PAT VAN PE

Tang &p luc ndi so 1a mot bién chuing ndng gap & cac bénh
nhan dot qui. Binh thuong ap luc ndi so dudi 15 mmHg & nguoi 16n,
khi p luc ndi so trén 20 mmHg 14 bénh 1y, can phai duoc diéu tri.
Mot vai bién phap diéu tri ting ap luc ndi so trong tai bién mach néo
la dé tai ciia cac nghién ciru 1am sang ngu nhién c6 ddi chung, tuy
vay, hau hét cac khuyén co déu dua trén cac kinh nghiém lam sang.

Piéu tri tang ap luc noi so béng cac dung dich thdm thau da
dugc ap dung tir nhitng nam 1960, tuy nhién, chi dinh cling nhu hi¢u
qua cua phuong phap ndy van con nhiéu tranh luan. Cé quan diém
cho rang mannitol ¢6 khi ning di qua hang rio mau ndo bi ton
thuong va tich luy lai ¢ khoang k& trong ndo bi ton thwong dan dén
kéo nudc trd lai nhu mo, vi vay néu c6 ton thuong mét bén nao thi
mannitol s& lam ting day léch duong giita. Na wu truong di duoc
nghién ctru dé thay thé mannitol trong mot s6 truong hop con tranh
luan nhu trén. Tuy nhién Na wu truong c6 thé thiéu mot sé dic diém
ma mannitol c6 dé dam bao hiéu qua diéu tri.

O Viét Nam viéc sir dung dung dich uu truong (chu yéu la
mannitol) tai cac co s& y té, nhét 1a nhirng tuyén co s 1a rat phd bién.
Hién tai c6 mdt s6 nghién ciru so sanh mannitol va Na uu truong
dang dugc tién hanh & cac co sé hdi strc ngoai khoa, ddi tuong nghién
ctru chu yéu 13 nhitng bénh nhén c6 chin thuong so ndo cho két qua kha
quan v6i Na uu truong. Vi vAy chiing t6i tién hanh nghién ctru dé tai
“So sdnh hiéu qud kiém sodt dp lwc nji so bang mudi wu truong va
mannitol & nhitng bénh nhén tai bién mach nao c6 ting dp lic ndi so
cdp tinh” v6i hai muc tiéu:

1. So sanh hiéu quad gidm dp lec noi so bang dung dich NaCl
3% véi dung dich mannitol 20% truyén tinh mach trén nhitng bénh
nhan tai bién mach néo cé tang ap luc ngi so cd'p tinh.

2. Pdnh gid cdc thay d6i mot s6 chi s6 huyét dong va xét
nghiém cua nhitng bénh nhdn dwoc sw dung dung dich wu truong
trong diéu tri TALNS cdp tinh.



* Tinh cap thiét ciia dé tai:

Tai bién mach no 12 nhém bénh ly phé bién, ti 1& tur vong cao
nhat 1a khi ¢o ting 4p luc ndi so. Co nhiéu bién phap phdi hop dé
diéu tri téng ap luc ndi so trong do cd viéc st dung cac dung dich
tham thau. Bién phap nay tuy da duoc ap dung trén lam sang tr lau
nhung con nhiéu diém chua dugc thong nhat. May nam gan day Na
wu truong duoc mot sd tac gia nghién ctru dua vao diéu tri ting ap
lyc ndi so, nhung chu yéu 14 trén cAc bénh nhan chin thuong so nao.
Viéc nghién ctru so sanh hi¢u qua gidm 4ap luc ndi so cua hai dung
dich nay trén nhiing bénh nhan tai bién mach ndo 1a cép thiét, co tinh
thuc tién va co gia tri khoa hoc.

* Pong gop moi cia luin an

- Pay 1a nghién ctru dau tién ¢ Viét Nam danh gia hiéu qua
diéu tri cta dung dich Na uu truong trén bénh nhan tai bién mach ndo

- ba danh gia dugc hi€u qua giam ap lyc ndi so cua ca
mannitol 20% va NaCl3%, véi lidu truyén 250 ml trong 20 phut, hai
dung dich déu co tac dung ha ap lyc ndi so xuéng dudi 25 mmHg voi
ti 1€ 73.9% 6 nhém dung mannitol va 74.2% & nhém dung NaCl3%.

- Kha ning giam ap luc ndi so cuia mannitol t5t hon NaCl3%
trong 30 phut dau, tuy nhién thoi gian duy tri 4p luc ndi so dudi 25
mmHg cta NaCI3% lai dai hon mannitol (trung binh 150 phut &
nhom NaCl3% so véi 85 phut & nhom mannitol)

- Sau 120 phat truyén, ca hai dung dich déu lam ting ap luc
thim thiu mau va Na mau c6 ¥ nghia thong ké. Huyét dong ciia ndo
dugc cai thién, thé hién bang sy ting 4p luc twdi mau nio sau khi
truyén va giam chi sb PI trén siéu 4m doppler xuyén so, chimg t6 trd
khang ctia mach mau ndi s¢ giam.

* B cuc ciia lun 4n

Luan an gébm 112 trang, ngoai phan dat van dé, két luan va
kién nghi, luan an c6 bon chuong bao gom: tong quan: 38 trang, d6i
tuong phuong phap nghién ciru 15 trang, két qua 20 trang, ban luin
34 trang. Lufn 4n c6 29 bang biéu, 5 bicu do, 8 hinh va anh. Tai li¢u
tham khao c6 143 tai liéu bao gom tiéng Vit va tieng Anh.



Chuong 1
TONG QUAN

1.1. Ting 4p luc ndi So & bénh nhén tai bién mach nio
1.1.1. Sinh li bénh ciia ting dp luc ndi se trong tai bién mach nio

Khi ap luc ndi so > 20 mmHg dugc goi 1a tang ap luc ndi so bénh
li. ALNS tir 20-30 mmHg dwoc xem la tang ap lyc ndi so nhe; tuy nhién
khi c6 cac khdi choan chd trong ndo, thodt vi ndo c6 thé xay ra v6i murc
ap luc ndi SO dudi 20 mmHg. Ap luc noi so tir 20-25 mmHg bét budc
phai dugc dicu tri. ALNS tiang hon 40 mmHg kéo dai 1a tinh trang de
doa tinh mang.

Ciic nguyén nhén lam ting dp luc ndi so trong tai bién mach nio

Khoi mdu ty trong so: tinh chat hinh thanh nhanh va thé tich
cta ching quyet dinh murc dg tang ap luc ndi so. Cac bénh canh hay
gap: xuat huyét dudi nhén, xuat huyét ndo, xuat huyét ndo-nio that.

R6i loan vén magh (liét mach): hién tuong nay co thé 1a tai chd
va xung quanh vung ton thuong, hoac toan b nao gay phu nao lan
toa. Phu ndo va gidn mach ndo la nguyén nhén gy ra sy lan rong
som va thir phat cac ton thuong ban dau.

Phu ndo

Phu néo 1a tang thé tich ctia ndo do ting thanh phan nudce
cua ndo, biéu hién la sy gidm ti trong clia ndo trén phim chyp cat
16p so ndo. Phu nédo chu yéu & phﬁn chét trang (chiém 68% ndo), &
phan chat xadm it hon do ban chat dac hon.

C6 thé cé sue phoi hop mét trong cdc dang phi sau

Phu do mach mau: huyét twong (c6 protein) thoat ra khoang k&
cta ndo do ton thuong hang rao mau ndo. Su lan rong cuia phu nado
phu thudc vao huyét 4p dong mach.

Phu do nhiém doc té bao: thuong do thiéu oxy lam mAt hiéu
luc cua bom natri (phu thudc ATP) trong té bao. Vi vay, Na' & dong
nhanh trong té bao kéo theo nudc vao trong té bao.

Phu do 4p luc thiy tinh: do phdi hop ting HADM va gidn dong
mach ndo mac du hang rao mau nao con nguyén ven. Dich phu khong
chtra protein.
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Céc dang khac: do ap luc thfup théu‘ huyét thanh nho hon ap
luc tham thau trong ndo sau khi truyén nhiéu dich dudong wu truong,
lam giam Naj' mau. Ngoai ra con c6 phu k& do dich ndo tuy ngim qua
thanh nao that vao khoang k€ khi c6 tac tuan hoan dich ndo tuiy.

1.1.2. H@u qud ciia ting dp luc nji So

Tang ap lyc noi so lam giam hodc nging dong mau toi ndo.

Khi ap luc ndi so ting bing huyét 40 dong mach trung binh,
tuan hoan ndo bi ngimg nhu trong ngimg tim. Theo Pitts khi ap luc
n6i so cao hon huyét ap dong mach trung binh trong 5-10 phiit c6 thé
coi nhu ndo di chét. Pi c6 nhiéu tac gia xac nhan mdi lién quan giita
ap luc ndi so va ty 1€ tr vong cia cac bénh nhan co chin thuong so
nao nang.

Chen ép va thodt vi ndo

Cheén ép nao sé& két thuc béng thoat vi ndo tai cac 1 trong so
nhu 16 cham. Cac phan ndo bi thoat vi co thé 1a hdi hai ma, phan
trong va nén cia thiy thai duong, tiéu ndo.

Tuy vao vi tri ndo thoat vi ma c6 nhitng nguy co khac nhau: gian
ddng tir, liét nira nguoi, mét ndo do chén ép than ndo boi thity thai duong;
tir vong sém khi cac trung tdm sdng & hanh ndo bi chén ép do thoat vi
hanh nhan tiéu nio.

Ngoai chén ép ndo con can tré hodc cit dut tudn hoan dich nio
tay, 1am cho ap luc nodi so ting hon va chén ép ning né hon.

1.2. Céc bién phap diéu tri ting ap luc ndi so & bénh nhan tai bién
mach nao
1.2.1. Cdc bién phdp diéu tri chung

Truyeén dich

An than

Kiém sodt huyét dp

Tur thé bénh nhdn

Kiém sodt than nhiét

Thudc chong déng kinh
1.2.2. Piéu tri dic higu

~ Phuong phép tdt nhit dé didu trj ting ap luc ndi so 1a giai
quyét nguyén nhan gay ra tinh trang tang ap luc noi so.



Loi tiéu

Furosemide 0.5-1 mg/kg tiém tinh mach, c¢6 thé cho kém véi
mannitol lam tang tdc dung cua mannitol.

Glycerol va urea da dugc st dung dé kiém soat ap luc ndi so
thong qua viéc diéu chinh ap lyc tham thdu mau, tuy nhién, viéc
str dung cac dung dich nay dan it di do c4n bang giita ndo va huyét
twong xay ra nhanh hon so v4i mannitol.

Glucocorticoide chi dung trong truong hop tang ap luc ndi so
do khéi u ndo hoac nhiém trung than kinh trung wong

Tang thong khi

Tang thong khi khong dugce khuyén céo sir dung kéo dai du
tang ap luc nodi so do bat ké nguyén nhan gi, khong chi dinh ap dung
tang thong khi du phong trong trudng hop chua c6 bang chimg ting
ap luc ndi so

Barbiturates

Ha thdn nhiét chu dong

Dan luu dich nédo tuy

Mo so giam dp

Sir dung cdc dung dich tham thau

Mannitol: 12 mét chét loi tiéu thim thdu lam giam thé tich noi
so thong qua viéc kéo nudc ty do ra khoéi nhu mé ndo, sau d6 nude tu
do dugc dao thai qua than, do d6 lam mat nudc trong nhu mo ndo.
Mannitol & dang dung dich 20% truyén tinh mach véi liéu 1g/kg, lap
lai liéu 0.25-0.5g/kg néu can sau mdi 6-8 gid. Can than trong trong
truong hop suy than.

Truyén nhanh Na wu treong: Liéu bolus c6 thé lam giam ap luc
noi so; tuy nhién, hiéu qua cia bién phap diéu tri sém nay trén tién
lwong ctia bénh nhan con chua rd rang. Thé tich va ndng do cua mubi
wu truong (7.2% hay 23.4%) trong cac nghién ciru con nhiéu dao
dong va chua thong nhét.



1.3. Piéu tri ting ap luc ndi so biang cic dung dich thim thau
(mannitol va Na wu truong)
1.3.1.Co ché lam gidm dp luc ndi s Ciia cdc dung dich tham thau

Co ché lam giam ap luc ndi so cia cac dung dich tham thau
12 mot vin dé con nhiéu tranh luan, tuy nhién, c6 3 gia thiét noi
bat va duoc dong thuan cao do la:

- Céc chat tham thau kéo nuéc ra khoi nhu mé néo.

- Céc chat tham thau lam ting huyét ap, do d6 1am co mach
theo co ché tu diéu hoa, tir d6 lam giam luu lugng mau 1én ndo.

- Céc chét thdm thau 1am giam do nhét cua mau, dan dén lam
giam luu luong mau nao.

Mic du cac gia thiét trén dugc hinh thanh nhdm giai thich
tac dung ctia mannitol, nhung nhiing gia thiét nay ciing co6 thé ap
dung dugc cho ca Na vu truong.

1.3.2. Cdc nghién citu so sdnh higu qud Kiém sodt dp luc ndi sp ciia
mannitol va Na wu truwong

Nghién ciru cia Vialet R. va CS (2003)

Ti 1¢ that bai & nhom ding Natri vu truong 2ml/kg can ning
thip hon nhom ding mannitol 2ml/kg c4n ning c6 y nghia thong ké.

Na mau, ap luc thdm thiu mau trong gi6i han chﬁp nhan duoc &
nhom dung Na uu truong,

Nghién citu cia Battison va CS (2005)

Nghién ciru cho thiy Na uu truong c¢6 hiéu qua lam giam ALNS
hi€u qua hon Mannitol.

Nghién ciru ciia Suares va CS (1998):

Na uu truong c6 thé c6 tac dung trong diéu tri phu ndo, rat hira
hen & bénh nhan phi ndo do chin thuong va sau phau thuét.

Nghién cuu cua Francony va CS (2008): hai bién phéap co
hiéu qua tuong tu nhau trén ap luc ndi so. Lya chon phu thudc vao
cac yéu t trude diéu tri nhu: huyét dong, Na mau.

Nghién cttu phdn tich gép (meta-analysis)

Mannitol c¢6 hi¢u qua kiém soat ap lyc ndi so 6 69 trén téng )
89 lan tang 4p luc ndi so (78%; 95% khoang tin cay CI: 67-86%);
trong khi d6 & nhom dung Na uu truong, hiéu qua kiém soat ap luc

nodi so ghi nhan dwoc trén 88 trong tdng s6 95 1an ting ap luc ndi so
(93%, 95% ClI: 85-97%).



' Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

Céac bénh nhan tai bién mach ndo > 18 tudi duoc theo dbi ap
lyc noi so lién tuc cé tang ap luc ndi so cép tinh tai khoa Cép curu,
bénh vién Bach Mai tir thang 1/2010 dén 3/2014.
2.1.1. Tiéu chudn lwa chon bénh nhin

* Bénh nhdn tai bién mach ndo c¢é diém GCS < 8 diém,
dwoc chi dinh theo déi ALNS lién tuc bang dan lwu ndo that
va/hodc Camino tai khoa cdp citu bao gom:

- Téc dong mach nao gitia hodc tic dong mach canh trong cé
dién tich ton thuong nao trén 1/3 ban cau, hoic

- Xuét huyét néo - ndo that, hodc

- Xuat huyét dudi nhén.

* Tiéu chudn tang dp lwc ndi so cdp tinh

- Ap lyc ndi so > 25 mmHg kéo dai > 5 phut sau khi da duoc
diéu tri bang cac bién phap diéu trj ting ap luc ndi so thudng qui
(dugc trinh bay trong phan qui trinh nghién ciru) .
2.1.2. Tiéu chuan logi trie

* Bénh nhan da dugc phau thuit mo so giam ap.

* Bénh nhén ¢ huyét ap tim thu < 90 mmHg.

* Bénh nhan suy than do II tré lén.

* Bénh nhan c¢6 Natri mau > 155 mmol/l va/hoac ALTT mau
> 320 mosm/kg.

* Bénh nhin di duoc ding mannitol hoic mudi wu truong
trong vong 6 gio trudc do.

* Bénh nhan gap bién ching trong qua trinh theo ddi ALNS

* Bénh nhan hodc nguoi dai dién khéng dong ¥ tham gia
nghién ciru.
2.2. Phuwong phap nghién ctru
2.2.1. Thiét ké mghién ciru: Nghién ctru tién ctru can thiép doi
chimg, ngau nhién (Randomized Control Trial).
2.2.2. Tinh ¢é mdu



Theo két qua tham chiéu tir mot sb nghién ctru can thiép
ngau nhién trude do, du kién sy khac biét vé gia tri ICP giam di so
v6i trude diéu tri cia nhom st dung mudi vu truong cao hon &
nhém dung mannitol la 2 mmHg (d=Difference). Phuong sai
chuén cua hai khac biét (s=Standard deviation) 1a 3 mmHg. Luc
mau (effect size) ES = d/s = 0.67.

Dua vao cong thirc phin bd chuan véi ky vong do tin ciy 95%,
duge o = 0.05, Za/2 = 1.96; ky vong B = 0.1, duge Z15 = 1.28; hang
s x4c dinh béi o va B 1a C (o, B) = 10,5.

C& mau t6i thiéu dé phat hién su khac biét cho hai bién lién tuc
dugc tinh theo cong thurc:

N =2 x C (a, HAES)* = 2 x 10.5/ (0,67)* = 46 bénh nhan

Nghién ctru cua chung t6i dugc tién hanh trén 122 bénh nhan,
trong d6 nhom mannitol c6 58 bénh nhan, nhém NaCl 3% c6 64 bénh
nhan (mdi mot bénh nhin dugc truyén ti thiéu mot lan).

2.2.3. Qui trinh nghién ciru
Tién hanh cdc bi¢n phdp diéu tri ting dp lwc ndi so thwong qui

Tuw thé bénh nhdn: bénh nhan can duoc dat o tu dau cao 30 do,

Tho may: dam bao duy tri SaO,> 95%, PaCO, 35-38 mmHg.

Kiém sodt than nhiét: duy tri than nhiét trong khoang tir 36.5-
37.5 d6 bang cac bién phap: ding thude ha sét, chudm mat t6i da. ..

An than: midazolam két hop véi giam dau bang fentanyl truyén
tinh mach lién tuc.

Kiém sodt huyét dp: duy tri huyét ap dé ap luc tudi mau nio ap luc
tudi mau ndo trén 60 mmHg,

Chéng co gidt: cho thudc chéng dong kinh.

Bénh nhén xudt huyét dweéi nhén: ding nimodipine néu c6 chi dinh.

Muc tiéu cia diéu tri 1a duy ti ALNS duéi 25 mmHg voéi
C’PP>’70. Khi ALNS tang trén 25 mmHg qua 5 phut ma khong c6 mot
yéu 6 kich thich hay thuc dy r6 rang nao (nhu tac dom, hat dom, chong
mady), bénh nhén dugc mé dan luu nio thit. Néu sau khi md dan luu ndo
that ma ap luc ndi so van ting trén 25 mmHg trong it nhit 5 phat, bénh
nhan s€ dugc chi dinh dung dung dich vu truong.

Tién hanh diéu tri bang mannitol va NaCl wu truwong



Chia nhom bénh nhan nghién ciru . i

Phuong phap chia nhom ngau nhién: st dung phan mém may
tinh Iya chon ngau nhién cdc bénh nhén duge chi dinh phac do d%éu
tri bang mannitol va dung dich mudi wu trwong, do ché pham
mannitol dugc dong chai riéng biét nén khong c6 kha nang tién hanh
phuong phap l[am mu.

Phdc dé diéu tri mannitol va mudi wu truong

- Phdc do diéu tri bang mannitol

. Dung dich mannitol 20% (1100 mOsmy/1) truyén tinh mach véi

liéu 250 ml trong 20 phat. Bénh nhan s€ nhan dugc 275 mOsm
mannitol.

- Phdc do diéu tri bang mudi wu triwong.

Bénh nhén s& dugc chi dinh truyén finh mach dung dich NaCl 3%
(1026 mOsm/L) véi lieu 1a 250 ml trong 20 phut, bénh nhan s€ nhan duogc
256 mOsm Na".

Cic chi sé nghién ciru

Cdc s6 liéu chung vé bénh nhan thu théap bao gém: tudi gioi,
can nang, diém GCS, chan doan dang tai bién mach ndo lac vao
vién, ti 1€ tir vong ¢ hai nhom.

Gia tri ap lyc ngi so

Gia tri ap luc ndi so duoc theo doi tai cac thoi diém: trude khi
truyén dung dich Na wu truong hodc mannitol (thoi diém bat dau nghién
ctru TO), 30 phit sau khi truyén (T30), 60 phut (T60), 90 phit (T90) va
120 phut (T120), sau d6 ap luc noi s¢ s€ dugc theo doi 1 gio mi lan tai
T180, T240, T300 and T360. Néu ap Iuc nodi so dat muc tiéu dudi 25
mmHg bénh nhén s& dugc theo doi 60 phit/lan trong vong 24 gid hodc
dén khi két thuc nghién ctru theo qui trinh & trén.

- Dién bién ap luc ndi so.

Hiéu qua giam chi sé ALNS sau khi ding dung dich wu truong
0 hai nhom, thoi gian dat dugc ngudng dudi 25 mmHg va thoi gian
duy tri ap luc nodi so dudi 25 mmHg.

- Ti 1€ giam ap lyc ndi so dudi 25 mmHg, trén cac nhom bénh
1y nguyén nhén, trén cac muc tang ap luc ndi so

Cdc chi s6 huyét dong:



10

* Nhip tim trudc va sau khi truyén dung dich uu truong mdi 30
phut vao cac thoi diém theo ddi ALNS.

* Huyét ap dong mach trung binh: huyét ap dong mach trung
binh dugc theo doi trung voi thoi diém theo ddi ap luc noi so dé co
thé tinh dugc ap luc twdi méau nio.

* Ap luc tudi mau nao (CPP)

* Ap luc tinh mach trung tim CVP

* Luu luong nudc tiéu: lugng nudc tiéu duogc theo ddi mdi gio mot
14n cho dén hét 6 gio (T360) sau mdi 1an truyén dung dich wu truong.

Cdc chi s6 cdn lam sang:

* Na mau va ap luc thAm thiu mau tai thoi diém TO va T120.

* Ap luc thAm thau niéu tai thoi diém T120, tinh khoang tréng
ap luc thim thiu OG.

* Creatinin mau, duong mau tai TO va T120.

Siéu dm Doppler xuyén so do dong chdy dong mach ndo gitra

Téc do dong chay toi da (FVs), toc do dong chay tbi thiéu
(FVd) va chi s6 mach (pulsatility index) PI dugc tién hanh tai cac
thoi diém TO, T30, T60, T90, T120 cung voi thong so ap luc ndi so.

) Chuong 3A ]
KET QUA NGHIEN CUU

3.1. Pic diém cia nhém nghién ciru
Bang 3.1: Cac dic diém (demographics) ctia hai nhom nghién ctru

Dic diém Nhém mannitol | Nhom NaCl3% b
; (n=58) (n=64)
Tuoi trung binh 53.72+14.826 | 52.80+12.927 | 0.713
L 1A N 42/16 44/20
T11¢ nam/ni (72.4%/27.6%) | (68.8%/31.2%) | 088
Diém GCS ltc vao vién 6.66 + 1.409 6.59+1.519 | 0.818
Thoi gian nam vién 4.56 +2.15 4.75+2.23 0.704
Phuong phap theo doi 39/19 36/28 0213
ALNS Bolt/DLNT (67.2%/32.8%) | (56.3%/43.7%) '
Nhan xét:

- Khong co6 su khac biét vé cac dic diém gitra hai nhém
3.2. Hiéu qua kiém soat ap luc ndi so
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3.2.1. Dién bién dp luc ngi s tai cdc thoi diém nghién ciru

50

0 m_x ‘/'/_’

30 = -
==#=Mannitol
=#—NaCL13%

20

10

TO T30 T60 T90 T120 T180 T240 T300 T360

Biéu d 3.1: Biéu d6 mo ta dién bién ap luc ndi so tai cac thoi diém
nghién ctru
Nhan xét: ca hai dung dich déu co6 tac dung lam giam ap luc
ndi so tai tat ca cac thoi diém duoc theo ddi sau truyén trong vong 6
gio.

3.2.2. Ti 1¢ s6 lan kiém sodt dwoc dp luc néi so dwdi 25mmHg cia

hai nhom nghién ciru

Béng 3.2: Ti 18 kiém soét ap luc ndi so dudi ngudng 25 mmHg & hai
nhom nghién ctu

Nhom Nhom
Tinh trang mannitol NaCl3%
_ ‘ (n=58) (n=64)
SO lan truyén 88 97
S 1an dat dudi ngudng 25 mmHg 65 72
Ti 18 phan trim 73.9% 74.2%
p 0.955

Nhan xét: Ti 1é kiém giam ap luc ndi so dudi 25mmHg & hai nhom
khac biét khong c6 ¥ nghia thong ké, p=0.955.
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3.2.3. Ti I¢ kiém sodt dp lwe ndi so dudi nguwong 25 mmHg theo

bénh ly nguyén nhdn

Bang 3.3: Ti 18 thanh cong theo nhom bénh 1y tai bién mach néo

Chan dodn

Nhom mannitol

(s6 lan truyén = 88)

Nhom NaCl3%
(so lan truyén = 97)

p

Xuat huyét ndo-ndo thit

46161 (75.4%)

45/65 (69.2%)  |0.439

Xuat huyét dudi nhén

8/14 (57.1%)

18/21 (85.7%)  |0.068

Nho6i mau nao 11/13 (84.6%) 9/11 (81.8%) 0.637
p >0.05
Tong 65/88 (73.9%) ‘ 72/97 (74.2%) 0.955

Nhan xét: Ti 1€ thanh cong 6 ba nhoém bénh 1y tai bién mach
nao khac biét khong c6 ¥ nghia thong ké
3.2.4.Ti lg Kiém sodt dap luc ngi Se dat dwsi mac 25mmHg sau mgt

ldn truyén ¢ cdc mikc ting dp luc ndi sp

Bang 3.4: So sanh hi¢u qua ctia hai nhom & cac murc ting ap luc noi so

Mukc tang ALNS | Nhom Mannitol | Nhom NaCl3% p
Trén 50 mmHg 4/14 (28.6%) 1/15 (6.7%) 0.169
40-49 mmHg 23/26 (88.5%) | 25/28 (89.3%) 0.923
26-39 mmHg 38/48 (79.2%) | 46/54 (85.2%) 0.426
Chung 65/88 (73.9%) | 72/97 (74.2%) 0.955
Nhan xét:

- Khong c6 sy khac biét vé hiéu qua giam ap luc ndi so giira
hai nhom & cac muc ting ap lyc noi so.

3.3.5. Thoi gian duy tri ap luc ndi so dwoi mirc 25mmHg

Béng 3.5: Thoi gian duy tri dudi 25 mmHg ¢ hai nhom

Nhém Nhoém mannitol Nhoém NaCl3%

Thoi gian So lan % SO lan %
Dudi 1 gio 25 38.5 15 20.8
1-2 gio 19 29.2 17 23.6
2-3 gio 12 185 12 16.7
3-6 gio 6 9.2 18 25.0
Trén 6 gio 3 4.6 10 13.9
Tong 65 100 72 100

Thoi gian trung binh (phut) 84.89 +£97.792 150.62 £ 127.20
p 0.047




Nhén xét:
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- Thoi gian duy tri dwdi ngudng ctia mannitol nim trong
khoang 1-3 gio chiém ti 1¢ cao (86%), trong khi d6 thoi gian duy tri

ctia NaCl13% tir 1-3 gio chiém ti 18 61%.

- Thoi gian duy tri dudi ngudng trung binh cia mannitol la
84 phut, trong khi d6 ctia NaCl 1a 150 phut, khac biét c6 y nghia

théng ké véi p =

0.047.

3.2.5. Ti 1€ tir vong chung ciia hai nhém
Bang 3.6: Ti 1€ tor vong chung va cua hai nhém

Nhém| Mannitol NaCl3% Téng
’mm:N no| % n % n %
\séngsét \ 31 \53.4% 39 [60.9%| 70 |57.4%
Tu vong \ 27 \46.6% 25 [39.1% | 52 |42.6%
\p \ 0.404

Nhan xét:

- Ti 1€ tr vong chung ctia nhom nghién ctru 1a 42.6%.
- Khéng c6 su khac biét c6 y nghia théng ké vé ti 18 tir vong
cua hai nhom, p = 0.404.

3.2.6. Ti 1¢ tir vong theo cdc mirc ting dap luc ngi So tai TO
Bang 3.7: Ti 1€ tor vong theo cdc murc ting ap luc ndi so luc vao vién

Murc tang Nhom Ti I¢ tu Nhom Ti 1€ tu
ALNS mannitol vong NaCI3% | vong
. 6/6 6/6
Trén 50 mmHg 6 (100%) 6 (100%) >0.05
10/12 10/13
40-49 mmHg 12 (83.3%) 13 (76.9%) >0.05
11/40 9/45
26-39 mmHg 40 (27.5%) 45 (20%) 0.268
P <0.001 <0.001
27 25
Chung 58 (46.6%) 64 (39.1%) 0.404
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Nhan xét:
- Ti 1€ tr vong & nhiing bénh nhan c6 ap lyc ndi so trén 50
mmHg 1a 100% ¢ cé& hai nhom.
3.3. Thay déi cac thong so6 huyét dong va xét nghiém trong qua
trinh diéu tri
3.3.1. Thay déi cuia huyét dp dong mach trung binh va CPP
Bang 3.8: Thay d6i huyét ap dong mach trung binh

Chi so/Nhom | Huyét ap dong mach trung binh
Thoi diém Mannitol NaCl3% P
TO 109.07 + 111.86 + 0.256
17.280 15.767
T30 108.56 + 108.84 + 0.911
16.022 16.550
T60 108.23 + 10791 + 0.897
16.009 16.526
T90 107.30 + 108.57 + 0.605
15.187 17.154
T120 107.72 + 108.45 + 0.781
18.187 17.265
Nhan xét:

- Huyét 4p dong mach trung binh giam nhe ¢ ca hai nhém
Bang 3.9: Thay doi ap luc tudi mau ndo (CPP)

hi s6/Nhom Ap lyc tudi mau nio
Thoi diém Mannitol NaCl3% P
TO 68.2750 + 71.0737 0.326
19.96665 18.37160
T30 86.7586 = 78.4565 = 0.003
17.17689 19.71746
T60 83.3678 + 82.2935 = 0.694
17.35881 19.00176
T90 77.9419 + 84.4130 + 0.024
18.64236 19.23033
T120 74.6705 + 83.4043 = 0.005
21.77245 19.89560
Nhan xét:

- Ap lyc tudi méau ndo ting cao nhat tai thoi diém T30 déi véi
nhom mannitol va tai T90 d6i voi NaCl3%.
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3.3.2. Lugng nudc tiéu trong vong 6 gio sau truyén dung dich wu truong

Bang 3.10: Luong nudc tiéu sau 6 gior tir khi truyén dung dich wu truong

Thai diém Nhom mannitol | Nhom NaClI3% P
(trung binh, ml) | (trung binh, ml)

T60 202 +37.9 149 £25.5 0.001
T120 189.6 +54.3 122 +22.8 0.004
T180 155 +28.7 104 +34.1 0.003
T240 100.8 +44.2 106 +19.6 0.68
T300 98.5+35.3 85 +20.7 0.57
T360 86.6 +32.1 80+ 15.5 0.43

Tong sau 6 gio | 830.15+201.34 | 646.45+ 112.06 0.03

Nhén xét:

- Luong nudc tiéu sau 6 gid & nhom mannitol 16n hon nhom
NaCl3% c6 ¥ nghia théng ké véi p=0.03.

3.3.3. Thay déi Na mdu trwéc va sau khi truyén 2 gio' 6 hai nhom

Bang 3.11: Thay d6i vé Na mau trudc va sau truyén 2 gio
0 hai nhém nghién ctru

Mannitol NaCl3%
Thoi diém X+SD X+SD p
(min, max) (min, max)

) N 143.10 £ 5.613 | 143.69 + 5.780

Trudce truyén 130 — 155 130 — 154 0.486
N ., | 147.28+6.816 | 149.18 +7.499

Sau truyén 120phat 134 166 135 _ 168 0.083
P 0.01 0.01

Nhan xét:

- Na mau sau truyén 2 gid ting cao so v6i trude diéu tri ¢ y
nghia thong ké & hai nhém, p = 0.01.
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3.3.4. Thay doi ALTT huyét twong trwéc va sau khi truyén giira

hai nhom
Béang 3.12: Thay doi ap luc tham thiu mau sau tmyén 120 phut
Mannitol NaCl3%
Thoi diém X +SD X +SD p
(min, max) (min, max)
ALLT t‘;lu*;‘éf"tgt”‘gg 305.67+14.154 | 30102+ 13.430 | (1o,
LA A 279 - 360 267 — 327 '
cac lan truyén
ALTT méu do duoc | 326.83+16.725 | 319.71 + 18.547 0.056
sau truyén 120 phut 300 - 365 290 - 370 '
p <0.01 <0.01

Nhat xét:

- Ap lyc tham thdu mau sau truyén ctia hai nhom ting cao co ¥

nghia thong ké p<0.01.

3.3.5. Thay déi ciia Hb, Hct va creatinin trwéc va sau truyén 120

phut 6 hai nhom

Bang 3.13: Thay d6i ciia Hb, Het va creatinin truc va sau truyén

] Mannitol NaCl3%
Thoi diém X+SD X+SD p
(min, max) (min, max)
Hb trude truyén (g/1) | 138.91+12.926 | 134.80 + 16.051 | 0.358
112 - 169 110169
Hb sau truyén 120 | 130.49+12.476 | 128.75+ 12.650 | 0.485
phut (g/1) 100 — 159 95-151
Hct trudce truyén 0.41950 + 0.40880 + 0.476
0.032482 0.048272
0.346 — 0.481 0.330-0.470
Hct sau truyén 0.39229 + 0.37720 + 0.558
0.043292 0.062544
0.315-0.476 0.318 — 0.450
Creatinin mau trudc 87,45+10.9 79,5+14.2 0.421
truyen (pmol/1) 65-112 59-107
Creatinin méau sau 89,2+12.4 76.02+10.1 0.246
truyén (umol/l) 62-121 60-115
Pub; Phcts Pereat 0.003; 0.006; 0.041, 0.137;
0.192 0.227




17

Nhan xét:
- Giam Hb va Het sau truyén cta hai nhom c6 ¥ nghia thong ke,
tuy nhién gid tri trung binh ctia hai chi s6 trong gi¢i han binh thuong.
- Creatinin trudc va sau truyén khong khac biét.
3.4. Cac chi s6 dong chiy qua doppler xuyén so
Bang 3.14: Phan trim thay doi so vi gia tri nén cia toe do tdi thiéu FVd

Mannitol (n=15) NaCl3% (n=15)

FVd (%) P1 FVd (%) P2
T30 +35+18 | 0.018 | +20+16 0.03 0.022
T60 +30+13 | 0.015 | +26+8.0 | 0.024 0.318
T90 +28+14 | 0.01 +40+19 | 0.008 0.057
T120 | +32+16 | 0.012 | +35+15 0.018 0.6

Nhan xét:

- Truyén mannitol va NaCl3% lam ting toc d6 dong chay
t6i thiéu c6 y nghia théng ké trong vong 2 gid (biéu hién giam
sttc can cua hé mach nao).

Bang 3.15: Thay d6i chi s6 mach (Pulsatility index) ¢ hai nhom

Mannitol (n=15) NaCl3% (n=15)
Pl P1 Pl P2 P
TO 322+1.2 318+ 1.4 0.934

T30 1.85+0.8 0.001 2.15+£1.1 | 0.032 0.399
T60 1.93+1.0 0.01 1.95+£0.9 | 0.01 0.954
T90 2.0+ 1.1 0.01 1.88+1.0 | 0.01 0.757
T120 | 22+1.2 0.04 191+1.1 | 0.02 0.495

Nhén xét: Chi s6 mach PI thay ddi tai cac thoi diém sau truyén
mannitol va Na c6 y nghia thong ké.



18

Chuong 4
BAN LUAN

4.1. Pic diém chung ciia hai nhém nghién ctru

122 bénh nhén dap tng d tiéu chuan dbi tugng nghién ctru va
phan tich s6 liéu duogc chia thanh hai nhém, nhém duoc truyén
mannitol ¢6 58 bénh nhan va nhom duoc truyén NaCl3% gém 64
bénh nhéan. Khong c6 sy khac biét vé cac dic diém chung cua hai
nhom nghién cuu.

4.2. So sanh hiéu qua kiém soat ap luc ndi so cia hai dung dich

Dién bién dp lwc néi so sau truyén hai dung dich

Ap luc n6i so trung binh ciia nhém mannitol khi bat dau truyén
tai thoi diém TO 1a 40 +9 mmHg, cia nhém NaCl3% la 41+10
mmHg, khong c6 su khac biét gitta hai nhom vdi P=0.918.

Tai T30, sau 30 phut, &p lgc ndi s¢ trung binh cua nhom
mannitol giam nhanh, xubéng 22+7 mmHg, so v6i nhém NaCl3%
giam xubng con 31+9 mmHg. T30 ciing la thoi diém mannitol dat
hiéu qua tot nhat (ap luc ndi so gidm tdi 45% so véi gia tri ban dau).

Tai T60 tro di, ap luc ndi s trong nhom mannitol ¢6 xu hudng
tang dan sau khi d xudng thap nhét, co gla tri trung binh tal T60 1a
2549 mmHg Két qua nay so voi thoi diém trudc truyén van co ¥
nghia thong ké voi p<0.0001.

Dbi v6i nhom NaCl3%, tiép tuc xu hudng giam ap luc ndi so
tr T30, tai thoi diém T60, ap luc ndi so trung binh & muc 2648
mmHg, tiép tuc giam dat hiéu qua tot nhét tai T90 va T120 véi mirc
ap luc noi so ¢ khoang 25+8 mmHg (giam 40% so véi gia tri ban
dau). Sau d6 ap luc nodi so trung binh tiép tuc duy tri & mic thap tai
T180, ting nhe tré lai & T240, va ting dan 1én & cac thoi diém tiép
theo. Tai T360 ap lyc ndi so & mirc 30£8 mmHg, gia tri ndy van thap
hon mtrc TO voi p <0.001.

Tur thoi diém T90 tré di, ap luc ndi s trung binh ¢ nhom
NaCl3% thap hon so v6i nhém mannitol c6 y nghia thong ké véi
p<0.01, cho dén thoi diém theo ddi T360 van con xu hudng thip hon
& nhom NaCl3%, tuy nhién sy khac biét khong con y nghia thong ké
v6i p =0.097 (>0.05).
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Ti 1¢ 56 lan truyén dwa dwoc dp luc ndi so xuéng dwéi 25 mmHg

C6 88 lan truyén mannitol va 97 1an truyén NaCl3% trén tong sb
122 bénh nhan dugc nghién cuu. S lan truyén dua ap luc ndi so Xué)ng
dudi 25 mmHg ctia mannitol 1a 65 (73.9%), cua NaCl3% la 72 (74.2%).
Ti 1¢ nay 1a can dugc ghi nhan nhét 1a trong tinh trang bénh nhan da
duoc 4p dung cac bién phap diéu tri ap luc noi so ti wu khac nhu the
may, an than, ha sdt, chéng co giat.

Kamel (2012) tién hanh phan tich gop 184 lan truyén cia 5
nghién ctru ngau nhién c6 nhém chimg duoc diéu tri bing mannitol
so v6i Na wu truong. Két qua cho thdy mannitol c6 hiéu qua & 69 trén
tong so 89 lan truyén (78%; CI: 67-86%), Na uu truong cho hiéu qua
88/95 lan tang ap luc ndi so (93%: CI: 85-97%). Phén tich két qua
cho thay Na uu truong c6 hiéu qua hon mannitol v6i p=0.046. Mic
du vy, tiéu chi dugc coi la thanh cong ¢ 5 nghién ctru 1a khac nhau.
Hiéu qud trén 3 nhém bénh Iy tai bién mach nio

Trong nghién ctru cia chung t6i tinh chung cho ca 2 dung dich,
ti 16 thanh cong trén 3 thé tai bién khéng c6 su khac biét co ¥ nghia
thdng ké, dii xu hudng thanh cong cao hon gip ¢ nhom nhdi mau
ndo. Muc do phu nio trong cic tén thuong c6 thé phan nao giai thich
két qua nay.

Hiéu qud trén cac mirc dp tiang ap lwc ndi s va thoi gian duy tri
duoi ngwong 25 mmHg

Béang 3.7 cho két qua NaCl3% hau nhu khong c6 kha ning
kiém soat nhoém cé ap luc ndi so trén 50 mmHg vé dudi ngudng 25
mmHg (1/15 1an truyén, 6.7%), trong khi dé6 mannitol c6 ti 18 thanh
cong cao hon (28.6%, 4/14 lan truyén), sy khac biét khong c6 y nghia
thong ké v&i p=0.169.

O nhém dugc truyén mannitol, ¢6 65 trén téng sd 88 1an truyén
dua dugc 4p luc ndi so xubng dudi 25 mmHg tai mot thoi diém
nghién ctru, nhém NaCl3% 1a 72 trén 95 1an truyén. Mannitol c6 thoi
gian duy tri dudi ngudng hau hét trong khoang tir dudi 1-3 gio (56/65
lan, chiém 86%), trong khi d6 NaCl3% duy tri dudi ngudng kéo dai
t6i 6 gid (ti 16 cao nhét 1a muc 3-6 gio, 25%).
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Thoi gian trung binh dudi ngudng cia mannitol 1a 85 phut
(dao dong tir 30 dén 360 phut), ciia Na wu truong 1a 150 phat (dao
dong tir 60 dén 360 phit). Thoi gian duy tri dudi ngudng cua Na wu
truong dai hon so véi mannitol c6 y nghia théng ké véi p= 0.04.

Nghién ctru ciia Battison cho két qua gan tuong ty voi thoi gian
duy tri dudi ngudng cua mannitol 1a 89.5 phut, ctia Na uu truong la
148 phut, nghién ciru cia Ichai thdy thoi gian dudi ngudng cua
mannitol 13 105 phut, ciia Na wu truong 13 195 phut. Francony cho két
qua ap luc ndi so van duy tri dudi ngudng trong 120 phit & ca hai
nhém. So voi mét sb tac gia trong nudc thi két qua cia ching toi
khong tot bang. Nghién ctru ciia Diém Son (2012) trén cac bénh nhan
chin thuong so ndo cho thiy thoi gian giam ap luc ndi so cia nhom
mannitol 1a 312+53 phut, ciia nhom NaCl3% la 416+77 phut. Nguyén
Hiru Hodng (2011) cho két qua & nhém mannitol 1a 31350 phiit.

Ti I¢ tir vong ¢ hai nhom nghién ciru

Ti 1& tir vong chung cta quin thé nghién ctru 1a 42.6%
(52/122), trong d6 nhom dung mannitol c6 ti 1€ tir vong la 46.6%
(27/58) va nhém Na ¢ ti 1€ tir vong 39% (25/64), khac biét khong co
¥ nghia théng ké véi p=0.404.

O mirc ap luc noi so duoi 40 mmHg, ti 1€ tir vong la 23.5%
(20/85), nhom 40-50 mmHg ¢o6 ti 1€ tir vong la 80% va nhom trén 50
mmHg c6 ti 1& tir vong 100%, tai thoi diém ting ap luc ndi so chua
duoc diéu tri. Diéu nay nhén manh vai trd caa theo ddi ap luc ndi so
lién tuc trong thyc hanh 1am sang.

4.3. Thay dbi ciia cac thong sb6 huyét déng va xét nghiém
4.3.1. Thay déi mét sé chi sé huyét dopng

Huyét 4p dong mach trung binh va ap luc tudi mau ndo phan
anh chinh xac hon tac dong cua cac dung dich wu truong. Tir két qua
& bang 3.8, chung t6i thiy huyét 4p trung binh ciia bénh nhén c6 xu
hudng giam di sau 120 phit & nhom mannitol. CPP & ca hai nhém
lac dau twong ty nhau (mannitol 68 £19 mmHg, NaCI3% 71+18
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mmHg, p=0.326). Tai thoi diém T30 d3 c6 su khac biét, nhom
mannitol c6 CPP tang manh (tir 68 1én 86 mmHg, p<0.01), trong khi
d6 nhoém NaCl3% ciling ting c6 y nghia (tu 71 lén 78 mmHg,
p<0.05), nhung su khéc biét ctia hai nhom 1a rd rang véi p=0.003.
Béng 3.10 trinh bay luu lugng nudc tiéu mdi gid va tong lugng
nude tiéu sau 6 gid. Sau 6 gid lugng nude tiéu trung binh 14 830+201
mml ¢ nhom mannitol va 646+112 ml & nhém NaCl3%. Su khac biét
c6 ¥ nghia théng ké véi p=0.03. Trong 6 gid theo ddi, lugng nudc
tiéu & nhoém dung mannitol ting rd rét trong 4 gid dau.
4.3.2. Thay déi cua ciia cdc chi so xét nghigm
Natri mdu va dp luc tham thdu mdu

Két qua ¢ bang 3.11 cho thiy Na mau ting c6 ¥ nghia thong ké &
ca hai nhom. Tai thoi diém trudc truyén Na mau nam trong gidi han trén
cia mirc binh thuong (143.1+5 dbi véi mannitol va 143.6+6 dbi voi
nhém NaCl3%, p =0.486). Sau truyén, Na mau & ca hai nhém déu ting.
Nhém mannitol ¢6 Na mau ting 1én 147+7, ting hon so voi thoi diém
trude truyén co ¥ nghia théng ké voi p=0.001, twong tr & nhém NaCl3%
c6 Na méau ting 1én 149+7, p=0.001. Na mau c6 xu huéng ting nhiéu
hon & nhém duoc truyén NaCl3%, tuy nhién sy khac biét khong co y
nghia thong ké vai p=0.083.

Tuong ty nhu Na mau, 4p luc thim thdu méu sau truyén & c hai
nhom ciing ting 1én ¢ ¥ nghia thong ké voi p =0.0001, tir mirc 305 1én
326 & nhom mannitol va tir 301 1én 319 & nhom NaCl3%. Ap luc thim
thiu, nguoc voi Na mau, lai ting nhiéu hon & nhém dung mannitol. Tuy
nhién su khac biét ciing chua c6 ¥ nghia thong ké véi p=0.056.

Thay déi vé Hemoglobin, Hematocrit v chirc ning théin

Khéng c¢6 sy khac biét giita hai nhom vé nong do Hb ciing nhu
Hct trudc va sau truyén. Két qua nay cing cd gia thiét vé co ché giam ap
luc ndi so cua cac dung dich uvu truong 1a giam d¢ nhdt cia mau, ting
thé tich tuan hoan. Tuy nhién két qua nay trong nghién ciru ciia chiing
t6i ciing gip phai nhiéu yéu t6 nhiéu, cac dich truyén khéac trong thoi
gian diéu tri cling anh huong dén cac chi s6 trén.
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Chung t6i khong ghi nhan mot truong hop nao co thay doi
chirc ning than, chi s creatinin mau trong gidi han binh thuong
trudc va sau truyén & ca hai nhom. Cac bénh nhan duogc lua chon vao
nghién ciru ciia chiing t6i déu c6 chirc ning than binh thuong,

4.2.5. Thay déi vé cdc chi so trén siéu am doppler xuyén so

Trong nghién ctu cta chung t6i, khi theo doi trén 30 bénh
nhan thay doi ap luc ndi so trudce va sau diéu trj trong vong 120 phut,
chung t6i thiy tc d6 dong chay tdi da thay thdi khong nhiéu, nhung
tbc do dong chay ti thiéu thay dbi dang ké dan dén sy thay di cua
chi s mach PI (bang 3.14, 3.15). Két qua trén siéu am doppler xuyén
so cua chung t6i chung minh rﬁng, suc can cua hé¢ dong mach noi s
giam di va do dan hoi ndi so tang 1én (1am ting toc d6 dong chay tdi
thiéu). Chi s mach giam di tuong g véi su thay d6i cua ap luc ndi
s0. Qua do6 ciing cho théy, TCD la mot bién phap theo doi ap lyc noi
so khong xam nhép hiéu qua, can dugc nghién ctru thém ¢ Viét Nam.

4.2.6. Nhitng diém han ché ciia dé tai va ciia cdc nghién civu vé siv
dung dung dich wu trwong trong diéu tri tang dap luc ngi Sp

Han ché do khong biét liéu t6i wu va tdc d6 truyén t6i wu cua
ca hai dung dich. Cac tac gia ciing st dung li€u dao dong tur 0.25-
2.27 g/kg can nang.

Han ché vé ddi tugng nghién ctru: bénh nhan bao gdm xuét
huyét ndo-ndo that, xuét huyét dudi nhén, nhdi méau ndo co cac co
ché t6n thuong khong dong nhét, vé sinh Iy bénh va thoi gian dién
bién cling khac nhau. Do chi lya chon cac bénh nhan c6 chiic nang
than binh thuong nén ching t6i chua danh gia dugc vai tro clia cac
dung dich thim thdu dic biét 1a NaCl3% trong cac truong hop tut
huyét ap hodc suy than (c6 giam ap lyc tudi mau nio).

Chua du dit liéu dé két luan viéc diéu tri lam giam con $6 ap
luc ndi so ¢6 cai thién ti 18 tir vong hay khong. Cac dir liéu vé ti 18 tir
vong clia cic nghién ciru trén thé gidi cho thay, khong c6 su khac
biét co y nghia théng ké vé ti 18 tir vong giita hai nhom, tuong lai can
cac nghién ciru c6 ¢& mau 16n hon dé tra 1oi. Ngoai ra, thiéu nhom
ching khong duogc diéu tri bang cac dung dich thim thau dé so sanh
vé hi€u qua thuc su cta cac dung dich nay.
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KET LUAN

1. V& hiéu qui kiém soat ap lwc ndi so ciia hai dung dich
mannitol va Na wu truong

- Ca mannitol va NaCl3% déu c6 tac dung giam ap lyc noi so
& cac bénh nhan tai bién mach no (thoi diém tét nhat giam khoang
30-40% con sb ap luc nodi so so voi trude truyén). Thoi gian tac
dung cuia ca hai dung dich c6 thé kéo dai 1-3 gio sau khi truyén.

- Mannitol c6 kha nang ha ap lyc ndi so nhanh hon NaCl3%
(thoi diém T30 ap luc ndi so trung binh & nhém mannitol thap hon
NaCl3% co y nghia théng ké) nhung thoi gian duy tri 4p luc ndi so &
murc thap lai ngdn hon so véi NaCl3% (thoi gian duy tri ap luc noi so
dudi mirc 25 mmHg ¢ nhom mannitol 14 85 phiit, nhom NaClI3% la
150 phut, p=0,04).

- Khong c6 su khac biét vé hi€u qua kiém soat ap luc noi so &
ba nhom bénh 1y tai bién mach ndo 14 xuét huyét ndo, xuat huyét dudi
nhén va nhdi méau ndo dién rong.

2- Thay ddi cac chi sé huyét dong va xét nghiém

- Hai dung dich khéng 1am thay ddi huyét 4p dong mach trung
binh. NaCl3% lam tang ap luc tudi mau ndo cao hon so véi mannitol
& cac thoi diém 90 phut va 120 phit sau truyén.

- Na méu va ap lyc thdm thdu mau & ca hai nhom ting co y
nghia thong ké (p<0.001) sau khi truyén 120 phut.

- Khong c6 bién chimg suy than dugc ghi nhan sau khi truyén hai
dung dich

- Céc chi s6 vé huyét dong cua ndo duoc cai thién sau khi
truyén mannitol va NaCl3%, thé hién bﬁng su thay ddi cua toc do
dong chay tdi thiéu ting va chi sé mach PI giam (phan anh tro khang
ctia mach mau ndi so giam).

KIEN NGHI
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Tir thiét ké nghién ciru va két qua nghién ctru, chung toi goi

y xay dung protocol vé diéu trj tang ap luc ndi so & bénh nhan tai
bién mach ndo dang duoc theo doi ap lyc ndi so li€n tuc va co dan
luu ndo that nhu sau:

MUC TIEU

- Duy tri ALNS <25 mmHg;

- Duy tri ap luc tudi mau ndo 60-70 mmHg;

- Nhiét d6<37,5 do;

- ALTMTT 8-10 cm

BUOC 1 (dua trén protocol nghién ciru):

- PAu cao 30 do

- An than bang propofol 40mg/kg/phut

- Thong khi duy tri PaCO2: 34-36 mmHg

- Néu c6 sbt: chuom mat, ha s6t bang paracetamol

- M& dan Iuu ndo thit néu ICP>25 mmHg trong 5 phut
BUOC 2 (dwa vio két qua lam giam ép liec ndi so nhanh ciia

mannitol):

- Mannitol 20%: 1 g/kg mdi 4 gio néu ICP van >25mmHg

- Néu ALTT mau >320 thi dirng, chuyén sang budc 3

- Néu ICP tang trd lai trong vong 4 gior chuyén sang bude 3
BUOC 3 (dira vio kha néng giam dp e ndi so va duy tri dp

lyc ngi so duoi nguong kéo dai cua NaCl3%):

with

- NaCl 3% bolus 250ml
- Lap lai liéu mdi 4 gio néu chua dat myc tiéu
- Dirng néu Na mau> 160
BUOC 4 (dua theo khuyén cdo chung):
- Tiép tuc an than: Barbiturat (theo ddi EEG tai giuong néu c6 thé).
- Can nhic ha than nhiét 33-34 d6 = truyén dich lanh.
- M6 so giam ap
INTRODUCTION

Raised intracranial pressure is a complication of the patient
stroke. Intracranial pressure is normally under 15mmHg,
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pathologic status happens when it increases above 20mmHg that
need to be cured. Some treatments are recommended by RCT studies,
but most of them are base on clinical experiences. Successful
treatment demands the cooperation of multiple specialties.

Osmotic therapy has been implied since 1960s, however,
indication and effectiveness remains controversial. Some argued that
mannitol can break-through the injured blood brain barrier,
accumulated in brain parenchyma drawing water inversely cause
middle-line shift and herniation. Hyperosmotic sodium was
investigated as a substitution, but different mechanism may not
assure the target.

In Vietnam, the application of osmotic agents is popular,
specially at the local medical center. Due to some limitation of
mannitol was reported, the replacement agent should be studied.
There is some study on mannitol compare with hyperosmotic sodium
carrying in several surgical units, but not the internal ward. We
conducted the study of “Compare the effect of mannitol and
hypertonic saline (NaCI3%) in treatment of acute -elevated
intracranial pressure in stroke patient” in the purpose of

1- Compare the effect of reduce intracranial pressure by
mannitol and NaCl3% in the acute elevated intracranial pressure on
stroke patient

2- Record the change in the hemodynamic status and
laboratory date during the treatment of osmotic therapy

*The urgent and demand of the study

Stroke is common disease with high mortality. The protocol
treatment of elevated intracranial pressure includes osmotic therapy.
Althought the long-term use of it, controversial still remains.
Hypertonic saline was recently implied to treat intracranial
hypertension, but most of the patients were suffer from brain injury.
The administration on the stroke patient is becoming up-to-date and
containing scientific issue.
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* The new contribution of the study

- The first study in Vietnam to evaluate the effect of hypertonic
saline on treatment of stroke

- Evaluated the impact of mannitol and NaCl3% on stroke
patient. With the dose of 250 ml bolus, Mannitol was able to
successfully decrease the intracranial pressure to below 25 mmHg in
73.9% and NaCl3% was successful in 74.2% of the the patient.

- Mannitol appeared to be prior to NaCl3% in the first 30-
minute, however, the duration of the intracranial pressure under
threshold of 25mmHg in the NaCI3% group was longer than that of
mannitol group (150 minute average in NaCl3% group vs 85 minute
in mannitol group)

- Both agents caused the raise in plasma osmolality as well as
serum sodium, the difference was significant before and after
infusion. The brain hemodynamics was also improved, shown by the
increase of cerebral perfusion pressure and the decrease of pulsatility
index on Transcranial Doppler, which meant the improvement of
brain compliance.

* The presentation of the study

The thesis includes 112 pages, with introduction, conclusion
and recommendation. Chapter one: overview 38 pages, chapter two:
subject and method 15 pages; chapter three: results 20 pages; chapter
four: discussion 34 pages. There are 29 tables of data, 5 charts, 8
pictures and figures. The reference section includes 143 articles in
English and Vietnamese version.

Chapter one
OVERVIEW

1.1. Pathology of elevated intracranial pressure (ICP) on stroke
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patient
1.1.1.Pathology of raised intracranial pressure

If the ICP is greater than 20 mmHg, the pathological change
happens. Middle increase of ICP is consider as 20-30 mmHg,
however with the mass lesion, the herniation can be occurred with the
ICP even under 20 mmHg. The ICP above 25 mmHg need to be
controlled and the ICP above 40 mmHg could be life threatening.

The etiology of raised ICP on stroke patient

Intracranial hematoma:

The formation and the size of the hematoma will define the
severity of increasing ICP. The clinical manifestation includes:
subarachnoid hemorrhage, intracranial hemorrhage, intra-ventricular
hemorrhage.

Vascular tone disorder:

location or surrounding the lesion, or the whole brain, cause
diffuses brain edema. Brain edema and brain vessel vasodilation can
worsening the primary lesion

Brain edema:

Brain edema is defined as increase of water content of the
brain, shown as a hypo-density on CT scanner image. Brain edema
happens on the white matter (68% total brain), the gray matter has
higher density so the edema is harder to be seen.

The type of brain edema:

Angioma edema: serum content protein leak to interstitial
space due to injured blood brain barrier. The expansion depends on
blood pressure.

Edema by toxic of the cell: hypoxemia deactivate the natri
pump (ATP depended) intracellular. Sodium will be accumulated
intracellular draw the water from extracellular to enter intra-cell

Edema cause by hydrostatic pressure: blood pressure contributes to
dilation of brain vessel (despite intact blood brain edema).



28

Other types: Hyponatremia, excess infusion of glucose cause
hypo-osmotic status of the serum. The edema cause by
hydrocephalus, cerebral-spinal fluid leak to surrounding tissue.

1.1.2. The consequence of elevated intracranial pressure
Reduce of cease of blood flow to the brain

When intracranial pressure reach the mean arterial blood
pressure, the flow to the brain will stop, it similar to cardiac arrest.
As Pitts state, if the intracranial pressure greater than the blood
pressure in 5-10 minute, brain dead will be assured. There is strong
relationship between elevated intracranial pressure and mortality in
the severe brain injury.

Compress and herniation:

The herniation appears when the brain tissue goes through the
holes inside the skull. The ulcus, the temporal lobe, the cerebellar
tonsils are the common parts of this complication

The clinical symptom rely on the location of the herniation includes:
pupil dilation, hemiplegia, decorticate, decerebrate and dead. Other
complications could make the manifestation worsen.

1.2. Treatment of elevated intracranial pressure
1.2.1. General treatment

Infusion

Sedation

Blood pressure control

Patient gesture

Temperature control

Anti-epilepsy drugs
1.2.2. Specific treatment

The best care for the elevated intracranial pressure is to
resolute the cause of it.

Diuretics

Furosemide 1V, synergic the effect of mannitol
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Glycerol and ure infusion were used to reduce intracranial
pressure, however, the implication of those agents is rare due to
limitation of the effect on clinical relevant

Glucocorticoid

Only apply for the edema patient with brain tumor or infection
(meningitis, abscess)

Hyperventilation

Long-term hyperventilate is not recommendation for whatever

the causes. Preventive hyperventilate is also avoided if there is no
evidence of raised intracranial pressure.

Barbiturates

Positive hypothermia

CFS drainage
Decompressive craniectomy
Osmotic therapy

Mannitol: a osmotic diuretic agent acting by drawing water
from the brain tissue toward circulation, then the free water will be
excreted by the Kidney, reducing the total brain water. Mannitol was
packed 20% with the recommended dose of 1g/kg body weight,
repeat every 6-8 hours. Be aware of the kidney dysfunction status.

Hypersaline bolus: the bolus dose can reduce intracranial
pressure, however, the clinical impact is not clear. The dose and
the percentage of solution is not consensus from study to study
(from 7.2% to 23.4%).

1.3. Osmotic therapy (mannitol and NaCl3%)
1.3.1. Mechanism of action

The mechanism of osmotic agents will be the subject of
controversial, however, there are 3 hypothesis have been consensus
as below:
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- Draw the water out of the brain tissue

- Osmotic agents make hypertension, vasoconstriction, then
reduce the cerebral blood flow

- Hyperdilution, reduce blood flow

Although the hypothesis are for mannitol, it also can be apply for
hypertonic saline.

1.3.2. The study compare effectiveness of mannitol to hypertonic
saline

Vialet at al (2003)

Hypertonic saline was more effective than mannitol in
controlling intracranial pressure, difference was significant

Serum osmotics and sodium increased but within the normal range

Battison at al (2005)

Hypertonic saline was more effective than mannitol

Suares at al (1998)

Hypertonic saline played a role in treatment of brain edema,
promising agent for brain injury and post-operative patient

Francony at al (2008)

The two agent were equally effective, the choice depended on
clinical manifestation

Meta-analysis

Mannitol had effectiveness in 69 of 89 times of infusion (78%,
confidence interval 67-86%); hypertonic saline had success in 88
over 95 times of infusion (93%, 95% confidence interval 85-97%)

Chapter two
SUBJECTS AND METHOD

2.1. Subjects
Those patient over 18-year-old who were monitored by
intracranial pressure monitoring device at emergency department, at
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Bachmai hospital from Jan, 2010 to March, 2014.
Include criteria
* Had stroke with GCS below 8 points, were placed
intracranial pressure monitoring by camino or extraventricular
catheter:
- MCA infarction or carotid occlusion with the lesion area
greater than one third of the hemisphere on imaging
- Intracranial hemorrhage or intraventricular hemorrhage
- Subarachnoid hemorrhage
*Acute elevated intracranial pressure
- ICP number greater than 25 mmHg over 5 minutes after
being treated by conventional method
Exclude criteria
- Decompressive hemicraniotomy
- Systolic blood pressure under 90 mmHg
- Renal failure grade Il and above
- Serum sodium >155 mmol/l and/or serum osmotic >320
mosm/kg
- Mannitol or hypertonic saline administrated 6 hours before
- Complication of ICP monitoring
- Patient or surrogate was not consent

2.2. Methods
2.2.1. Design
Randomized control trial
2.2.2. Sample size

For the previous studies, the expected difference of two agents
was 2 mmHg favor the use of NaCl3% compare mannitol. The
standard deviation was 3 mmHg. Effect size ES was 0.67

With 95% confidence interval was 95%,

a = 0.05, Zo/2 = 1.96; B = 0.1, Z,;3 = 1.28; the constants of a
and B was C (o, B) = 10,5.

The minimum size for to detect the difference between two
agents was formulate as:

N =2x C (a, HAES)* = 2 x 10.5/ (0,67)* = 46
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We conducted the study on 122 patient with 58 patient in
mannitol group and 64 patients on NaCl3% group, satisfactory the
sample size
2.2.3. The study protocol

Place the intracranial pressure monitoring

Patient elevation

Mechanical ventilation maintain PaCO, 35-38 mmHg,
Sa0,>95%

Control temperature by acetaminophen, cool method

Sedation: midazolam, fentanyl

Hypertension control: per protocol

Anti-epilepsy

Nimodipin for SAH

The target of this bundle is to maintain intracranial pressure
below 25 mmHg, CPP over 70 mmHg. If the intracranial pressure is
greater than 25 mmHg over 5 minute without any anticipating factor
(suction, poor synconized, mucus occlusion), the ventricular catheter
was opened (hydrostatic level of 15 cmH,0). After opening of
extraventricular drainage, intracranial pressure was still above 25
mmHg over 5 minute, then osmotic agents would be indicated.

Osmotic therapy protocol

Patient was allocated randomized into two groups

We allocate the patient randomize by the computer software.
Because of the difference of bottled package so double blind could
not be established.

- Mannitol protocol:

Mannitol solution 20% (1100 mosm/l) IV of 250 ml over 20
minute. The patient receipted 275 mosm of mannitol over 20 minute.

- NaCl3% protocol:

Sodium clorid 3% (1026 mosm/l) IV of 250 ml over 20
minutes, the patient receipted 256 mosm Na over 20 minute.

Data collection

General and demographics data: age, sex, weight, Glasgow
coma scale, the type of stroke, mortality
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The record of intracranial pressure

The intracranial pressure was recorded before infusion
(regarding as starting of the study or TO0), after 30 minutes (T30), 60
minutes (T60), 90 minutes (T90) and 120 minutes (T120). Then the
intracranial pressure was monitor every hour until 6 hour (T180,
T240, T300 and T360). If intracranial pressure below 25 mmHg, the
number was recorded every 60 minutes for 24 hours.

- The trend of intracranial pressure was documented, the
number of success, and the time below threshold

- The intracranial pressure in types of stroke, in level of
elevated intracranial pressure

The data of hemodynamics status:

- Heart rate before and after osmotic therapy every 30 minutes
coincide of intracranial pressure documentary.

- The mean arterial blood pressure: documented when
recording intracranial pressure

- Cerebral perfusion pressue

- Central venous pressure

- Urine output every hours until 6 hours after infusion

Laboratory data

- Serum sodium at TO and T120

- Serum osmolality at TO and T120, calculate osmotic gap

- Serum creatinin and blood sugar at TO and T120

Transcranial Doppler waveform

- The max velocity (FVs: flow velocity systolic), Fvd: flow
velocity diastolic, and pulsatility index (PI) were recorded at TO,
T30, T60, T90 and T120.

Chapter three
MAIN RESULTS

3.1. Demographics of the study group
Table 3.1: the demographics features of the group
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Mannitol group | NaCl3% group
Features (n=58) (n=64) p
Mean ages (year) 53.72+14.826 | 52.80+12.927 | 0.713
42/16 44120
male/femal (72.4%/27.6%) | (68.8%/31.2%) | °0°8
GCS on admission 6.66 + 1.409 6.59 +1.519 0.818
Hospital duration 4.56+2.15 475+2.23 0.704
Method of monitoring | 39/19 36/28 0213
bolt/EVD (67.2%/32.8%) | (56.3%/43.7%) |

Remark: the demographics feature is not significant different

3.2. Intracranial pressure control effectiveness
3.2.1. The trend of intracranial pressure per records

50

! ““\ ./—‘

30 = o
=#=Mannitol
=#=NaCL13%

20

10

0 T T T T T T T T 1
TO T30 T60 T90 T120 T180 T240 T300 T360

Chart 3.1: chart of trend of intracranial pressure per record

Highlight: the two solution had reduced intracranial pressure of
all recording times.
3.2.2. The successful rate of reducing intracranial pressure below
25 mmHg
Table 3.2: The successful rate of intracranial pressure below 25
mmHg of the two groups

Status Group Group
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mannitol NaCl3%
(n=58) (n=64)
Number of administration 88 97
Number of success 65 72
Percentage 73.9% 74.2%
p 0.955

Remark: the difference was not significant, p= 0.955.

3.2.3. The successful rate per type of stroke
Table 3.3: The successful rate on three types of stroke

Group mannitol Group NaCl3%

Type of stroke o o p

(No.of infusion = 88) | (No.of infusion = 97)
Intracranial 46/61 (75.4%) 45/65 (69.2%) 0.439
hemorrhage
Subarachnoid 8/14 (57.1%) 18/21 (85.7%) 0.068
hemorrhage
Large hemisphere 11/13 (84.6%) 9/11 (81.8%) 0.637
infarction
p >0.05
Total 65/88 (73.9%) 72/97 (74.2%) 0.955

Highlight: The successful rate of three type of stroke was not
significant difference.

3.24. The successful rate depend on the level of elevated
intracranial pressure
Table 3.4: Compare the effectiveness on 3 level of raised
intracranial pressure
Level of ICP Group Group p
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Mannitol NaCl3%

Above 50 mmHg 4/14 (28.6%) 1/15 (6.7%) 0.169
40-49 mmHg 23/26 (88.5%) | 25/28 (89.3%) 0.923
26-39 mmHg 38/48 (79.2%) | 46/54 (85.2%) 0.426

Total 65/88 (73.9%) | 72/97 (74.2%) 0.955

Highlight: There was no significant difference between two

groups.
3.2.5. Duration keeping intracranial pressure below the threshold
of 256mmHg
Table 3.5: Duration of action below 25 mmHg
Group Group mannitol Group NaClI3%
Duration Times % Times %
Below 1 hour 25 38.5 15 20.8
1-2 hours 19 29.2 17 23.6
2-3 hours 12 185 12 16.7
3-6 hours 6 9.2 18 25.0
> 6 hours 3 4.6 10 13.9
Total 65 100 72 100
Average duration (minute) 84.89 £ 97.792 150.62 £ 127.20
p 0.047
Remarks:

- The duration belo threshold 1-3 in mannitol group was 86%,
while in NaCl3% group was 61%

- Duration below threshold average of mannitol was 84
minutes vs 150 minutes in NaCl3% group, the difference was
significant statistics, p = 0.047.
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3.2.6. Mortality rate of the two group
Table 3.6: overall mortality rate

Group‘ Mannitol NaCl3% Total
mortality n % n % n %
Survive ‘ 31 |534%| 39 |60.9%| 70 |57.4%
Dead 27 |46.6% 25 (39.1% | 52  42.6%
D \ 0.404

Highlight:

- The overall mortality rate was 42.6%.
- There was no significant difference between the two group,

p = 0.404.
3.2.7. The mortality rate per level of elevated intracranial pressure
atTo
Table 3.7: The mortality rate per level of intracranial pressure
Level of Group . Group .
elevated ICP | mannitol Mortality NaCl3% Mortality P
Above 50 5 6/6 6 6/6 > 0.05
mmHg (100%) (100%)
40-49 10/12 10/13
12 1 > 0.
mmHg (83.3%) 3 (76.9%) 0.05
26-39 11/40 9/45
40 45 0.268
mmHg (27.5%) (20%)
P <0.001 <0.001
27 25
h 4 404
Chung B | weew) | ° 39.1%) | %40
Remark:

- 100% patient with intracranial pressure above 50 mmHg died.
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3.3. Hemodynamic changes of the two groups
3.3.1. Change of mean arterial blood pressure
Table 3.8: Change of mean arterial blood pressure

Group Mean arterial BP
Time Mannitol NaCl3% P

TO 109.07 + 111.86 + 0.256
17.280 15.767

T30 108.56 + 108.84 + 0.911
16.022 16.550

T60 108.23 + 107.91 + 0.897
16.009 16.526

T90 107.30 + 108.57 + 0.605
15.187 17.154

T120 107.72 + 108.45 + 0.781
18.187 17.265

Remark:
- Middle increase of mean arterial blood pressure in two group

Table 3.9: Change of cerebral perfusion pressure

Group Cerebral perfusion pressure
Time Mannitol NaCl3% P

TO 68.2759 + 71.0737 + 0.326
19.96665 18.37160

T30 86.7586 + 78.4565 + 0.003
17.17689 19.71746

T60 83.3678 + 82.2935 + 0.694
17.35881 19.00176

T90 77.9419 + 84.4130 + 0.024
18.64236 19.23033

T120 74.6705 + 83.4043 + 0.005
21.77245 19.89560

Remark:

- Cerebral perfusion pressure reach the maximum at T30 in
mannitol group and at T90 in NaCl3% group.
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3.3.2. Urine output before and after 6 hours of the infusion

Table 3.10: Urine output of the two groups

i Group mannitol | Group NaCl3%
Time P
(mean, ml) (mean, ml)

T60 202 +£37.9 149 +£25.5 0.001
T120 189.6 +£54.3 122 +£22.8 0.004
T180 155 £28.7 104 +34.1 0.003
T240 100.8 £44.2 106 + 19.6 0.68
T300 98.5+35.3 85 +20.7 0.57
T360 86.6 +32.1 80+ 15.5 0.43

Total 6 hours 830.15+201.34 | 646.45+ 112.06 0.03

Remarks:

- The urine output for 6 hours of mannitol was greater than
NaCl3% group, the difference was significant p=0.03.

3.3.3. Change of serum sodium after 2 hours
Table 3.11: Change of serum sodium at T120 in two group

Mannitol NaCl3%
Time X+SD X+SD p
(min, max) (min, max)
. . 143.10+5.613 | 143.69 +5.780
Before infusion 0.486
130 — 155 130 - 154
. 147.28 £ 6.816 | 149.18 £ 7.499
After 120 minute 0.083
134 - 166 135-168
P 0.01 0.01
Remark:

Serum sodium increase significantly in two group at T120, p = 0.01.
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3.3.4. Change of serum osmolality at T120
Table 3.12: Change of serum osmolality at T120

Mannitol NaCl3%
Time X +SD X+SD p
(min, max) (min, max)
Serum osmolality at | 305.67 + 14.154 | 301.02 + 13.430
0.124
TO 279 — 360 267 — 327
Serum osmolality at | 326.83 +16.725 | 319.71 + 18.547
0.056
T120 300 - 365 290 - 370
P <0.01 <0.01
Remark:
Serum osmolality was increased significantly, p<0.01.
3.3.5. Change of Hb, Hct and creatinin at TO and T120
Table 3.13: Change of Hb, Hct and creatinin
Mannitol NaCl3%
Time X+SD X+SD p
(min, max) (min, max)
Hb at TO (g/l) 138.91+12.926 | 134.80 + 16.051 | 0.358
112 - 169 110 - 169
Hb at T120 (g/l) 130.49 £ 12.476 | 128.75+ 12.650 | 0.485
100 — 159 95 - 151
Hctat TO 0.41950 + 0.40880 + 0.476
0.032482 0.048272
0.346 — 0.481 0.330-0.470
Hct at T120 0.39229 + 0.37720 + 0.558
0.043292 0.062544
0.315 - 0.476 0.318 — 0.450
Creatinin  at TO 87,45+10.9 79,5+£14.2 0.421
(umol/1) 65-112 59-107
Creatinin at T120 89,2+ 124 76.02+10.1 0.246
(umol/1) 62-121 60-115
Pub; Prct; Pereat 0.003; 0.006; 0.041; 0.137;
0.192 0.227
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Highlight:

- Hb and Hct reduced in two significantly statistics, but the mean
value was within the normal range.

- Difference of creatinin was not significant.

3.4. Transcranial doppler data

Table 3.14: Change of FVd by percentage of TO value
Mannitol (n=15) NaCl3% (n=15)
Fvd (%) | P1 FVd (%) P2
T30 +35+18 | 0.018 +20+ 16 0.03 0.022
T60 +30+£13 | 0.015 | +26+8.0 0.024 0.318
T90 +28+14 | 0.01 +40+ 19 0.008 0.057
T120 +32+16 | 0.012 +35+15 0.018 0.6

Remark:

- The FVd was increased significantly, it meaned the
improvement of the cerebral vascular bed).

Table 3.15: Change of Pulsatility index in two groups

Mannitol (n=15) NaCl3% (n=15)
Pl P1 Pl P2 P
TO 322+1.2 318+ 1.4 0.934

T30 1.85+0.8 0.001 2.15+1.1 | 0.032 0.399
T60 1.93+£1.0 0.01 1.95+£09 | 0.01 0.954
T90 2.0+ 1.1 0.01 1.88+1.0 | 0.01 0.757
T120 | 22+1.2 0.04 191+1.1 | 0.02 0.495

Highlight: The PI reduced during the treatment significantly.
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Chapter four
DISCUSSION

4.1. The demographics feature of the group

122 patient was analysis into two groups: the mannitol group
included 58 patient and NaCl3% group included 64 patient. The was
no significant difference between two group of demographics
features.

4.2. Compare the effectiveness of the two solution
The change of intracranial pressure after infusion

Mean intracranial pressure of mannitol group at TO was 40 +9
mmHg, in NaCl3% group was 41+10 mmHg, the difference of two
groups was not significant, p=0.918.

At T30, mean intracranial pressure of the mannitol group
decreased dramatically, reached 22+7 mmHg, compare with NaCl3%
group of 319 mmHg. T30 was the moment that showed the best
impact of mannitol (about 45% of primary value)

At T60 toward, the intracranial pressure in mannitol group had
trend to increased gradually after reaching the lowest level,
intracranial pressure measure at T60 was 25+9 mmHg. This level was
still reach the statistics significant compare with TO level, p<0.0001.

In NaCl3% group, continue the trend of decreasing intracranial
pressure from T30, at T60, the mean intracranial pressure was 26+8
mmHg, continuing reach the best impact at T90 and T120 with the
level of 258 mmHg (decreased 40% from TO value). After that, the
intracranial pressure was continuing maintain at stable level at T180,
then mild increased at T240 and continued to raise. At T360 the
mean intracranial pressure was 30+8 mmHg, this number was
significant difference compare with TO value, p < 0.001.

From T90 toward, the mean intracranial pressure of NaCl3%
group was lower than mannitol with significant difference, p<0.01, at
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T360 there was trend to lower intracranial pressure of NaCl3% group
but the difference was not significant, p =0.097 (>0.05).
The successful rate of bring intracranial pressure below 25 mmHg

There were 88 doses of mannitol and 97 doses of NaCl3% in 122
study patient. The number of infusion which bring down intracranial
pressure below 25 mmHg of mannitol group was 65 (73.9%), in
NaCl3% group was 72 (74.2%). This rate was optimistic result when all
other treatments had been performed such as ventilation, sedation,
temperature control, anti-convulsion.

Kamel (2012) pool the data from 5 randomized control trials
consist of 184 dose of mannitol and hypertonic saline. The data
showed mannitol had success in 69 of 89 doses (78%; Cl: 67-86%),
hypertonic saline had the successful rate of 88/95 dose (93%: CI: 85-
97%). Statistic analyse showed hypertonic saline had better impact
than mannitol, p=0.046. However, the successful criteria was
heterogeneous in all 5 trials.

The effectiveness in three types of stroke

In our trial, two solutions had the similar impact on three type
of stroke. The difference was not significant, although the trend of
success slightly increased in the subgroup of ischemic stroke. The
severity of edema may explained this results.

The successful rate among the level of elevated intracranial
pressure and the duration below threshold of 25 mmHg

Table 3.7 show that NaCl3% almost failured to bring down
intracranial pressure to below the threshold of 25 mmHg (1/15 doses,
6.7%), meanwhile mannitol had a higher successful rate of 28% (4/14
doses), the difference was not significant, p=0.169.

In the mannitol group, there was 65/88 dose of success and in
NaCl3% group there was 72/95 of success. Mannitol had the duration
below 25 mmHg from 1-3 hours with highest rate (86%, 56/65 doses),
NaCl3% had the duration of 3-6 hour with highest rate of 25%.

The duration in minute of below threshold in mannitol
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group was 85 minutes (from 30-360 minutes), in the NaCl3%
group was 150 minutes (from 60-360 mitutes).The difference was
significant, p=0.04.

On the trial of Battison, he found the similar result with the
duration in mannitol group was 89.5 minutes, in NaCl3% group was
148 mitutes, Ichai found the duration of mannitol was 105 minutes and
that of NaCl3% was 195 minutes. Francony found intracranial pressure
was below threshold within 120 minute in both group. In Vietnam, our
result was not optimistic as in the study of Diem Son (2012) on brain
injury patient, the duration in mannitol group was 312+53 minutes, in
NaCl3% group was 416+77 minutes. Nguyén Hitu Hodng (2011)
showed the duration in mannitol was 313+50 minutes.

The mortality rate of the two group

The overall mortality rate was 42.6% (52/122), the mannitol
group had the mortality rate of 46.6% (27/58) and the NaCl3% group
had the mortality rate of 39% (25/64), the difference was not
significant, p=0.404.

With the level of below 40 mmHg, the mortality rate was
23.5% (20/85), the subgroup of 40-50 mmHg the mortality rate was
80% and the subgroup of 50 mmHg the mortality rate was 100%, the
level was recorded at TO. This result had highlight the role of
intracranial pressure monitoring in clinical relevant.

4.3. The change of hemodynamics and laboratory data
4.3.1. Change of the hemodynamic data

The mean arterial pressure and cerebral perfusion pressure
reflect the impact of hyperosmotic agents. The result showed in table
3.8 demonstrated the trend of mean arterial pressure over 120 minute
in mannitol group. Cerebral perfusion pressure was similar in both
group (mannitol 68 £19 mmHg, NaCl3% 71+18 mmHg, p=0.326).
At T30, there was different. The mannitol group had cerebral
perfusion pressure significantly increased (from 68 to 86 mmHg,
p<0.01), meanwhile the cerebral perfusion pressure in NaCl3% was
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significantly increased (from 71 to 78 mmHg). The difference was
statistic significant p=0.003.

Table 3.10 showed the urine output every hour and total amount
of 6 hours. In 6 hour, the mean urine output of mannitol group was
830+201 mml and that of NaCl3% group was 646+112 ml. The
difference was significant p=0.03. In 6 hours, the urine output in the
mannitol group increased dramatically within first 4 hours.

4.3.2. Change of the laboratory data
Serum sodium and serum osmolality

The table 3.11. showed that serum sodium increased significantly
in both group. At TO, plasma sodium was in the upper level of normal
range (143.1+5 d6i in mannitol group and 143.6+6 in NaCl3% group, p
=0.486). At T120, sodium increased in both groups. In the mannitol
group plasma Na rose up to 147+7, greater than that level at TO
significantly, p=0.001, similar result was seen in NaCl3% group (rose up
to 149+7, p=0.001). The increasing was greater in NaCl3%, but the
difference was not significant p=0.083.

Similar to plasma Na, the serum osmolality was also increased in
both groups significantly p =0.0001, from 305 to 326 mosm/l in
mannitol group and from 301 to 319 mosm/l in NaCl3% group. The
increasing of serum osmolality was seen greater in NaCI3% group than
the mannitol group, but the difference was not significant p=0.056.

Change of Hemoglobin, Hematocrit and kidney function

There was no difference between two group about hemoglobin
and hematocride before and after infusion. This result may explain the
mechanism in which mannitol and NaCl3% can reduce the intracranial
pressure by decrease the mucosity of the blood, increasing blood
volume. However, this result was influenced by the biases from the
treatment process.

We did not find any patient develop renal failure, the creatinin
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level was within the normal range both before and after infusion in
two groups. The patient who included in our trial had the normal
kidney function.

4.2.5. Change of the Transcranial Doppler data

We conducted the transcranial Doppler in 30 patient who had
been randomized collected in 120 minutes, we found that the flow
velocity systolic changed mildly, but the flow velocity diastolic
changed dramatically, so that the pulsatility index was also decreased
(table 3.14; 3.15). This results proved the change of brain resistance
and the improvement of brain compliance (by the increasing of min
velocity). The Pl decreased collerately with the change of intracranial
pressure. The result also showed that TCD is a non-invasive method
to monitor the intracranial pressure in Vietnam. Further study need to
to be established.

4.2.6. The limitation of the trial

The limitation is lack of knowledge about the optimistic dose
and infusion rate of the two solutions. The dose fluctuates from
0.25-2.27 g/kg body weight.

The limitation of study subjects: The patient included
intracerebral hemorrhage, subarachnoid hemorrhage and ischemic
stroke are different of lesion mechanism, pathology and courses.
We also could not evaluate the role of osmotic agent in the case of
renal failure or hypotensive (reduce of cerebral perfusion pressure)

The limitation of data to conclude the reducing of intracranial
pressure could improve the survivor rate. The clinical data shows the
difference of mortality rate is not significant. In the future, we need
the trials with larger sample size. In addition, there is no control
group who is not treated by the osmotic agent to compare the true
effect of those solution.
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CONCLUSION

2. The effectiveness of mannitol and NaCl3% in reducing of
intracranial pressure

- Both agents are able to reduce intracranial pressure in stroke
patient. The best impact was to bring down 30-40% of the previous
level. The duration of effect was 1-3 hour after infusion

- Mannitol was faster in reducing the intracranial pressure
(at T30, mean intracranial pressure in the mannitol group was
lower than that of NaCl3% group, the difference was
significant), however, the mean duration below the threshold of
NaCl3% group was longer than that of mannitol group (150
minute in NaCl3% group vs 85 minute, p=0.04).

- There was no difference of impact between two agent in
three subgoups of stroke included: intracranial hemorrhage,
subarachnoid hemorrhage and large hemisphere ischemic stroke.

3- Change of the hemodynamics and laboratory data

- Both agents did not change the mean arterial blood pressure.
NaCl3% had greater cerebral perfusion pressure than mannitol at T90
and T120 after infusion.

- Serum sodium and serum osmolality were increased
significantly at T120 (p<0.001)

- None of the renal failure patient was recorded after infusion

- There was improvement of hemodynamics after infusion
shown as the decreasing of the min velocity flow and reducing
pulsatility index on transcranial Doppler (reflected the
improvement of brain compliance).
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RECOMMENDATION

Base on the study protocol, we suggest an algorithm for treatment
of elevated intracranial pressure with intracranial pressure monitoring
devices as below:

TARGET

- Maintain intracranial pressure <25 mmHg;
- Maintain the cerebral perfusion pressure 60-70 mmHg;
- Body temperature <37,5;

- CVP 8-10 cm
STEP ONE (base on the study protocol):

- Head elevation 30°

- Sedation, propofol 40mg/kg/phut
- Ventilation PaCO2: 35-38 mmHg
- Fever: cool tower, paracetamol

- Open the ventricular catheter if ICP>25 mmHg over 5
minute

STEP TWO (base on the ability to fast reduce intracranial
pressure of mannitol):

- Mannitol 20%: 1 g/kg every 4 hours

- If serum osmolality >320, stop mannitol, next step

- Néu ICP tang trd lai trong vong 4 gior chuyén sang bude 3

STEP THREE (base on the ability to maintain intracranial
pressure at low level of NaCl3%):

- NaCl 3% bolus 250ml
- Repeat dose every 4 hours if not reach the target

- Stop if plasma Na > 160
STEP FOUR (base on the general recommendation):

- Barbiturat (bedside EEG).
- Consider hypothermia 33-34 degree = cool solution.
- Decompressive crainiotomy



