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PAT VAN PE

Viém ndo cap 1a tinh trang nang va de doa tinh mang bénh nhan. Bay
la b¢nh 1y c6 ty I¢ tir vong cao, ddc biét ¢ nhom tré viém nao nhap khoa
Hai strc cap ciu voi d1em hon mé Glasgow (GCS) < 8 diém. Nguy co tir
vong ctiia nhém nay cao gap 4,32 Ian S0 Vi nhém cd GCS > 8 diem, ty 1é
t vong tur 44,11% dén 57,89%. D4i vai bénh viém ndo do virus, phan 16n
chua c6 thudc diéu tri dac hiéu, trir viém nfo do Herpes 5|mplex (cling pha|
d1eu tri sém truge khi bénh nhan hdn mé), nén diéu tri viém ndo chu yeu la
dleu tri triéu chimg va diéu tri ting ap luc noi so (ICP). Dicu tri tang ICP
gom hai myc tiéu la giam va phong tang ICP, tang tugi mau va oxy hoa
vung n&o bi ton thuong. Do vay phai giam sat va duy tri ICP va ap luc tusi
mau nao (CPP) trong mét gisi han nhat dinh, nharn dam bao kha néng tudi
mau n&o, han ché ton thuong nio thtr phét sau tén thuong ban dau, cing
nhu phong thoét vi ndo. Bai vi ICP tang, CPP glam dén mot _ngudng nao
do, khong con dong méu ndo, khong con tudi mau ndo va két qua la dan
dén chét nfo.

ICP la mét yéu t6 quyét dinh dén ap luc twdi mau ndo va thuong
tang ¢ bénh nhan viém ndo. Tang ICP gap 69% bénh nhan viém ndo do
virus, dac biét & nhém bénh nhan hon mé véi diém GCS<8 diém. Pay
la nguyen nhan cua chén ep than néo, suy glam tuan hoan no, 1a mot
nguyén nhan quan trong gay nén di chitng ndo va tir vong ¢ bénh nhan
viém ndo cap nang.

Theo dgi ICP va CPP cho phép céc bac sy dicu tri theo dich nham
giam ICP va hd tro tuéi mau ndo ¢ bénh nhan tang ICP. Cac nghién ciu
chi ra rang theo dGi ICP va CPP ¢6 thé giam ty € tir vong & bénh nhan tang
ICP. Tuy nhién, ngudng can duy tri ICP va CPP ciing chua duoc thong
nhat, hau hét cac nghién Clru trén déu ¢ nhém tre bi Chan thuong so no, rat
it cac nghién ciru duoc tién hanh & tré viém ndo cip, dic biét & nhom tré
viém n&o hén mé vai diém GCS < 8 diém.

Tai khoa Hoi suc cap ciu - benh vign Nhi Trung uong, ty I¢ bénh ly
than kinh chiém 17% téng sé bénh nhan nhap va cha yéu Ia viém nao. bay
la nhoém bénh co ty I¢ tir vong cao dimng hang thtr 3 & khoa Hai suc cap cau
(chiém 18,2% tong s6 bénh nhan tir vong) va ty 1 tir vong ciia nhom nay la

40%. Do vay dé xac dinh gi4 tri ciia ICP va CPP trong theo doi va diéu tri
bénh nhan viém néo nang, chung t6i thyc hién dé tai: “Xdc dinh nguwong
gia trj cia ap luc ngi sp va ap lwc twdi mau ndo trong tién lugng ket
qud diéu tri tang dap luC ngi s trong viém nao cap nang 4 tré em”,
nham cac muc tiéu sau:
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- Xadc dinh ty 1é thanh cong cia dich diéu tri ICP <20 mmHg, CPP
> 40 mmHg va MAP > 60 mmHg doi véi bénh nhan viém nio cap
nang ¢ tré em.

- Xdc dinh nguong gia tri ciia ICP doi Vi tién lrong két qua diéu
tri bénh nhan tang dp luc ndi so do viém ndo cap ngng ¢ tré em.

- Xdc dinh nguéng gia tri ciia CPP doi Véi tién lwong két qua diéu
tri bénh nhan tang dp luc ndi sp do viém ndo cap ngng ¢ tré em.

- Tim hiéu mét sé yéu té anh hwong d@én két qua diéu tri bénh nhan
tang ap luc ngi sp do viém ndo cap ngng ¢ tré em.

Y nghia khoa hoc va thuc tién

Tang éap luc ndi trong bénh 1y viém nado la tinh trang nang, vai ty 1€
tr vong va di chung cao. Muc tiéu diéu tri ngoai hoi strc chung, diéu tri
nguyén nhan thi viéc kiém soat &p luc noi so va ap luc tuéi mau ndo
trong mot gidi han nhat dinh 1a van dé cét 16i.

Tai Viét Nam tir trude tai nay gap kho khan trong viée do ap luc so
va &p luc tudi mau ndo & tré em va giam sat cac chi sé nay mot cach co
hé théng nham diéu chinh dung va kip thoi dé giam duoc ty 18 tir vong
va di ching

Pich kiém soat ap luc noi so hién van dang con tranh cai dac biét
ddi twong tré em

Phai nhanh chéng dam bao duoc dich diéu tri trong diéu tri tang ap
luc noi so. Can ap dung day du cac bién phap diéu tri va can nhéc chién
luoc diéu tri dua trén CPP.

Can tich cuc diéu tri dé duy tri ICP dudi 20 mmHg, gidm sét chit
ché dé ICP khong vuot qua 32 mmHg trong qua trinh diéu tri. Néu ICP
trén 32 mmHg, sau khi di ap dung tat ca cac budc diéu tri thi nén can
nhéc trién khai ki thuat mo so.

Can phai duy tri CPP trén 53,1 mmHg trong qua trinh diéu tri. Can
su dung thubc van mach dé dam bao CPP nhu mong mudn.

Kiém soat chat ché PaCO2 trong quéa trinh diéu tri, khong dé
PaCO2 vuot qua 45 mmHg, s€ lam tang nguy co tir vong
Céu tric lugn an

Luan &n gom 132 trang, dat van dé 2 trang, tong quan 43 trang, doi
tuong va phuong phdp nghién cuu 16 trang, két qua nghlen ciu 34
trang, ban luan 35 trang, két luan 1 trang, kién nghi 1 trang, c6 35 bang,
20 hinh, 12 biéu dd, 149 tai liéu tham khao trong d6 9 tai liéu tiéng
Viét, 140 tai liéu tiéng Anh.
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CHUONG 1. TONG QUAN

1.1. Viém néo

Viém ndo cap do virus Ia tinh trang viém nhiém cap tinh cua nhu
mo néo, cd thé lan toa hay khu trd, thuong gap & tré em trén 1 tudi va
ngudi tré tudi.
1.1.1. Nguyén nhan viém néo virus

Nguyén nhan viém ndo rat phong phi va tan suat gay bénh ciing
khac nhau. Cac nguyén nhan thuong gap nhu: viém ndo Nhat Ban,
HSV1, EBV, Influenza A, Adenovirus, Poliovirus, Coxsackievus,
Echovirus, West nile virus, Enterovirus 71, virus thay dau, St Louis
virus. Theo Lé Van Tan, Pham Nhat An, cac nguyén nhan viém néo hay
gap tai Viét Nam la: viém ndo Nhat Ban, Herpes simplex virus,
Enterovirus, Dengue virus.
1.1.2. Ty |¢ tang dp luc ngi Sg trong viém nédo

Tang ICP chiém ty 16 69% & nhém bénh nhan hén mé voi diém
GCS < 8 diém.

Tang ICP gap ty I¢ 43% bénh nhan viém ndo Nhat Ban c6 triéu
ching co giat.
1.1.3. C4c yéu té danh hwéng dén tir vong ¢ viém néo

Ty 1€ tir vong: ty 1€ tir vong phu thudc vao nguyén nhéan gay bénh,
Vv6i virus dai thi 100% tir vong, voi bénh viém ndo Herpes khong diéu
tri thi ty 1€ tar vong khoang 70%.

Mt khac, tir vong trong viém ndo bi anh huong bai nhiéu yéu té
nhu mirc d6 hdn mé, dau hiéu than kinh cua ting ap luc ni so, thoat vi
ndo, co giat sau nhap vién 48 gio, co giat kéo dai hoac co giat cuc bo,
giam phan xa, giam truong lyc co, giam co luc, diém Glasgow thap, rdi
loan nhip tha, ha than nhiét, ha huyét ap.

1.2. Sinh ly caa ap luc ndi so

ICP 1a tong thanh cta 3 yéu t6: nhu mé ndo, mau va dich nao tiy. ICP
dong vai tro quan trong dbi Vi sur thay doi ciia CPP va CBF.

Theo Paul, ICP ¢ tré so sinh du thang la 1,5 — 6 mmHg, tré nho 3 -7
mmHg, trudc tudi day thi ICP < 12 mmHg, thanh nién thi ICP < 18 mmHg.
1.2.1. Hoc thuyét Monro - Kellie
a. C4c thanh phan tao nén p luc noi so

N4o chiém 80%, mau 10% va dich néo tay (CSF) 1a 10%.
b. Co ché duy tri 6n dinh &p lrc noi so
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Do ICP khong doi, nén dé gitr ICP trong gidi han binh thuong, cac
thanh phan tao nén thé tich hop so phai cd su diéu chinh, nham duy tri
ICP trong gi6i han binh thuong.
¢+ Su diéu chinh caa dich néo tay

Sy diéu chinh cua dich ndo tuy dya trén ba co ché sau:

- Tang su dich chuyén cua dich ndo tay vao bao tay séng;

- Giam kha nang san xuat dich n&o tay tir dam réi mach mac;

- Tang kha nang hép thu: dich ndo tay duoc hap thu chu yéu qua ndt

nhén.
% Diéu chinh thé tich mau

Mau tinh mach bu trir boi sy dich chuyén thong qua céc xoang tinh
mach mang cung.

1.2.2. Anh hwong ciia ting dp luc ndi so

Khi ICP ting, CPP s& giam dén mot ngudng nao do, khong con
CBF, dan dén khong con tudi mau ndo ma hau qua cudi cung la chét
ndo. Trudc khi xay ra diéu d6 cau triic ndo bat dau thodat vi (tut ket). Co
ché bu trir sinh ly nay xay ra, dé ¢ gang duy tri CBF.

1.3. Sinh ly bénh cia tang ap luc ndi so do viém nao

Phi ndo la yéu té quyét dinh ting ICP. Phu ndo c6 thé chia thanh 5
loai, mdi loai déu do co ché bénh ly khac nhau tao nén va cac co ché
nay thuong phéi hop véi nhau. Trong viém nio, ting ICP do co ché doc
té bao xuat hién & giai doan som, con & giai doan muon 1a co ché phu
ndo do mach va ap luc tham thau.

1.4. Pidu tri ting ap luc ndi so trong viém n&o dya trén do ICP

Muc tiéu didu tri 1a dam bao CPP téi thiéu, can thiét dé duy tri

cung cip 6xy va cac chat dinh dudng téi thiéu cho nio.
- Duy tri ap luc noi so dudi 20 mmHg;
- Duy tri ap luc tudi mau ndo > 40 mmHg.

CPP ¢ ngudng 40 mmHg la ap luc tdi thiéu ddi véi bénh nhi chan
thuong so ndo, mirc ngudng 40-50mmHg 13 ngudng can dugc xem xét, dic
biét can chii y dén hira tudi ciia ngudi bénh trong didu tri. Trong nghién cau
cua Shetty V& tang ICP ¢ nhém tré nhiém khuan than kinh trung wong, CPP
duoc khuyén nghi duy tri > 50 mmHg.
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1.5. Cac nghién cieu vé gia tri cia CPP va ICP déi véi tién lwong két
qua diéu tri bénh nhan ting ap luc ndi so
1.5.1. Cac ngwong gia tri cia ap lue twéi mau ndo

Cho dén nay vai tro caa CPP trong tién luong diéu tri & bénh nhan
tré em van con chua sang to. Khi nghién ctau vé CPP, cac tac gia nhan
déu nhan thay néu CPP giam dudi ngudng diéu chinh ty dong
(autoregulation) khoang 40 dén 60 mmHg, thi qua trinh tach oxy sé ting
Ién. Néu CPP tiép tuc giam hon nita thi mach méau s& giéin t6i da dé ting
CBF, tuy nhién qua trinh nay ciing khong dép tmg dugc nhu cau chuyén
hoa cua co thé, két qua la qua trinh thiéu mau no s& xay ra. Khi gia tri
CPP giam < 30 mmHg thi mach mau no s& xep, dan téi thiéu mau nio
nang né va khéng hdi phuc.
1.5.2. Cdac ngwong gia tri cia ap luc ngi s
1.5.2.1. Nguong ICP dudi 20 mmHg va tién lwong khd ndng song cua
bénh nhan

Theo nghién ciru ciia Espaza trén 56 bénh nhan bi chan thuong so
ndo, diém hon mé Glasgow tir 6 dén 8 diém, cac liéu phap diéu tri can
thiép khi ICP > 20 mmHg, tac gia nhan thiy 29 bénh nhan duy tri ICP <
20 mmHg déu séng. Két qua nay ciing twong tu nhu nghién ctu cua
Pfenninger, ICP duoc duy tri < 20 mmHg & 4 bénh nhan va ca 4 bénh
nhan séng. Theo nghién ciu cia Michaud, cho thay 94% tré ting ICP
sdng ¢6 ICP < 20 mmHg.
1.5.2.2. Ngudng ICP trén 40 mmHg va tién luwong tir vong

Pfenninger va cong su di nghién ciru hdi ctiu trén 24 tré bi chan
thwong so ndo, véi muc tidu didu tri 1a duy tri ICP < 20 mmHg, téc gia
chi ra, néu ICP > 40 mmHg thi lién quan chit ché véi tién luong tir
vong (p < 0,001). Theo Espara, 100% bénh nhén tu vong khi ICP > 40
mmHg.
1.5.2.3. Ap luc ngi so trong khodng 20 dén 40 mmHg va khd ndng tién
luwong

Nghién ctu cia Cho va cong su trén 23 tré nho tudi trung binh 5,8
thang, tac gia nhan thay két qua diéu tri xau hon & nhém c6 ICP > 30
mmHg, so v&i nhdm c6 ICP < 20 mmHg hodac nhém cé ICP > 30
mmHg, nhung duoc tién hanh mo so dé lam giam ICP. Téc gia ciing
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dua ra khuyén cdo néu ICP < 30 mmHg, c6 thé diéu tri thanh cong véi
phuong phap noi khoa; ICP > 30 mmHg nén mé so trong diéu tri.

Espara cho thay ty Ié tir vong 1a 28% & nhom tré c6 ICP tir 30 dén
40 mmHg. Theo nghién ciu cua Michaud, 59% tré song cd ICP >
20mmHg. Chamber nhan thay néu ICP > 35 mmHg, két qua tién luong
diéu tri xau.

Trong nghién ciru cua minh, Pfenninger chap nhan muc tiéu duy tri
ICP tir 20 dén 25 mmHg. Tac gia nhan thay & nhdm bénh nhan cé ICP
tir 20 dén 40 mmHg c6 tién lugng két qua trung binh: mot bénh nhan tir
vong, 2 bénh nhéan di chiing nang, 13 bénh nhén cé tién lwong trung
binh va t6t. Tac gia ing ho muc tiéu giir ICP < 25 mmHg trong diéu tri.
Déi véi tré bi viem mang ndo ma c6 tang ap luc ndi so, Peter Linwall da
chi ra rang ICP trung binh cia nhém tir vong cao hon nhém sdng sot, 46
+ 8,6 mmHg so vai 20,3 = 4,6 mmHg.

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
2.1.1. Péi twong nghién ciru
~ Tét ca cdc bénh nhan viém ndo ning hon mé voi diem GCS < 8
diém nhap khoa Hoi stc cap cau, bénh vién Nhi Trung wong c6 chi
dinh theo ddi ICP.
Thoi gian nghién ciu tir thang 3 ndm 2010 dén thang 6 nam 2014.
2.1.2. Cé'mdu
Mau thuan tién, chon theo phuong phap lién tiép, khdng xéac suat
trong thoi gian nghién cau.
2.1.2.1. Tiéu chudan chon bénh nhan
~ Bénh nhan tuoi tir 1 thang dén 16 tudi, thoa mén cac dieu kign vé
chan doan viém ndo, hén mé GCS < 8 diém va tang ICP.
a. Chan doan Yiém ndo )
Tiéu chuan chan doan viém ndo dugc bo y té ban hanh 2003 va
Pham Nhat An nam 2015.
e Yéu té dich t& hoc:
e Céc triéu chung va dién bién 1am sang
e Can lam sang
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e Loai trir c&c bénh ¢6 biéu hién than kinh nhung khong phai viém no.
b. Tang ap luc ndi so: ICP > 20 mmHg, kéo dai trén 5 phat
Chi dinh do ap lyc noi so
e Diém hén mé Glasgow: trén 3 diém va dudi 8 diém.
e Hinh anh chan doan ving dau cho hinh anh cua ting ICP, nhu
phu ndo, duong giira bi day léch, chén ép than nao.
2.1.2.2. Tiéu chuan logi trer
e Tudi: dudi 1 thang va trén 16 tuoi.
e C6 chdng chi dinh do ap luc nai so.
- Bénh nhan réi loan dong mau.
- Tiéu cau dudi 10,000/pl.
- Thoi gian Prothrombin trén 13 gidy.
- INR trén 1,3.
e Khong dugc su dong y cta gia dinh bénh nhan.
e Hon mé sau, diém Glasgow <3 diém.
e Khong theo dai day du sé liéu.

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké nghién cru
Nghién ctru mé ta ¢6 phan tich, tién ctu.
2.2.2. Ngi dung nghién crru
2.2.2.1. Ky thudt ddat dau do va phwong phdp do &p luc néi so

Nguoi thuc hién: Bac sy phau thuat than kinh va béac sy hdi stc
cap ctu.

Monitor theo ddi ICP: monitor SPM-1va MPM-1 cua héng Integra
neurosciences theo déi lién tuc ICP.

Cam bién do ICP: cam bién cép quang cua hdng Integra
neurosciences.

Phuong phap do ICP: do lién tuc va do trong nhu mé nao, dya trén
nguyeén Iy quang hoc (Fiberoptic), ICP dugc ghi nhan dua trén cac thay
doi sb lugng anh sang tir mang cam bién ap luc & vi tri dau mat cua dau
cam ing.
2.2.2.2. Phirong phdp do dp luc tudi mau ndo
a. Cach tinh CPP: CPP = MAP - ICP
b. Po huyét ap dong mach xam nhap

Nguoi thuc hién thu thuat do: bac sy hoi sic cap ciu.

Huyét 4p dong mach dugc theo ddi lién tuc bai monitor Nihkoden.
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2.2.2.3. Phirong phdp diéu trj tang dp luc ndi so

‘ Viém nio + Phi nio + GCS<8 ‘

{

‘ Chi dinh theo ddi lién tuc ICP ‘

!

Diu cao 20 Anthin vd PaC0, 33-40; Dam bao the Phéng va diéu
den 307 giam dau Pa0; > 60mmHg tich tuin hodn tri co gidt
‘ ICP > 20 mmHsz ‘
¥
¢ y ¢
An than siu cé thé lét Ligu phap tham thau Manitol, Ting thong khinhe nhang,
hop véi giin co mudi w treong duytri PaC0; 30-35mmHg
ICP = 20mmHg
Tang ap lwc noi so dai ding
|
Liu phap Barbiturate Tang thong khinhe nhang, duv

tr1 PaC0; <30mmHg

So d6 2.1. So d6 diéu tri bénh nhan tang dp luc néi so

2.2.2.4. Ngi dung va céc bién nghién citu
a. bic diém chung caa nghién ciu
- Tudi, gidi, nguyén nhan viém nio, diém PRISM I, thoi gian do ap

luc ndi so, thoi gian tho may, thoi gian diéu tri tai khoa hoi stic cap cau, ty
& tang ap luc ndi so dai dang, bién ching do ap luc noi so.
b. Cac bién nghién ctiru cho muc tiéu 1
e Xac dinh ty 18 thanh c6ng cua dich diéu tri ICP < 20 mmHg, CPP >

40 mmHg va MAP > 60 mmHg.

- Ty Ié thanh cbng cua dich diéu tri

- Ty Ié thét bai cua dich diéu tri

- Két qua diéu tri: séng, tir vong.
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e Tiéu chuan dich diéu tri thanh cong va that bai:

- Pich diéu tri thanh cong bao gdom: ICP sau diéu tri dudi 20
mmHg, CPP thap nhat trong qué trinh diéu tri > 40 mmHg va
MAP thap nhat > 60 mmHg.

- Dich diéu trj that bai: khi téi thiéu mot trong ba yéu tb trén
khong dat dugc.

c. Cac bién nghién ciu cho muc tiéu 2

- ICP tai ngudng 40 mmHg

- ICP tai ngudng 20 mmHg

- ICP trung binh

- ICP tai c4c thoi diém sau can thiép diéu tri: sau diéu tri 4 gio, 8 gio

- ICP cao nhat trong qu4 trinh diéu tri

- Két qua diéu tri: séng, tir vong.

d. Cac bién cho muc tiéu 3

- CPP tai ngudng 40 mmHg

- CPP thép nhét trong qua trinh diéu tri

- CPP trung binh

- Két qua diéu tri: séng, tir vong (bénh nhan tir vong hoic xin thoi diéu
tri).

e. C4c bién cho muc tiéu 4

Tim hiéu mot s yéu t6 anh huong dén két qua diéu tri bénh nhan

tang ap luc noi so do viém ndo.

e C4c yéu t6 lién quan dén dich t& hoc, cin nguyén viém nio, triéu
ching va xét nghiém: Tudi, nguyén nhan gay viém néo, ap luc
tham thau mau woc tinh, co giat, sét trong diéu tri, tang truong luc
co, suy da tang va sb tang suy, chi sé PRISM II va nguy co tir vong
theo thang diém PRISM II.

o Cé4c yéu t6 lién quan dén didu tri: PaCO, < 25 mmHg, PaCO, > 45
mmHg, tdng ap luc noi so dai dang, ha dudng mau, tang duong
mau, huyeét sac to, chi so6 van mach, qua tai dich trén 10%

e C4c yéu t6 bién ching cua diéu tri va viéem ndo: Nhidm khuan bénh
vién, SIADH, CSWS, hoi chirng dai nhat trung wong.

2.2.2.5. Thu thdp s6 liéu: S6 liéu vé ICP, CPP, MAP s& duoc ghi lai va
danh gia sau mdi 30 phut.
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2.3. Xir ly s6 liéu

S6 liéu sau khi thu thap s& duoc ma hoa theo mau, nhap va phan tich
s6 lieu bang phan mém SPSS 16.0 cho Window.

Céac budc thuc hién phén tich

M0 ta va phan tich sé liéu theo myc tiéu dé tai:

Bién sb roi: tinh ty I¢ phan tram.
 Bién lién tyc: tinh trung binh va do léch chuan.

Test phi tham sé6 Mann-Whitney: so sanh gia tri trung binh cua 2
nhoém khdng phan bé chuan.

Khao séat kha nang phan tach 2 nhom két qua diéu tri quan tam (séng
va tr vong) thong qua duong cong va dién tich dudi duwong cong ROC
(receiver operating characteristic) ciing nhu xac dinh diém phéan tach
(cut off). Céac bién lién tuc nay c6 kha nang phan tach chap nhan khi
ROC > 0,60.

Phan tich don bién: dé xac dinh rd cac yéu t6 nguy co tir vong.

Bién s6 roi: tién hanh kiém dinh méi lién hé gitra cac bién s6 roi vai két
qua diéu tri quan tdm (t& vong/ song) bang thir nghiém y binh phuong,
Fisher’s exact test (mau nho). Xac dinh ty suat chénh (Odd Ratio - OR)
va khoang tin cay 95% (95% Confidence Interval - 95% CI).

Phan tich da bién: cac yéu t6 nguy co tir vong duoc tim thiy trong
phan tich don bién tiép tuc dua vao phan tich da bién bang cach tirng
budc tiép can (stepwise) dé loai cac yéu té gay nhiéu, xac dinh yéu
t6 tién luong két qua diéu tri mot cach doc 1ap véi p < 0,05 1a gidi
han chap nhan.

2.4. Van dé vé y dirc

Nghién ctru nay da dugc thong qua hoi dong y dic bénh vién Nhi

Trung wong.

CHUONG 3. KET QUA NGHIEN CcUU
3.1. Pic diém chung ciia mau nghién ciu
Trong thoi gian tir thang 3 nam 2010 den thang 6 nam 2014, c6 44
bénh nhan lay vao nghién ciru, c6 dac diém chung sau day:
3.1.1. Diic diém phan bé theo tudi



11

Ty 1
60 38.7 47.7

40

13.6

6 thang - 11 01 tudi - 3 tudi Trén 3 tubi
thang

Biéu do 3.1. Phan bé bénh nhan theo nhom tugi
3.1.2. Nguyén nhan géay viém nao: Trong nghién ctu chi c6 34% bénh
nhan tim thiy cin nguyén, trong d6 hang dau la viém nfo Nhat Ban
16% (7/44), tiép theo 1a viém ndo do HSV1 chiém 11,4% (5/44). C6 t6i
66% khong tim thiy cin nguyén.
3.1.3. Két qud diéu tri ting dp luc néi se do viém néo ¢ tré em
Bang 3.1. Két qua diéu tri tang dp luc ngi So ¢ tré viém néo

Két qua diéu tri S6 lwong (n) Ty 18 (%)
Sbng 19 43,2
Tu vong 25 56,8
Tong 44 100

3.2. X4c dinh ty I¢ thanh cong va thét bai theo dich diu tri
3.2.1. Xdc dinh ty I¢ thanh cong va that bai theo dich diéu tri

anh coéng
4t bai

Biéu do 3.2. Ty 1é dat muc tiéu diéu tri thanh cong doi Voi tré
bi tdang ap luc noi s

3.2.2. Xdc dinh méi lién quan gisa dich diéu tri thanh cong va that
bai doi véi két qud diéu tri

100% bénh nhén c6 dich diéu tri thanh cong déu sbng. Nhém bénh
nhan c6 dich diéu tri thanh cong véi két qua didu trj c su khac biét co y
nghia so vi nhém c6 dich diéu tri that bai (p < 0,001). Con véi dich
diéu tri that bai thi c6 80,6% bénh nhan tir vong.
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3.2.3. Nguyén nhan thdt bgi ciia dich diéu tri

Nguyén nhan thét bai, két qua cho thay ICP > 20 mmHg c6 27
bénh nhan, CPP < 40 mmHg ¢6 26 bénh nhan, MAP < 60 mmHg c6 20
bénh nhan.
3.3. Xac dinh ngudng tién hrong caa ICP dbi véi két qua diéu tri
ting ap luc noi so
3.3.1. Mgi lién quan gi@a ICP dat dich diéu tri dwéi 20 mmHg va keét
qud song, ti vong
Bang 3.2. Mai lién quan ICP dat dich diéu tri dwéi 20 mmHg va két qud

diéu tri song, tir vong

Két qua diéu tri
ICP (mmHog) Tir vong Séng Tong
% n %
ICP < 20mmHg 3 17,6 14 82,4 17
ICP > 20mmHg 22 81,5 5 18,5 27
p p<0,001

3.3.2. Méi lién quan gi@a nguwong ICP 40 mmHg va két qud diéu tr
Bang 3.3. Mai lién quan giira nguong ICP 40 mmHg va két qua diéu tri

Két qua diéu tri
ICP (mmHg) Tir vong Séng Téng
n % n %
ICP > 40 mmHg 16 94,1 1 59 17
ICP <40 mmHg 9 33,3 18 66,7 27
p p<0,001

3.3.3. Xdc dinh ngwing ICP déi véi tién liwong Két qud diéu tri bénh
nhdn tang dp luc nji S

3.3.3.1. Xdc dinh nguwong ICP cao nhdt doi véi tién lwong két qua dieu
tri bénh nhdn tang dp luc noi so
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Biéu do 3.3. Xdc dinh ngwong ICP cao nhdt doi véi tién hrong két qud
diéu trj bénh nhdn tang dp luc ngi So

Nhan xét: Khi sir dung duong cong ROC, chiing t6i nhan thay dién tich
dudi duong cong ROC 12 0,8358 (95% CI: 0,72 - 0,95) ICP t6i da = 32
mmHg 1a diém phan tach (cut off) d6i vi nhém bénh nhan séng va chét
1a véi do dac hiéu la 68% va do nhay la 80%.

3.3.3.2. Xdc dinh nguong ICP trung binh, do lan dau, sau lan dau 4 gio,
sau lan dau 8 gio doi véi tién lwong két qua diéu tri bénh nhan tang dp
luc ndi so

Bang 3.4.
Thoi gian ROC Ngwong ICP
Bit dau do 0,6579 (95% CI: 0,49 - 0,82) 27 mmHg
Sau do 4 gid | 0,7274 (95% ClI: 0,57 - 0,88) 20 mmHg
Sau do 8 gid 0,765 (95% CI: 0,62 - 0,91) 19 mmHg
Trung binh 0,8853 (95% CI: 0,78 - 0,98) 17,6 mmHg

3.4. Xac dinh nguéng gia tri CPP ddi véi tién lwgng két qua diéu tri
tang ap luc noi so do viém nédo

3.4.1. Gia tri CPP trung binh ciia nhém ti vong va séng



14

Bang 3.5. Mdi lién quan gizza gia tri CPP trung binh
va ket qua diéu tri song, tir vong

Két QUi N TB+SD | CPPthiap | CPP cao
ctqua (mmHg) nhat nhat P
Nhém séng 19 | 62,3+9,1 48,6 77,5
. =0,0001
Nhémtirvong | 25 | 43,2+17,0 1,1 66,4
Chung 44 | 51,4+172 1,1 77,5

3.4.2. Méi lién quan gi@a nguwéng CPP 40 mmHg va két qud diéu tri

bénh nhéin ting dap luc ndi se do viém ndo

Bang 3.6. Mdi lién quan giiza ngirong CPP < 40 mmHg va két qua diéu
tri bénh nhén tang dp luc noi s

Két qua diéu tri
CPP (mmHg) Tir vong Séng Tong
n % n %
CPP <40 mmHg 22 84,6 4 154 26
CPP > 40 mmHg 3 16,7 15 83,3 18
p p <0,001

3.4.3. Xdc dinh ngwong gia tri CPP déi véi tién lwong Két qua diéu tri
bénh nhéin ting dap luc ndi se do viém ndo
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0.50

0.25

0.00
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Area under ROC curve = 0.8547

Biéu do 3.4. Xac dinh nguong CPP trung binh doi véi tién lirong ket
qua dieu tri bénh nhdn tang dp luc noi So
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Nhdn xét: Dién tich cua duong cong ROC la 0,8547 (95% CI: 0,75 -
0,96) la tét trong phan tach két qua diéu tri giira hai nhom tir vong va
séng. Véi duong cong nay, ngudng CPP trung binh la 53,1 mmHg
tuong tng vdi do nhay 74,0% va d6 dac hiéu 72,0%.

3.5. Mot s6 yéu t6 lién quan dén két qua diéu tri
_ Phan tich da bién d¢ xac dinh mot s6 yéu té lien quan dén két qua
diéu tri.
Bang 3.7. Két quda phan tich cac yéu té lién quan dén két qua diéu tri
su dung hoi quy logistic theo tuéi va mét so yeu to lién quan

Céc yéu t6 lién quan dén
] . OR 95% CI p
ket qua dieu tri
6 thang - 11 thang | 1,00
Tudi 01 tudi - 3 tudi 6,35 | 0,18-213,9 | 0,30
Trén 3 tudi 32,7 | 0,45-2354,7 | 0,11
Tinh trang dai | Khong 1,00
nhat Co 8,98 | 0,62—130,9 | 0,11
Chi s6 van <40 1,00
mach > 40 1,85 | 0,15-235 | 0,63
Chi sé Khong 1,00
PCO,>45 Co 18,9 | 1,14-3151 | 0,04
i Khéng 1,00
ICP dai dang
Co 145 | 13-1634 | 0,03
Khoéng 1,00
Suy da tang
Co 152 | 0,79-291,8 | 0,07
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CHUONG 4. BAN LUAN

4.1. Pic diém chung ciia miu nghién ciru
4.1.1. Pic diém vé tuéi va gidi

Trong 4 nam, tr nam 2010 dén nam 2014, c6 44 bénh nhi hdn mé
v6i GCS < 8 diém duoc chan doan viém nio, dii tidu chuan ldy vao nhém
nghién cau cua dé tai, chiing toi thay tudi trung binh 1a 51,1 + 44,1 thang
tudi, trong do6 lira tudi trén 3 tudi, chiém téi 47,7%. Theo nghién cau cua
Lé Van Tén, tudi trung binh caa nhém tré bi viém néo 1a 3 tudi, Beig FK
chi ra tudi trung binh tré bi viém ndo tai An D6 12 4.35 + 3.32 tudi.
4.1.2. Két qua diéu tri

Ty Ié tir vong phu thudc réat nhiéu vao tac nhan gay bénh viém néo.
Mat khac, ty 1é tir vong con bi anh huong bai nhidu yéu té nhu: dau hiéu
than kinh cua tang ICP, thoét vi ndo, co giat sau nhap vién 48 gio, co giat
kéo dai hoac co giat cuc bo, giam phan xa, giam truong lyc co, giam co
lye, diém Glasgow < 8 diém, rdi loan nhip tha, ha than nhiét, ha huyét ap.
George BP con nhan thay ty Ié tir vong tang 14,5% & tré viém ndo phai
thd may, 9,1% tré c6 thém nhidm khuan huyét, 4,5% tré bi thém viém
phdi do hit. Ty Ié tir vong trong nghién ciru caa chung toi 13 56,7%, day
1 nhém viém ndo ning véi diém glasgow < 8 diém, can phai tho may, st
dung thuc van mach va c6 téi 26 bénh nhan c6 CPP ti thiéu < 40
mmHg. Céc nghién cau ching minh rang ¢ bénh nhan viém n&o, ngoai
t6n thuong ban dau do can nguyén giy ra, ching ta con thdy céc ton
thuong |a hau qua cua giam CPP va tang ICP, khi CPP < 40 mmHg gay
thiéu mau ndo. Trong nghién ctiu nay 84,6% bénh nhan c6 CPP <40
mmHg thi tir vong, diéu ndy phd hop vai cac nghién cau khéc 1a tat ca
bénh nhan c¢6 CPP < 40mmHg déu tir vong. Ty Ié nay twong tng trong
cac nghién ctru cua Bansal A, Shetty, Pankaj BM va Bokade CM.
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4.1.3. Nguyén nhan gay viém néo

Cin nguyén gy viém ndo rat phong phi va tan suat gay bénh ciing
khac nhau. Trong nghién ctu ctaa chang téi, ¢ téi 66% cac truong hop
khong tim thay cin nguyén, chi c6 34% tim thiy cin nguyén giy bénh,
trong d6 gan mot nira (7/15) bénh nhan c6 cin nguyén 1a viém ndo Nhat
Ban. Trong nghién cuu cua Pham Nhat An, 46% tim dugc nguyén nhan,
trong d6 viém ndo Nhat Ban chiém 41%, HSV1 chiém 24,3% va
Enterovirus chiém 17,6%. Trong mét nghién ctru vé cin nguyén viém
n&o tai My trong 10 nim, George BP nhan thay c6 t6i 50% céc ca
bénh khong tim dugc nguyén nhan, trong sé cac bénh nhan tim dwogc
nguyén nhan gay bénh virus chiém 48,2%, cac virus hay gip HSV1,
Toxoplasma, West nile. Con theo Flower A, ty & tim thiy nguyén
nhéan viém néo la 52%.

4.2. Xac dinh ty 1 thanh cong va that bai theo dich diéu tri

Trong nhém nghién cuu cua chang t6i, chi cd 29,6% bénh nhan dat
dugc dich diéu tri, c6 ti 70,4% that bai voi dich diéu tri, trong do that bai
vai ICP kiém soat < 20mmHg 1a 27 bénh nhan, véi CPP < 40mmHg 1a 26
bénh nhan, con that bai véi viéc duy tri MAP > 60mmHg c6 20 bénh
nhan. Két qua cho thay déi véi nhom cé dich diéu tri thanh cong, 100%
bénh nhan séng, con voi nhém co dich didu tri that bai thi co téi 80,6%
bénh nhan tir vong. ICP, CPP va huyét ap dong mach trung binh c6 mdi
lién quan mat thiét voi nhau theo phuong trinh: CPP = MAP - ICP. Theo
nghién ctu cua Marmarou A, huyét 4p dong mach trung binh giam la
nguyén nhan thuong gap cua giam CPP, chiém 56,5%. Con MAP giam
don doc hoac két hop véi ting ICP, chiém 80% trudng hop giam CPP.
Tang ICP don doc chi chiém 20% trudng hop giam CPP. Mit khac, tac
gia ciling thay rang tang ICP chiém t&i 90% nguyén nhan gay ra & bénh
nhan c6 CPP < 40 mmHg. Trong nghién ciru ciia chdng tdi, ty Ié that bai
ctia dich diéu tri cao, c6 thé do trong phéac d6 diéu tri c6 hai bién phap mo
so va ha than nhiét chua dugc &p dung va day 1a hai bién phap diéu trj
cho phép giam ICP hiéu qua.



18

4.3. Ngudng gia tri cha ap luc ndi so ddi véi tién luwgng két qua diéu
tri
4.3.1. Nguwéng gia tri cia ap luc ngi se déi Véi tién lwong song

Nham xac dinh kha ning tién luong cua ICP doi vai két qua diéu tri
bénh nhan séng, chdng t6i tién hanh phan tich ICP trung binh trong qua
trinh diéu tri, ciing nhu ICP tai cac thoi diém bét dau do, thoi diém sau
khi theo ddi va diéu tri 4 gio, sau khi theo ddi va diéu tri 8 gio, ching toi
nhan thiy dic diém chung 13, ICP < 20 mmHg cho phép phéan tach t6t
gitra hai nhom sdng va tir vong. Mat khac khi so sanh giira hai nhém bénh
nhan, mot nhom cé ICP sau diéu tri < 20 mmHg va mot nhém co ICP
diéu tri > 20 mmHg, c6 sy khac biét c6 ¥ nghia thong ké vé két qua diéu
tri gitta hai nhdm nay. Chinh vi vay ngudng ICP < 20 mmHg cho phép
tién luong két qua diéu tri séng ddi véi bénh nhan ting ICP. Két qua nay
cling tuong ty nhu nghién ciu cua Espaza, Pfenninger, Peter Linwall va
Michaud.

Sharples va cong su ching minh rang khi ICP> 20mmHg, dong
nghia voi CBF s& giam. Piéu ndy s& dan dén hién twong thiéu mau ndo va
tang ton thuong ndo thir phat, khi khdng con dong méu ndo, khdng con
tudi mau no, két qua 1a dan dén chét ndo, khéng c6 CBF dan dén khong
c6 oxy, qua trinh chuyén hoa ning lwong cua té bao dung lai, gy nén ton
thuwong té bao khong hoi phuc.

Ly giai vé mdi quan hé caa ICP ddi véi tién lwong két qua diéu tri
dua trén huyét dong ndo, Sharples da nghién ctu trén 21 tré bi chan
thuong so ndo ning, co diém Glasgow < 8 diém, két qua chi ra rang c6
mbi twong quan nghich giita ICP > 20 mmHg va CBF giam trén 18
bénh nhéan (p = 0,009), chi co hai truong hop ICP > 20 mmHg c6 CBF
bang hoac trén gia tri binh thuong. Trong 66 lan do CBF ¢ bénh nhan
c6 ICP < 20 mmHg, CBF trung binh 1a 0,57 ml/gam/phtt, trong khi do
56 1an CBF & tré c6 ICP > 20 mmHg, thi CBF trung binh la 0,47
ml/gam/phut (p = 0,037).
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Con nghién ctu Shapiro va Marmarou vé PVI (pressure — volume
index) nham danh gia kha ning dan hoi cua ndo trén 22 tré chan thuong
so ndo, két qua cho thiy ICP dudi 20 mmHg tuong tng véi chi s6 PVI
trén 80%. Néu ICP tir 20 dén 40 mmHg twong quan véi PVI tir 60 dén
80%, con khi ICP trén 40 mmHg lién quan chat ché vai PVI dudi 60%.
Nghién ciru két luan ICP trén 20 mmHg c6 méi lién quan nghich dao véi
PVI, diéu d6 ching to rang ting ap luc ndi so ¢ mdi tuong quan chat ché
VGi suy giam d6 dan hoi cua néo.

4.3.2. Nguong ICP tién lwong tir vong

Trong nghién ctu cua ching t6i, 94,1% bénh nhan cd ICP trén 40
mmHg sau diéu tri tir vong. Do vdy kha ning tién luong két qua diéu tri
bénh nhan séng hay tir vong dya trén ICP cao nhat trong qué trinh diéu tri
duoc ching t6i xem xét. Dya trén kha nang phan tach ctia duong cong
ROC, chling ti nhan thay véi ICP cao nhat 1a 32 mmHg thi gia tri ROC
la 0,8358, d6 dic hiéu la 68% va do nhay la 80%. Trong nghién ctu
Pfenninger, Espara, néu bénh nhan c6 ICP cao nhét trén 40mmHg, tién
luong tir vong 100%. Theo Lundberg, khi ICP ting 1én gan gi4 tri 40
mmHg hozc hon va kéo dai 5 dén 20 phuat, day chinh 13 co ché hinh thanh
song A trong ting ICP. Tinh trang ndy xay ra & bénh nhan mat co ché
diéu chinh ty dong hoic giam kha ning dan hoi ciia ndo day chinh 1a giai
doan mat bu trir cua ndo. Mat khac ICP ting, giy nén giam CPP, co thé
phan tng bang cach gin mach va ting huyét ap, két qua ting thé tich
méau ndo va gy nén ting ICP va giam CPP, diéu nay tao nén vong tron
bénh Iy.

Khi ICP ting dén mot ngudng nao dé, khoéng con CBF, dan dén
khéng con tudi mau ndo ma hau qua cudi cing chét nao. Trudc khi xay ra
didu d6, t6 chirc nhu mod ndo bat dau thoét vi, day chinh co ché bu trir
sinh 1y dé ¢6 gang duy tri CBF. Nguyén nhan tir vong do ting ICP la do
chén ép than ndo dan tai thodt vi va thiéu méu toan bo ndo, mat khéc khi
tang ICP gy tang chén ép dong mach ndo do thodt vi ndo gay thiéu mau
nao.
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4.4. Ngwong gia tri cha ap lwe twéi mau nio ddi voi tién lwong két
qua diéu tri
4.4.1. Ngwong gia tri ap lwe twdi mdu néio doi véi tien lwong ti vong

Khi lay CPP = 40 mmHg dé xéac dinh nguy co tir vong giita 2 nhom,
mot nhém c6 CPP > 40 mmHg va mot nhdm c6 CPP < 40 mmHg, chdng
t6i nhan thay hau hét bénh nhan c6 CPP < 40 mmHg c6 két cuc tir vong.

Céc nghién ctu cua Downald, Changaris, Elias- Jones va Marmarou
A déu nhan khi CPP < 40 mmHg thi bénh nhan c6 nguy co tir vong. Khi
nghién cttu vé CPP, cac tac gia nhan thiy néu CPP giam duéi ngudng
diéu chinh ty dong (autoregulation) khoang 40 dén 60 mmHg, thi qua
trinh tach oxy sé& tang 1én. Néu CPP tiép tuc giam hon nita thi mach mau
s& gian tbi da dé tang dong mau ndo, tuy nhién qua trinh nay ciing khong
dap tmg dugc nhu cau chuyén hda cua co thé, két qua 1a qua trinh thiéu
mau ndo s& xay ra. Khi gia tri CPP giam < 30 mmHg thi mach mau néo
s& xep, dan téi thiéu mau ndo, 1am ton thuong nio niang né va khong hoi
phuc. Mt khéc tac gia ciing thy riang ting ICP chiém ti 90% nguyén
nhan gay giam CPP < 40 mmHg, din téi tinh trang thiéu mau ndo. Cac
yéu td nay déu dan dén giam CBF, thiéu oxy ndo. Néu thiéu oxy nang va
kéo dai, giam cac hop chat ATP (Adenosine triphosphate), PC (phospho
creatinin) va RNA (RiboNucleic Acid) s& dan tsi hién twong thiéu ning
lwong cho té bao than kinh. Thuong sau 3 dén 8 phut, khéng c6 CBF dan
dén khong c6 oxy, qué trinh chuyén héa ning lwong cua té bao dung lai,
gay nén ton thuong té bao khong hdi phuc.
4.4.2. Ngwong gia tri ap lwe twdi mdu néio doi véi tién lwong song

Khi chiing t6i str dung md hinh ROC nham xac dinh ngudng gia tri
CPP phan tach giira hai nhom sdng va chét, két qua nghién ciru cua chling
t6i cho thay, tai ngudng gia tri CPP = 53,1 mmHg thi dién tich ctia dwong
cong ROC 1a 0,8547 (95% CI: 0,75 - 0,96), d nhay 74,0% va do dac
hiéu 72,0%. Vi vay khi CPP > 53,1mmHg thi tién luong bénh nhan séng.
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Mat khéc, khi so sanh gida tri trung binh ctaa hai nhém bénh nhén
sdng va tir vong, ching tdi nhan thiy c6 su khéc nhau vé CPP trung binh
gitra hai nhom: 62,3 + 9,1 mmHg & nhom sdng, so véi 43,2 + 17,0 mmHg
& nhom tir vong (p = 0,0001). Rat nhiéu tac gia da nghién ciru mdi twong
quan giita ngudng CPP can duoc duy tri trong diéu trj va tién lugng séng
clia nguoi bénh, nhung khong c6 mot ngudng CPP thong nhét giira cac
nghién ciu caa Hackbarth, Grinkeviciaté va Chamber. Mat khac, cac
nghién ctu chi ra cac ngudng CPP tién lugng khac nhau ddi vai ting
nhom tudi trong diéu tri & bénh nhan tré em. Shetty R khuyén céo nén
duy tri CPP trén 50 mmHg dbi v6i bénh nhan viém mang ndo va viém
ndo mang ndo. Nghién ctiu ciia Catala cho thiy 60% bénh nhan c6 CPP
ban dau <40 mmHg, c6 tién luong xau, ty 18 két qua diéu tri xau giam
10% khi CPP ban dau > 60 mmHg, nhung CPP ban diu >70 mmHg
khong co su khéc biét vé két qua diéu tri so véi CPP >60 mmHg. Nam
2014, Kumar S nhan thay rang viéc duy tri CPP > 60 mmHg trong diéu
tri taing ICP & nhém viém ndo va viém mang ndo dya trén CPP lam giam
ty 18 tr vong khi so vai diéu tri dya trén ICP.

Déi vai nguoi 16n, khi CPP giam <70 mmHg & nguoi 16n thi d6 bdo
hoa oxy tinh mach canh trong (SjvO,) giam, cung véi PI tang trong siéu
am xuyén so, diéu nay c6 nghia 1 qua trinh oxy hoa ¢ ndo giam khi CPP
<70 mmHg. Viéc giam SjvO, < 50% lién quan dén viéc thiéu méau nio
toan b kich thich nhu ciu oxy cia ndo dan dén ting chénh léch oxy chira
& dong mach va tinh mach. Bong thoi khi CPP < 70 mmHg, lam ting
glutamate ngoai té bao va dat téi ndng do doc td hoat dong. Cac nghién
ctu chimg minh ting glutamate, dan dén thiéu mau ndo va suy giam
chuyén hoa noron than kinh. Hon nita, & nguoi 16n, khi CPP >70 mmHg,
chi ¢4 10% PtbO, (phan &p oxy trong nhu md n&o) nam trong ranh gioi
thiéu oxy, va mac PtbO, trong ranh gigi thiéu oxy s& ting lén khi CPP
giam xubng, trong tng véi mac 25% va 50% PtbO, trong ranh gidi thiéu
oxy la ngudng CPP trong khoang 60 — 70 mmHg va nhé hon 60 mmHg.
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Trong viém ndo, ting ICP do co ché doc té bao xuat hién & giai doan
som tir vai phat dén vai gio, con ¢ giai doan mudn, do 1a co ché phu ndo
do mach va ap luc thim thau. Sau vai phit dén vai gio sau ton thuong
ndo, néu CBF giam dudi ngudng, dan dén suy giam bom Na*- K*- ATP,
day ciing 1a qua trinh anh hudng ¢ trong té bao sao va céc té bao than
kinh. Hau qua ciia qua trinh thiéu mau lam ting nhanh phan ang hoa sinh,
bao gom lam ting kali & khu vuc ngoai bao, tich lity canxi & khu vuc noi
bao. Qua trinh nay din dén ton thuong té bao, do suy giam mang té bao,
1a khong thé thay ddi duoc.

4.5. Mt s6 yéu té anh hwéng dén két qua diéu tri
45.1. Anh hwong ciia PaCO, >45 mmHg dén két qud diéu tri bénh
nhdn tang ICP do viém ndo

PCO,> 45 mmHg la yéu té anh huong dén két qua diéu tri. Nguy co
tir vong khi PCO, > 45 mmHg gip 18,9 lan nhdm PCO,< 45 mmHg. C6
méi lién quan giita PCO,> 45 mmHg véi két qua diéu tri bénh (p=0,04).

Payen JF nhan thay, ting CO, & tré bi chin thuong so ndo thi c6
nguy co tir vong cao gap 2 lan so voi nhém CO, binh thudng. Dudi tac
dong cua PaCO, thi treong luc thanh mach cua dong mach c6 anh hudng
quan trong ddi voi sy thay dbi caa CBF, khi PaCO, ting, gay gidn mach
dan t6i ting CBF, chinh diéu nay lam tang ICP, ting nguy co thoat vi
ndo. Dua trén nghién ciru vé sinh ly hoc cua huyét dong ndo, khi PCO, >
60 mmHg, kha ning diéu chinh ty dong cta ndo bi suy giam nang né. Ddi
v6i bénh nhan chan thuong so ndo nang, 43% bénh nhén bj suy giam co
ché diéu chinh ty dong trong vong 72 gio dau khi nhap khoa Hbi stc cap
ctu. Néu huyét 4p giam muc trung binh, 1am giam sy dap ng cua tuan
hoan ndo ddi vai su thay doi cia PaCO, va néu huyét ap giam nang thi
phé hiry hoan toan qua trinh diéu chinh ciia tudn hoan nio déi voi PaCO,.
Trong diéu kién huyét ap binh thuong, PaCO, va CBF ¢6 méi quan h¢
tuyén tinh véi nhau. Khi PaCO, ting, 1am gian mach va lam tang CBF,
dan toi ting ICP. Hon nita, tai c4c viing ndo ton thuong, kha ning phan
ng véi su thay ddi cua CO, khong con. Khi kha niang phan ung cua
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mach mau ndo dbi véi su thay doi cua CO, suy giam, cac nghién ciru chi
ra rang cd lién quan chat ch& véi két qua diéu tri xau cua bénh nhan.

Mat khac, tang CO, mau sé& lam tang ap luc xuyén thanh mao mach,
giam sic can cia tién mao mach, dan dén ting toc do ciing nhu mirc do
hinh thanh phu ndo theo co ché mach. Co ché phu do mach thuong xay ra
sau t6n thuong ndo tir vai gio dén vai ngay.

4.5.2. Anh hudéng ciia ting 4p lue nji so dai ding dén két qua diéu tri

Nguy co tir vong trong nghién ctru cta chung to6i & nhdm c6 ICP
tang dai dang gap 14,5 lan nhom khéng tang ICP dai dang (p=0,03). Khi
ICP tang dai dang tao nén vong xoan bénh 1y, dau tién s& lam giam CBF
va giam van chuyén oxy t6i té bao than kinh va té bao than kinh dém,
dong thoi chinh hau qua ciia qua trinh nay lam phu nio gay ting ICP hon
nira. Theo Treggiari MM, ICP trong khoang 20 — 40 mmHg, nguy co tir
vong ting 3,5 lan (95%CI: 1.7, 7.3), ddi voi ICP >40 mmHg, nguy co tir
vong ting 6,9 1an (95% CI: 3.9, 12.4). Tang ICP c6 thé chiém 43,2% tong
s6 bénh nhén ting ICP do ton thuong ndo. Tuy nhién, ty I tir vong &
nhom tang ICP dai dang thi khac nhau giira cac nghién cau, theo thong ké
cuia Abadal-Centellas JM ty 1¢ tir vong tir 84 dén 100%. Ddi véi nghién
ctru cua Stocchetti N, trong téng sé 78 bénh nhan can phai diéu tri ting ap
lyc noi so dai ding c6 30 bénh nhan tir vong. Két qua tir vong & bénh
nhan tang ICP dai ding cua Guerra SD 1a 51,3%.

KET LUAN

Qua nghién citu md ta 44 bénh nhi viém ndo dugc theo doi
ICP tai khoa Hoi stc cdp ciru, bénh vién Nhi Trung wong trong 4
nam tir 2010-2014, chii yéu & tré trén 3 tudi (chiém ty 1& 47,7%). Ty
Ié nam/nix 1a 1/1, diém PRISM 11 trung binh khi nhap khoa l1a 17,5 +
5,07, chi c6 34% tim thiy cin nguyén, trong d6 16% la viém ndo
Nhat Ban, ty Ié tir vong 56,8%. Nghién ciru cho thay két qua sau:
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1. Ty l¢ thanh cong ddi voi dich didu tri 1a 29,6%, trong do ty ¢ that
bai ddi véi dich didu tri 1a 70,4%. 100% bénh nhan c6 dich diéu tri
thanh cong c6 két qua diéu tri sbng, nguoc lai 80,6% bénh nhan cé
dich diéu tri that bai c6 két qua diéu tri tir vong, ty ¢ tr vong
chung la 56,8%.

2. ICP sau diéu tri dudi 20 mmHg, ICP sau 4 gio diéu tri dudi 20
mmHg, ICP sau 8 gio diéu tri dudi 19 mmHg thi tién luong két
qua diéu tri séng. ICP tdi da trén 32 mmHg cho tién luong tir
vong. Véi ngudng ICP trén 40 mmHg hau hét bénh nhan tir vong.

3. CPP duéi 40 mmHg hau hét bénh nhan tir vong. CPP trén 53,1
mmHg tién lwong bénh nhan séng.

4. Tinh trang ICP dai dang lam ting nguy co tir vong 14,5 lan va chi
s6 PCO, > 45 lam ting nguy co tir vong 18,9 lan.

KIEN NGHI

Phai nhanh chdng dam bao duoc dich diéu tri trong diéu tri ting
&p lec noi so. Can 4p dung day du cac bién phap diéu tri va can nhic
chién lugc diéu tri dya trén CPP.

Can tich cuc diéu tri dé duy tri ICP dudi 20 mmHg, giam sét chat
ché dé ICP khong vuot qua 32 mmHg trong qua trinh diéu tri. Néu ICP
trén 32 mmHg, sau khi di 4p dung tt ca cac budc diéu trj thi nén can
nhéc trién khai ki thuat mo so.

Can phai duy tri CPP trén 53,1 mmHg trong qué trinh diéu tri. Can
sir dung thudc van mach dé dam bao CPP nhu mong mudn.

Kiém soét chat ché PaCO, trong qua trinh diéu tri, khong dé PaCO;
vuot qua 45 mmHg, sé lam tang nguy co tir vong.



INTRODUCTION

Encephalitis is a severe condition and life-threatening. This disease has
high mortality rate, especially in children with the Glasgow coma score
(GCS) of <8 points, the mortality rate is from 44.11% to 57.89%. The
risk of death in this group is higher 4.32 times than the group with GCS
of > 8 points. For viral encephalitis has not specific treatment except
herpes simplex encephalitis (also need early treatment before coma).
Therefore encephalitis treatment focuses mainly on management of signs
and intracranial pressure (ICP). This therapy has two main goals: to
reduce and prevent the raised ICP, to improve perfusion and oxygenation
around damaged brain. Therefore, it needs to monitor and maintain ICP
and cerebral perfusion pressure (CPP) in a certain limit, to ensure the
ability of cerebral perfusion, limiting secondary brain damage after the
initial injury, as well as escape from brain herniation. Because if ICP
increases, CPP decreases to a certain threshold, no cerebral blood flow
and finally it is leading to brain death.

ICP is a decisive factor to cerebral perfusion pressure and often increases
in patients with encephalitis. Raised ICP occurred in 69% of patients with
viral encephalitis, especially in comatose patients with GCS of <8 points.
This is the cause of brainstem compression, impaired cerebral circulation.
This is an important reason of brain sequelae and mortality in patients with
severe acute encephalitis.

ICP and CPP monitoring will allow physicians with target treatment to
reduce ICP and improve cerebral perfusion in patients with increased ICP.
The study indicated that ICP and CPP monitoring can reduce mortality in
patients with increased ICP. However, the threshold needed to maintain ICP
and CPP have not been unified, most of the studies were in children with
traumatic brain injury, very little research conducted in children with acute
encephalitis, particularly among comatose encephalitis with GCS <8 points.

In the PICU of National Hospital of Paediatrics, neurological diseases
proportion accounted for 17% of all patients and mainly encephalitis.
This is the disease group with high mortality rate ranking 3rd in the
PICU (accounting for 18.2% of died patients) and the mortality rate of
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this group was 40%. Therefore, in order to determine the value of ICP
and CPP in monitoring and treating severe encephalitis patients, we
implemented the thesis with the title: ""Predictive values of intracranial
pressure and cerebral perfusion pressure for outcome of children with
raised ICP due to severe acute encephalitis™. The thesis will focus on
the following objectives:

- Determining the success rate of targeted treatment with ICP <20
mmHg, CPP > 40 mmHg and MAP >60 mmHg with severe acute
encephalitis in children.

- Determination of ICP value threshold for prediction the treatment
outcomes of increased intracranial pressure patients due to severe acute
encephalitis in children.

- Determination the value of CPP threshold to predict treatment
outcome of increased intracranial pressure patients due to severe acute
encephalitis in children.

- Finding some risk factors to the treatment outcomes of increased
intracranial pressure patients due to severe acute encephalitis in
children.

The scientific and practical significances:

Increased intracranial pressure in the brain inflammatory disease is a
severe condition with high mortality and high sequelae. Besides the
objectives of general resuscitation and reason treatment, the control of
intracranial pressure and cerebral perfusion pressure in a certain limit is
the core issue.

In Viet Nam, up to now, it is very difficult in measuring the
intracranial pressure and cerebral perfusion pressure in children and
how to monitor these indicators in a systematic way in order to properly
and timely adjustments to reduce rates of mortality and sequelae.

It has still had the special controversial in the control of intracranial
pressure in children.



3

It must quickly ensure the therapeutic target in the treatment of
increased intracranial pressure. It is needed to apply adequate measures
to treat and consider treatment strategies based on the CPP.

Need aggressive treatment to maintain ICP below 20 mmHg, close
monitoring in order to ensure that ICP can not exceed 32 mmHg ICP
during the treatment process. If ICP is over 32 mmHg, after applying all
steps, we should consider the techniques of opening skull.

Need to sustain the CPP over 53.1 mmHg in the treatment process.
Vasopressors should be used to ensure the CPP as desired.

Strict control of PaCO2 during the treatment process, PaCO2 can not
exceed 45 mmHg. In case of this, it will increase the risk of death.

Thesis structure

The thesis consists of 132 pages of which 2 pages of raising question,
43 pages of general overview, 16 pages of objects and methods of the
research, 34 pages of research results, 35 pages of discussion, 1 page of
conclusion, 1 page of recommendations, with 35 tables, 20 graphics, 12
charts, 149 references of which 9 Vietnamese references and 140 English
references.

CHAPTER 1
OVERVIEW

1.1. ENCEPHALITIS

Acute viral encephalitis is an acute inflammation of the brain
parenchyma. It can possibly diffuse or focal and is a common disease in
over 1 year old children and young people.
1.1.1. The etiology of viral encephalitis virus

There are many etiology of encephalitis and the frequency of various
pathogens also differs from each other. The common causes such as
Japanese encephalitis, HSV1, EBV, Influenza A, adenovirus, poliovirus,
Coxsackievus, echovirus, West nile virus, Enterovirus 71, varicella virus,
St Louis virus. According to Le Van Tan, Pham Nhat An, the most
common causes of encephalitis in Viet Nam are: Japanese encephalitis,
herpes simplex virus, enterovirus, Dengue virus.
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1.1.2. The rate of intracranial hypertension in encephalitis

The increased ICP was present in 69% patients comatose encephalitis
with GCS score <8 points.

Increased ICP occurs 43% of encephalitis patients having seizures.
1.1.3. Risk factors to the mortality rate in encephalitis

Mortality: mortality rate depends on the cause, with the rabies virus,
the mortality rate is 100%, the mortality rate is about 70% with Herpes
encephalitis without specific treatment.

On the other hand, mortality rate in encephalitis was affected by many
factors such as the level of coma, signs of increased intracranial pressure,
brain herniation, seizures after 48 hours of hospitalization, prolonged
convulsions or local seizure, reduced reflexes, hypotonia, decreased
muscle tone, lower GCS, dyspnea, hypothermia, hypotension.

1.2. PHYSIOLOGY OF INTRACRANIAL PRESSURE

ICP is the sum of the three factors: the brain parenchyma, blood
volume and cerebrospinal fluid. ICP played an important role for the CPP
and CBF changes.

According to Paul, ICP in full-term babies is 1.5 to 6 mmHg, children 3-
7 mmHg, prepubertal ICP <12 mmHg, for the youth, the ICP <18 mmHg.
1.2.1. Monro- Kellie Theory

a. Components of intracranial pressure

Brain accounts for 80%, blood 10% and CSF 10%.

b. Mechanism for stable maintaining intracranial pressure

ICP is constant, it was necessary to keep ICP within the normal limit,
the components that make up the skull volume must be adjusted in order
to maintain the ICP in normal limit.

+« The correction of CSF

The correction of the CSF is based on three mechanisms:

- Displacement of CSF from ventricles and the cerebral subarachnoid
space to spinal subarachnoid space.

- Reducing the ability to produce CSF from circuit plexus;

- Increasing the absorption: CSF is absorbed mainly through the
spider button.

+« Adjustment of blood volume

Venous blood was adjusted by a shift through the dural venous sinuses.
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1.2.2. Effects of intracranial pressure

When ICP increased, CPP decreased at a certain threshold, there is no
CBF, leading to the consequences of no cerebral perfusion, eventually
brain death. Prior to that brain structure begins herniated, this is
physiological compensatory mechanisms to maintain CBF.

1.3. PATHOPHYSIOLOGY OF INCREASED INTRACRANIAL
PRESSURE IN ENCEPPHALITIS

Cerebral edema is the deciding factor of increased ICP. Cerebral
edema can be divided into five categories, each category was created by
various pathological mechanism and these mechanisms often work
together. In encephalitis, increased ICP by cytotoxic mechanism
appeared at an early stage, in late-stage, it was due to the mechanism of
cerebral edema caused by vasogenic and osmaotic pressure.

1.4, TREATMENT IN INCREASED INTRACRANIAL PRESSURE
IN ENCEPHALITIS BASED ON ICP MEASUREMENT

The goal of treatment is to ensure the minimum CPP, necessary to
maintain the supply of oxygen and nutrients to the brain.

- Maintain the ICP less than 20 mmHg;

- Maintain cerebral perfusion pressure> 40 mm Hg.

CPP at 40 mmHg threshold is the minimum pressure for brain injury
in pediatric patients, the threshold of 40-50mmHg should be considered,
especially should pay great attention to the age of the patient during
treatment. In the research of Shetty on the increased ICP in children who
have CNS infection, it is recommended to maintain CPP> 50 mmHg.

1.5. STUDIES ON THE VALUES OF ICP AND CPP TREATMENT
OUTCOMES AT INTRACRANIAL PRESSURE PATIENTS
1.5.1. The threshold values of cerebral perfusion pressure

So far the role of CPP in treatment prognosis in pediatric patients is
still unclear. When studing CPP, the authors have found that if the CPP
fell below the autoregulation threshold about 40 to 60 mmHg, the process
of oxygen extraction increases. If the CPP continues to decline further,
the blood vessels will stretch up to increased CBF, however, this process
does not meet the metabolic demand of the body, ischemic process will
occur. When the value of CPP decreases <30 mmHg, the brain vessels
will collapse, leading to severe brain ischemia and irreversible.
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1.5.2. Threshold values of intracranial pressure
1.5.2.1. ICP threshold below 20 mmHg and prognosis of alive in patients

According to a study of Espaza in 56 patients who have on head
injuries, GCS of 6 to 8 points, the intervention therapy when ICP> 20
mmHg, the author found that 29 patients maintain ICP <20 mmHg will
alive. This result is also similar to the study of Pfenninger, ICP was
maintained <20 mmHg in 4 patients and 4 patients alive. According to
Michaud's research, it showed that 94% of children with increased ICP
alive with ICP <20 mmHog.
1.5.2.2. ICP threshold over 40 mmHg and prognosis of death

Pfenninger et al studied on 24 children with brain injuries, with the
goal of treatment is to maintain ICP <20 mmHg, the author pointed out
that if ICP> 40 mmHg, it is associated closely with mortality (p <0.001).
According to Espara, 100% of patients died when ICP> 40 mmHog.
1.5.2.3. Intracranial pressure from 20 to 40 mmHg and prognosis

Research by Cho on 23 children with the average age of 5.8 months,
the author found that the worse outcomes in the group with ICP> 30
mmHg, compared with the group with ICP <20 mmHg or the group with
ICP> 30 mmHg, but were conducted by craniectomy to reduce ICP. The
author also made recommendations that if ICP <30 mmHg, it can be
treated successfully with internal therapy; ICP> 30 mmHg should do
craniectomy.

Espara showed that mortality rate was 28% in the young group of 30
to 40 mmHg ICP. According to Michaud's research, 59% of children live
with ICP> 20 mm Hg. Chamber found if ICP>35 mmHg, causing the
poor prognosis.

In his study, Pfenninger accepted to maintain the target of 20 to 25
mmHg in ICP. The author also found that patients from 20 to 40 mmHg,
they will have moderate result: one patient died, 2 patients with severe
sequelae, 13 patients with mild and good prognosis. The author also
supported the target of keeping ICP <25 mmHg during treatment. For
children with meningitis, they should have increased intracranial
pressure. Peter Linwall showed that the mean ICP at the death group is
higher than the survivor group, 46 £ 8.6 mmHg comparing with 20.3
4.6 mmHg.
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CHAPTER 2
SUBJECTS AND METHOD OF THE THESIS

2.1. SUBJECTS OF THE THESIS
2.1.1. Subjects of the Thesis

All patients were diagnosed severe acute encephalitis with GCS score
<8 points, admit to the PICU of the National Hospital of Paediatrics
whose have indicated of monitoring ICP. The study period is from March
2010 to June 2014.

2.1.2. Size of samples

Convenience sample size, selecting by continuously method, no
probability during the research time.
2.1.2.1. Criteria for conducting patients

Age from 1 month to 16 years, diagnosis of acute encephalitis, GCS
<8 points and increased ICP.

a. Encephalitis diagnosis

Criteria for acute encephalitis diagnosis was issued in 2003 by the
Ministry of Health and Pham Nhat An in 2015.

e Epidemiological factors

e The symptoms and the clinical progress

o Investigation

e Exclusion of patients with neurological manifestations but not

encephalitis

b. Increased intracranial pressure: ICP > 20 mmHg, lasting more than
5 minutes

Indication for intracranial pressure measurement

e GCS: over 3 point and below 8 point.

e Head imaging shows the increased ICP, such as cerebral edema,

midline shift, compression of brain stem.
2.1.2.2. Exclusion criteria
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e Age: below 1 month and above 16 years old.
o There are contraindications to measure intracranial pressure.
- Patients with coagulopathy.
- Platalet below 10,000/pl.
- Prothrombin time over 13 seconds.
INR over 1.3.
Not agreed by patients’ families.
Deep coma, Glasgow point < 3.
Miss data.
2.2. RESEARCH METHOD
2.2.1. Research design
Analysis and prospective study.
2.2.2. Research contents
2.2.2.1. Techniques for putting probes and methods for intracranial
pressure measurement
Implementor: Neurological surgeon and pediatric intensivist.
ICP  Monitor: monitors SPM-1 and MPM-1 made by Integra
neurosciences with continuously ICP monitoring.

ICP sensor: its fiber optic sensor made by Integra neurosciences.

ICP measurement method: continuously measurement in brain
parenchyma, based on fiber optic, ICP is recognized based on the amount
of light changes from membrane pressure sensor in the tip of sensing
heads.
2.2.2.2. Method for measuring cerebral perfusion pressure

a. CPP measurement: CPP = MAP — ICP

b. Measurement of arterial blood pressure

- The implementors: Pediatric intensivist of PICU.

Arterial blood pressure was monitored continuously by Nihkoden monitor.
2.2.2.3. Treatment method for increased intracranical pressure



‘ Encephalitis - brain edema + GCS <8 ‘

‘ ICP monitoring ‘
Elevate head Sedation and PaCO; 35-40; Normovolemia Prevent and freat
20 to 30° analgesia Pa0;> 60mmHg fever. scizure
‘ ICP > 20 mmHg ‘
Deep Sedation and NMB Osmotic therapy Mannitol, Mild hyperventilation
hypertonic saline P2CO; 30-35mmHg

ICP > 20mmHg, refractory intracranial
hypertention

Barbiturate Therapy Hyperventilation, maintaining
PaCO,=30mmHg

Chart 2.1. Chart for treatment of increased intracranial pressure
2.2.2.4. Contents and variable researches
a. Characteristics of the research
- Age, sex, encephalitis etiology, PRISM II, ICP length of
monitoring, ventilation length of stay, PICU length of stay, refractory
intracranial hypertension rates, ICP monitoring complication.
b. The variable research for the first objective
e Detemining the success rate of targeted treatment with ICP <20
mmHg, CPP > 40 mmHg and MAP >60 mmHg.
- The success rate of targeted treatment
- The fail rate of targeted treatment
- Outcomes: survivor, death.
o Criteria of The success and fail rate of targeted treatment
- Successful targeted treatment: ICP <20 mmHg and CPP > 40 mmHg
and MAP >60 mmHg.
- Fail targeted treatment: at least one of improper ICP or CPP or MAP
c. The variable research for the second objective
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- ICP at the threshold of 40 mmHg

- ICP at the threshold of 20 mmHg

Mean ICP

- ICP after treatment : after 4 and 8 hours of treatment

- Maximal ICP in the process of treatment

- Outcomes: survivor, death.

d. The variable research for the third objective

- Minimal CPP in the process of treatment

- Mean CPP

- Outcomes: survivor, death.

e. The variable research for the fourth objective

Finding some risk factors to the treatment outcomes of increased
intracranial pressure patients due to severe acute encephalitis in children.

e Risk factor associated with epidemic, etiology, signs and

investigation:

- Ages, etiology, estimate plasma osmotic pressure, seizure, fever in

treament, hypertonic, MODS, PRISM II.

o Risk factor associated with treatment:

- PaCO,< 25 mmHg, PaCO,> 45 mmHg, refractory intracranial
hypertension, hypoglycemia, hyperglycemia, hemoglobin, inotropic
score, overload fluid > 10%

¢ Risk factor associated complication:

- Nosocomia infection, SIADH, CSWS, CDI .
2.2.2.5. Statistical collection

ICP, CPP, MAP date will be recorded and reviewed after each 30
minutes.

2.3. DATA ANALYSIS

Data after collecting will be analysed by SPSS 16.0 for Windows.

Data are expressed as mean * standard deviation (SD) or percentage
as appropriate

Mann-Whitney tests were used for comparison of the means.

ROC curve (receiver operating characteristic) were drawn out to
determine the threshold value of ICP and CPP for outcomes. ROC > 0,60
was accepted.
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Univariate analysis examined clinical, demographic feature,
investigation to determine whether there was a statistically significant
relationship with outcomes.

Multivariate logistic regression examined the association between
potential predictor and the like lihood of unfavorable outcome. Odd
ratio (OR) and 95% confidence intervals (Cl) were used to quantify
the strength of these association.

2.4. ISSUES OF MEDICAL ETHICS
This research has been approved by Medical Ethics Council of the
National Pediatrics Hospital.

CHAPTER 3
RESEARCH RESULTS

3.1. COMMON CHARACTERISTICS OF RESEARCH SAMPLES
During from March 2010 to June 2014, 44 patients were conducted

for the study with the common characteristics as follows:

3.1.1. Characteristics of age

50%
40%
30%
20%
10%

0%

6-11 months 1-3 years > 3 years

Chart 3.1. Patients’ distribution as age

3.1.2. Etiology of actute severe encephalitis

In the study, there are only 34% of patients who can find the causes,
which the first cause is Japanese encephalitis, accounting for 16% (7/44),
followed by HSV1 encephalitis 5/44, accounted for 11.4%. 66% patients
have not found the causes.
3.1.3. Results of treatment in increased intracranial pressure due to
acute severe encephalitis in children
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Table 3.1. Treatment outcomes of increased intracranial pressure due to
severe encepphalitis in children

Treatment result n Rate (%)
Alive 19 43,2
Death 25 56,8
Total 44 100

3.2. DETERMINATION OF RATE OF SUCCESS AND FAILURE
AS TREATMENT GOALS

3.2.1. Determination of successful and failure rates according to
treatment goals

Success
Fail

Chart 3.2.Successful and fail targeted treatment rates for children
with increased intracranial pressure

3.2.2. Determination of the relationship between successful and failure
treatment goals with outcomes

100% patients with successful treatment goal are alive. Patient group
who has successful treatment goal with treatment outcome will have the
significant differences with the group of failure treatment goal (p <
0,001). With failure treatment goal, 80,6% patients are died.
3.2.3. Failure results of the treatment goal

Failure results: the study showed that if ICP is > 20 mmHg, there are
27 patients, if CPP is < 40 mmHg, there are 26 patients, if MAP is < 60
mmHg, there are 20 patients.
3.3. DETERMINATION PREDICTIVE THRESHOLD OF ICP
FOR TREATMENT OUTCOMES OF INCREASED
INTRACRANIAL PRESSURE
3.3.1. The relationship between ICP treatment below 20 mmHg and
outcomes
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Table 3.2. The relationship between ICP treatment below 20 mmHg
and outcomes

Outcome
ICP (mmHg) Death Survivor Total
n % n %
ICP < 20mmHg 3 17,6 14 82,4 17
ICP > 20mmHg 22 81,5 5 18,5 27
p p<0,001

3.3.2. The relationship between ICP 40 mmHg threshold and outcomes
Table 3.3.The relationship between ICP 40 mmHg threshold
and outcomes

Outcome
ICP (mmHg) Death Survivor Total
n % n %
ICP > 40 mmHg 16 94,1 1 59 17
ICP <40 mmHg 9 33,3 18 66,7 27
p p<0,001

3.3.3. Determination of ICP threshold for outcome prognosis of
increased intracranial pressure patients
3.3.3.1. Determining the highest level of ICP for prognosis of increased
intracranial pressure patients

Sensitivity
025 0.50 0.75

0.00

0.00

025

0.50

075

1 - Specificity

Area under ROC curve = 0.8358

1.00

Chart 3.3. Determining the highest level of ICP results prognosis for
increased intracranial pressure patients
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Comments:

When using the ROC curve, we found that the area under the ROC
curve was 0.8358 (95% ClI: .72-.95) = 32 mmHg, maximum ICP is the
cut off for survivor and dead patients with a specificity of 68% and
sensitivity of 80%.
3.3.3.2. Determine the mean ICP threshold, for initial measurement,
after 4 hours of measurement, after 8 hours of measurement for the
results prognosis for treatment of raised ICP patients

Table 3.4.
Time ROC ICP threshold
Initial measurement 0,6579 (95% CI: 27 mmHg
0,49 - 0,82)
After 4 hours of 0,7274 (95% CI: 20 mmHg
measuring 0,57 - 0,88)
After 8 hours of 0,765 (95% CI: 19 mmHg
measuring 0,62 - 0,91)
Mean 0,8853 (95% ClI: 17,6 mmHg
0,78 - 0,98)

3.4. DETERMINATION THE CPP THRESHOLD VALUE FOR
PREDICTION OF THE RESULTS IN INCREASED
INTRACRANIAL PRESSURE BY ENCEPHALITIS

3.4.1. Mean CPP of death and survivor group

Table 3.5.The relationship between mean CPP and outcomes

Outcome n Mean + SD | Minimum | Maximum
(mmHg) CPP CPP
Suvivor group | 19 62,3+9,1 48,6 77,5
=0,0001
Death group 25 | 43,2+17,0 1,1 66,4
44 | 51,4+17.2 1,1 77,5
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3.4.2. The relationship between the threshold CPP <40 mmHg and

outcomes
Table 3.6. The relationship between the threshold CPP <40 mmHg with

outcomes
Outcomes
CPP (mmHQg) Death Survivor Overall
n % n %
CPP < 40 mmHg 22 84,6 4 15,4 26
CPP > 40 mmHg 3 16,7 15 83,3 18
p p <0,001

3.4.3. Determining the threshold value CPP for the predict outcomes of
patients with increased intracranial pressure due to encephalitis

[=1
(=]
=

0.50 0.75

Sensitivity

0.25

0.00

0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curve = 0.8547

Chart 3.4. Determine the average CPP threshold to predict treatment
outcome of patients by increased intracranial pressure

Comments:

The area of the ROC curve was 0.8547 (95% CI: .75-.96) is good in
separation results in treatment between the two groups of death and
survivor. With this curve, mean CPP threshold is 53.1 mmHg
respectively with 74.0% sensitivity and 72.0% specificity.
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3.5. RISK FACTORS RELATIONSHIP WITH OUTCOMES
Multivariate analysis to determine some risk factors related to outcomes.

Table 3.7. Results of analysis of risk factors related to outcomes

Risk factors OR 95% CI p
6-11 months 1,00
Age 01 yearold- 3yearsold | 6,35 | 0,18 -213,9 | 0,30
Above 3 years old 32,7 10,45-2354,7| 0,11
CDI None 1,00
Yes 8,98 | 0,62-130,9 | 0,11
Inotropic score < 40 1,00
>40 185 | 0,15-235 | 0,63
None 1,00
PCO>45  1¥es 18,9 | 1,14—3151 | 0,04
Refractory |None 1,00
raised ICP  |Yes 145 | 1,3-163,4 | 0,03
Multi-organ |None 1,00
failure Yes 15,2 | 0,79-2918 | 0,07
CHAPTER 4
DISCUSSION

4.1. GENERAL CHARACTERISTICS OF RESEARCH
4.1.1. Characteristics of age and gender

During 4 years, from 2010 to 2014, 44 patients with GCS <8 points
who were diagnosed encephalitis, enough criteria to conduct study, we
found that an average age was 51.1 + 44.1 months, of which the age of 3
years old accounted for 47.7%. According to Le Van Tan's study, the
average age of encephalitis group was 3 years old, Beig FK indicates that
the average age of encephalitis in India was 4:35 * 3:32 old.

4.1.2. Outcomes

The mortality rate depends much on the etiology of encephalitis. On the
other hand, mortality rate are also affected by many factors such as signs
of raised ICP, cerebral herniation, seizures after 48 hours of
hospitalization, prolonged seizures or focal seizure, decreased reflexes,
hypertonic, decreased muscle tone, GCS <8 points, dyspnea, hypothermia,
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hypotension. George BP also found that mortality rates increased 14.5%
among children encephalitis which have ventilation, 9.1% of children
suffered from sepsis, 4.5% of children with pneumonia caused by
inhalation. The mortality rate in our study was 56.7%, which is severe
encephalitis with GCS <8 points, need mechanical ventilation, use of
vasopressor drugs and up to 26 patients with a minimum CPP of <40
mmHg. Studies demonstrated that in patients with encephalitis, without the
initial damage, we still have other damage that is the result of reducing
CPP and increasing ICP, when CPP <40 mmHg causes cerebral ischemic.
In this study, 84.6% of patients with CPP <40 mmHg died, which is
consistent with other studies that all patients with CPP <40 mmHg were
fatal. This percentage corresponds in the study of Bansal A, Shetty, Pankaj
BM, Bokade CM.

4.1.3. The cause of encephalitis

Etiolog of encephalitis are very abundant and the frequency of
pathogens also differs. In our study, up to 66% of the cases could not find
the causes, only 34% could find the cause of encephalitis, of which nearly
half (7/15) of patients had etiology as Japanese encephalitis. In the study of
Pham Nhat An, 46% found the causes, of which Japanese encephalitis
accounted for 41%, HSV1 accounted for 24.3% and Enterovirus accounted
for 17.6%. In a study of the causes of encephalitis in the US in 10 years,
George BP found that up to 50% of cases could not find the cause, in
which the number of patients found the causes included by virus accounted
for 48.2%, the common virus namely HSV1, Toxoplasma, West Nile.
According Flower A, the identified causes of encephalitis was 52%.

4.2. DETERMINATION THE RATE OF SUCCESS AND FAILURE
TO TAGETED TREATMENT

In our study, only 29.6% of patients achieved targeted goal, 70.4% had
failed with the targeted treatment, of which the number of failing to control
ICP <20 mm Hg is 27 patients, with CPP <40 mmHg is 26 patients, and
failure to maintain MAP> 60mmHg is 20 patients. Results showed that the
successful target group, 100% of patients survivor, with group have failed
target, there were 80.6% of patients died. ICP, CPP and MAP is linked
closely by the equation: CPP = MAP - ICP. According to research by
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Marmarou A, the reduction of MAP is a common cause of reduced CPP,
accounting for 56.5%. MAP also fell alone or in combination with the
increase of ICP, accounting for 80% of CPP reduction. Increased ICP
alone accounts for 20% of reduced CPP. On the other hand, the authors
also found that 90% increased ICP cause in patients with CPP <40 mmHg.
In our study, the rate of failed target is high, probably due to the treatment
regimen. Because craniectomy and hypothermia therapy have not been
applied and these are two efficiency treatments for reducing ICP.

43. THRESHOLD VALUES OF INTRACRANIAL PRESSURE
FOR PREDICTING TREATMENT RESULTS

4.3.1. The threshold value of intracranial pressure for predicting outcomes

To determine the prognostic capability of ICP for the treatment results
of survivor, we analyzed the mean ICP in the treatment process, as well as
ICP at the initial measurement, time after follow monitoring and treatment
of 4 hours, after monitoring and treatment of 8 hours, we found common
features, ICP <20 mmHg allowing good separation between the two
groups alive and die. On the other hand, when comparing the two groups
of patients, one group after treatment ICP <20 mmHg and a treatment
group had > 20 mmHg ICP, there are differences on significant statistically
outcomes between the two groups. Therefore the threshold ICP <20
mmHg allows survivor outcome prognosis for raised ICP. This result is
also similar to the study of Espaza, Pfenninger, Peter Linwall and
Michaud. Sharples and his colleagues demonstrated that when the ICP> 20
mm Hg, it means that the CBF will decrease. This will cause brain
ischemic and secondary brain damage, when there is no cerebral blood
flow, no cerebral perfusion, the result is brain death, no CBF leads to the
absence of oxygen, the process of energy metabolism of the cell will stop,
causing the cell damage that could not be irreversible.

Explaining the relationship of ICP for the treatment outcome prognosis
based on cerebral hemodynamic, Sharples studied on 21 children with
severe traumatic brain injury, with GCS <8 points, the results indicate that
there is a negative correlation between ICP> 20 mmHg and CBF reduction
in 18 patients (p = 0.009), there are only two cases of ICP> 20 mmHg with
CBF equal or above the normal values. CBF measurements in 66 patients
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with ICP <20 mmHg, mean CBF of 0.57 ml / g / min, while the CBF
measured 56 times in children with ICP> 20 mmHg, the mean CBF 0.47
ml/ g/ min (p =0.037).

Shapiro and Marmarou’s study on PVI (pressure - volume index) to
assess the cerebral compliance of over 22 children with traumatic brain
injury, the results showed that ICP is less than 20 mmHg respectively with
PVI just over 80%. If ICP is from 20 to 40 mmHg ICP correlated with PVI
between 60 and 80%, even when ICP is over 40 mmHg closely associated
with PVI below 60%. The study concluded that ICP over 20 mmHg have
inversed correlation with PVI, which indicates that increased intracranial
pressure closely correlated with declining elasticity of the brain.

4.3.2. ICP threshold with mortality prognosis

In our study, 94.1% of patients has died with ICP over 40 mmHg after
treatment. Therefore the predictability of outcomes based on the highest
ICP during the treatment that we considered, based on the ability to
analyze the ROC, we noticed with highest ICP 32 mmHg with the ROC
0.8358, a specificity of 68% and sensitivity of 80%. In the study of
Pfenninger, Espara, if patients have the highest ICP 40 mmHg, prognosis
will be 100% die.

According to Lundberg, when ICP increased nearly 40 mmHg or above
and lasting 5 to 20 minutes, which is the formation of the mechanism of A
wave in intracranial hypertension. This condition occurs in patients loss of
autoregulation mechanism or decrease brain compliance. This is
decompensation phase and ICP increases rapidly in this stage. On the other
hand when ICP increases, the CPP will decrease, the body responds by
vasodilatation and increased blood pressure. The results are increased
cerebral blood volume and causing increased ICP and decreased CPP. This
will cause the pathology cycle.

When ICP increases up to a certain threshold, no CBF. There is no
cerebral perfusion and the final consequence is brain death. Prior to that
brain structure begins herniated, this is physiological compensatory
mechanisms to maintain CBF. The cause of death due to increased ICP is
by compressing the brain stem, compressing cerebral artery, leading to
cerebral ischemia.
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44, THRESHOLD VALUES OF CEREBRAL PERFUSION
PRESSURE RESULTS FOR TREATMENT RESULT

4.4.1. The threshold value for cerebral perfusion pressure with fatal
prognosis

Taking CPP = 40 mmHg in order to determine the mortality risk
between the two groups, one group had > 40 mmHg CPP and one group
had CPP <40 mmHg, we found that almost all patients with CPP <40
mmHg will die.

The studies of Downald, Changaris, Elias-Jones and Marmarou A have
found that when the CPP is <40 mmHg, patients will be death. When study
on CPP, the authors found that if the CPP falls below the threshold of
autoregulation, about 40 to 60 mmHg, the process of separating oxygen
will increase. If the CPP continues to decline further, the blood vessels will
stretch maximum in order to increase the brain blood. However, this
process does not meet the need of the body’s metabolic, causing the brain
ischemia.

When the value of CPP decreases <30 mmHg, the blood vessels in the
brain will collapse, leading to cerebral ischemia, causing severe brain
damage and irreversible. On the other hand, the author also found that
increased ICP accounted for 90% of the reduction in CPP <40 mmHg,
resulting in brain blood shortage. These factors have led to reduce CBF,
cerebral hypoxia. If the severe and prolonged hypoxemia, ATP (adenosine
triphosphate), PC (phosphor creatinine) and RNA (ribonucleic acid) will
reduce, it will cause a shortage of energy for nerve cells. Usually after 3 to
8 minutes, if there is no CBF, it will lead to no oxygen, the energy
metabolism of the cell will stop, causing irreversible cell damage.

4.4.2. The threshold value of cerebral perfusion pressure for alive
prognosis

When we use the ROC model to determine the threshold value of CPP
that separating the two groups of survivor and death, the results of our
study show that, at the CPP threshold = 53.1 mmHg CPP, the area of the
curve ROC is 0.8547 (95% CI: 0.75 to 0.96) and the sensitivity is 74.0%
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and the specificity is 72.0%. So that when CPP is > 53,1mmHg, the
prestiction for patients will live.

On the other hand, when comparing the average values of the two
groups of patients with life and death, we found that there are differences
between the mean CPP of the two groups: 62.3 £ 9.1 mm Hg in survivor
group, compared with 43.2 + 17.0 mmHg in the group of death (p =
0.0001). Many authors have studied the correlation between the threshold
of CPP that should be maintained in the treatment and prognosis of the
alive patients, but there is no unified standard in studies Hackbarth,
Grinkeviciute and Chamber. On the other hand, the studies pointed out the
CPP thresholds difference from each age group in the treatment of
pediatric patients. Shetty R recommended that we should maintain CPP
above 50 mmHg for patients with meningitis and meningo encephalitis.

Research of Catala shows that 60% of patients with initial CPP <40
mmHg, with a poor prognosis, success treatment rate decreased to 10%
with original CPP> 60 mmHg, but with the original CPP> 70 mmHg, there
is no differences in treatment outcome compared with CPP> 60 mmHg. In
2014, Kumar S found that the maintenance of CPP> 60 mmHg in the
treatment of increased ICP in encephalitis and meningitis based on CPP
will reduce the mortality rate compared with treatment based on ICP.

For adults, when the CPP decreases <70 mmHg in adults, the oxygen
saturation in the jugular vein (SjvO2) will fall, along with increasing Pl in
transcranial ultrasound, this means that the oxidation in the brain will
decrease with CPP <70 mmHg. Reducing SjvO2 <50% related to the
ischemic stimulus entire brain oxygen demand leading to increased
disparities contained in arteries and veins. Also when CPP <70 mmHg,
increase extracellular glutamate and reach toxic levels of activity. The
study demonstrated increased glutamate, resulting in ischemic and
metabolic decline neurons. Moreover, in adults, when CPP> 70 mmHg,
only 10% PtbO2 (distributed pressure of oxygen in the brain parenchyma)
within the boundaries of a lack of oxygen, and the boundary PtbO2 in
hypoxia increases when CPP is reduced, respectively at 25% and 50%
boundary PthO2 in CPP hypoxic threshold in the range 60-70 mmHg and
less than 60 mmHg.
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In encephalitis, increased ICP by cytotoxic mechanism appeared at an
early stage period from several minutes to several hours, in late-stage, it
was due to the mechanism of cerebral edema caused by vasogenic and
osmotic pressure. After a few minutes to several hours after brain damage,
if CBF fell below the threshold, it would lead to reduction of the pump Na
*- K™ - ATP, which are also the influences in neurons. The consequences
of the lack of blood accelerate biochemical reactions, including increased
potassium in the extracellular region, accumulation of intracellular calcium
in the region. This process leads to cell damage, mainly due to reduced cell
membranes, can not be changed.

4.5. RISK FACTORS ASSOCIATED WITH THE OUTCOMES OF
TREATMENT

4.5.1. Effects of PaC0O2> 45 mmHg to outcomes

PCO2> 45 mmHg are risk factors affecting treatment outcomes. The
risk of death will increase when PCO2> 45 mmHg higher than 18.9 times
in the group PCO2< 45 mmHg. There is a relationship between PCO2> 45
mmHg with the treatment outcome (p = 0.04).

Payen JF found that increased CO2 in children with traumatic brain
injury, there are two times higher of mortality risk compared with normal
CO2. Under the impact of PaCO2, the arterial vessels have an important
influence on the change of CBF, when increased PaCO2 cause
vasodilatation, therefore increased CBF and ICP, increasing the risk of
brain herniation. Based on research on the physiology of the cerebral
hemodynamic, when PCO2> 60 mmHg, the ability of cerebral
autoregulation severely impaired. For patients with severe traumatic brain
injury, 43% of patients with impaired autoregulation mechanism within the
first 72 hours of admission to the ICU. In case of moderate hypotension, it
will reduce responses of the cerebral circulation for changing in PaCO2
and if the severe hypotension, it will completely destroy the process of
regulation of cerebral circulation for PaCO2. In terms of normal blood
pressure, PaCO2 and CBF have a linear relationship to each other. When
PaCO2 increases, it will make vasodilatation and increased CBF, resulting
increased ICP. Furthermore, in the area of the brain damage, the ability to
react to changes of CO2 will no longer. When the possibility of cerebral
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vascular response to changes in CO2 decline, the study indicates that there
is closely associated with poor treatment outcome of patients.

On the other hand, hypercapnia will make raising pressure through
capillaries, reducing vascular resistance, resulting in increased speed and
extent of cerebral edema followed by vasogenic mechanism. Vasogenic
edema usually occurs after cerebral vascular damage from several hours to
several days.

4.5.2. Effect of refractory intracranial hypertension to outcome

The risk of death in our study group suffered from refractory
intracranial hypertension increased 14.5 fold compare with acute raised
ICP group (p = 0.03). When ICP increases to make pathology cycle, the
first will reduce CBF and decreased transport of oxygen to neurons and
glial cells, and the consequences of this process cause brain swelling,
increased ICP further. According Treggiari MM, ICP of about 20-40 mm
Hg, the risk of death increased 3.5-fold (95% CI: 1.7, 7.3), for ICP> 40
mmHg, the risk of death by 6.9 times (95% CI: 3.9, 12.4). Increased ICP
can account for 43.2% of all patients increased ICP due to brain damage.
However, mortality in refractory intracranial hypertension group
differences between the studies, according to the Abadal-Centellas JM
mortality from 84 to 100%. For the study of Stocchetti N, in total 78
patients need treatment of increased intracranial pressure, there are 30 died
patients. According to Guerra SD, the mortality result in increased ICP
patients was 51.3%.

CONCLUSION

During the study period, 44 patients (22 boys and 22 girls) were
enrolled and monitored ICP, mean age of patients was 15 £ 7.9, mainly
children are over 3 years (47.7%). The mean PRISM Il was 17.5 + 5.07,
only 34% cases could find the viral etiology of which 16% were due to
Japanese encephalitis, mortality rate was 56,8%. The study showed the
following results:
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1. The success rate for treatment target was 29.6%, while the failure
rate for treatment target was 70.4%. 100% of patients had success
treatment target will have live, whereas 80.6% of patients had failed in
treatment target would die, overall mortality rate was 56.8%.

2. ICP after treatment was below 20 mmHg, ICP after 4 hours of
treatment was below 20 mmHg, ICP after 8 hours of treatment was under
19 mmHg, the predictive results would live. The peak ICP exceeding 32
mmHg would have the predictive results of death. With ICP threshold
was over 40 mmHg, most patients died.

3. CPP was under 40 mmHg, most patients died. CPP of exceeding
53.1 mmHg CPP, the predictive results would live.

4. Refractory raised ICP and PCO2> 45mmHg were risk factor for
mortality by 14.5 times and 18.9 times.

RECOMMENDATIONS

Increased intracranial pressure must quickly ensure to be treated
according target. Need to apply protocol to treat and consider treatment
strategies based on the CPP.

Need aggressive treatment to maintain ICP below 20 mmHg, close
monitoring to not exceed 32 mmHg. If ICP is over 32 mmHg, after
applying all steps, we will consider craniectomy.

Need to sustain the CPP over 53.1 mmHg in the treatment process.
Vasopressors should be used to ensure the CPP as desired.

Strict control PaCO2 during treatment, not to exceed 45 mmHg for
PaCO2 or it will increase the risk of death.



