nhat.

Xét nghiém cho loai phau thuat nay thwong bao gdm cdng thirc mau (hemoglobin, hematocrit va
s& lwgng tiéu cau), xét nghiém déng mau (PT, PTT, INR) va phan &ng chéo dé truyén mau nham
didu tri chdy mau chu phau. Phai danh gia duwong thd can than trwdc mo vi mot s6 tré céd dudng
th& kho. M6i hdi chirng déu cé cac bién chirng tiém an riéng clia né va phai dwoc danh gia. Vi du
tré em bj hoi chirng Apert cé thiéu san nlra mat va 16i mat (proptosis) ndng cé thé gay khé thong
khi bdng mask.'*8*?

Khi gdy mé cho hep hdp so, mdi quan tdm chinh cla béc si gdy mé la nguy co cla dudng thd kho,
chdy mau lvgng I&n va thuyén tac khi. Nhitng van dé nay lam ting dang ké bién chirng va tlr vong
cla phau thuat.”® Thach thirc trong mé chinh & nhitng bénh nhan nay la chay mau, dic biét néu
bénh nhan dudi 6 thang tudi. Mat méu thay déi theo s6 lugng dudng khép so lién quan va ki
thuat phau thuat (phau thuat mé so hd so vdi ndi soi).
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Trong qua trinh rach da dau, bénh nhan cé thé mat 30% thé tich mau cla minh. M4t mau cé thé
con 1én hon néu kéo mang xuwong (periosteum) |&n, khi thwc hién phau thudt cit xwong
(osteotomy) hodc khi xoang tinh mach bj tén thuong. Cé thé bi chay mau lwgng I&n trong vong vai
gidy va cé thé rat khoé kiém soat. Mot s6 nghién clru dé xuat bat dau truyén mau sém trong qua
trinh phau thuat hep hdp so, vi truyén mau gan nhuw ludn can dé duy tri thé tich ndi mach va huyét
dong.**! (Hinh 10-6)

Hinh 10-6: Chdy mau chu phau nhiéu trong phau thuat Hep hop so.

Hinh nay cho thdy gén nhuw ta khéng thé do lwong dwoc lgng mdu mdt that sw trong qud trinh phdu thudt.
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Ngung tim chu phau & tré em thuong do chdy méu lwong 1dn va gidm thé tich tuan hoan. Nguyén
nhan giam thé tich bao gbm danh gid thap mat mau trong mé, dwdng truyén tinh mach khéng
phu hop, theo ddi khdng day dua, bién chirng truyén mau, bién chirng truyén mau lwgng 1én (tang
kali mau, giam canxi mau) va réi loan déng mau.'* Thuyén tic khi tinh mach x3y ra nhiéu dén
83% bénh nhan chiu phiu thuat hep hdp so, mic du phan 1én cac cudc mé nay khong cé rdi loan
huyét dong. Thuyén tac khi tinh mach ciling xay ra & 8% bénh nhan chiu phau thuat tao hinh hep
hop so ndi s0i.'” Kha nang ting ALNS nén xac nhan bang CT scan, kham ddy mat hodc biéu hién
ldm sang khong dac hiéu nhw dau dau & tré 1dn. 47% bénh nhan hep hdp so thudéc mdt hdi chirng
va c6 nhiéu duwong khédp so dong bi tang ALNS, ty |1& nay chi 14% néu chi hep mot dudng khdp so.

Nguy co ha than nhiét trong phiu thuat hep hop so cao vi dau clia nhitng bénh nhan nay 1én va
ti€p xuc véi nhiét d6 phong, tudi mau ndo cao, mach n3o bi ddn do thuéc mé va bénh nhan duogc
truyén lwong 1én dich lanh. Phai phong trdnh ha than nhiét. Lva chon thuéc khéi mé phu thudc
vao tinh trang tré va duong thd cla tré. Thong thudng, khéi mé bang sevoflurane 1a thich hop
néu ALNS khong tang. Nhiéu bac st gdy mé khai mé bang thudc mé hé hap va kiém soat théng khi
phu hop dé duy tri CO, khoang 30mmHg. M6t khi d3 xac nhan cé thé duy tri CO, trong pham vi
mong muén vé&i thdng khi qua bdng - mask, cho thuéc mé tinh mach dé tao diéu kién dé dang
cho dat ndi khi quan. Pudng dat ndi khi qudn (miéng hodc miii) dwa trén tw thé cha tré trong
md&. Tuy nhién, cac tac gia dé nghi dat ndi khi quan miii néu cé thé vi né lam giam nguy co sut
dng vd y, dac biét néu 8ng ndi khi quan duoc ¢d dinh bang day hodc chi khau.

Duy tri mé trong sudt phiu thuat bang thuéc mé hd hap va oxy. Truyén dexmedetomidine néu
cd, giip duy tri hé tim mach 6n dinh. Tt ca tré em nén cé it nhat hai dudng truyén ngoai bién
|&n. Cac san pham mdu nén cé ngay lap tic trong thi phau thuat mat mau nang. Nhiéu trung tam
d3t catheter tinh mach trung tam thuwong quy cho céc phau thuat tdi tao vom so phirc tap. Huyét
ap dong mach xam 1an 1a can thiét. S&r dung Doppler trwdc tim dé phat hién thuyén tic khi tinh
mach. D3t 8ng thdng bang quang dé dan luu nwdc tiéu lién tuc.

Mot trong nhitng thach thirc Ién nhat trong phau thuat so mat 13 c6 gang xac dinh chinh xac
lwvgng mau mat. Thudng khdng thé danh gid chinh xac vi phan 1én mdu mat bj gidu dudi khan
md. Trong sudt qua trinh phau thuat, phau truong duoc twdi bang mot lvgng 16n nwdc mudi
sinh ly, né két hop véi mau tir phau trudng nén rat khé wdc lvgng mau mat. Can toan bo gac
sponge ¢ thé hitu ich. TAng mdi gram sponge tuong dwong véi 1ml mau. Theo ddi hinh thai hoc
cla séng ap lwc déng mach va tinh mach va xu hudng huyét dp dong mach (1én hoac xudng) sé
c6 théng tin hitu ich vé tinh trang thé dich cta bénh nhan (xem Chwong 2). Xu hudng cla ap luc
tinh mach trung tam Ién hodc xuéng |a hitu ich hon con s8 cu thé. Nhuv d3 néu trén, can theo dbi
lvgng nuwdc tiéu va do ndng dd hemoglobin va khi mau déng mach lién ti€p. Quan sat lién tuc
phau trwdng van 1a cach t6t nhat dé wéc tinh lwong mau mat.

Gidm ndng dé hemoglobin thwdng do chdy mau va/hodc truyén lugng 1dn dich tinh thé, keo hodc
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cac san pham mau (réi loan déng mau do pha lodng). Nhiém toan chuyén hda, gidm tiéu cau,
giam calci mau (do calci gan vdi citrate) va ha than nhiét cling xay ra. Tang kali mau, loan nhip tim
va tham chi t& vong ddi khi c6 thé xay ra néu truyén nhanh hong cau Idng (HCL) duoc lwu trir > 2
tuan. Khuyén cdo hién tai la truyén HCL dwdi 1 tudn, rira HCL trwdc truyén néu ching > 2 tuan va
truyén & toc do 1,5 ml/kg/phut (khong phai lic ndo cling cé thé lam nhu vay néu mat mau dién
ra nhanh choéng).”****® Trudc khi bat dau phiu thuat, cac san phdm mau dic biét 1a hong cau
lang va huyét twong tuoi dong lanh (FFP) nén cé san trong phong mé. Phan I&n mau mat trong
phau thuat hep hdp so xay ra ltc dau khi rach da dau va mang xwong. Thay thé mau mat bang
dich tinh thé hodc HCL ma khdng c6 FFP gay rdi loan déng mdu do pha lodng. Cé thé tranh duogc
réi loan dong mau do pha lodng bang cach truyén theo ty 1é 1 : 1 HCL va FFP (1 don vi HCLva 1
don vi FFP) dé truyén mdau. N&u cd thé, nén sir dung mau cdia mdt ngudi cho duy nhat cho mot
dia tré. 212

xem xét truyén fibrinogen dam dadc 30 - 50 mg/kg hoac chat tda lanh 1 don vi/10 kg néu ndng dd
129

Nong do fibrinogen gidm nhanh chdng trong quéa trinh chdy mau lugng 1én. Nén

fibrinogen thap."” Gidm mat mau trong phau thuat hep hop so cé thé cai thién sy an toan cla
bé&nh nhan va gidm bién chitng, tlr vong va chi phi ndm vién. Vi nhitng Iy do nay, nén st dung céc
ky thuat tiét kiém mau khi cé thé. Bénh nhan bj thi€u mdau vai tudn trwdc mé nén cho
erythropoietin va b8 sung sit dé ting ndng dé hemoglobin.****?

K¥ thuat phiu thuat ti mi 1am gidm chdy méu. Tiém thdm da dau bang epinephrine truéc rach da
cling 1am giam mat mau. Do nhiém toan va ha than nhiét lam tang chay mau, do d6 can phai cd
gang gilt than nhiét va tinh trang kiém - toan cla bénh nhan binh thudng. S dung ngudng
truyén mau gidi han (truyén khi ndng dé hemoglobin 1a 7 g/dl) lam gidm yéu cau truyén mau tdi
44%. Tuy nhién, nd khéng thich hgp néu huyét déng cla tré khéng 6n dinh, chdy mau nang hoéic
giam oxy mau ning va/hodc bénh tim bam sinh tim.*3%** Mbi bénh vién nén quy dinh néng dd

. S AN / / x A \ 1
hemoglobin can truy&n mau trong cac phau thuat nay.'*

Tranexamic acid dung trong phau thuat hep hop so lam gidm chay mdau chu phiu va gidm yéu
cau truyén mau.”*"® Lidu khuyén cdo cha acid tranexamic |3 20 mg/kg bolus, sau d6 truyén 10
mg/kg/gid.">® Cach nay lam gidm yéu ciu truyén mau, tac dung phu va tér vong dén 1/3.1%°

S dung thiét bi truyén mdau hoan héi (Cell Saver) da tang |én trong nhitng ndm gan day vi lam
giam s6 lugng va thé tich mau can truyén, dic biét & tré cé st dung erythropoietin trudc mé.
Tuy nhién, luvgng mau thu hdi phai d0 dé cé thé str dung lai.

Tré em chju phau thuat tao hinh hep hdp so can chdm sdéc déc biét sau mé. Quyét dinh rat 6ng
ndi khi quan hoidc thd may sau mé dwa trén mirc d6 phiu thuat, lvgng dich thay thé, tinh trang
phu mat va dudng thé (dic biét bénh nhan & tu thé ndm sap). Cling c6 thé can thd may sau mé.
Bénh nhan bi hoi chirng Pfiffer (50%), hoi chirng Crouzon hoac héi chirng Apert cé nguy co cao bi
ngung thd sau md néu tré bji ngwng thd tac ngh&n khi ngl trudc mé. Pau sau mé thudng khdng
nghiém trong sau khi tao hinh hep hdp so va cé thé kiém soat bang thudc & phién lidu ngat quing
hodc acetaminophen uéng hodc tinh mach.l‘”'145
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U nao

Sau chan thuong, ung thu |1a nguyén nhan phd bién thi hai gy tir vong & tré em dudi 15 tudi.
20% tat cd khéi u tré em nam trong hé TKTW. Cac quy trinh chan doan tién bd gitp dé dang phat
hién cac khdi u than kinh trung wong.'*® U ndo tré em dugc chia thanh trén 1&u va dudi leu.
Khodng mét nlra u ndo & ca hai khoang. Tuy vao téc do phat trién khoi u va vi tri gidi phau cla
ng, triéu chirng cha u trén l8u bao gdm suy giam than kinh, dong kinh va/hodc tang ALNS. 25%
céc u ndo (u té bao hinh sao [astrocytoma], u té bao than kinh dém [oligodendroglioma], u mang
n3o that [ependymoma] va u nguyén bao than kinh dém [glioblastoma]) nam & ban cau nio.
(Hinh 10-7A-10-7B)

Hinh 10-7A: U sao bao 16ng (Pylocytic Astrocytoma) du@i léu.

Hinh dnh cdt ngang sau tiém thuéc cdn quang TIW va T2W cho thdy khéi u tiéu ndo dang nang chén ép ndo thit
tw. Bét thudc khéng déng nhét va bao gdm vdch cla nang.
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Hinh 10-7B: U sao bao it nhanh (Oligoastrocytoma) trén léu

Hinh énh cét ngang sau tiém thubc cén quang chudi FLAIR va T2W cho thdy khéi u duwdi vé va vé khéng
ddng nhét lan dén ddi thi phdi va thay thdi duwong giita.

U nhid ddm réi mang mach |a hiém va thudng xay ra & tré < 3 tudi. (Hinh 10.8A-10.8B)
Chung phét trién tir ddm r6i mang mach n3o that bén. Ndo Ung thiy s&m thuwong phd
bi€n & nhitng khdi u nay vi ching lam tang san xudt va gidm tai hap thu DNT. Chung
cling can tré lvu thong DNT tir ndo dén tly séng. Cé thé chay mau lwong I&n trong mo
néu kh&i u cé mach mau nhiéu.**’
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Hinh 10-8 A: U dam r6i mang mach

Hinh chup trén bé gdi 2 tudi vdi u dam réi mach mac bj réi loan ddng di, birt riet v nén 6i.
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Hinh 10-8 B: U dam rdi mang mach trong n3o that

Hinh nay cda cung bénh nhén trong hinh 10- 8 A.

Luu v gdy mé cho phau thuat cdt u trén [éu bao gdbm tang ALNS, mat can bang dién giai,
dong kinh, anh hudng cha thuéc chdng dong kinh trén thudc mé va nguy co hit sac cap
va man vdi phan xa dudng thd bat thuwong. Do cd nguy co chdy mdu cao, nén can mau
¢ san trong phong mé trudc mo. Hai dudng truyén tinh mach 1én va theo d&i huyét ap
xam |an 13 bat budc. Nén dit sonde bang quang néu phau thuat kéo dai va st dung lgi
tiéu thdm thau hodc mot lugng 16n dich trong mé. Cat bd khdi u trong cac ving ndo
chirc ndng sé t6t nhat néu theo ddi than kinh trong mé. Bénh nhan > 7 tudi cé thé xem
xét m& so tinh néu cac phuong thirc theo ddi trong md khac khong cé san.

U hé yén va trén yén bao gbm u so hau, u té€ bao mam, u vung duwdi d6i, u tuyén yén, va u than
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kinh dém thj gidc. Gidng nhu tat cd bénh nhan phau thuat than kinh khac, phai danh gia bénh
nhan toan dién trwdc mé, dic biét néu cd mat can bang ndi tiét ndng. U so hau 1a u trén yén phd
bién nhat & tré em va thanh thiéu nién va thudng phéi hop vai réi loan chirc ndng tuyén yén va
ha d6i. (Hinh 10.9) Nhitng tré nay cé thé bj rdi loan chirc nang ndi tiét, ndo ung thdy va rdi loan
thi gidc do khdi u chén ép giao thoa thi. Pudng mé thudng |a mé so tran hodc duwdng qua xoang
buwdm (transphenoidal).

Hinh 10-9: U so hau.

MRI sau bom thuéc hinh cdt ngang T2W va hinh cdt doc TIW cho théy u trén yén phtrc tap cé nang vdi biéu hién
bét thudc vién va thanh phan déc.

Luu y gdy mé déi véi bénh nhan u hd yén va trén yén ciing twong tuw nhw bénh nhan u trén léu
khac. Tuy nhién, béac st gdy mé phai tim bang ching vé réi loan chirc ndng ndi tiét (suy gidp,
thi€u hormon tdng truwdng, thiéu ACTH va ddi thdo nhat). Nén thay thé& cdc hormon bj thiéu.
Thanh thiéu nién va tré 1&n cé thé 1y u tuyén yén qua xuwong budm. Bénh nhan mé 1y u hd
yén va trén yén can theo ddi trong mé va duwdng truyén tuong tu nhu cac bénh nhan u ndo
khdc. Thuong dat ndi khi quan dudong miéng bang 6ng RAE. Bac si gdy mé ludn san sang xur tri
chay mau luvgng 1dn trong mé véi loai phau thuat ndy. U than kinh dém thj gidc & tré 13 u soi
than kinh (neurofibromatosis). Tré em bi u than kinh dém thi gidc nhap vién thudng 16i mat,
tang ALNS va réi loan thj gidc. R&i loan chirc ndng dudi doi thudng 1a phat hién mudn. Mat
mau cé thé dang ké trong phau thuat qua xwong buém.
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Pai thao nhat

Pdi thdo nhat (Diabetes insipidus: DI) 1a do thi€u hormon chéng bai niéu (antidiuretic hormone:
ADH), né tac dong truc tiép trén éng than xa va 6ng gop dé tang téi hdp thu nudc. U ndo thuong
gay DI, dac biét 1a u dudi d6i va tuyén yén. DI cling xay ra trong chan thuong than kinh thi gidc va
chan thuong so ndo. Khodng 75% bénh nhan cit u tuyén yén xuyén so va trong 10 - 44% nhitng
bénh nhan cat u qua xuong buwdm bj DI. Miac du, DI cé thé xay ra trong mé nhung thuong khéi
phat tlr 2 - 6 gi® sau mé va ty hét tir 2 - 7 ngay sau dé. Pai thao nhat dic trwng bdi da niéu (> 4
ml/kg /gi& & tré em va > 6 ml/kg/gid & tré so sinh), tdng d& tham thau mau (> 300 mOsm/l) va
gidm dd thdm thau nudc tidu (< 300 mOsm/I). Ti trong nuwdc tiéu < 1,005 va Na* mau > 145 meq/I
la d&c trng cla gidm thé tich ting natri mau do DI. Muc tiéu diéu tri DI chu phau 13 duy tri can
bang nwéc va dién gidi, lvu lwong nwdce tiéu va huyét ddng binh thuong. Phai loai trir cc nguyén
nhan khdac gay lvu lwvong nudc tiéu cao bao gdm sir dung thudc lgi tiéu hodc mannitol va ting
dudng huyét. Néu bj DI trudc md, nén xem xét sir dung vasopressin tinh mach truwdc va trong
m6. Can dénh gid cin than lugng nudc tiéu trong mé it nhat mot [An mot gid. Nén truyén bu 2/3
lvgng dich mat cdng véi mau mat moi gior dé duy tri huyét dong 6n dinh. Kiém soat dich chu
phau trong DI khéng bao gdm céac dung dich nhwoc truong. Liu khéi dau clia vasopressin 13 0,5
mU/kg/gi® bang truyén ting dan mdi 5-10 phut cho dén khi lwgng nudc tiéu dat khoang 2
ml/kg/gi®. Vasopressin (DDAVP) 0,5-4 mcg tinh mach mét liéu duy nhit. DDAVP la thudc chéng
bai niéu manh cé tac dung dan mach t3i thiéu, ciing cé thé st dung trong giai doan chu phau. 1/4
lieu nay cling duogc st dung dé gidm chdy mau & nhitng bénh nhan bi bénh von Willebrand. Tac

dung clia vasopressin kéo dai 8-12 gi¢r. Phai theo d&i ndng dd Na* mau khi s&r dung DDAVP. 4814

Hinh 10-10: U nguyén bao tuy

Hinh CT cét ngang, MRI sau tiém thuéc TIW cdt ngang va T2W cdt doc cho thdy khéi u trén 18u Ion va mé
réng vado trong ndo thét bén.

U n3o hé sau bao gdbm u nguyén bao tly, u sao bao tiéu ndo, u mang n3o that va u than kinh dém
than n3o. (Hinh 10.10) Chung can tr&d luu thong DNT gitra ndo that tu va tdy séng, lam ting
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ALNS. Dau hiéu va triéu chirng thudng gdp cta u hé sau bao gdm ndn i vao budi sang, tré bt
rit, ngl lim, cing ¢6, rdi loan chirc ndng than kinh so va mat diéu hoa. Phiu thuat cit u hé sau
c6 nhitng lwu y gdy mé quan trong hon tat cd phau thuat than kinh nhi khac. Can cé dinh 6ng noi
khi qudn mot cach an toan, vi phan 1&n cac phiu thuat nay thuc hién & tu thé ndm sap. Ké dau
trong dung cu hinh moéng ngua dé cé thé tiép can dudng thd trong mé. Cé chi dinh theo dbi
huyét 4p ddéng mach xam |an do nguy co loan nhip va thay ddi huyét ap dot ngdt khi kich thich
phau thuat vao cdc cau tric trong hd sau. Cé nguy co thuyén tac khi tinh mach & tu thé nam sap,
do dé phai kiém tra thuong xuyén. Phan I&n tré em cé u hé sau d3 bi tdng ALNS va ndo Ung thly.

Ph3u thuat vién thudng d§t dan lwu ndo that ngoai dé loai bd DNT trudce khi bit d3u cit bo.°
Chan thuong so ndo va chan thuwong dau

Chan thuwong dau 13 nguyén nhan hang dau gy bién ching va tlr vong & tré em va thanh thiéu
nién trén toan thé gidi. Tai nan xe co gidi, tai nan xe dap, bao hanh tré em va té nga 13 nguyén
nhan cla phan 1&n t6n thuwong nay. Nhiéu tré bi chan thwong so ndo (CTSN) c6 triéu chirng than
kinh t&i thiéu trong qua trinh danh gid ban dau. Tuy nhién, cic triéu chirng tang ALNS va suy
giam than kinh tién trién theo th&i gian.

Tén thuong ndo xay ra theo hai giai doan. Dau tién xay ra tai thoi diém tac déng khi hop so, mo
than kinh va mach mau bj tén thuong. Thi hai xay ra khi bat dau dong thac cac bién cd sinh hoa
va t€ bao noi sinh. Dong thac nay bat dau trong vong vai phut sau chan thwong ban dau va tiép
tuc trong nhiéu thang, dan dén t6n thuong truc va chét t& bao. Phu ndo, tut huyét ap, giam oxy
mau, giam hodc tang than khi, tdng ALNS, va tdng hodc ha dudng huyét déu lam ting dang ké
t8n thwong n3o tha phat. 2

Kham 1am sang nhitng bénh nhan nay phai tim cac diu hiéu v& xuwong so, rd DNT, chdy mau tai,
bam mau quanh tai va di vat. Phai dugc tim xem c6 rach da dau khdng vi ching cé thé gy ra
chdy mau ning, soc¢ gidm thé tich va lam xau thém tén thuong ndo thi phat.

V& xuong so phéi hop vdi ddp ndo hodc chdn ddong n3o ndng. 7-10% tré em bi CTSN cé v& xwong
s0. Phau thuat nang so v& chén ép duoc chi dinh khi ban so chén ép nhiéu hon dé day cta ban
xuong, rach mang clirng gay suy giam than kinh va/hodc cé rdo DNT. R4t it tré bi v san so. Dau
hiéu cla v& san so bao gdm chay mau tai, chdy mau miii, bAm mdu sau tai, bam tim quanh mat
va ¢ mau phia sau mang nhf. Bién chirng clia v& san so bao gdbm rd DNT, viém mang ndo va mat
khiru giac (anosmia).

T6n thwong ndo lan tda l1a hau qud cla chan thuong ndo ting toc va gidm téc nhanh. C8 ging
phdt hién s&m cac tn thuong khu trd, vi phdu thuat ngay |ap tic sé thay doi dang ké két qua.
Dap ndo 1a phé bién & bénh nhi va thudng phdi hop vdi dudng gdy chan tdc, thudng gdp nhat &
vling thai duwong, tran va chdm. Bam tim xay ra trong giai doan th& hai cta chin thuong. Anh
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hudng clia dap n3o 1a do hiéu &ng choan chd, phu ndo hodc xuat huyét. Néu cé hiéu &rng choén
chd, phai phau thuat ngay lap tirc dé tranh hodc diéu tri ting ALNS. Mau tu ngoai mang cirng
(Hinh 10.11) thudng phdi hop véi ve xwong so dinh hodc thai dwong va thwdng tdn thuong dong
mach n3o gilta. Dau hiéu va triéu chirng cia mdu tu ngoai mang clrng bao gdm mat y thirc xay ra
sau khodng tinh ban dau. Néu cé liét nita ngudi déi bén va gidn dong tlr cung bén nén dan lwu
mau tu ngay lap tirc va gidm ALNS. Diéu trj ndi khoa tang ALNS nén bat dau cang s&m cang t6t.

Hinh 10-11: Mau tu ngoai mang cirng:

CT cdt ngang cho thdy mdu tu ngoai mang ctng tdng dam dé, 2 mdt 16i va chén ép ndo. Viing gidm
d@m d6 bén trong la viing dang chdy madu.

Mdu tu dwdi mang cirng cdp tinh (Hinh 10-12) phdi hop véi ton thwong vé ndo do dap nhu mé
truc ti€p. D&t cac tinh mach cau néi gitta mang cling va vo no. V& xuwong xay ra & 30% tré Ion va
thuwong gap & tré dudi hai tudi. Ty 1& t&r vong clia mdu tu dudi mang cirng cao. Phlu n3o, tang
ALNS va suy gidm than kinh kéo dai 1a dic trwng trong thoi gian hau phau & bénh nhan séng sot

sau phau thuat mau tu dudi mang cirng.™
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Hinh 10-12: Mau tu dwéi mang cirng cap tinh.

Hinh CT cdt ngang cho thdy mdu tu ngodi truc, khéng déng nhdt & trung tdm gdy chén ép va ddy léch cdc cdu triic
ndo bén dudi

Bao hanh tré em (Hdi chirng rung lac tré)

Bao hanh tré em chiém 80% s6 ca t&r vong & tré em CTSN, mau tu dwdi mang cirng man tinh va
tré dudi hai tudi. Chdy mau thudng do cac luc tang téc va gidm tdc, chan thuong truc tiép va
chan thuong do kéo cdc mach mau cia than n3o. Tré biéu hién vdi thay déi y thire, i bi, bt rit,
nén 6i va co giat. Hon 75% bénh nhan bi Hl CHUNG RUNG LAC TRE c6 xuit huyét vdng mac.
NE&u ¢ xuat huyét dudi nhén trén CT, dac biét 1a mau gitra hai ban cdu (mdu tu dudi mang cirng)
1a d3u hiéu d3c hiéu ca hdi chirng rung lic tré. ™

Hinh 10-13: Xuat huyét trong nio that.
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Madu tu trong nhu mé ndo va xudt huyét ndo thdt cdp tinh. CT khdng cdn quang cdt ngang cho thdy mdu tu trong
truc & trdn vdi hiéu trng chodn chb phdi hop vdi xudt huyét ndo thit.

Modu tu trong nhu mé néo (Hinh 10-13) la thuwong gap & tré em bi dap vé ndo nang sau CTSN. Ty
|& tu mau trong nhu md 1a thap, nhung néu cé né 1a tién lwong rat xau. Chi dinh phiu thuat cap
clru & bénh nhan CTSN bao gdm v& so hé va triéu chirng do v& so chén ép. Phiu thuat 1dy mau tu
trong n3o thudng phdéi hop vdi tén thwong nhu mé nang. Ching thudng xay ra & nhirng ving cé
nhiéu mach mau. Do két cuc xau va dnh hudng cla ton thuwong n3o th& phat 1én két qua cla
CTSN, nén tap trung diéu tri, khdng chi danh gia, chan doan va 6n dinh bénh nhan ma con phai
giam tén thwong n3o thi phat, nd 1a nguyén nhan chinh gy bién chirng va tlr vong.

Tén thuwong néo thir phdt |a hdu qua cda tut huyét ap, gidm oxy mau, giam va tang than khi, ha va
tang dudng huyét, va thiéu mau. Co thé cai thién két cuc than kinh trong ton thuong ndo thi
phdat bang hoi strc sém va thich hofp,155 phan loai bénh nhan dé tao diéu kién thuan lgi trong
cham séc bénh nhan CTSN va phau thuat khi cé chi dinh. Muc tiéu cta x{ tri gdy mé 13 dam bao
dudng thd, phong tranh tén thwong ndo thir phat, tranh tang ALNS va duy tri CPP phu hgp. Nén
théng khi ap lyc duwong s&m dé duy tri PaO, >60 mmHg. Tranh dp luc duong cudi ky thd ra
(PEEP) vi lam tdng ALNS va giam héi lwu tinh mach ndo. Phai tranh gidm oxy mau va tang thong
khi qua mdrc. Diéu tri phong nglra thoat vi ndo doi khi bao gdbm gay gidm than khi. Tuy nhién,
giam than khi cé thé 1am x4u thém tinh trang thi€u mau n3o cuc bd, dic biét néu huyét dp dong

16 Nén danh gia thudng xuyén tinh trang n3o.

mach thap.
Do nguy co gidm thé tich va tut huyét 4p, nén truyén mot lwgng nwdc mudi dang truwong phu hop
dé duy tri thé tich binh thwong. Néu cé thi€u mau, phai diéu chinh. Mac du, cac khuyén nghj cu
thé vé truyén mau & bénh nhi CTSN hién khdng cd, nhung phac d6 truyén mau tu do hodc han
ché& d8u khong cé 10i."’ B4t thuwdong dong mau thudng xay ra trong CTSN, nhung co ché chinh xac
khong r&. Gia thuyét cho rang rdi loan déng mau 1a hau qua cla gidi phdng qua nhiéu cac yéu t6
mo, déng mau rai rac ndi mach, phan hady fibrin, gidm twdi mau, hoat hda protein C va réi loan
chirc ndng tiu ciu (xem Chuong 5).1°8°

Hoi hoi strc nhi (society of pediatric critical care) d3 dwa ra khuyé&n cdo kiém soat CTSN nang
dwa trén bang chirng & tré em va thanh thi€u nién vao ndm 2012. Bac si gdy mé nén nam nhitng
khuyén cdo nay dé gidm chan thuong thir phat.

Tré em bi chan thwong dau va CTSN nang thuong chét vi tdng ALNS khdng tri. Tém tat cac diéu tri
bénh nhan CTSN dudi day.

Diéu tri ban dau CTSN nén tap trung vao kiém soat tang ALNS va duy tri CPP:

1. Nén theo d&i ALNS khi c6 thé cho tat ca tré CTSN ning (Glasgow Coma Scale [GCS] <8) vi
ching chic chan cé tang ALNS. Theo d&i ALNS s&m, néu s dung dé hudng dan tri liéu sé
lam gidm bién chirng va tlr vong.
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7.

10.

11.
12.

Nén diéu tri néu ALNS >20 mmHg va kéo dai hon 5 phut. Theo d&i ALNS va huyét dp dong
mach xam 1an 13 can thiét dé tinh CPP (CPP = MAP - ALNS) va huwdng dan diéu tri.
CPP t&i thiéu c6 thé chap nhan & tré CTSN ndng la 40 mmHg, muc tiéu 1a 40-50 mmHg.
CPP cda tré nhu nhi c6 thé thap hon con thanh thiéu nién thi cao hon.
Nudc mudi wu truong (3%) lam gidm ALNS & tré CTSN nang. Liéu khuyén cdo cha mudi
3% la 6,5 - 10 ml/kg/gi®. C6 thé truyén nwdc mudi vu trwong & téc d6 0,1 - 1 ml/kg/gio.
Khuyén cdo |a sir dung liéu thap nhat cia nuwdc mudi dé duy tri ALNS dudi 20mmHg, va
gitr do tham thau mau dudi 360 mOsm/L. Khdng di bang chirng dé tng ho hay phan doi
str dung mannitol trong diéu tri tdng ALNS & tré CTSN nang.
Khong cé bang chirng cho thay ha than nhiét (32 - 33°C) sé cd lgi trong 24 gio dau sau
CTSN va trén thuc té, cé thé anh hudng tiéu cuc dén két qua cla nhirng bénh nhan nay.
Tranh tang théng khi dy phong dén PaCO, < 30 mmHg trong 48 gi& dau sau CTSN. Nguy
co thiéu mau n3o cuc bd do thay thudc gay ra la rat cao. Néu sir dung tang théng khi dé
diéu tri tang ALNS khdng tri, can theo ddi sinh ly than kinh dé xac dinh Ivu lwgng mau ndo
phlu hop va cé thi€u mau ndo cuc bd hay khdng.
Doi khi s&r dung dan lwu ndo that ngoai dé loai béd DNT va gidm ALNS & bénh nhan CTSN
nang.
Cé6 thé sir dung barbiturate dé diéu trj tré em tdng ALNS c6 huyét ddng 6n dinh ma khéng
dap ng véi diéu tri ndi va phau thuat. Nén theo ddi huyét ap dong mach lién tuc va cé
thé st dung thdng tin tir nd dé duy tri CPP thich hop.
M& so gidi ap (craniectomy) vdi treo mang cieng (duraplasty) da dugc si dung khi cé diu
hiéu sém cda suy giam than kinh, thodat vi ndo hodc tang ALNS khang tri khong dap tng
vdi diéu tri noi.
Diéu tri dyw phong bang phenytoin cé thé lam gidm ty 1é dong kinh sém sau chan thuong &
bénh nhi CTSN nang.
Con thiéu dir liéu vé kiém sodt dudng huyét & tré em CTSN nang.
Khéng khuyén céo s dung steroid cho bénh nhi CTSN ning vi khéng cé bang chirng 1am
sang cho thay nd cai thién két qua.*®

Muc tiéu cudi cung trong viéc diéu tri tré CTSN |3 phong nglra ton thuong ndo thir phat. Hoi sirc
tim mach va thdng khi hiéu qua |a quan trong, nhung cling phai diéu tri cac ton thuvong khac. Sai
lam kinh dién 13 chi tp trung vao tén thuwong ndo ma béd qua céc tén thwong bung hodc nguc

thuwdng gép phan dang ké vao bién chirng va tir vong.

Ton thuong thy séng (Spinal Cord Injury: SCI)

Tén thuong tdy séng (SCI) don thuan 13 rat hiém & tré em, va ngudi bi SCI thuwdng cling bi CTSN.
Ty 1€ SCI1a 5 - 10% & ca ngudi ldn va tré em. Vi bénh nhi cé dau to, nang, nén 42% SCI xay ra &
cot séng c8, 31% xay ra & nguc va 27% & cot sdng that lung. Tai nan 6 td, té ngd va chan thuong
thé thao |a nguyén nhan thudng gap cla SCI. SCI phd bién hon & nam hon nit. Do sy khéc nhau
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vé sy tang trudng va phat trién cla cdt séng, chan thuong cot séng & tré em khac biét dang ké
so v&i ngudi Idn. Nhitng khac biét nay bao gdbm dau I&n hon va ndng hon va dé dan hoi va di
dodng I&n hon cla cac than dot séng C1 - C3 & tré em < 8 tudi. Tir 8 - 12 tudi, tang hoat ddng hon
nén tén thuong & C3 - C5, tré I&n hon 1a & C5 - C6. Chuing c6 mét phan than dét séng duwoc voi
161,162 nhitrng

khac nhau nay, tré < 8 tudi thudng bij tén thuwong c¢d cao hon. Tré cang nhd thi nguy co tén

hoa, cac bao khép mém déo hon va bé mat cac than sdng thang va nam ngang.

thuong c6 cang cao. O tré em > 8 tudi, SCI xay ra & phan thap clia cot séng cb. Do tinh dan hdi va
di déng cao cla cot séng tré em, tiéu chuan x-quang st dung dé chan doan SCI & tré em khac vdi
nguwdi I&n. Trat than d6t séng > 4,5 mm gitta C2 - C3 hodc C3 - C4 & tré < 8 tudi, hodc trat nhe
(subluxation) dét séng vuot qua 3,5 mm & bat ky mirc d6t séng nao & bénh nhan > 8 tudi la dau
hiéu cha mat vitng cot séng c6. Néu gdc gilra hai dét séng > 7 dd goi y chan thuong tly séng.

D4au hiéu ton thuong cot séng cd thudng bao gdbm dau & duwdng gilta sau, suy giam than kinh
ngoai bién, gidm murc do y thirc va bang chirng vé rdi loan chirc nang nhan thirc ndo. Tuy nhién,
nén nhd rang dau cé thé do chan thuong khac chir khdng phai chi do SCI. Tén thuong tly séng &
tré em co thé chia thanh bén loai: gdy xwong cdt séng don thuan, gdy xwong vdi gay trat, chi gdy
trat khdp va tén thuwong tdy do chan thuong ma khdng cé bang chirng tn thuong trén x-quang.

Diéu tri SCl bao gdm: (1) kiém soat dwdng thd trong khi bat dong c6 & bénh nhan cé giam tri giac,
CSI cao va/hodc gidm phan xa bdo vé dudong thd; (2) ddm bao oxy hdéa méu va théng khi phdi
thich hop; (3) phuc hoi huyét déng vé binh thuong.

SCI ¢6 hai nguyén nhan chinh: (1) tén thwong ban dau do lwc co hoc va cdc manh xwong gay ton
thuwong thy s6ng truc tiép; (2) tén thuong md thi phat do phu né va thi€u mdau cuc bd do tut
huyét 4p va giam oxy mau. Hoi strc khong dung tré bi SCl khdng 6n dinh c6 thé lam nang thém tén
thuong ban dau va dé dang phat trién tén thuong thi phat.

Suy hd hap 13 nguyén nhan pho bién nhat gay tir vong & bénh nhan tén thuong cé. Suy hé hdp do
SCI ¢b gay giam thé tich khi lwu théng va théng khi phut, lam tang khoang chét hé hap va gay &
CO,, tat cd déu lam nang thém ton thwong ndo va tly séng. Vi vay, nhanh chdéng kiém soat duong
thé va ddm bao oxy hda mau va thdng khi phu hop l1a rat quan trong. Bat dong cd dé tranh lam
nang SCI thém. S&c tdy, mat trwong luc van mach (vasomotor tone), nhip chdm va gidm co bop co
tim thi thwong gap & bénh nhan SCI. Tuy nhién, bac si gdy mé cling phai tim cac nguyén nhan khac
gay sdc gidm thé tich nhu chan thuong nguc, bung, xwong chau va xuong dai, hodc séc tac nghén
th& phat do tran khi mang phéi ap luc hodc chén ép tim cap.

Kiém soét dich trong SCI nén bat dau bang dich tinh thé dang triong. Thém thudc van mach néu
huyét ap khéng dép (rng vai truyén dich.

Ton thwong tuy khdng cé bat thwéng x-quang [Spinal Cord Injury Without
Evidence of Radiologic Abnormalities (SCIWORA)]
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SCIWORA 1a t6n thuong tiy ma khdng cé bang chirng x-quang vé gdy xwong cot song hodc gy
trat. N6 xay ra & 13 - 32% bénh nhi SCI va thwdng gdp nhat & cot séng c6. SCIWORA 13 hiu qua
do dan cac day chang cot séng va cot song ngita - gap niang do chan thwong. Sinh bénh hoc cla
SCIWORA lién quan dén diém mau tu/xuat huyét, phu né va nhdi mau md. MRI gitip chan doan
tén thwong mé mém, day chang va tly song. Diéu tri SCCWORA bao gdm hdi strc tim phdi thich
hop dé dam bdo oxy héa mdu, théng khi va twdi mau phu hgp. Can duy tri huyét ap toan than
trong gidi han binh thudong hodc cao hon binh thuong mot chit. Bat dong c6 bénh nhan bang
nep ¢ clrng. Mic du van con tranh cdi, nhung khuyén cdo 13 nén bolus methylprednisolone 30
mg/kg va truyén lién tuc 5,4 mg/kg/gid trong 24 gid néu bénh nhan dén trong 3 gi® dau sau chan
thuong. Néu bénh nhan dén sau 3 gi®, nén truyén lién tuc trong 48 gid. Methylprednisolone cai
thién luu lwong mau tdy, ¢c ché dong thac acid arachidonic va diéu chinh dap &ng mién dich.
Bénh nhan bj t6n thuong tdy cat ngang (transected spinal cord) cé tién luvgng xau (phuc hoi

3%). 62% bénh nhan tén thuong tdy cit ngang khéng hoan toan sé phuc hoi. e

Nhirng di dang mach mau nao
Di dang dong tinh mach ndao (AVMs) va phinh mach (aneurysms)
Di dang déng tinh mach va tui phinh néi so la nguyén nhan phd bién nhat cla xuat huyét

ndo tu phat & tré em. AVM xay ra tir 10 - 14/100.000 ngudi, 7 - 10% s6 d6 1a tré dudi 18
tudi.’® (Hinh 10-14)

Hinh 10-14: Di dang dong — tinh mach ndo (AVM).

MRI mach mdu sau tiém thudc cdt ngang T2W, TIW cho thdy mét khéi nhdi chét cé phdn b6 mach mdu
giéng nhu t6 ong. Khdng bét thudc turong phdn thé hién la bui mach cda AVM & thily trdn phdi.

Chay mdu tir AVM thudng thé hién dudi dang xuat huyét ndo that, dong kinh khai phat dot ngot

hodc suy gidm than kinh ndng. Xuat huyét ndo that trong 20 - 50% AVM tré em. 18 - 20% AVM la

c6 triéu chirng trong thoi tho du. Xuat huyét ndo xay ra & 75 - 80% bénh nhi AVM va 50 - 65%
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ngudi 1on. "% Tré nha nhi va tré em dudi hai tudi cé AVM thudng bi suy tim sung huyét, cham

phat trién than kinh (do mau ra khéi tir cdc viing ndo qua shunt cla AVM - goi 13 &n c3p mau),
dau dau va tiéng thdi trong so. Nguy co tai xuat huyét tir AVM Ia cao trong 12 thang dau tién sau
chdy mau ban dau. Nhiéu AVM hach nén va hé sau chdy mau. Ty |é tdi chdy mau la 25% trong 5
n3m dau tién. & tré em, vi tri va kich thudc cla AVM la yéu t8 nguy co cda tai chay mau. Tén
thuwong & sdu thwong chdy mau hon tén thuong & ban cau.

Diéu tri ndi ngoai khoa cho AVM bao gbm thuyén tac ndi mach, xa phau dinh vj (stereotactic
radiosurgery) hodc phiu thuat cit bd. Trong 70% trudng hop, thuyén tic ndi mach sé& gay tic
mot phan AVM, nhung né khong 1am gidm ty 1é chdy méu tdi phat. Trong mot sé trwdong hop,
thuyén tac dwoc chi dinh trwdc mé dé giam luu lwong mau trong AVM va lam cho viéc kep (clip)
AVM dé dang hon. Néu khé tiép can AVM (than n3o, hach nén, ddi thi), tén thuong sé& dugc diéu
tri t6t nhat bang xa phau dinh vi, néu cé.

Thuyén tic chon loc t6n thuong mach mau thuong thue hién cho bénh nhan duéi gdy mé. Ting
théng khi vira phai (PaCO, 30mmHg) giup cdi thién kha ndng nhin thdy cdc mach mau bat thuong
vi mach mau trong AVM khéng dap &ng véi hidu rng gay co mach (bao gdm nhiém kiém). Do d9,
tang thong khi lam ting luvu lwong mau trong AVM nén dé phat hién. Tuy nhién, khi 1am ting
lwgng mau trong tén thuwong, nén s& cé khad ndng 1ang dong chat thuyén tic va cling lam ting
nguy co chdy mdu. Bac si gdy mé nén biét vé vat liéu thuyén tic va tac dung phu cla ching va
cdc bién chirng do chiing gay ra. Can chu y dén boéi hoan dich, vi tré em bj AVM thudng bi suy tim
do lvu lwvgng AVM cao va sir dung thudc can quang.

Tinh mach Galen chdy tryc tiép vao xoang thang (straight sinus) ngan nhung cé dudng kinh 16n,
la noi hdi tu cic tinh mach sdu cta ndo. Phan I&n di dang tinh mach Galen x3y ra & tré nhu nhi va
tré nhd, con AVM thi rat hi€ém & tré so sinh. Biéu hién 1am sang & bénh nhan bi dj dang tinh mach
Galen tly thuéc vao s6 lvgng shunt mach mau di qua di dang. Tré so sinh (0 - 1 thang tudi) cé
thé cé nhiéu dudng rd va chuyén gan 25% cung lugng tim di qua ching, né lam ting dang ké
lwvong mau trd vé tim phai va gy suy tim do qua tai thé tich. Phan 1&n tré so sinh bi AVM déu bi
suy tim sung huyé&t (CHF). Tré nh{ nhi tir 1 - 12 thang tudi cé thé biéu hién vdi ndo Ung thay |a do
chén ép cdng Sylvius va n3o that ba. N6 ngan cdn lwu thong DNT binh thuwdng trong ndo. Tré em
bi AVM cé thé biéu hién suy tim sung huyét, dong kinh hodc suy giam than kinh khu trd. Tré > 6

tudi cé thé biéu hién v&i mau tu dudi nhén hodc chay mau trong nhu mé n3o.'®

Cho du can thiép cap clru hay tri hoadn, tat ca tré bi AVM déu can danh gia chinh xac AVM bang
CT, MRI va chup déng mach n3o (néu cd) sau khi danh gid toan dién tinh trang strc khoe cla
chung. Tré 1&n hon thudng tinh tdo va cé thé hop tac trong nhitng xét nghiém nay, nhung tré
nhd hodc tré suy giam y thirc can gdy mé dé bao vé dudng thd va tdi wu hda diéu kién cho bac st
X-quang.
Trong qué trinh kh&i mé va duy tri mé, thay d6i dét ngdt huyét dp dong mach, dic biét 13 tang
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huyét ap c6 thé gay xuat huyét n3o va tang ALNS. Thudc mé dé duy tri mé cho bénh nhan AVM
khéng khac véi cac phiu thuat ndi so khac (xem & trén). Néu khdng ¢ suy tim sung huyét, cé thé
ha huyét 4p chi huy trong qua trinh déng AVM phau thuat hodc ndi mach. Do chdy mau lvong
I&n dot ngdt cd thé xay ra trong qua trinh phau thuat déng AVM, can cé hai dudng truyén 1én va
huyét 4p dong mach xam 1an. Cho du phau thuat kep di dang hay déng bang ndi mach, bac st gay
mé phai ludn chuin bj dé diéu tri tdng ap luc ndi so va/hodc phu n3o do ting tudi mau dot ngot
thudng xay ra khi AVM bj déng. C6 thé diéu tri con tang huyét ap bang nitroprusside (tré so sinh
0,5 - 6 mcg/kg/phut; tré em 0,5 - 10 mcg/kg/phut) hodc labetalol (0,2 - 1 mg/kg tiém tinh mach
moi 10 phut, lidu t8i da 300mg hodc truyén lién tuc 0,4 - 1 mg/kg/gid). Cling nhu cac phau thuat
hé TKTW khac, muc tiéu ctia gdy mé trong thdi gian dong AVM 1a duy tri 8n dinh huyét dong, ap
lwe twdi mau ndo, kim soat ALNS, thu gidn ndo hiéu qua dé tao diéu kién thuan loi cho phiu
thuat tiép can AVM, va truyén bl dich duc trén lvgng mau mat va nudc tiéu.

Mdc du, tdi phinh noi so rat hi€m & tré em nhuwng ching thudong I&n va ndm & tuan hoan nio
sau. C6 hai loai tdi phinh: hinh tudi/saccular (do yéu co thanh ddng mach) va hinh ndm/mycotic
(do t6n thuong déng mach do & thuyén tac nhiém trung). Tdi phinh bam sinh phdi hop véi than
da nang, loan san sgi co (fibromuscular dysplasia), bénh ly md lién két (nhw héi chirng Ehlers-
Danlos) va bénh hep eo déng mach chl (coarctation of the aorta). Tdi phinh bam sinh thuwong

didu tri bing thuyén tic ndi mach.'*172

Bénh Moyamoya

Bénh Moyamoya la mét bénh ly mach mau man tinh khéng ré nguyén nhan phéi hop véi bénh ly
tac nghén doéng mach n3o ndng. Chup ddng mach cho thay hep hodc tac tién trién doan cudi
dong mach canh trong va déng mach ndo trudc va nio giira va ndo sau. Moyamoya cé nghia la
“lubng khéi”, né cé nghia la hinh anh trén chup mach mau nhu lan khéi thuéc 1a thdy & ngoai
vung khong cé mach mau.’” Triéu chirng ciia bénh Moyamoya bao gdm thi€u mau ndo cuc bd
thodng qua, xuat huyét n3o, déng kinh va dau dau. Bénh nhan bi bénh Moyamoya cé thiéu mau
n3o cuc bd tién trién do gidm twdi mau n3o lién tuc. Diéu tri b&nh MoyaMoya |3 phau thuat tai
tao mach mau & vung bj anh huwdng. Muc tiéu cla tdi tao mach mau la thic ddy su tao mach mau
ma&i va tao ra cdc mach mau bang hé. D& chuan bj cho phau thuat, bénh nhan khéng nén nhin an
trong thoi gian dai dé tranh mat nudc. Tien mé dé gidm lo va quay khdc, ting théng khi, giam
PaCO,, co mach n3o, gidm CBF va lam xau thém thiéu mau ndo cuc bd. Khong cé bang chirng cho
thay kh&i mé bang thudc mé ho hap hay thudc mé tinh mach cé dnh huwédng trén twdi mau ndo &
bénh nhan bi bénh MoyaMoya. Trong qua trinh phau thuat, bac si gdy mé phai duy tri sy can
bang gitta cung va cau oxy cho n3o. Can tranh tut huyét ap, gidm oxy mdu va thay déi CO, trong
qua trinh dat dén soi thanh quan va dat noi khi quan. Nén duy tri binh than trong tat ca giai doan
phau thuat. Trong qud trinh phiu thuat, theo ddi EEG c6 thé phat hién ngay tir giai doan sém

thi€u mau n3o cuc bo.**

303



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

Nén bu nudc cin than dé duy tri tinh trang thé dich binh thudng. Tranh dich wu trwong vi ching
gay lgi tiéu, mat nwdc va tut huyét ap. Hematocrit ly tuéng & nhitng bénh nhan nay 1a 30% vi
murc hematocrit nay la thich hgp cho oxy héa mau va tang lvu lwgng mau mo. Tang d6 nhét mau
ph6i hop vdi da hdng cau gay gidm twdi mau ndo va né cé thé dan dén nhdi mau ndo. Trong thoi
gian phau thuat, phai duy tri huyét ap dong mach cao hon mdt chit so véi huyét ap trudc mé.
Gidm huyét ap déng mach trung binh lam gidm CBF va tdng nguy co thi€u mau cuc bd hodc dot
quy. Co ché ty diéu hoa mau ndo bj gidm dang ké & ngudi Idn méac bénh nay so vai tré em. Vi ly
do nay, triéu chirng thi€u mau cuc bd thudng thay hon & ngudi Idn. B&nh nhan khéng c¢é triéu
chirng, huyét déng 6n dinh chiu thu thuit x-quang thuwdng cé thé vé nha sau dé. Bénh nhan chju
phau thuat tai tao mach mdau can chdm séc dic biét dé ddm bao theo d&i huyét ddng thich hop
va diéu tri cac bat thudong néu cd. Can theo dai lién tuc huyét dp dong mach, CVP, lvong nuéc
tiéu, hematocrit va Sa0, sau mé. SI dung thudc & phién va acetaminophen tinh mach dé giam

dau sau mé lam gidm nguy co thi€u mau n3o cuc bd.*”

Ph3u thuit bénh dong kinh

Déng kinh |1a bénh ly man tinh dnh hudng dén 0,5 - 1% dan s6 thé gidi va dugc xem la mot van
dé st khoe cong dong.t’® Mic du, diéu tri chéng déng kinh day dd va cé cac loai thudc diéu tri
déng kinh ma&i nhuwng ty & that bai van con 30 - 40%. Diéu tri dong kinh khdng phu hop lam giam
sy phat trién than kinh nhan th&c cha tré em. N6 lam tdng tinh kha bién than kinh
(neuroplasticity) ctia ndo dang phat trién. Diéu tri phau thuat tich cwc ddng kinh 13 phu hop cho
nhidu bénh nhan néu didu tri ndi khong kiém soat dugc dong kinh.'”’

Pong kinh khang tri v&i diéu tri néi khoa dugc dinh nghia 1a khdng kiém soat day dd cac con
dong kinh mac du d3 cho hai loai thuéc chéng dong kinh & liéu dung nap téi da tir 1,5 - 2 ndm.
Bénh nhan duoc kiém soat dong kinh phu hop, nhung bi tdc dung phu khéng thé chip nhan do
thudc, cling dwoc xem 13 dong kinh khang tri. B&nh nhan bat thuwdng vé ndo, hdi chirng di truyén
than kinh bat thuwong (Rasmussen, West, Sturge-Weber) thuwong cé dong kinh khang tri. Phiu
thuat dong kinh dat ra cho bac si gdy mé hai thach thirc I&n ma thudng khdng thay trong céc
phau thuat than kinh khac: (1) kha nang phai phau thuit mé so bénh nhan duéi gy té tai chd va
(2) yéu cau gay ngl kéo dai. Thuc hién phiu thuit mé so tinh & bénh nhi c6 thé khé khan. Phan
|&n chidng can gdy mé. Mot s6 thudc mé can tranh trong qua trinh phau thuat déng kinh vi ching
anh hudng dén hoat dong dién va theo ddi dién n3o.

XU tri gdy mé cho bénh nhan ddng kinh bao gém:

1. Déanh gia toan dién truwdc gdy mé tinh trang ndi khoa, danh gia tdc dung phu cla thuéc chéng
dodng kinh, va can cd kién thirc va hiéu biét vé céc test sinh ly than kinh s& thuc hién trong qua
trinh phau thuat.

Lam n3o mém phu hop dé tao diéu kién thuan lgi cho phau thuat.

3. Tranh thuéc mé anh hudng trén theo dai dién sinh ly.
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Nén nhé rang cé thé can gay dong kinh trong lic do dién vo ndo trong mé.

5. Dam bao CPP day dd va duy tri huyét déng, hé hap va chuyén héa 6n dinh.

6. Dam bao khong thirc tinh trong sudt phau thuat, trir khi can bénh nhan hop tac dé bao ton
tinh toan ven cla cac vung ndo quan trong (chirc nang ngdn ngit, van dong).

7. Cho phép thirc tinh nhanh dé danh gia than kinh sé¢m.* %17

NéEu cé test tam ly than kinh, c6 thé sir dung dé danh gid chirc nang nhan thirc trudc mé cla
bénh nhan. C6 thé st dung két qua cla test nay dé dy doan tac ddng clia phau thuat mang lai két
qua trén bénh nhan. EEG dugc sir dung dé phat hién ddng kinh, dé xac nhan cé hoat déng dién
bat thuong hay khoéng, va dé huéng dan cho phiu thuat vién dén vung can loai bd. Theo dbi EEG
trong mé gilp xac dinh vi tri chinh xac cla 6 déng kinh va méi quan hé cla nd vdi cac vung chirc
ndng quan trong. Theo ddi EEG dic biét quan trong néu 6 dong kinh ndm ngoai thuy thai duong.
Chup MRI, SPECT va PET xdc dinh vj tri 6 ddong kinh va gitp xac dinh m&i quan hé gilta cac vung
ndo chirc ndng véi 6 ddng kinh. Phan I&n test ddnh gid dong kinh trwdc mé déu can tré khong di
chuyén trong thoi gian dai. Tré em khong thé lam nhw vay cé thé an than bang propofol dé dit
dién cuc EEG. Anh hudng clia propofol trén EEG 13 ngén sau ngung thuSc. Mot khi thudc duoc
nguwng dung, bac sy than kinh cé thé dat dwoc ban do EEG co ban. Dexmedetomidine ciing dugc
st dung cho muc dich nay vi chi ¢6 tac dung t8i thidu trén EEG.'®

Cac test dai hon nhu MRI va SPECT, cé thé thyc hién vdi truyén lién tuc propofol. Phau thuat phd
bién nhat dé diéu tri dong kinh thoi tho du 1a cat bd 6 dong kinh va d&t may kich thich than kinh
phé& vi. Cat bd ban cau dugc chi dinh cho bénh nhan khéng cé 6 ddng kinh rd rang, véi phat trién
vO n3o bat thudng, liét nlra ngudi va héi chirng Sturge-Weber.

D3t may kich thich than kinh phé vi (VNS: vagus nerve stimulator) thwdng dé diéu tri déng kinh
khang tri khi khdng thé hodc khdng mudn phau thuat cit bd 6 dong kinh. Co ché hoat déng cla
VNS khéng rd, nhung cé vé nd kich hoat nhan bé don doc (tractus solitaius) va cadc nhan khac
trong than n3o. N6 diéu chinh tinh dé kich thich cla n3o bang cach kich hoat cd hé vién (limbic
system) va hé dan truyén than kinh noradrenergic. Trong qua trinh phau thuat, day than kinh phé
vj trdi bi boc 16 va dugc dat dién cuc kich thich vao day than kinh. Mét may tao tin hiéu dwoc dua
vao can co nguc |&n. Day than kinh phé vi trai dwgc sir dung vi day than kinh phé vi phai cé thé
dé gay tao nhip tim (pacing). Tac dung phu thudng gap nhat cla thd thuat nay 13 khan giong va
dau hong sau m&. Bién chirng hiém gap bao gdm nhip cham, liét co mat va lam nang thém ngung
th& 1Gc ngl do tac nghén. Néu bénh nhan can chup MRI sau cdy VNS, nén tat mdy tao kich thich
trong sudt thdi gian chup va bat 1&n sau khi hoan tat test.

Diéu tri ly twdng clia dong kinh khang tri 1a phau thuat cat bo 6 dong kinh. D& lam diéu nay 1a mot
6 dong kinh duy nhat va khdng nam gan véi vung ndo van ddng hodc ngdn ngit. Vung chira 6 dong
kinh s& dwoc boc 106 trong phau thuat mé so. Cat 6 dong kinh thudng thuc hién trong hai giai
doan. Trong giai doan dau, thuyc hién phau thuat mé so va dit cac dién cuc EEG truc tiép [én ving
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n3o tin 1a cé chira 6 ddng kinh. Sau d6 déng so lai va kéo day ndi cac dién cuc EEG ra ngoai dé
theo d&i EEG vi tri 6 dong kinh trong khoang 48 gid. Trong phau thuat [an hai, mé& so lai va cat bd
ving d3 duoc xac dinh qua theo dai 48 gio.'®!

Lva chon thudc khdi mé phu thudc vao tudi clda tré, nhung thudong st dung sevoflurane hoac
propofol. Dat catheter ddng mach dé theo ddi lién tuc thay ddi huyét dong khi thao tac phau
thuat. Can hai duwong truyén Ién dé bu dich nhuw cac phau thuat than kinh xam 18n khac. Mic du,
thuong khéng cd mat mau nhiéu nhung van than trong du tri san mau dé truyén. Trong phan lén
trwong hop, gdy mé can bang 1a thich hop. Khi can theo ddi EEG trong m6, khong st dung thuéc
mé hoé hap. Khong dugc sl dung thudc dan co néu can theo ddi dién co (EMG). Gay mé bang
propofol hodc dexmedetomidine trong quad trinh theo d&i sinh ly than kinh. Thuwong rat NKQ vao

cudi cudc mo.

C3t thé chai (callusum corpus) s& thuc hién khi khéng thé cat 6 dong kinh. Phiu thuat gidm nhe
nay nham ngan chin sy trai rong hoat ddng dong kinh dé&n ban cau ndo khac. X{r tri gdy mé trong
phau thuat nay cling twong tu nhu nhitng md ta & trén. Bénh nhan chju phau thuat cat thé chai
thuwdng bi suy giam nhén thirc sau mé dang ké. Thudng khéng chi dinh theo ddi dién sinh ly cho
phau thuat nay.

Cat bd ban cau 13 phiu thuat xam 1an nhat dé diéu tri dong kinh va chi danh riéng cho nhitng
bénh nhan doéng kinh khang tri do bat thuwdng lan téa ban cau phat trién vd n3o, dot quy, hoi
chirng liét nlra ngudi thoi tho du, hdi chirng Sturge-Weber va Rasmussen. X tri gdy mé cho
phau thuat nay tuwong tu nhu trudng hop cat bd 6 dong kinh, ngoai trir kha ndng chdy méu va
truyén mdu 1&n hon. Chuan bj gdy mé bao gdm hai dwdng truyén 1én, theo ddi huyét ddng xam
|an va dat 6ng thong tiéu. Bénh nhan thuwdng can chdm séc dic biét va thd may sau mé vai
ngéy'182,183

Kich thich n3o siu (deep brain stimulation) hiém khi thuc hién & tré em, nhung c6 dit liéu cho
thay kich thich nhan dbi thj lam gidm ty 1é dong kinh. Phau thuat nay chi thuc hién cho tré dong

kinh khang tri va khong phai 13 ¢ng vién cho cac phiu thuat khac bao gom VNS.'##1%

M& so tinh va phiu thuat than kinh chirc nang

M@ so tinh thudng bi han ché & tré em va tré nho nhung cé thé thyc hién & tré 1dn va thanh
thi€u nién bj dong kinh, cay thiét bi kich thich ndo sau dé kiém soat réi loan van dong, cat bd khai
U sau va cat bd tén thuong mach mau & vung ndo quan trong (ngdn ngitt, tri nhd, van dong va
cam giac). Mot trong nhitrng yéu cau quan trong dé sir dung ky thuat nay 1a can sy hgp tac cua
bénh nhan. Bac si gdy mé phai c6 kién thirc vé cac van dé dac biét cd thé xay ra trong mé va yéu
cau theo ddi lién tuc bénh nhan tinh tdo trong sudt qua trinh phau thuat.

Hai lwu y quan trong nhat & bénh nhan chju phau thuat mé so tinh 1a do trwdng thanh y thirc
(mental maturity) va danh gid dudng thd. Réi loan lo 4u, khd ndng chiu dau kém, réi loan tam
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than, rdi loan van déng, chirng so khodng hep (claustrophobia), béo phi va trao ngugc da day-
thuc quan 1a chéng chi dinh cha mé so tinh. Cac yéu t6 khac cadn xem xét |a kich thuwdc khéi u va
anh hudng cta né trén 6n dinh tim mach, nguy co chay mau va bat 8n huyét dong.™®®

C6 mdt s6 lwu y quan trong khi ké tw thé bénh nhan trong phau thuat mé so tinh. Bac si gdy mé
phai tiép can dwoc mat bénh nhan dé danh gia biu hién khuén mat va |&i ndi clia ho trong suét
qua trinh phau thuat. Diéu nay rat quan trong cho sy thanh céng clia phau thuat. Ca hai ky thuat
gady mé kiu ngl - tinh - ngl va an than - theo d&i d3 dwoc si dung cho phau thuat nay.
Dexmedetomidine, propofol va remifentanil 1a ly twéng cho muc dich nay vi chiing nhanh hét tac
dung khi ngirng, cho phép bénh nhan thirc tinh nhanh chéng dé danh gid nhan thirc than kinh
trong m&. Dam bao bénh nhan dwoc gidm dau day da, ddc biét [a bat vit vao hop so, khi 1at vat da
dau va khi rach va thao tdc mang cirng thi rat quan trong.

K§ thuat ngld - tinh - ngl la dung thu6c gady mé thuwong 1a propofol va remifentanil. Trong qua
trinh phau thuat, khi can theo ddi dién vé nio (ECoG) thi ngirng truyén propofol (thudng [a 15
phut trudc khi bat dau theo ddi ECoG). Thudc nay phai ngung dé tranh can thiép vao tin hiéu
ECoG. Remifentanyl 0,05 mcg/kg/phut dugec tiép tuc trong giai doan tinh mé vi it anh hudng dén
tin hiéu ECoG. Ciling ¢ thé sir dung dexmedetomidine 0,2 mcg/kg/gi®, vi né cling khéng anh
hudng dén ECoG. 8188
hodc truyén lién tuc propofol hodc dexmedetomidine cong véi remifentanil hodc fentanyl. Khdng

An than cé y thirc - theo ddi sat 1a thich hop khi dong va mé& hop so. Bolus

dwoc thd oxy ndng do cao gan phiu truong vi tia Ira dién tir dao dién cé thé gay chdy. Bién
chirng trong quad trinh phau thuat mé so tinh 1a thap vi bénh nhan chju phiu thuat nay dwoc lya
chon cdn than va chuan bi kj ludng. Tuy nhién, van dé dudng thd, budén nén, nén 6i, phlu nio,
dong kinh, chdy mau, kich dong, thuyén tac khi, va bat 6n huyét dong d3 duwoc bdo cdo & mot s

A A  189-191
bénh nhan. 89-19

Céc thia thuat can thiép x quang than kinh

Céc thu thuat x-quang than kinh can gdy mé dé chan doan hodc diéu tri ngay cang phd bién & tré
em c6 bénh ly ndi so. Cac thd thuat nhu chup déng mach va gay tdc mach |a phé bién. Cac thu
thuat nay can gdy mé bai vi ching kéo dai, ky thuat kho va khéng thodi mai cho bénh nhan, va
thudng can cac ki thuat diéu chinh huyét ap va thong khi trong qua trinh lam thd thut. Hinh anh
thu dugec cling cé chat lvong t6t hon & bénh nhan dugc gdy mé va bat dong. Néu cé bién chirng

xay ra trong khi 1am cac thl thuat nay déu cé thé diu tri nhanh hon & tré d3 gy mé.'*

Gay mé va dat ndi khi quan 13 can thiét cho cdc thd thuat nay vi can cdc khoang ngung thé tir 10 -
15 giay dé thu dugc hinh anh chat lwvgng tdt nhat. Truyén du dich trong cac tha thuat nay dé duy
tri thé tich binh thwdng, twdi mau than day dd va lvu luvgng nudc tiéu tdt. Khdng lam nhu vay cé
thé dan dén suy than vi st dung mot thé tich I&n thudc can quang wu truong. it hon 4% bénh
nhan chup dong mach n3o bi bién chirng, nhwng thinh thoang van bi chay mau. Néu xay ra chay
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mau, thuong 13 & vi tri cdc bac si x-quang ddm kim vao (mach mau dui). Phan &ng bat loi vdi
thuéc cdn quang chi xay ra trong < 1% tré em chiju cadc th( thuat x-quang than kinh can thiép.
Nhitng phan rng ndy bao gdm budn i, ndi ban, bat 6n huyét dong, co that phé& quan va truy tim
mach. Chung thudng xay ra trong vong 1 gi® sau dung thudc. Phan (ng nhe 13 ty gidi han va diéu
tri triéu chirng. Phan &ng ndng can diéu tri nhw séc phan vé. Bénh nhan cé nguy co cao phan tng
V@i thu6c can quang la ngudi ¢d phan tng trudce d6 véi thude nay, hen phé quan hodc viém da co
dia (atopic dermatitis). Néu bénh nhan trudc day da cé mot trong nhirng van dé nay, nén diéu tri
trwdc bang steroid va thudc khang histamine trudc khi bat dau tha thuat. Liéu khuyén céo cla
methylprednisolone tinh mach la 1 - 2 mg/kg con diphenhydramine la 1 mg/kg.

Céac phuong phdp can thiép diéu tri nhu thuyén tic di dang déng tinh mach, do déng tinh mach
(AVF: arteriovenous fistula) hodac tui phinh, va hdéa tri trong dong mach (intra-arterial
chemotherapy) cho cac khéi u thwdng can gdy mé. Cac tha thuat nay thudong dai va cé thé can
dan co dé tranh bénh nhan clr déng, vi né cé thé gay hau qua nghiém trong. Bac si gdy mé phai
theo ddi lwvgng dich mudi dung pha heparin ma béc si x-quang st dung trong céc thi thuat nay va
bu trir bang cach giam s lwgng dich truyén. Ddi khi can ha huyét ap chi huy dé tao diéu kién dé
dang cho viéc dit cac hat vi mé hodc coil vao trong ton thuong cé lwu luvgng cao. Cac hat vi mé
nhu ONYX cé thé gay nhip cham nguy hiém, dic biét & tré nhd nhi. Nguy co v& mach mau ndi so
la 0,5%. N&u nd xay ra, phai chuyén ngay bénh nhan dén phong mé dé phiu thuat. Sau thd thuat
thuyén tic, nén dua bénh nhan dén don vi chdm séc dic biét dé theo ddi chit ché va kiém soét

huyét 4p nh3m gidm nguy co chay mau sau tha thuat.”
Két ludn

Muc tiéu chinh cla bac st gdy mé l1a ddm bao bénh nhan than kinh dugc cham sdc toan dién.
Diéu nay doi hoi phai cé kién thirc gidi phau ndo binh thuwong va bat thudng, ndm vitng sinh ly
hoc & cac giai doan phat trién khac nhau va hau qua bénh Iy do diéu tri ndi ngoai khoa. Biét dworc
anh hudng cla thudc mé trén sinh ly ndo cla bénh nhi sé cai thién dang ké két qua va gép phan
lam gidam dang ké bién chirng va tlr vong.

Loi cam on

Cac tac gia bay to long biét on dén céc bac st Andres Arbelaez va Feliza Restrepo, cac béc si than
kinh thudc Khoa x-quang, bénh vién Pablo Tobon Uribe, Medellin, Colombia d3 cung cdp mot s6
hinh anh.

TAI LIEU THAM KHAO

1. Soriano SG, Eldredge EA, Rockoff MA. Pediatric neuroanesthesia. Anesthesiology
Clinics of North America. 2002;20(2):389-404.
2.  McClain CD, Landrigan-Ossar M. Challenges in Pediatric

308



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

10.

11.

12.

13.

14.
15.

16.

Neuroanesthesia: Awake Craniotomy, Intraoperative Magnetic
Resonance Imaging, and Interventional
Neuroradiology. Anesthesiology clinics. 2014;32(1):83-100.
Vavivala MS, Soriano SG. Anesthesia for neurosurgery. In: Smith A, editor.
Anesthesia for Infants and Children. United States of America: ELSEVIER; 2011. p.
713-44.
Bissonnette B, Sadeghi P. Anesthesia for neurosurgical procedures. In:
Gregory, editor. Paediatric anaesthesia. United States of America: CHURCHILL
LIVINSGTONE; 2002. p. 381-422.
McClain C, Soriano S. Neurosurgery and neurotraumatology anesthetic
considerations In: Bissonnette B, editor. Pediatric Anesthesia:Basic principles -
State of Art -Future. United States of America: People Medical Publishing House;
2011. p. 1569-88.
McCann ME, Schouten AN. Beyond survival; influences of blood pressure, cerebral
perfusion and anesthesia on neurodevelopment. Paediatric anaesthesia.
2014;24(1):68-73.
Vutskits L. Cerebral blood flow in the neonate. Paediatric anaesthesia. 2014;24(1):22-9.
Davis A, Ravussin P, Bissonnette B. Central nervous system: Anatomy and
Physiology. In: Bissonnette B, editor. Pediatric Anesthesia, Principles and
practice 1ed. New York: Mac Graw Hill; 2002. p. 104-13.
Rath GP, Dash HH. Anaesthesia for neurosurgical procedures in paediatric
patients. Indian journal of anaesthesia. 2012;56(5):502-10.
Bissonnette B, Brady K, Easley R. Anesthesia for Neurosurgical Procedures. In: Gregory
G, editor. Paediatric anaesthesia. 5 ed. Oxford, UK: Wiley-Blackwell; 2011. p. 540-68.
Norman E, Malmqvist U, Westrin P, Fellman V. Thiopental pharmacokinetics in
newborn infants: a case report of overdose. Acta
paediatrica (Oslo, Norway : 1992).
2009;98(10):1680-2.
Warner DS, Takaoka S, Wu B, Ludwig PS, Pearlstein RD, Brinkhous AD, et
al. Electroencephalographic burst suppression is not required to elicit maximal
neuroprotection from pentobarbital in a rat model of focal cerebral ischemia.
Anesthesiology. 1996;84(6):1475-84.
Adembri C, Venturi L, Pellegrini-Giampietro DE. Neuroprotective effects of propofol in
acute cerebral injury. CNS drug reviews. 2007;13(3):333-51.
Kam PC, Cardone D. Propofol infusion syndrome. Anaesthesia. 2007;62(7):690-701.
Brierley J. Danger of flumazenil use in pediatric status epilepticus. Pediatric emergency
care. 2006;22(3):168-9.
Zuppa AF, Barrett JS. Pharmacokinetics and pharmacodynamics in the critically ill

309



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

17.

18.

19.

20.

21.

22.

23.

24,

25.

child. Pediatric clinics of North America. 2008;55(3):735-55, xii.

Tobias JD. Etomidate: applications in pediatric critical care and pediatric

anesthesiology. Pediatric critical care medicine : a journal of the Society of Critical Care

Medicine and the World Federation of Pediatric Intensive and Critical Care Societies.

2000;1(2):100-6.

Bramwell KJ, Haizlip J, Pribble C, VanDerHeyden TC, Witte M. The effect of etomidate

on intracranial pressure and systemic blood pressure in pediatric patients with

severe traumatic brain injury. Pediatric emergency care. 2006;22(2):90-3.

Herd D, Anderson BJ. Ketamine disposition in children presenting for procedural

sedation and analgesia in a children's emergency
department.  Paediatric anaesthesia. 2007;17(7):622-9.

Loepke AW. Developmental neurotoxicity of sedatives and anesthetics: a concern

for neonatal and pediatric critical care medicine? Pediatric critical care medicine : a

journal of the Society of Critical Care Medicine and the World Federation of Pediatric

Intensive and Critical Care Societies. 2010;11(2):217-26.

Soriano SG, Liu Q, Li J, Liu JR, Han XH, Kanter JL, et al. Ketamine activates cell cycle

signaling and apoptosis in the neonatal rat brain. Anesthesiology. 2010;112(5):1155-63.

Dong C, Rovnaghi CR, Anand KJ. Ketamine alters the neurogenesis of rat cortical neural

stem progenitor cells. Critical care medicine. 2012;40(8):2407-16.

Soriano SG. Neurotoxicity of ketamine: known unknowns. Critical care

medicine. 2012;40(8):2518-9.

Dong C, Anand KJ. Developmental neurotoxicity of ketamine in pediatric clinical

use. Toxicology letters. 2013;220(1):53-60.

Panzer O, Moitra V, Sladen RN. Pharmacology of sedative-analgesic

agents: dexmedetomidine, remifentanil, ketamine, volatile anesthetics, and the role of

26.

27.

28.

29.

30.

peripheral mu antagonists. Critical care clinics. 2009;25(3):451-69, vii.

Neema PK. Dexmedetomidine in pediatric cardiac anesthesia. Annals of cardiac
anaesthesia. 2012;15(3):177-9.

Yuen VM. Dexmedetomidine: perioperative applications in children. Paediatric
anaesthesia. 2010;20(3):256-64.

Chrysostomou C, Schulman SR, Herrera Castellanos M, Cofer BE, Mitra S, da Rocha MG, et
al. A Phase IlI/lll, Multicenter, Safety, Efficacy, and Pharmacokinetic Study of
Dexmedetomidine in Preterm and Term Neonates. The Journal of pediatrics.
2014;164(2):276-82.e3.

Sanders RD, Sun P, Patel S, Li M, Maze M, Ma D. Dexmedetomidine provides
cortical neuroprotection: impact on anaesthetic-induced neuroapoptosis in the rat
developing brain. Acta anaesthesiologica Scandinavica. 2010;54(6):710-6.

Tobias JD. Dexmedetomidine: applications in pediatric critical care and

310



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44,

45.

46.

pediatric anesthesiology. Pediatric critical care medicine : a journal of the Society of
Critical Care Medicine and the World Federation of Pediatric Intensive and Critical
Care Societies. 2007;8(2):115-31.

Anschel DJ, Aherne A, Soto RG, Carrion W, Hoegerl C, Nori P, et al. Successful
intraoperative spinal cord monitoring during scoliosis surgery using a total intravenous
anesthetic regimen including dexmedetomidine. Journal of clinical neurophysiology :
official publication of the American Electroencephalographic Society. 2008;25(1):56-61.
Maurtua MA, Cata JP, Martirena M, Deogaonkar M, Rezai A, Sung W, et
al. Dexmedetomidine for deep brain stimulator placement in a child with primary
generalized dystonia: case report and literature review. Journal of clinical anesthesia.
2009;21(3):213-6.

Ard J, Doyle W, Bekker A. Awake craniotomy with dexmedetomidine in pediatric
patients. Journal of neurosurgical anesthesiology. 2003;15(3):263-6.

Phan H, Nahata MC. Clinical uses of dexmedetomidine in pediatric patients.
Paediatric drugs. 2008;10(1):49-69.

Mason KP, O'Mahony E, Zurakowski D, Libenson MH. Effects of dexmedetomidine
sedation on the EEG in children. Paediatric anaesthesia. 2009;19(12):1175-83.

Mason KP, Lerman J. Review article: Dexmedetomidine in children: current knowledge
and future applications. Anesthesia and analgesia. 2011;113(5):1129-42.

Afonso J, Reis F. Dexmedetomidine: current role in anesthesia and intensive care.
Revista brasileira de anestesiologia. 2012;62(1):118-33.

Schifilliti D, Grasso G, Conti A, Fodale V. Anaesthetic-related neuroprotection:
intravenous or inhalational agents? CNS drugs. 2010;24(11):893-907.

Duffy CM, Matta BF. Sevoflurane and anesthesia for neurosurgery: a review. Journal
of neurosurgical anesthesiology. 2000;12(2):128-40.

Fairgrieve R, Rowney DA, Karsli C, Bissonnette B. The effect of sevoflurane on cerebral
blood flow velocity in children. Acta anaesthesiologica Scandinavica. 2003;47(10):1226-30.
Lerman J. Inhalational anesthetics. Paediatric anaesthesia. 2004;14(5):380-3.

Szabo EZ, Luginbuehl I, Bissonnette B. Impact of anesthetic agents on
cerebrovascular physiology in children. Paediatric anaesthesia. 2009;19(2):108-18.

Marsh DF, Hodkinson B. Remifentanil in paediatric anaesthetic practice.
Anaesthesia. 2009;64(3):301-8.

Sammartino M, Garra R, Sbaraglia F, De Riso M, Continolo N. Remifentanil in
children. Paediatric anaesthesia. 2010;20(3):246-55.

Tipps LB, Coplin WM, Murry KR, Rhoney DH. Safety and feasibility of continuous infusion
of remifentanil in the neurosurgical intensive care unit. Neurosurgery. 2000;46(3):596-
601; discussion -2.

Kofke WA, Attaallah AF, Kuwabara H, Garman RH, Sinz EH, Barbaccia J, et al.

311



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

The neuropathologic effects in rats and neurometabolic effects in humans of

large-dose remifentanil. Anesthesia and analgesia. 2002;94(5):1229-36, table of contents.

Wagner KJ, Willoch F, Kochs EF, Siessmeier T, Tolle TR, Schwaiger M, et al. Dose-

dependent regional cerebral blood flow changes during remifentanil infusion in

humans: a positron emission tomography study. Anesthesiology. 2001;94(5):732-9.

Lagace A, Karsli C, Luginbuehl |, Bissonnette B. The effect of remifentanil on cerebral

blood flow velocity in children anesthetized with
propofol. Paediatric anaesthesia. 2004;14(10):861-5.

Hans P, Bonhomme V. Why we still use intravenous drugs as the basic regimen

for neurosurgical anaesthesia. Current opinion in anaesthesiology. 2006;19(5):498-503.

German JW, Aneja R, Heard C, Dias M. Continuous remifentanil for pediatric

neurosurgery patients. Pediatric neurosurgery. 2000;33(5):227-9.

Engelhard K, Werner C. Inhalational or intravenous anesthetics for craniotomies?

Pro inhalational. Current opinion in anaesthesiology. 2006;19(5):504-8.

Fodale V, Schifilliti D, Pratico C, Santamaria LB. Remifentanil and the brain.

Acta anaesthesiologica Scandinavica. 2008;52(3):319-26.

Schramm WM, Papousek A, Michalek-Sauberer A, Czech T, lllievich U. The cerebral

and cardiovascular effects of cisatracurium and atracurium in neurosurgical patients.

Anesthesia and analgesia. 1998;86(1):123-7.

Kofke WA, Shaheen N, McWhorter J, Sinz EH, Hobbs G. Transcranial

Doppler ultrasonography with induction of anesthesia and neuromuscular blockade

in surgical patients. Journal of clinical anesthesia. 2001;13(5):335-8.

Sakabe T, Matsumoto M. Effects of anesthetic agents and other drugs on cerebral

blood flow, metabolism, and intracranial pressure. In: Cottrell, editor. Cottrell and

Young’s Neuroanesthesia. 5 ed. United Stated of America of America: ELSEVIER; 2010. p.

78-94.

Short J, Owen J. Preoperative assessment and preparation for anaesthesia in
children. Anaesthesia and Intensive Care Medicine. 2012; 13(9):417-23.

Jenkins K, Amin Y. Preoperative assessment of neurosurgical patients.
Anesthesia and Intensive Care Medicine 2013;14:382-6.

Bhananker SM, Ramamoorthy C, Geiduschek JM, Posner KL, Domino KB,
Haberkern CM, et al. Anesthesia-related cardiac arrest in children: update from
the Pediatric Perioperative Cardiac Arrest Registry. Anesthesia and analgesia.
2007;105(2):344-50.

Rekate HL. The pediatric neurosurgical patient: the challenge of growing up.
Seminars in pediatric neurology. 2009;16(1):2-8.

Drake JM, Riva-Cambrin J, Jea A, Auguste K, Tamber M, Lamberti-Pasculli M.
Prospective surveillance of complications in a pediatric neurosurgery unit.

312



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

Journal of neurosurgery Pediatrics. 2010;5(6):544-8.
Mekitarian Filho E, Carvalho WB, Cavalheiro S. Perioperative patient
management in pediatric neurosurgery. Revista da Associacao Medica Brasileira
(1992). 2012;58(3):388-96.
McClain C, Soriano S, Rockoff M. Pediatric Neurosurgical Anaesthesia. In:
Cote, editor. Practice of Anesthesia for Infants and Children: Elsevier; 2013. p. 510-
34.
Practice advisory for perioperative visual loss associated with spine surgery: a
report by the American Society of Anesthesiologists

Task Force on Perioperative

Blindness. Anesthesiology. 2006;104(6):1319-28.
Rozet |, Vavilala MS. Risks and benefits of patient positioning during
neurosurgical care. Anesthesiology clinics. 2007;25(3):631-53, x.
Sivarajan VB, Bohn D. Monitoring of standard hemodynamic parameters:
heart rate, systemic blood pressure, atrial pressure, pulse oximetry, and end-tidal
CO2. Pediatric critical care medicine : a journal of the Society of Critical Care
Medicine and the World Federation of Pediatric Intensive and Critical Care
Societies. 2011;12(4 Suppl):S2-s11.
Allen M. Lactate and acid base as a hemodynamic monitor and markers of cellular
perfusion. Pediatric critical care medicine : a journal of the Society of Critical
Care Medicine and the World Federation of Pediatric Intensive and Critical Care
Societies. 2011;12(4 Suppl):S43-9.
Lemson J, Nusmeier A, van der Hoeven JG. Advanced hemodynamic monitoring
in critically ill children. Pediatrics. 2011;128(3):560-71.
Soriano SG, McCann ME, Laussen PC. Neuroanesthesia. Innovative
techniques and monitoring. Anesthesiology clinics of North America.
2002;20(1):137-51.
Soriano S, McManus ML. Pediatric Neuroanesthesia and Critical Care. In:
Cottrell, editor. Cottrell and Young Neuroanesthesia. 5 ed: Elsevier; 2010. p. 327-
42.
Jameson LC, Janik DJ, Sloan TB. Electrophysiologic monitoring in
neurosurgery. Anesthesiology clinics. 2007;25(3):605-30, x.
71. Ghanayem NS, Wernovsky G, Hoffman GM. Near-infrared spectroscopy as a

hemodynamic monitor in critical illness. Pediatric critical care medicine : a journal of

the Society of Critical

Care Medicine and the World Federation of Pediatric Intensive and Critical Care
Societies. 2011;12(4 Suppl):S27-32.
Scott JP, Hoffman GM. Near-infrared spectroscopy: exposing the dark (venous) side of

313



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

the circulation. Paediatric anaesthesia. 2014;24(1):74-88.

Sury M. Brain Monitoring in Children. Anesthesiology clinics. 2014;32(1):115-32.

Strantzas S HL. Principles of Neuro electrophysiology Monitoring. In: Bissonnette B,
editor. Pediatric Anesthesia: Basic principles —State of the Art-Future. Unites States of
America: People Medical Publishing House;; 2011. p. 1213-44.

Jameson LC, Sloan TB. Neurophysiologic monitoring in neurosurgery. Anesthesiology
clinics. 2012;30(2):311-31.

Francis L, Mohamed M, Patino M, McAuliffe J. Intraoperative neuromonitoring in
pediatric surgery. International anesthesiology clinics. 2012;50(4):130-43.

Tommasino C. Fluids and the neurosurgical patient. Anesthesiology clinics of North
America. 2002;20(2):329-46, vi.

Renata R, Zornow M. Fluid Management during Craniotomy. In: Cottrell, editor.
Cottrel Young Brain. 5 ed. United States of America: Elsevier; 2010. p. 147-60.

Doherty M, Buggy DJ. Intraoperative fluids: how much is too much? British journal
of anaesthesia. 2012;109(1):69-79.

Kozek-Langenecker SA, Afshari A, Albaladejo P, Santullano CA, De Robertis E, Filipescu DC,
et al. Management of severe perioperative bleeding: guidelines from the European
Society of Anaesthesiology. European journal of anaesthesiology. 2013;30(6):270-382.
Tyrrell CT, Bateman ST. Critically ill children: to transfuse or not to transfuse packed
red blood cells, that is the question. Pediatric critical care medicine : a journal of the
Society of Critical Care Medicine and the World Federation of Pediatric Intensive and
Critical Care Societies. 2012;13(2):204-9.

Zuluaga M. Management of perioperative bleeding in children. Step by step
review. Colombian Journal of Anesthesiology. 2013;41(1):50-6.

Secher EL, Stensballe J, Afshari A. Transfusion in critically ill children: an ongoing
dilemma. Acta anaesthesiologica Scandinavica. 2013;57(6):684-91.

Zuluaga M. Pediatric perioperative bleeding — Basic considerations. Colombian Journal
of Anesthesiology. 2013;41(1):44-9.

Li PA, Shuaib A, Miyashita H, He QP, Siesjo BK, Warner DS. Hyperglycemia
enhances extracellular glutamate accumulation in rats subjected to forebrain
ischemia. Stroke; a journal of cerebral circulation. 2000;31(1):183-92.

Murat |, Dubois MC. Perioperative fluid therapy in pediatrics. Paediatric
anaesthesia. 2008;18(5):363-70.

Murat I, Humblot A, Girault L, Piana F. Neonatal fluid management. Best practice &
research Clinical anaesthesiology. 2010;24(3):365-74.

Sumpelmann R, Becke K, Crean P, Johr M, Lonngvist PA, Strauss JM, et al.
European consensus statement for intraoperative fluid therapy in children.
European journal of anaesthesiology. 2011;28(9):637-9.

314



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

89. Terris M, Crean P. Fluid and electrolyte balance in children. Anesthesia and
Intensive Care Medicine. 2011;13(15-19).

90. Najafi N, Veyckemans F, Berghmans J, De Groote F, De Ville A, Huys J, et
al. Belgian recommendations on perioperative maintenance fluid management
of surgical pediatric population. Acta anaesthesiologica Belgica. 2012;63(3):101-9.

91. Pitfield AF, Carroll AB, Kissoon N. Emergency management of increased
intracranial pressure. Pediatric emergency care. 2012;28(2):200-4; quiz 5-7.

92. Thongrong C, Kong N, Govindarajan B, Allen D, Mendel E, Bergese SD. Current
Purpose and Practice of Hypertonic Saline in Neurosurgery: A Review of
the Literature. World neurosurgery. 2013 Article in Press.

93. Grape S, Ravussin P. Osmotherapy for Tratment of Acute Intracraneal
Hypertension. Journal of neurosurgical anesthesiology. 2012;24(4):402-6.

94. Starke RM, Dumont AS. The Role of Hypertonic Saline in Neurosurgery. World
neurosurgery. 2013, Article in Press.

95. Fisher B, Thomas D, Peterson B. Hypertonic saline lowers raised intracranial
pressure in children after head trauma. Journal of neurosurgical anesthesiology.
1992;4(1):4-10.

96. Ropper AH. Hyperosmolar therapy for raised intracranial pressure. The New
England journal of medicine. 2012;367(8):746-52.

97. Diringer M. New trends in hypersmolar therapy? Curr Opin Crit Care. 2013;19(2):77-82.

98. Thenuwara K, Todd MM, Brian JE, Jr. Effect of mannitol and furosemide
on plasma osmolality and brain water. Anesthesiology. 2002;96(2):416-21.

99. Leslie K, Sessler DI. Perioperative hypothermia in the high-risk surgical patient.
Best practice & research Clinical anaesthesiology. 2003;17(4):485-98.

100. Kurz A. Thermal care in the perioperative period. Best practice &
research Clinical anaesthesiology. 2008;22(1):39-62.

101. Reynolds L, Beckmann J, Kurz A. Perioperative complications of hypothermia.
Best practice & research Clinical anaesthesiology. 2008;22(4):645-57.

102. Torossian A. Thermal management during anaesthesia and thermoregulation
standards for the prevention of inadvertent perioperative hypothermia. Best
practice & research Clinical anaesthesiology. 2008;22(4):659-68.

103. Gorges M, Ansermino JM, Whyte SD. A retrospective audit to examine the
effectiveness of preoperative warming on hypothermia in spine deformity
surgery patients. Paediatric anaesthesia. 2013;23(11):1054-61.

104. Faberowski LW, Black S, Mickle JP. Incidence of venous air embolism during
craniectomy for craniosynostosis repair. Anesthesiology. 2000;92(1):20-3.

105. Schubert A, Deogaonkar A, Drummond JC. Precordial Doppler probe placement for

315



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

optimal detection of venous air embolism during craniotomy. Anesthesia and
analgesia. 2006;102(5):1543-7.

Mirski MA, Lele AV, Fitzsimmons L, Toung TJ. Diagnosis and treatment of vascular
air embolism. Anesthesiology. 2007;106(1):164-77.

Shaffner DH, Heitmiller ES, Deshpande JK. Pediatric perioperative life support.
Anesthesia and analgesia. 2013;117(4):960-79.

Lai LT, Ortiz-Cardona JR, Bendo AA. Perioperative pain management in the
neurosurgical patient. Anesthesiology clinics. 2012;30(2):347-67.

Furay C, Howell T. Pediatric Neuroanaesthesia Continuing Education in Anaesthesia
and Critical Care and Pain. 2010;10(6):172-6.

Thomas J. Reducing the risk in neonatal anesthesia. Paediatric anaesthesia.
2014;24(1):106-13.

Soriano SG, Eldredge EA, Rockoff MA. Pediatric neuroanesthesia. Neuroimaging clinics
of North America. 2007;17(2):259-67.

Keyes M. Anesthetic Considerations in the Child with Myelomeningocele. Seminars
in Anesthesia, Perioperative Medicine Pain. 2003;22(2):125-33.

Hamid RK, Newfield P. Pediatric neuroanesthesia. Neural tube defects.
Anesthesiology clinics of North America. 2001;19(2):219-28.

Kulkarni AV, Warf BC, Drake JM, Mallucci CL, Sgouros S, Constantini S. Surgery
for hydrocephalus in sub-Saharan Africa versus developed nations: a risk-adjusted
comparison of outcome. Child's nervous system : ChNS : official journal of the
International Society for Pediatric Neurosurgery. 2010;26(12):1711-7.

Kandasamy J, Jenkinson MD, Mallucci CL. Contemporary management and recent
advances in paediatric hydrocephalus. BMJ (Clinical research ed). 2011;343:d4191.
Fabregas N, Craen RA. Anaesthesia for minimally invasive neurosurgery. Best practice
& research Clinical anaesthesiology. 2002;16(1):81-93.

Nienaber J. Anesthesia for ventriculo-peritoneal shunts. South Afr Journal Anaesth
Analg. 2011;17(1):1-3.

de Beer D, Bingham R. The child with facial abnormalities. Current opinion

in anaesthesiology. 2011;24(3):282-8.

Thomas K, Hughes C, Johnson D, Das S. Anesthesia for surgery related to craniosynostosis:
a review. Part 1. Paediatric anaesthesia. 2012.

Stricker PA, Cladis FP, Fiadjoe JE, McCloskey JJ, Maxwell LG. Perioperative management
of children undergoing craniofacial reconstruction surgery: a practice survey.
Paediatric anaesthesia. 2011;21(10):1026-35.

Stricker PA, Shaw TL, Desouza DG, Hernandez SV, Bartlett SP, Friedman DF, et al. Blood
loss, replacement, and associated morbidity in infants and children undergoing
craniofacial surgery. Paediatric anaesthesia. 2010;20(2):150-9.

122. Morray J. Cardiac arrest in anesthetized children: recent advances and

316



123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

challenges for the future Pediatric Anesthesia 2011(21):722-9.

Tobias JD, Johnson JO, Jimenez DF, Barone CM, McBride DS, Jr. Venous air
embolism during endoscopic strip craniectomy for repair of craniosynostosis
in infants. Anesthesiology. 2001;95(2):340-2.

WakeUp Safe.2011 [January 2014]. Available

from:

http://www.wakeupsafe.org/Hyperkalemiastate

ment.pdf. .

Vraets A, Lin Y, Callun J. Transfusion-Associated Herkalemia Transfusion
Medicine Review. 2011;25(3):184-96.

Diab YA, Wong EC, Luban NL. Massive transfusion in children and neonates. British

journal of haematology. 2013;161(1):15-26.

Stricker PA, Fiadjoe JE, Davis AR, Sussman E, Burgess BJ, Ciampa B, et al.
Reconstituted blood reduces blood donor exposures in children undergoing
craniofacial reconstruction surgery. Paediatric anaesthesia. 2011;21(1):54-61.
Haas T, Mauch J, Weiss M, Schmugge M. Management of Dilutional
Coagulopathy during Pediatric Major Surgery. Transfusion medicine and
hemotherapy : offizielles Organ der Deutschen Gesellschaft fur
Transfusionsmedizin und Immunhamatologie. 2012;39(2):114-9.

Haas T, Fries D, Velik-Salchner C, Oswald E, Innerhofer P. Fibrinogen in
craniosynostosis surgery. Anesthesia and analgesia. 2008;106(3):725-31, table of
contents.

Di Rocco C, Tamburrini G, Pietrini D. Blood sparing in craniosynostosis surgery.
Seminars in pediatric neurology. 2004;11(4):278-87.

Szpisjak D, Paquet C. Perioperative blood sparing Techniques in Pediatric
Patients. In: Bissonnette B, editor. Pediatric Anesthesia: Basic Principles-State of
the Art-Future. Unites States of America: People Medical Publishing House,; 2011.
p. 861-72.

Naran S, Cladis F, Fearon J, Bradley J, Michelotti B, Cooper G, et al. Safety of
preoperative erythropoietin in surgical calvarial remodeling: an 8-year
retrospective review and analysis. Plastic and reconstructive surgery.
2012;130(2):305e-10e.

Lacroix J, Hebert PC, Hutchison JS, Hume HA, Tucci M, Ducruet T, et al.
Transfusion strategies for patients in pediatric intensive care units. The
New England journal of medicine. 2007;356(16):1609-19.

Rouette J, Trottier H, Ducruet T, Beaunoyer M, Lacroix J, Tucci M. Red blood cell
transfusion threshold in postsurgical pediatric intensive care patients: a
randomized clinical trial. Annals of surgery. 2010;251(3):421-7.

317



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

135. Stricker PA, Fiadjoe JE, Kilbaugh TJ, Pruitt EY, Taylor JA, Bartlett SP, et al.
Effect of transfusion guidelines on postoperative transfusion in children
undergoing craniofacial reconstruction surgery. Pediatric critical care medicine :
a journal of the Society of Critical Care Medicine and the World Federation of
Pediatric Intensive and Critical Care Societies. 2012;13(6):e357-62.

136. Dadure C, Sauter M, Bringuier S, Bigorre M, Raux O, Rochette A, et al.
Intraoperative tranexamic acid reduces blood transfusion in children undergoing
craniosynostosis  surgery: a randomized double-blind study. Anesthesiology.
2011;114(4):856-61.

137. Goobie SM, Meier PM, Pereira LM, McGowan FX, Prescilla RP, Scharp LA, et al. Efficacy
of tranexamic acid in pediatric craniosynostosis surgery: a double-blind, placebo-
controlled trial. Anesthesiology. 2011;114(4):862-71.

138. Hughes C, Thomas K, Johnson D, Das S. Anesthesia for surgery related to craniosynostosis:
a review. Part 2. Paediatric anaesthesia. 2013;23(1):22-7.

139. Grant JA, Howard J, Luntley J, Harder J, Aleissa S, Parsons D. Perioperative blood
transfusion requirements in pediatric scoliosis surgery: the efficacy of tranexamic
acid. Journal of pediatric orthopedics. 2009;29(3):300-4.

140. Ker K, Edwards P, Perel P, Shakur H, Roberts I. Effect of tranexamic acid on surgical
bleeding: systematic review and cumulative meta-
analysis. BMJ (Clinical research ed). 2012;344:e3054.

141. Koh JL, Gries H. Perioperative management of pediatric patients with
craniosynostosis. Anesthesiology clinics. 2007;25(3):465-81, viii.

142. lLavoie J. Blood transfusion risks and alternative strategies in pediatric patients.
Paediatric anaesthesia. 2011;21(1):14-24.

143. Vergnaud E, Vecchione A, Blanot S, di Rocco F, Arnaud E, Renier D, et al. Reducing
blood losses and transfusion requirements in craniosynostosis surgery: an endless
guest? Anesthesiology. 2012;116(3):733-4; author reply 4-5.

144. Pietrini D. Intraoperative management of blood loss during craniosynostosis
surgery. Paediatric anaesthesia. 2013;23(3):278-80.

145. Stricker PA, Fiadjoe JE. Anesthesia for Craniofacial Surgery in Infancy. Anesthesiology
clinics. 2014;32(1):215-35.

146. Latham GJ. Anesthesia for the Child with Cancer. Anesthesiology clinics. 2014;32(1):185-
213. 147. Piastra M, Di Rocco C, Tempera A, Caresta E, Zorzi G, Tosi F, et al. Massive blood
transfusion in choroid plexus tumor surgery: 10-years' experience. Journal of clinical

anesthesia.
2007;19(3):192-7.

148. Wise-Faberowski L, Soriano SG, Ferrari L, McManus ML, Wolfsdorf JI, Majzoub J, et
al. Perioperative management of diabetes insipidus in children. Journal of

318



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

neurosurgical anesthesiology. 2004;16(3):220-5.

149. Mishra G, Chandrashekhar SR. Management of diabetes insipidus in children. Indian
journal of endocrinology and metabolism. 2011;15 Suppl 3:5180-7.

150. Maher CO, Raffel C. Neurosurgical treatment of brain tumors in children. Pediatric clinics
of North America. 2004;51(2):327-57.

151. Udomphorn Y, Armstead WM, Vavilala MS. Cerebral blood flow and autoregulation
after pediatric traumatic brain injury. Pediatric neurology. 2008;38(4):225-34152. Huh JW,
Raghupathi R. New concepts in treatment of pediatric traumatic brain injury.
Anesthesiology clinics. 2009;27(2):213-40.

153. Hu CF, Fan HC, Chang CF, Chen SJ. Current approaches to the treatment of head
injury in children. Pediatrics and neonatology. 2013;54(2):73-81.

154. Chiesa A, Duhaime AC. Abusive head trauma. Pediatric clinics of North
America. 2009;56(2):317-31.

155. Porter D, Morris K. Traumatic brain injury in the paediatric population. Paediatrics
and Child Health. 2013;23(5):212-9.

156. Bhalla T, Dewhirst E, Sawardekar A, Dairo O, Tobias JD. Perioperative
management of the pediatric patient with traumatic brain injury. Paediatric
anaesthesia. 2012;22(7):627-40.

157. Lacroix J, Demaret P, Tucci M. Red blood cell transfusion: decision making in
pediatric intensive care units. Seminars in perinatology. 2012;36(4):225-31.

158. Laroche M, Kutcher ME, Huang MC, Cohen MJ, Manley GT. Coagulopathy after
traumatic brain injury. Neurosurgery. 2012;70(6):1334-45.

159. Kumar MA. Coagulopathy associated with traumatic brain injury. Current
neurology and neuroscience reports. 2013;13(11):391.

160. Kochanek PM, Carney N, Adelson PD, Ashwal S, Bell MJ, Bratton S, et al.
Guidelines for the acute medical management of severe traumatic brain
injury in infants, children, and adolescents--second edition. Pediatric critical
care medicine : a journal of the Society of Critical Care Medicine and the
World Federation of Pediatric Intensive and Critical Care Societies. 2012;13
Suppl 1:51-82.

161. Avarello JT, Cantor RM. Pediatric major trauma: an approach to
evaluation and management. Emergency medicine clinics of North America.
2007;25(3):803-36, x.

162. Goodwin C, Recinos P, Jallo G. Pediatric Spinal Trauma. Neurosurgery
Quarterly. 2012;22(2):73-80.

163. Mathison D, Kadom N, Krug S. Spinal cord injury in the pediatric patient. Clinical
Pediatric Emergency Medicine. 2008;9(2):106-23.

164. Basu S. Spinal injuries in children. Frontiers in neurology. 2012;3:96.

319



Gay Mé Héi Stec Nhi Khoa (George A. Gregory & Dean B. Andropoulos)

165.

166.

167.

168.

169.

170.

Ponce de Leon F, Gordillo-Jimenez L, Castro-Sierra E. Cerebral Arteriovenous
Malformations in Childhood: Part Il. Contemporary Neurosurgery. 2009;31(6):1-6.
Millar C, Bissonnette B, Humphreys RP. Cerebral arteriovenous malformations in
children. Canadian journal of anaesthesia = Journal canadien d'anesthesie.
1994;41(4):321-31.

Di Rocco C, Tamburrini G, Rollo M. Cerebral arteriovenous malformations in
children. Acta neurochirurgica. 2000;142(2):145-56; discussion 56-8.

Terezakis S, Storm PB, Storm MF, Avellino AM. Spontaneous Intracranial
Hemorrhages in Children. Neurosurgery Quarterly. 2002;12(3):216-29.

Bulusu R, Manninem P. Anesthesia for endovascular Treatment of
Intracranial Vascular Lesions: Arteriovenous Malformations, Arteriovenous
Fistulae, Aneurysm and Tumors. Seminars in Anesthesia, Perioperative Medicine
and Pain. 2000;19(4):254-63.

Newfield P, Hamid R. Pediatric neuroanesthesia:Arteriovenous malformations

Anesthesiology Clinics of NA. 2001;19(2):229-35.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

Miller C, Mirski M. Anesthesia considerations and intraoperative monitoring during
surgery for arteriovenous malformations and dural arteriovenous fistulas. Neurosurgery
clinics of North America. 2012;23(1):153-64.

Toma AK, Davagnanam |, Ganesan V, Brew S. Cerebral arteriovenous shunts in
children. Neuroimaging clinics of North America. 2013;23(4):757-70.

Smith J, Scott M. Treatment of MoyaMoya Syndrome in children. Seminars
in Cardiovascular Diseases and Stroke. 2002;1:225-39.

Vendrame M, Kaleyias J, Loddenkemper T, Smith E, McClain C, Rockoff M, et
al. Electroencephalogram monitoring during intracranial surgery for moyamoya
disease. Pediatric neurology. 2011;44(6):427-32.

Parray T, Martin TW, Siddiqui S. Moyamoya disease: a review of the disease and
anesthetic management. Journal of neurosurgical anesthesiology. 2011;23(2):100-9.
Mulatinho M, Araujo E, Evaristo P. Epilepsy and Anesthesia. Revista brasileira
de anestesiologia. 2011;61(2):232-54.

Arango MF, Steven DA, Herrick IA. Neurosurgery for the treatment of epilepsy.
Current opinion in anaesthesiology. 2004;17(5):383-7.

Davidson A. Anaesthesia for paediatric epilepsy surgery. Journal of clinical neuroscience
: official journal of the Neurosurgical Society of Australasia. 2004;11(3):280-2.

Ledn-Alvarez E. Anestesia en neurocirugia funcional en pediatria. Revista Mexicana
de Anestesiologia. 2010;33(1):S 122-S 4.

McMorrow SP, Abramo TJ. Dexmedetomidine sedation: uses in pediatric
procedural sedation outside the operating room. Pediatric emergency care.
2012;28(3):292-6.

320



GAY ME TRONG PHAU THUAT THAN KINH O TRE EM

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

Jacob R, Adhikary S, Daniel R. Anesthesia for pediatric epilepsy surgery. . Journal of

Pediatric Neurosciences 2008;3(1):82-7.

Soriano SG, Bozza P. Anesthesia for epilepsy surgery in children. Child's nervous system
ChNS : official journal of the International Society for Pediatric

Neurosurgery. 2006;22(8):834-43.

Koh JL, Egan B, McGraw T. Pediatric epilepsy surgery: anesthetic

considerations. Anesthesiology clinics. 2012;30(2):191-206.

Noachtar S, Borggraefe |. Epilepsy surgery: a critical review. Epilepsy & behavior :

E&B. 2009;15(1):66-72.

Kossoff E, Jallo G. Cortical and deep brain stimulation. In: Cataltepe O JG, editor.

Pediatric epilepsy surgery: preoperative assessment and surgical treatment in pediatric

patients. New York: Thieme Publishers; 2010. p. 290-2.

Erickson KM, Cole DJ. Anesthetic considerations for awake craniotomy for epilepsy

and functional neurosurgery. Anesthesiology clinics. 2012;30(2):241-68.

Everett LL, van Rooyen IF, Warner MH, Shurtleff HA, Saneto RP, Ojemann
JG. Use of dexmedetomidine in awake craniotomy in adolescents: report of
two cases. Paediatric anaesthesia. 2006;16(3):338-42.
Sebeo J, Deiner SG, Alterman RL, Osborn IP. Anesthesia for pediatric deep brain
stimulation. Anesthesiology research and practice. 2010(10):1-4.
Skucas AP, Artru AA. Anesthetic complications of awake craniotomies for
epilepsy surgery. Anesthesia and analgesia. 2006;102(3):882-7.
Venkatraghavan L, Luciano M, Manninen P. Review article: anesthetic
management of patients undergoing deep brain

stimulator  insertion. Anesthesia and analgesia.
2010;110(4):1138-45.
Elsey N, Martin D, Grondin R, Tobias JD. Anesthetic care during awake
craniotomy in a pediatric patients. Pediatric Anesthesia and Critical Care Journal.
2013;1(2):61-71.
Patel S, Appleby I. Anaesthesia for interventional neuroradiology. Anaesthesia &
intensive care medicine 2013;14(9):387-90.

321



