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PAT VAN DPE

Chan thuong so ndo (CTSN) la mot bénh Iy pho bién & cac nudc
trén thé gioi. CTSN mtc do nang chiém téi 10% trong tong sé
CTSN. Ty Ié tir vong trén bénh nhan CTSN mirc d6 nang tir 35 dén
hon 50%, ty I¢ tan tat va mac do di chiing nang sau khi dugc ciu
sbng ciing rat cao.

Mannitol da duoc sir dung rong ri tir rat 1au, da chirng minh duoc
hiéu qua trong diéu tri. Tuy nhién, mot sé bénh nhan CTSN c6 ting
ap luc noi so (ALNS) khong dap ung voi mannitol, cing nhu gay
nhitng tac dung khdng mong mudn. Trén thé giGi da c6 nhiéu nghién
ctru sir dung natriclorua wu truong dé diéu tri ting ALNS va da cho
nhiing két qua kha quan, nhan dinh c6 thé thay thé dugc mannitol wu
truong. Sir dung dung dich natriclorua 3% truyén bolus dé lam giam
ALNS tic thi phdi hop vai truyén lién tuc nham duy tri nong do natri
méu trong giéi han cho phép dé khéng ché su ting ALNS tré lai.
Nhiing loi ich va tac dung khong mong muén cua phuong phép nay
trong diéu tri 1a van d& can duoc lam séng to.

Tai Viét Nam chua c6 nghién cau nao st dung dung dich
natriclorua 3% truyén bolus két hop vai truyén lién tuc tinh mach dé
diéu tri ting ALNS trong CTSN. Vi véy ching t6i tién hanh nghién
ctu Vé linh vyc ndy véi tén dé tai: “"Nghién ciru tac dung caa dung
dich natriclorua 3% trong diéu tri ting ap luc ni so & bénh nhan
chén thwong so n&o niang". Nham hai myc tiéu:

1. Pdnh gid hiéu qud lam giam ap luc ndi so ciia phdc do bolus
két hop truyén lién tuc tinh mach dung dich natriclorua 3%
trén bénh nhan chdn thiong so ndo nang.

2. Pdnh gid mot sé tac dung khac cua phdc do bolus két hop
truyén lién tuc tinh mach dung dich natriclorua 3% trong
trong diéu trj tang dp luc ndi so trén bénh nhan chdn thiwong
Sp Ndo nang.



Tinh cip thiét cia dé tai

Tang ALNS la mot tinh trang cap ciru va can thiét phai nhanh chong
diéu tri dua ALNS vé g6i han binh thuong. Mannitol bolus timg dot dé
diéu tri ting ALNS, khuyén céo nay c6 dd manh bang ching cap 1. Tuy
nhién, mot sé treong hop mannitol da khong dap tng dugc muc tiéu
diéu tri. Mudi uu truong gan day da dugc chi y, da c6 nhiéu cong trinh
nghién ciru tac dung cia mudi uu truong, bude dau da co nhimng két qua
kha quan. Cac nghién ciru di cho thdy mudi uu truong tac dung lam
giam ALNS c6 phan uu viét hon mannitol, ngoai ra con c6 tac dung 6n
dinh huyét dong va tang luu luong mau ndo (LLMN). Két qua cua
nghién ciru cling da chimg minh dugc cac tac dung trén, viéc sir dung
dung dich natriclorua 3% la an toan va hiéu qua. Pay 1a mot bién phap
diéu tri c6 nhiéu trién vong, co co s khoa hoc dé ung dung rong rai
trong diéu tri ting ALNS.
Pong gép mdéi cia lujn an

Nghién ctru da chirng minh dugc hiéu qua cua natriclorua 3%
trong diéu tri ting ALNS & bénh nhan CTSN nang: lam giam ALSN,
tang ap luc tudi mau ndo (ALTMN), on dinh huyét dong. Céc tac
dung nay c6 phan vu viét hon mannitol, nguy co that bai trong diéu
tri ting ALNS ¢ bénh nhan CTSN ning ciing thdp hon mannitol.
Nghién ciru ciing danh gia cac tac dung khéng mong muén, tan xut
cua cac tac dung nay ciing twong tu nhu st dung dung dich mannitol.
Ngoai ra nghién ctru ciing da chirng minh dugc dung dich natriclorua
3% c0 tac dung lam giam ALNS nhanh hon, thoi gian duy tri &p luc
ndi so < 20 mmHg lau hon, thoi gian gitta cac dot ting ALNS can
phai diéu tri dai hon, kha ning thanh cong trong diéu tri ting ALNS,
dac biét la cac bénh nhan c6 ALNS tang cao > 30 mmHg ciing cao
hon so vadi st dung dung dich mannitol.
B6 cuc ciia ludn an

Luan an gdm 150 trang, 34 bang va 25 biéu dd. Ngoai phan dat
van dé, két luan va kién nghi, luan an c6 4 chuong bao gom: tong
quan (41 trang), d6i tugng va phuong phap nghién ctru (22 trang), két
qua nghién ctru (34 trang), ban luan (48 trang). C6 166 tai li¢u tham
khao, trong d6 ¢6 22 tai liéu dugc cong bo tir nam 2013 dén 2016.
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Chuong 1
TONG QUAN
1.1. Mt vai nét vé chin thwong so nio
1.1.1. Tinh hinh chéin thwong so nio

Chén thuong so ndo 1a nguyén nhan gay tir vong phd bién nhéat &
nam gidi tré o cac nude dang phat trién va nd dugc goi nhu 1a “mét dai
dich toan cau im lang”. Khoang mat nira sé bénh nhan (BN) tir vong do
chan thuong bao gdbm mot CTSN quan trong gép phan 1a nguyén nhan
tir vong.

Tai Hoa Ky: mdi nim c6 khoang 30 triéu nguoi bi chin thuong
phai vao cac khoa cap ciru didu tri, trong d6 khoang 16% duoc chan
doan ban dau hozc sau d6 1a c6 CTSN. Nam 2010 ¢6 2,5 triéu nguoi
phai vao cac khoa cip ctru vi CTSN, trong d6 co khoang 2% (52.844
nguoi) tir vong.

Tai Viét Nam: chua c6 sb liéu théng ké chinh thirc trén toan qudc
dugc cong bb. Tai Bénh vién Cho Ry, tir nim 1999 dén 2003 co
60.214 ngudi vao vién vi CTSN, s6 tir vong 1a 7.308 ngudi (12,1%).
Riéng nam 2003 c6 11329 ngudi nhap vién, so tir vong 13 1.567 nguoi.
1.1.2. Sinh bénh hoc trong CTSN
1.1.2.1. Tén thwong ndo tién phat

Ton thuong so ndo do chin thuong thudng ¢ cac dang sau:

- C4c t6n thuong hop so va bén ngoai hop so.

- Tén thuong trong hop So: tu mau ngoai mang cing, tu mau dudi
mang cing, tu méau trong nhu md n&o, tén thuong soi truc lan toa,
dap néo, phu n&o.
1.1.2.2. Tén thwong ndo thir phat

Tén thuong néo thir phét: 1a cac thuong tén ndo xay ra & bat cir thoi
diém nao tir sau chan thuong. Ton thuong ndo thir phat rat phuc tap,
cudi cing gay thuong ton cho neuron than kinh. Cac hinh thai ton
thuong c6 thé 1a méi xuét hién hoic tir ton thuong ndo nguyén phat
nang Ién. Céc ton thuong thiéu méu ndo, nhiém tring, viém mang nio,
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&p xe, dic biét 1a nhitng BN ¢6 v nén so la nhitng ton thuwong thir phét
thuong gap. Nhiing tén thuong nay lam tinh trang 1am sang chung cua
bénh nhan nang Ién, tham chi co thé dan toi ter vong.

1.1.3. Chén dodn chén thuwong so nio

* Cac danh gia ban dau: Tim hiéu khoang thoi gian xay ra tai
nan, tac nhan gy chan thuong, co ché dau cb dinh hay di dong. Dién
bién tri giac cua bénh nhan tir khi bi tai nan cho t&i khi kham, co
khoang tinh hay khéng. Can chi y t6i cAc ton thwong phéi hop nhur
chan thuong cot song, chan thuong nguc va bung.

* Panh gia tiép theo: Khi di 6n dinh duoc chic nang song ciia BN
can tiép tuc danh gia day du. Panh gia cac ddu hiéu: dau dau, budn ndn,
ndn, rdi loan y thic (trong CTSN thuong ap dung thang diém glasgow
dé danh gia tri giac), cac rdi loan van dong nhu liét, ting truong luc co.
Dong tir co nho hay gidn, mot bén hozc hai bén. Can chi y cac dau hiéu
réi loan than kinh thuc vat: ho hap, tuan hoan, than nhiét.

* Tham do can lam sang

Chup cit 16p vi tinh phéat hién duoc hau hét cac ton thuong ndo nhu tu
MAu ngoai mang cing, tu mau dudi mang cang, 6 tu mau ndi so. Hinh anh
phti ndo trén phim chup cit 16p vi tinh thudng c6 ddy léch duong gitra,
x6a ranh ndo, dé ép ndo that. Tuy vay, khi hinh anh chyp cat lop vi tinh so
ndo binh thuong cling chua loai trir dugc la c6 hay khong tang ALNS.

Do ALNS c6 gi4 tri nhit trong chan doan ting ALNS.

1.1.4. Piéu tri ting dp lwc nji so

Céc khuyén céo vé kiém soat ALNS cho rang: nén duy tri ALNS &
mirc dudi 20 mmHg, néu ting trén 20 mmHg can phai dugc diéu chinh
ngay. Khi ALNS ting I&n mic du da sir dung cac bién phap diéu tri co
ban, 6 thé sir dung dung dich tham thau dé lam giam ALNS.

Dung dich mannitol 20%: 1a dung dich thim thau truyén thng sir
dung trong CTSN. Liéu mannitol tir 0,25 - 0,75 g/kg can ning 2 - 6
gio/lan bolus tinh mach. Mannitol ¢6 tac dung nhanh do 1am ting thé
tich 1ong mach, giam d¢ nhét cua mau, lIam giam phu ndo theo do
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lam giam ALNS va ting dong mau ndo. Néu dung kéo dai co thé gay
mat nudc va tut huyét ap vi nd hoat dong nhu mét loi tiéu tham thau
va c6 thé thac day lam giam thé tich tuan hoan, lam suy giam tuéi
mau n&o va cé thé 1am nang thém tinh trang thiéu mau ndo. Mannitol
c6 thé qua dugc hang rao mau néo khi bi pha v do chan thuong, tich
lity trong t6 chirc ndo, gay phl néo tro lai va ALNS ting thém.

Dung dich mubi wu truong: ¢6 tac dung tuong ty mannitol nhung
khong gy ra mot khoang trong p luc nhu mannitol. C6 bang ching la
dung dich mudi wu truong ciing ¢ tac dung nhu mot chat ing xuét
than kinh, tac dung diéu chinh mach mau, va cé thé hoat dong nhu mot
yéu té gidn mach than kinh khi c6 sy xuat hién cua yéu t6 co mach.
Dung dich mubi wu truong con cé tac dung on dinh huyét &p, ting
ALTMN va tranh duoc nhuge diém gy tai pht ndo khi ton thuong
hang rao mau néo.

1.2. Mot sb6 quan diém va nghién ctru vé diéu tri ting ALNS bing
mudi wu truong trong CTSN
1.2.1. Nhitng quan diém

Céc bang chig vé loi ich cia mudi wu truong trong diéu tri ting
ALNS méi dugc lam sang to trong nhitng nim gan ddy. Ngoai tac
dung tham thau, mudi vu truong con tic dung dén huyét dong, diéu
hoa mach méau, mién dich va héa hoc than kinh. Tac dung 1am gidn
co tron mach méau va lam giam phd noi bao té bao than kinh, cai
thién Iuu luong Vi tuan hoan ndo. N6 ciing lam ting thé tich trong
long mach, do d6 lam ting ALTMN. Théng qua nhiéu céch tac dung
khac nhau mudi wu truong lam giam phl ndo, giam ALNS va cai
thien LLMN va ALTMN. Mot s6 bang chung cho thdy mubi wu
truong ¢6 tac dung lam giam ALNS trong cac treong hop tang ALNS
khang tri véi mannitol.

Str dung lidu tAn cong va truyén lién tuc dung dich mudi wu truong
ciing duoc nghién ciu dé thay thé mannitol trong diéu tri phl ndo va
tang ALNS, dic biét trong CTSN. Ciing ¢6 nhiéu loai nong do khéc



6

nhau tir 1,7% dén 29,2% va cac phac d6 diéu tri khac nhau cho ting
loai dd dwgc dua ra va da dugc kiém chang trong cac nghién ciu 1am
sang. Dung dich muéi uu truong 3% thuong dugc st dung dé truyén
lién tuc va dung dich 23,4% thuong st dung dé diéu tri tin cong.
Mudi vu trrong phai duoc sir dung qua duong truyén tinh mach
trung tam (TMTT) do c¢6 nguy co gdy viém tic tinh mach. C4c tac
dung phu cua dung dich mudi wu truong bao gém ting ALNS phan
(ng, qué tai tuan hoan, réi loan déng mau, ting natri huyét twong,
toan chuyén hoa tang clo mau.
1.2.2. M{jt s6 nghién ciru
Khanna (2000): nghién ciu hdi ctu vé viéc st dung dung dich
mudi vu truong 3% truyén lién tuc dé giam ALNS. Liéu 0,1 dén 1
ml/kg/01 gio. Két luan: dung dich mubi wu trrong an toan. Khong co
bénh nhan nao xuat hién thoai hoa myelin trung tam, xuat huyét dudi
nhén va ting ALNS thir phat do truyén dung dich mudi wu truong.
Nghién ciu cua Sheng - Jean Huang (2006): danh gia hiéu qua va
su an toan cua nariclorua 3% trong diéu tri CTSN ning va di dua ra
két luan: truyén nhanh mot lidu natriclorua 3% mdi ngay c6 nhiing
thay ddi an toan cho diéu tri ting ALNS trén bénh nhan CTSN ning.
Vialet (2003): d&nh gia hiéu qua trén Iam sang cua dich uvu truong
trong diéu tri cac dot ting ALNS kho kiém soat ¢ bénh nhan CTSN
nang. Cac bénh nhan dugc chia lam 2 nhém ngau nhién, sir dung
ciing mot thé tich nhung khac nhau vé ndng d6 thim thau: mannitol
20% va natriclorua 7,5%. Két luan cua Vialet: ting nong d6 tham
thau trong liéu phap tham thau lam giam s6 lan va thoi gian cua mdi
dot ting ALNS & nhitng bénh nhan CTSN ning doi hoi diéu tri bang
liéu phéap tham thau. Ty I¢ that bai & nhém ding natri wu truong ciing
thip hon nhém ding mannitol ¢6 ¥ nghia thong ké. Natri mau, &p luc
thim thdu mau trong gigi han chip nhan dugc ¢ nhém ding
natriclorua uu truong.
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Phén tich gop caa Min Li (2015): so sanh tac dung caa mannitol
va mubi wu truong diéu tri ting ALNS & bénh nhan CTSN. Tong
cong c6 7 nghién ciru véi 169 bénh nhan da dua ra két luan: mudi vu
truong lam giam ALNS nhiéu hon dung dich mannitol. Trong khi ap
lyc tham thau thay ddi khdng khac nhau gitra hai phuong phap.

Nghién ctu cua Aniruddha (2015): so sanh tac dung cua mudi uu
truong 3% va mannitol 20% & bénh nhan CTSN nang. Két luan: cac
bénh nhan diéu tri bang mannitol c¢6 su gia ting ALNS theo thoi gian
nghién ctiu, khong thay cé su gia ting nhu vay ddi vai cac bénh nhan
diéu tri bang mudi wu truong da. Ty 1& phan trim vé thoi gian ALNS
gilr duoc dudi nguong 20 mmHg vao ngay thir 6 ¢ nhom diéu tri
bang mudi wu treong cao hon ¢ nhém diéu tri bang mannitol. Muc do
giam ALNS trong mdi lidu tan cong ¢ nhom diéu tri bang mudi vu
truong nhiéu hon so v6i nhom diéu tri bing mannitol (p = 0,0001).
Ty Ié tir vong tai bénh vién 1a thip hon ¢ nhom diéu tri bing dung
dich mudi uu treong (3 so vai 10, p = 0,07).

Jagadeesh (2016) ciing dua ra két luan: ca hai déu c6 tac dung 1am
giam ALNS, ALTMN ting dang ké & nhém ding mannitol trong khi
do6 chi ting nhe trong nhém dung mudi wu truong. Luong nudc tiéu
tang dang ké & nhdm dung mannitol mic du khéng co su khéc biét vé
nhu cau truyén dich dé lap diy long mach. Dung dich mubi wu truong
gdy ting dang ké nong do natri va clo huyét tuong ¢ thoi diém 120
ph(t sau truyén.

Burgess (2016): so sanh tac dung cia mudi wu truong va mannitol
trong diéu tri bénh nhan ting ALNS sau CTSN ning dua trén cac
nghién ctru so sénh ngau nhién c6 déi ching, tién ciu, da dwoc cong
bd va duge danh gia 1a da manh dé phat hién mot su khac biét co y
nghia trong ty 1¢ tir vong hozc két cuc than kinh. Két luan: khdng c6
su khac biét quan trong vé ty 18 tir vong, két cuc than kinh, va muac do
lam giam ALNS giita cac bénh nhan CTSN duoc diéu tri bang mubi
wu truong va mannitol. Tuy nhién diéu tri bang mudi wu truong nguy
co thit bai trong diéu tri ting ALNS 1a thip hon.
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' Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru: Cac bénh nhan CTSN ning duoc diéu tri
tai khoa Hoi st tich cuc va chéng doc Bénh vién da khoa tinh Vinh
Phuc tir thang 11 ndm 2011 dén thang 04 nam 2016.

Tiéu chuin hya chon Tiéu chuin loai trir
(Pdp irng dii cdc tiéu chudn — (Pdp iing dwoc it nhdt mét trong sé
lya chon) cdc tiéu chuan logi trir)
- Bénh nhéan tir 17 tudi tr¢ - Bénh nhan CTSN c6 c6 dau hiéu
1én. chét ndo, diém sb Glasgow = 3

- Bénh nhan duoc chan doan  diém.
xac dinh c6 CTSN muc 46 - Bénh nhidn CTSN ndng co ton
ning (diém Glasgow tir 3-8 thuong phdi hop ning: chan thuong

diém). nguc, bung, gay xuong lon ...

-Co ph?lu thuat hodc khong - Bénh nhan cé chéng chi dinh st
phau thuat so nio. dung natriclorua wu truong (tién sir
- Pugc dat dung cu do suy tim, suy thdn man, bénh nhan
ALNS. dang c6 tinh trang tang natri mau).

- Co tang ALNS >20 mmHg. - Bénh nhan c6 chdng chi dinh dat
catheter do ALNS lién tuc.
2.2. Phuong phap nghién ciru
2.2.1. Thiét ké nghién civu: thir nghiém 1am sang ngau nhién c6 nhom
ching. Phan nhom: Nhém N: natriclorua 3%, nhdm M : mannitol 20%.
2.2.2. C¢* mdu nghién civu
Dua vao két qua nghién ctu vé ting ap luc ndi so ¢ bénh nhan

CTSN da tién hanh trugc day, dong thoi can ctr vao du doan mong
mudn cia nghién ctru dé tinh ¢ mau. Ching t6i ap dung cong thirc
tinh ¢& mau ding cho kiém dinh cua 2 gia thuyét cho 2 ty Ié caa quan
thé nghién ctu va vé hai phia:

[zl%x/zp(l— P)+2Z, ,JR@-P)+ Py (- PZ)T

n=
(Pl_Pz)Z
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Trong do: p;: ty 1€ giam ALNS cua nhom N, theo nghién ctru cua
Carole Ichai (2009) nhém diéu tri bang dung dich natriclorua wu
truong 14 90,4%. Gia dinh & nhom diéu tri bang dung dich mannitol
20% co ty 1€ giam ALNS la p, = 55,0%. Tinh dugc n = 32. Udc tinh
s6 BN rdt khoi nghién ciru 12 10% thi trong mdi nhom 1a: 32 + 3 =35
BN. Chung t6i da chon dugc 35 BN ¢ nhdm M va 36 BN ¢ nhom N.
2.2.3. Phdc dé truyén mannitol 20% va natriclorua 3%

Chi dinh: khi c6 dot ALNS tang > 20 mmHg, kéo dai trén 5 phut
(khong ¢ cac nguyén nhan tic dong dén ALNS tir bén ngoai).

Nhém si dung natriclorua 3% (nhom N)

- Truyén qua catheter tinh mach trung tam: Bolus 150 ml trong 20
phit. (trong duwong véi liéu tham thau 1a 153 mOsmol). Sau do truyén
tinh mach lién tuc tbc d6 100 ml/h. Xét nghiém natri mau mdi 4 gio,
diéu chinh nham duy tri natri mau & mac 145-155 mmol/l, giam hoac
dirng truyén khi natri mau > 155 mmol/l (diéu chinh téc do truyén tir 75-
150 ml/h theo natri méu). Bu Kkali tbc do 40-60 mEg/ mdi 1000 ml
natriclorua 3%.

- Liéu trinh diéu tri: Bén khi cac dau hiéu 1am sang duoc cai thién tot
(trung binh 5 ngay). Hoac khong thay c6 hiéu qua cua viéc tiép tuc
truyén natriclorua 3%; hoic khi c6 céc du hiéu caa suy tim cip, hoic
bénh nhan c6 diu hiéu méi cia ting natri mau do dai nhat. Bénh nhéan
duoc chuyén sang diéu tri ting ALNS bang mannitol 20% nhu phac d6
tiéu chuan. Khi mannitol ciing khéng con dap tng, phdi hop sir dung céc
bién phap nhu: liéu phap barbiturate, dan luu ndo thit hoac ma so giam
&p néu cd chi dinh.

Nhom si dung mannitol 20% (nhém M) theo phdc db tiéu chudn

- Truyén qua catheter tinh mach trung tdm: Bolus liéu 0,5 mg/kg
trong lwong co thé trong 20 phit. (twong dwong véi liéu tham thiu la
151 mOsmol / 55 kg). Néu truyén lidu dau ALNS van > 20 mmHg sau 4
gio dung tiép liéu bolus tiép theo va tiép tuc danh gia mic do dap tmg.
Truyén natriclorua 0,9% tinh mach lién tuc tc d6 100 ml/gid (twong
duong véi khéi lwong dich natriclorua 3% dé duy tri nhu cac bénh nhan
cua nhdm N).
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- Liéu trinh diéu tri: Khi mannitol ciing khong con dap tng, phdi
hop str dung cac bién phap nhu: liéu phap barbiturate, dan luu ndo
that hoac mo so giam &p néu c6 chi dinh.

2.2.4. Cac tiéu chi danh gid trong nghién ciru

Trén ca hai nhdm bénh nhan

* Myc tiéu 1: Sy thay doi tri s6 ALNS trudc va sau truyén bolus
natriclorua 3%, mannitol 20% va cac thoi diém nghién cau. Thay doi
ALNS trén cac bénh nhan cé phau thuat va khdng phau thuat. Moi
lién quan gitra nong do natri mau va khoang ap luc noi so sau diéu tri
dung dich tham thau. Thoi gian duy tri ALNS < 20 mmHg sau mdi lan
dicu tri ting ALNS. Thoi gian trung binh giira hai dot ting ALNS lién tiép
dugc diéu tri bolus dung dich tham thau.

* Myc tiéu 2: Su thay doi tri s6 ALTMN truéc va sau truyén bolus
natriclorua 3%, mannitol 20% va céc thoi diém nghién ciru. Thay doi
ALTMN trén cac bénh nhan c6 phau thuat va khong phau thuat. Sy
thay d6i tri s6 huyét ap dong mach (HADM) trung binh, nhip tim, 4p
lyc TMTT, luu lwong nudc tiéu duoc ghi nhan & cac thoi diém nhu
ALNS va ALTMN. Sy thay d6i ndng do natri, kali, clo, pH méu ¢
cac thoi diém: trude truyén natriclorua 3%, mannitol; mdi 4 gid sau.
Két qua diéu tri va két cuc bénh nhan, méi lién quan gitra két cuc va
cac phuong phap diéu tri. Cac bién chimg lién quan dén diéu tri bang
cac dung dich thim thau va hé théng do ALNS.

2.2.5. Xir Iy 56 liéu nghién ciru

- Lam sach s liéu: Cac bénh 4n nghién ctru dugc théng nhat va
nhap lidu ngay tir khi bat ddu nghién ctru. Sau khi két thuc qué trinh
nghién cuu, bénh an nghién ctu dugc kiém tra lai. Nhirng bénh an
khong déy du phai dugc hoan thién hoac bi loai trir trudc khi nhap vao
phan mém thong ké y hoc SPSS 16.0 dé phan tich va xir Iy s6 liéu.

- Xur 1y s6 lidu nghién ctru: Cac sd lidu thu thap duoc ciia nghién
ctru duoc xur 1y theo cac thudt toan théng ké y hoc. Sy khac biét giira
hai nhém c6 y nghia thdng ké khi p < 0,05.
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Chuwong 3

KET QUA NGHIEN CUU

3.1. Pic diém chung ciia cac b¢nh nhan nghién ciru
Bing 3.1. Phin b6 bénh nhén theo gigi tinh va tuoi

Gisi Chung Nhém N Nhém M o
N (BN) % N (BN) % N (BN) %
Nam 56 78,9 30 83,3 26 74,3 0.350
N 15 21,1 6 16,7 9 25,7 '
Tudi 33,1+15.3 33,3+155 329+153 0,92
Nhgn xét: Ty I¢ gitra nam nir va tudi cua cac bénh nhan khac biét
khong c6 ¥ nghia théng ke.
Bing 3.2. Diu hi¢u sinh ton ciia bénh nhan khi vao vi¢n
. R Nhém N Nhém M
Dau hi¢u Sil{tl ton khi vao (n =36 BN) (n = 35 BN) 0
vien X+SD %+SD
HATB (mmHg) 90,5+194 85,9+18,3 0,32
Nhip tim (15n/ph1’1t) 89,4 £ 15,7 94,2 £ 20,4 0,27
Nhip thé (Ian/phut) 222+6,7 211497 0,58
SpO, (%) 85,1+ 10,7 82,7+ 16,3 0,47

Nhdn xét: Khdng c6 su khac biét giita hai nhém vé céac théng so:
huyét 4p trung binh, nhip tim, nhip thé, SpO, khi vao vién, véi p > 0,05.
Bing 3.3. CAC thé tén thwong so nio khi vao vién

q Céc thé nChung lr\]lhém N I\rl]hc')m M ;
ton thwong nio EBN) % BN) % BN) %
Maututrongnhumdndo | 50 | 704 | 25 | 69,4 | 25 | 714 | 0,86
Méu tu duéi mangcung | 37 | 52,1 | 22 |61,1| 15 | 429 0,12
Mau tungoaimangcang | 18 | 254 | 12 |333| 6 |17,1]0,12
Xuat huyét dugi nhén 53 | 746 | 26 | 722 | 27 |77,1|0,63
D¢ day duong giira 39 |549| 25 | 694 | 14 | 40 | 0,01
V& xuong so 43 | 60,6 | 24 |66,7| 19 |54,3|0,29

Nhdn xét: S5 bénh nhan c6 tén thuong dé diy duong gitra cua nhom
N 16n hon so v&i nhém M, su khac biét ¢ y nghia thong ké véi p < 0,05.
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150—

125—
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Gia tri ALNS liic bat dau nghién ciu (mmHg)

e 5

T |
Nhom N Nhom ML

Nhom nghién can

Biéu d6 3.1. ALNS khi bét ddu diéu tri bang dung dich tham thdu
Nhdn xét: Trung binh cia ALNS khi bat dau diéu tri bang dung
dich tham thau & nhém N 1a 33,36 + 22,50 gan nhu twong duong nhém
M 14 33,26 + 19,44. Khdng c6 sy khac biét giira 2 nhom vé trung binh

ALNS tai thoi diém bét dau truyén dung dich tham thau, véi p > 0,05.

3.2. Hiéu qua lam giam ALNS bing truyén dung dich tham thau

—o— Nhom N

60 A~

—&— Nhém M

50 1

40 4

30 1

20 A1

10 A

Gia tri ALNS (mmHg)

o

TO T1 T2 T3 T4 TS5 T6 T7 T8 T9

Biéu do 3.2. Thay doi ALNS theo thoi gian diéu tri

Nhén xét: Trung binh cia ALNS tai cac thoi diém cua mdi nhém ¢
giam rd rét so vai trudc khi truyén dung dich thim thau, véi p < 0,001.
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Bdng 3.4. Khodng giém ALNS theo thoi gian trén cdc dot ting

A Nhom N Nhém M
ALNS
n =98 (dot) n =173 (dot) p
Thoi gian X £SD (mmHg) | X £ SD (mmHg)

To 0 0

T, 6,73+5,25 5,08 + 4,46 0,01
T, 8,24 £ 6,61 6,79 £ 6,22 0,07
T3 6,82 £ 9,32 6,86 + 7,95 0,97
T, 8,80+8,84 8,04 + 7,57 0,40
Ts 9,11+9,34 8,41+7,43 0,50
Te 9,28 + 8,63 8,79 + 8,66 0,66
T, 8,13+9,30 7,69 + 8,29 0,69
Ts 8,37 £9,69 6,40+ 9,34 0,10
Ty 6,62 +12,85 6,39 £ 11,25 0,88

Nhdn xét: Tai thoi diém ngay sau truyén bolus (T;) dung dich
tham thau, khoang giam ALNS so véi trudc tryén (T) & nhém N I6n
hon so vi nhom M, véi p = 0,01.

Bdng 3.5. Hi¢u qud lam giam ALNS theo khd ndng thanh cong

. Chun Nhém N Nhém M
Hiéu qua g P
didu tri % | " KT OR
U dot) (dot) (dot) C1 95%
Thanh co 150 | 554 | 65 | 663 | 85 | 49,1
Kh‘fn CE?gh 0,006
hongthanh | o1 | 446 | 33 | 337 | 88 | 509 | 2,039
cong
_ 122 +341
Téng 271 | 100 | 98 173 | 100

Nhdn xét: Trén tat ca cac dot ting ALNS can phai diéu tri, nhom
N c0 ty 1€ thanh cong cao hon nhom M, sy Khac biét 1a c6 y nghia
thong ké vai p < 0,01.
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Bdng 3.6. Thoi gian duy tri ALNS < 20 mmHg ciia méi dot ting

- Nhom N Nhém M
Thoi gian p
n =98 (dot) n =173 (dot)
X + SD (gi®) 15,08 + 24,77 12,31+ 27,74 0,413

Nhgn xét: Trung binh thoi gian duy tri ALNS < 20 mmHg cua nhém
diéu tri bang Natriclorua 3% la 15,08 + 24,77. Nném mudi wu truong
12,31 + 27,74 gio. Su khac biét khong c6 ¥ nghia théng k& véi p = 0,413.

Bdng 3.7. Khodng thei gian giia cdc dot tang dp luc nji So

- Nhom N Nhém M
Thei gian p
n = 98 (dot) n =173 (dot)
X £ SD (gio) 27,33 +32,39 17,56 + 24,34 0,01

Nhan xét: Trung binh thoi gian tir khi ALNS ting can diéu tri
bolus dung dich thim thiu dén dot ting ALNS tiép theo & nhdm N la
27,33 £ 32,39 gio, nhom M la 17,56 + 24,34 gio. Su khéc biét 1a cé
¥ nghia théng ké véi p = 0,01.
3.3. Cac anh huwéng khac trong diéu tri ALNS bang dung dich

thim thau

120 A

100 A1 ,|_ 880

—o— Nhém N

T 87,7

80 J_87,8
60 A

40

Huyét 4p trung binh (mmHg)

20 A

f 86,4

—&— Nhém M

93,8

91,7

L 88,5

88,5

(0]
TO

T3

T8

Thoi diém

T9

Biéu db 3.3. Thay doi HATB trong dot ting ALNS dau tién
Nhan xét: HATB sau truyén dung dich thim thau 4 gio, nhém N
cao hon 13 rét so véi nhdm M, véi p < 0,05.
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—o— Nhom N

~—— Nhém M

140 1
g 1201 107,2
= ' 106,1 104,1
£ 97,2
£ 100 4
=
= 96,8 93.3
£ 80 ' 90,9 90,7
B
=
g 60 4
S
E=)
£
= 40 4
<
=
&
- 20 4
0
To T3 T8 T9
Thoi diém

Biéu do 3.4. Thay doi tan sé tim ciia dot ting ALNS ddu
Nhdn xét: Tai mdi thoi diém: tan s tim nhém N thap hon nhém
M, khac biét c6 y nghia théng ké vai p < 0,05. So sanh tai thoi diém
trude diéu tri voi cac thoi diém sau: Nhém N tan sb tim giam vai p <

0,05. Nhém M tan s6 tim ting, vai p < 0,05.

14 1

12 A

10 1

7,79

8,44

—o— Nhom N

8,45

—&— Nhém M

8,34

7,57

Ap lye tinh mach trung tim (cmH20)

7,54

7,63

7,68

TO

T3

Thoi diém

T8

T9

Biéu do 3.5. Thay doi ap luc TMTT trén tdt cd cdc dot ting

Nhdn xét: Nhdm N cé ap luc TMTT tang rd rét so véi truédc khi
diéu tri vi p < 0,05. Nhém M ap luc TMTT sau diéu tri khong khac

biét so voi trude khi diéu tri véi p > 0,05,
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Bing 3.8. Ty I¢ bénh nhin c6 bién chirng

Nhém N Nhém M
Bieén chitng n n p
ey * | ey ”
Phu phoi cap 2/36 | 5,6 | 0/35 0 | 0,254
Tang natri mau > 155 mmol/l 8/36 | 22,2| 9/35 | 25,7 | 0,730
Ha natri mau < 120 mmol/I 1/36 | 2,8 | 0/35 0 0,507
Dai nhiéu > 200 ml/h 20/36| 55,6 | 12/35| 34,3 | 0,072
Ha kali mau < 3 mmol/I 0 0 0 0
Bién chung khéc 0 0 0 0

Nhan xét: Khdng c6 su khac biét co y nghia thong ké vé cac bénh
nhan cé bién ching gitra hai nhém, véi p > 0,05.

Bdng 3.9. Bién chirng do dit dung cu theo doi ALNS

Bién NhomN | Tylé | NhomM | Ty l¢

chiing n (BN) % nBN) | % | P
Cé 2 5,6 1 2,9
Khong 34 94,4 34 97,1 0511
Tong 36 100 35 100

Nhdn xét: Khdng co su khéc biét vé bién chimg lién quan dén dat
dung cu do ALNS giira hai nhém véi p > 0,05.

3.4. Két cuc ciia bénh nhén trong nghién ciru

Bdng 3.10. Két cuc bénh nhan khi réi khoa Hai sic

Két cuc cia Chung Nhom N Nhom M
bénhnhan [ n@v | % |new | % |nev] % | P
Hoi phuc tot 18 | 253 | 6 | 167 | 12 | 343
Dichangtrungbinh | 14 | 19,7 8 22,2 6 17,1
Di chtiing nang 10 | 141 | 6 |16,7| 4 11,5 | 0455
Song thuc vat 11 | 155 5 13,9 6 17,1
Tu vong 18 | 254 | 11 | 305 7 20,0

Nhdn xét: Khong co su khac biét vé két cuc cua BN khi roi khoa Hoi
strc gitta hai nhom vai p = 0,455. Ty 1€ tir vong chung 1a 25,4%. Khéng
c6 sy khéc biét vé ty ¢ tir vong giita hai nhom nghién ciru vai p = 0,307




17

Chuwong 4
BAN LUAN

4.1. Pic diém chung ciia cic bénh nhén trong nghién ciru
4.1.1. Pic diém vé tuoi va gidi

Tudi trung binh trong nghién ciru nay 1a 33,1 + 15,3. Khong c6 su
khac nhau vé tudi gira hai nhém vai p > 0,05 (biéu d6 3.1). Nhung ty
I& nam/nix chénh léch dang ké, nam chiém 78,9%; nhiéu hon han nir
21,1% (bang 3.1). Déi chiéu véi mot s6 ¢ong trinh nghién ciu: do tudi
trong nghién cau cua ching tdi khdng chénh léch nhiéu so véi nghién
ctru cuia Antonie (2011) 1a 36 + 13 va mot s6 nghién ciru khac.
4.1.2. Dic diém vé cdc diu higu sinh ton

Khong c6 su khac biét vé& cac diu hiéu HATB, nhip tim va nhip
tha, SpO, ctia BN khi vao vién. Trung binh SpO, cia cdc BN nhom
diéu tri bang natriclorua 3% la 85,1+ 10,7; nhoém diéu tri bang
mannitol 20% la 82,7 + 16,3 (bang 3.2). Nhu vay trung binh SpO, ¢ ca
hai nhdm déu thap hon gia tri SpO2 & ngudi binh thuong. Pay c6 thé
la nguyén nhan din dén cac ton thuong thtr phat néu bénh nhan khdng
dugc cap cau kip thoi.
4.1.3. Dic diém ton thwong so nio trén phim cit l6p vi tinh

O ca 2 nhom, ty 1& BN ¢6 ton thuong xuat huyét dudi nhén Ia cao
nhat. 77,1% & nhém mannitol va 72,2% & nhom natriclorua, sau do 1a
mau tu trong nhu mé ndo 71,4% & nhom mannitol va 69,4% & nhém
natriclorua 3% (bang 3.3). Khdng c6 bénh nhan nao cé ton thuong
noi so don thuan, thuong két hop tir hai loai ton thuwong tro Ién.
Jagannatha (2015) cho thay s6 BN ¢6 tu mau dudi mang cang chiém
da sb, va & nhitng BN nay c6 thé can truyén lidu bolus 16n hon va
thoi gian duy tri ALNS ciing kéo dai hon. Trong nghién ctu cua
ching t6i khong c6 BN nao c6 ton thuong nay don thuan ma thuong
két hop voi céc ton thuong khac. Ty 18 BN ¢6 mau tu dudi mang
ctng & hai nhém khong c6 su khéc biét, lan luot & nhém natriclorua
la 61,1% va nhém mannitol 1a 42,9%, p > 0,05. D4u hiéu de day
duong gitra 1a ddu hiéu chi diém cho cho phuong phap phau thuat mo
so giam ap. Trong nghién cuiru cua chang t6i c6 mot ty 1€ kha cao BN
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c6 du hiéu dé day duong gitra, ty 16 & nhom sir dung natriclorua 1a
69,4% va nhom mannitol la 40%.
4.1.4. Ap lie ngi so khi bit dau truyén dung dich tham théiu

Gia tri trung binh ALNS do tai thoi diém bat dau nghién ctru, nhém
diéu tri bﬁng natriclorua 3% la 33,36 £ 22,50 mmHg, nhém diéu tri
bang mannitol 20% 13 33,26 + 19,44 mmHg, khong c6 su khac biét
giita hai nhém véi p > 0,05 (bicu d6 3.1). Két qua ciia chung t6i ciing
€ao hon so véi mat so6 tac gia khac (Bang 4.1).

Bdng 4.1.Gia tri trung binh &p lzec ndi se trong mét sé nghién ciu

Tac gia (xx SD) mmHg
Nguyén Hiru Tua (1993) 29,11+ 0,53
Nguyén Hiru Hoang (2009) 29,00 + 5,81
Gilles Francony (2008) 31,00 + 6,00
Huang S.J (2006) 30,40 + 8,50
Chung t6i 33,31 + 20,09

4.2. Hiéu qua lam giam ALNS bang truyén dung dich thim thiu
4.2.1. Thay déi gid tri dp lie ndi so sau diéu tri

Biéu db 3.2 cho thay ALNS cua ca hai nhom tai c4c thoi diém sau
truyén dung dich tham thau 13 tuong ty nhau va déu thip hon rd rét so
V6i thoi diém trude khi truyén dung dich tham thau, su khéc biét vé tri
s6 trung binh ALNS trude va sau diéu tri co y nghia thong k&, véi p <
0,01. Biéu nay cho thiy ca natriclorua 3% va mannitol 20% déu cd tac
dung lam giam ALNS. Két qua nay ciing trong tu nhu nghién ctu cua
Francony (2008): khong c6 su khac biét vé hiéu qua kiém soat ALNS
gitra hai nhom, thoi diém giam ALNS tét nhat caa ca hai nhom la sau
30 phut (giam 45% so vdi gié tri ban dau), sau do6 tiép tuc duy tri t6t
dén 120 phdt.
4.2.2. Khodng gidm ALNS sau diéu tri bang dung dich tham thiu

Bang 3.4 cho thiy ngay sau khi két thac truyén liéu bolus, nhém
BN diéu tri bang natriclorua 3% c6 khoang giam ALNS nhiéu hon
nhém diéu tri bang mannitol 20%, sy khac biét 1a c6 y nghia théng ké
VGi p < 0,05. Tai thoi diém 40 phit (T,) sau khi bat dau truyén lidu
bolus, khoang giam ALNS cua 2 nhém tuong ung la 8,24 + 6,61
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mmHg so vai 6,79 = 6,22 mmHg véi p = 0,07. Mac du khéng c6 su
khac biét nhung két qua nay da cho thay natriclorua 3% van c6 xu
hudng 1am giam ALNS nhiéu hon mannitol 20%. Ké tir phdt thir 60
(T3) tré di, nhoém diéu tri bang natriclorua 3% van c6 xu hudng co
khoang giam ALNS nhiéu hon. Két qua nay khéac véi két qua cua
Carole Ichai (2009): tai thoi diém 30 phat sau khi truyén liéu bolus
dung dich tham thau, hoic mannitol 20% hoac dung dich natrilactate
va céac thoi diém tiép theo déu cho thdy ALNS c6 khoang giam nhiéu
hon ¢ nhém diéu tri bang dung dich natrilactate. Battison (2005): dung
dich mudi wu truong 7,5% lam giam ALNS nhiéu hon mannitol 20%,
khoang giam ALNS trong nhom diéu tri bang dung dich mudi uu
truong 10n hon so véi nhom diéu tri bang mannitol 20% trung binh 12 5
mmHg (trong khoang tir 10 + 3,0 mmHg, véi p = 0,014). Tuy nhién,
nghién cau cua Francony (2008) lai cho két qua hoan toan khéc:
khoang giam ALNS cta mannitol 20% la 10 + 4 mmHg so v&i khoang
giam cua natriclorua 7,45% la 6 + 3 mmHg, véi p < 0,01.

Xuat phat tir mong mudn so sanh v&i phac do tiéu chuan st dung
mannitol 20% liéu thong dung 1a 0,5 /kg (trong lugng co thé) bolus
(bénh nhan nguoi 16n trung binh nang 55 kg nhan dugc 151
mOsmol). Nén trong nghién ctru ching t6i lya chon phuong phép
truyén bolus natriclorua wu trwong (150 ml twong duong 153
mOsmol), sau khi truyén bolus chuyén sang truyén lién tuc nham duy
tri nong d6 natri mau dé kiém soat ALNS.

4.2.3. Hiéu qud lam giam ALNS theo khd nang thanh cong

Theo Ichai (2009), trong cac dot ting ALNS, diéu tri duoc goi la
thanh céng néu 15 phit sau khi két thic truyén ALNS giam trén 5
mmHg hoic ALNS xudng < 20 mmHg. Bang 3.5 cho thay ty I¢ diéu
tri thanh cdng dot tang ALNS & nhom N la 66,3%, cao hon nhoém M
1a 49,1%, vé6i p = 0,006. Két qua nay c6 phan tuong tu nghién ciu
cua Ichai voi ty 1& thanh cdng cua nhom diéu tri bang dung dich
natrilactate 1a 90,4% so v&i nhém didu tri bang mannitol 20% la
70,4%, p = 0,053. Nguy co thét bai trong kiém soat ALNS caa nhom
diéu tri bang mannitol 20% cao hon nhom diéu tri bang natriclorua 3%
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12 2,039 lan (C1 95%: 1,219 + 3,410, p = 0,006). Két qua nay ciing twong
tu nhu phén tich gop cta Burgress (2016).
4.2.4. Khodng thai gian giia cdc dot tang dp luc ndi s va thoi gian
duy tri ap luc ngi sp <20 mmHg

Tang ALNS la mot tinh trang cap ciu va viéc can thiét l1a nhanh
chong diéu tri dwa ALNS vé goi han binh thuong va duy tri mic &p
lyc ndi so trong giéi han binh thudng cang au cang tét, giup duy tri
ALTMN, tir d6 dam bao luu lugng tudi mau ndo. Bang 3.6 cho thay
trung binh thoi gian ALNS duy tri & mic dudi 20 mmHg sau mdi dot
ting ALNS dugc diéu tri bang dung dich tham thiu & nhom
natriclorua 3% dai hon nhém diéu tri bang dung dich mannitol 20%,
tuy nhién su khac biét 1a khong c6 ¥ nghia thong ké voi p > 0,05.
Bang 3.7 cho thiy trung binh thoi gian giita cac dot ting ALNS &
nhom diéu tri bang dung dich natriclorua 3% (27,33 + 32,39 gio), dai
hon nhém diéu tri bang dung dich mannitol 20% (17,56 + 24,34
gio), p = 0,01. Két qua nay ciing twong tu nhu két qua nghién cau cua
Huang nam (2014): khéng c6 su khéc biét vé thoi gian co tac dung,
nhung da cho thay xu huéng duy tri tac dung kéo dai hon trong nhém
diéu tri bang dung dich mudi uu truong. Két qua nay ciing tuong tur
nhu nghién ctru cua Aniruddha (2015). Nhu vay két qua nghién ctu
ctia chiing t6i ciing nhu cac tac gia khac da cho thay dung dich mudi
uu truong ¢6 xu hudng duy tri tdc dung kéo dai hon, thoi gian gita
cac dot ting ALNS c¢6 nhu cau truyén bolus dung dich tham thau dai
hon so v&i dung dich mannitol.
4.3. Cac anh huéng khac trong diéu tri ALNS bang dung dich
thim thiu
4.3.1. Anh hwéng dén huyét dong

Biéu d6 3.3 cho thiy khong c6 su khac biét vé HATB giita hai
nhom tai thoi diém T, va Ta, véi p > 0,05. Nhung tai thoi diém 4 gio
(Ts) sau truyén dung dich thim thau, nhém natriclorua 3% c6 HATB
cao hon nhom mannitol 20%, su khac biét 1a co y nghia théng ké véi
p = 0,021. Tur thoi diém 4 gio sau diéu tri, nhom diéu tri bang
natriclorua 3% c6 HATB ting 1én rd rét so voi trude khi didu tri voi p
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< 0,05, trong khi d6 nhom diéu tri bing mannitol 20% HATB khéng
thay ddi so Véi true khi diéu tri véi p > 0,05. Biéu d6 3.4 cho thay
tai thoi diém bét dau nghién ciu (To) khong co sy khéc biét vé tan sb
tim gitra hai nhdm bénh nhan vai p > 0,05. Tuy nhién tai cac thoi
diém T3, T8, T9 nhip tim ¢ nhom diéu tri bang natriclorua 3% giam
xudng thap hon rd rét so véi nhom diéu tri bang mannitol 20% véi p
= 0,001. Khi so sanh cac thoi diém sau véi thoi diém trude khi diéu
tri nhan thay: Nhom diéu tri bang natriclorua 3% nhip tim giam
xudng rd rét, su khac biét c6 ¥ nghia thdng ké véi p < 0,05. Con ¢
nhom diéu tri bang mannitol 20% nhip tim ting 1én va rd rét tai thoi
diém T; va Tg voi p < 0,05, dén thoi diém Tg nhip tim van c6 xu
hudng ting 1én so véi trude khi diéu tri, tuy nhién su khéc biét 1a
khong c6 ¥ nghia thong ké (97,2 + 24,27 so v6i 104,1 + 17,62; p =
0,172). Két qua caa nghién ctu cho thdy trong diéu tri dot ting
ALNS dau tién, 4p luc TMTT cua nhém dugc diéu tri bang
natriclorua 3% c6 xu hudng ting 1én rd rét, trong khi d6 nhom diéu
tri bang mannitol 20% c6 khong thay d6i so véi trudc khi diéu tri
(biéu d6 3.5). Két qua nay da cho thdy nhom diéu trji bang dung dich
natriclora 3%, cac thong s6 vé huyét dong co6 xu hudng dua vé on
dinh, thé hién bang viéc giam dan nhip tim vé giéi han binh thuong,
&p luc TMTT c6 xu huéng tang 1én va HATB ting 1én. Nhom diéu tri
bang mannitol 20% mac du HATB va &p luc TMTT khong khac biét
S0 V6i trude khi diéu tri nhung nhip tim lai ting 1én rd rét so voi
truée khi diéu tri. Diéu d6 co thé 1a su bat 6n dinh vé cac thdng s6
huyét dong, mac di biéu hién 1a chua rd rang do co thé con co su diéu
chinh. C6 thé do d3 c6 mét sy giam kin do thé tich tuan hoan, khi d6
co ché diéu hoa huyét 4p phat huy tac dung bang cach lam tang nhip
tim dé dam bao cung luong tim, giGp duy tri 6n dinh huyét 4p. Vay
cac benh nhan dugc diéu tri bang mannitol 20% phai chang ¢6 nhu
cau vé ting cuorng truyén dich hon nira. VA viéc truyen natriclorua
3% trong kiém soat ALNS dd c6 dem lai mét loi diém 1a nhanh
chéng bdi phu thé tich 1ong mach lam ting cung luong tim, dam bao
HADM va dan t6i 1am giam duoc nhip tim dang & mirc cao.
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4.3.2. Cac bién chirng khdc lién quan trong diéu tri ting dp lwc nji
so bang dung dich thiam théu va dat dung cu do

Bang 3.8 ¢6 2 bénh nhan c6 bién ching phii phdi cap ¢ nhom didu
tri bang dung dich natriclorua 3%, chi can diéu chinh téc do truyén,
sir dung loi tiéu, tinh trang phi phdi cp di nhanh chéng 6n dinh va
sau d6 tiép tuc sir dung dung dich natriclorua 3% trong cac dot ting
ALNS tiép sau. Ca hai bénh nhan nay déu co két cuc tot. Trong cac
nghién ctru chiing t6i da tham khao, chua thdy c6 nghién ctru ndo dé
cap dén bién chiing nay, mac du ching van dugc nhic dén trong y
van nhu mét bién ching chung cua viéc st dung dung dich tham thau.

Nhom diéu tri bang natriclorua 3% cé xu huéng xuat hién tinh
trang dai nhiéu > 200 ml/ gio nhiéu hon nhém diéu tri bang mannitol
20%. Tuy nhién, viéc sir natriclorua 3% lién tuc ciing 1a mot yéu tb
dan dén ting lwong nudc tiéu nhung van khong cé réi loan dién giai
nghiém trong va dong thoi dam bao thé tich 1ong mach. Két qua nay
khéc vai nghién ciru cua Jagadeesh (2016): tang luu lugng nudc tiéu
trong nhom diéu tri bang mannitol 20%.

Bang 3.9 cho thay ¢ rat it bién chimg lién quan dén dat dung cu
theo ddi ALNS. Trong 3 bénh nhan ¢ bién ching lién quan dén thi
thuat dat dung cu do va dén hoat dong cua hé théng may do. Chi c6 2
bénh nhan c6 bién cing tu méu ngoai mang cing do chay mau tai noi
khoan dit dau do, trong d6 1 bénh nhan phai phiu thuat hit mau tu.

Khéng gap cac bién ching nhiém khuan tai noi dit dung cu, viém
mang nao, rdi loan ddng méau, suy than cap.

4.4. Két cuc ciia bénh nhén trong nghién ciru
Két cuc bénh nhaén khi roi khoa Héi strc tich cuc

Bang 3.10 cho thay, trong s6 cac bénh nhan tham gia nghién ciru
chi ¢6 25,3% bénh nhan phuc hoi tbt, trong d6 nhom diéu tri br:ing
natriclorua 3% c6 ty 18 hdi phuc tt 13 16,7%, thap hon nhém didu tri
bang mannitol 20% véi ty 1& hdi phuc tt 1a 34,3%. Ty 1é tir vong
nhém diéu tri bang natriclorua 3% la 30,6% va nhom diéu trj bing
mannitol 20% 13 20%. Khong c6 su khac nhau vé ty 18 tir vong giita
hai nhém nghién ctru véi p = 0,307 (bang 3.3).
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Mic du bénh nhan nhém diéu tri bang mannitol 20% c6 ty 1¢ hoi
phuc tét cao hon nhém diéu tri bang natriclorua 3% (34,3% so véi
16,7%). Két qua nay 1a khac nghién ciru cua Halinder (2015): ty 18 tir
vong ¢6 xu huéng cho thap hon ¢ nhém truyén nhanh dung dich
mubi vu truong, mic dii xu hudng nay khong cé ¥ nghia thong ke.

KET LUAN

1. Hiéu qua lam giam &p luc ndi so cia phac dd bolus két hop
truyén lién tuc tinh mach dung dich natriclorua 3% trén bénh
nhan chin thwong s¢ n&o ning

- Natriclorua 3% c6 tadc dung lam giam ALNS trén bénh nhan
CTSN co ting ALNS mot cach rd rét so voi trude khi didu tri va
tuwong duong véi mannitol 20%.

- Khoang giam ALNS sau truyén bolus natriclorua 3% la 6,73 +
5,25 mmHg, 16n hon so v&i mannitol 20% (5,08 + 4,46 mmHg; p =
0,01) va tiép tuc 16n hon & cac thoi diém sau.

- Ty 1¢ diéu tri thanh cong cic dot ting ALNS cua natriclorua 3%
cao hon mannitol 20% (66,3% so vai 49,1%; p = 0,006).

- Khoang thoi gian gitra cac dot ting ALNS cta nhom diéu tri bang
dung dich natriclorua 3% kéo dai hon nhom diéu tri bang dung dich
mannitol 20% (27,33 £ 32,39 gio so vai 17,56 + 24,34 gio, p = 0,01).
2. Mt sb tac dung khac ciia phac dd bolus két hop truyén lién tuc
dung dich natriclorua 3% trong trong diéu tri ting ap luc ndi so
trén bénh nhan chin thwong so nio ning

- Natriclorua 3% lam 6n dinh huyét dong tot hon: nhip tim giam,
HATB va 4p luc TMTT tang 1én, trong khi mannitol 20% lam: nhip
tim ting, HATB va 4p luc TMTT khong thay doi.

- Khdng c6 su khac biét vé bién ching ting natri mau > 155
mmol/l, dai nhiéu giira hai nhém bénh nhan. Rat it cac bién ching
lién quan dén dit dung cu do ALNS.

- Ty 1é tir vong & nhom sir dung dung dich natriclorua 3% (30,6%)
khong khac nhdm str dung dung dich mannitol 20% (20%) véi p > 0,05.

- Két cuc bénh nhan theo Glasgow & nhém sir dung natriclorua
3% khong khac biét so vai nhom sir dung mannitol 20%.
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KIEN NGHI

- Can thiét do va theo ddi ALNS trén cac bénh nhan CTSN nang va
xem xeét chi dinh dit dung cu do sém hon ca trén nhirtng bénh nhan
CTSN miic trung binh c¢6 diém sé Glasgow thap dé phét hién kip thoi
tinh trang tang ALNS. Xem xét str dung natriclorua 3% trong diéu tri
tang ALNS trén bénh nhdn CTSN nang, dac biét 1a cac bénh nhan co
tinh trang giam huyét ap, ALNS > 30 mmHg.

- Can tiép tuc co nhitng nghién ctu v6i ¢& mau Ién hon, thoi gian
theo ddi ALNS sém hon, thoi gian theo di sau khi ra vién dai hon dé
danh gia, so sanh giita cac nhom diéu tri v& hiéu qua va cac tac dong
khong mong mudn cua natriclorua wu truong.
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1
INTRODUCTION

Traumatic brain injury (TBI) is a common disease happening all
over the world. Severe TBI accounts for up to 10% of TBI. The
mortality rate of severe TBI ranges from 35 to 50% with high
morbidity rate and devastating complications after survival.

Mannitol was commonly used for a long time with its
effectiveness in TBI treatment proven. However, some TBI patients
with elevated intracranial pressure (ICP) did not respond to mannitol
as expected, even adverse effects happened in these patients. There
are a number of studies on hypertonic saline for elevated ICP which
revealed promising results to replace mannitol in the nearby future.
The protocol of bolus with 3% sodium chloride for immediate ICP
reduction in combination with continuous intravenous (IV) infusion
was used to maintain acceptable serum sodium concentration and
prevent from recurrent elevated ICP. Benefits and undesirable effects
of this treatment therapy are under research, it should be clear by
clinical studies.

In Vietnam, there have never been any studies on the bolus of 3%
sodium chloride in combination with continuous 1V infusion to treat
elevated ICP in TBI patients. So, we conducted this study with the
name is: “To evaluate effectiveness of 3% sodium chloride
solution in the treatment of elevated intracranial pressure due to
severe traumatic brain injury patients”, with the objectives:

1. To evaluate ICP reduction effect of the bolus 3% sodium
chloride protocol in combination with continuous intravenous
infusion in severe traumatic brain injury patients.

2. To evaluate differential effects of the protocol bolus 3%
sodium chloride in combination with continuous intravenous
infusion in severe traumatic brain injury patients.
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The practical demand of the thesis

Elevated ICP is an emergency medical complication of TBI which
requiring rapid treatment to manage ICP reduce into the normal
range. The treatment of intermittent mannitol bolus on elevated ICP
is the recommendation with Level of Evidence B. However, number
of cases did not achieve the expected results. Recently, hypertonic
saline has been noted because of outcome researches in which
showing the prosperous achievements. The studies have proved that
hypertonic saline can reduce ICP more effectively than mannitol
done. Besides, they can stabilize patient hemodynamic and regulate
cerebral blood flow. Moreover, not only have good effectiveness,
bolus hypertonic saline seems to be safe and sound. They may
become the prosperous therapy with scientific fundamental to apply
for treatment of elevated ICP.
The main contributions of the thesis

The study demonstrated the effectiveness of 3% sodium chloride
in treatment of elevated ICP in severe TBI patients: reduced ICP,
increased cerebral perfusion pressure, stabilized hemodynamics,
more effectively as well as more successfully than mannitol’s effects
in severe TBI patients with elevated ICP. Besides, the study
compares hypertonic saline to mannitol: more rapid ICP reduction,
longer time in which ICP < 20 mmHg, longer interval between
episodes of elevated ICP requiring treatment, higher success rate,
particularly in patients with ICP>30 mmHog.
The structures of the thesis

This thesis consists of 150 pages, 34 tables and 25 diagrams,
including: Introduction, Overview (41 pages), Material and Methods
(22 pages), Results (34 pages), Discussion (48 pages), Conclusion
and Recommendation, References (166 quite update references with
22 references were published from 2013 to 2016).
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Chapter 1
OVERVIEW

1.1. Overview of traumatic brain injury (TBI)
1.1.1. Epidemiology

Traumatic brain injury (TBI) is the most common cause of death
in young males in developing countries and considered as “a silent
global outbreak”. Approximately half of the deaths from traumatic
injury caused by TBI.

In the United States, there are about 30 million traumatic victims
brought to Emergency Department per year, 16% of whom were
diagnosed with TBI initially or definitely. In 2010, there were 2.5
million patients were admitted to emergency rooms with TBI, 2% of
whom died (52,844 people).

In Vietnam, no national official data was released or recorded. In
Cho Ray Hospital (Ho Chi Minh City), there were 60,214 patients
came to emergency rooms with TBI during 1999-2003, with the
mortality rate of 12.1% (7,308 deaths). In 2003, 11,329 people
presented with TBI, including 1,567 deaths.

1.1.2. Pathophysiology of TBI

1.1.2.1. Primary brain injury
Types of TBI are listed below:
- Extracranial injuries

- Intracranial injuries: epidural hematoma, subdural hematoma,
intracranial hematoma, diffuse axonal injury, contusion, brain swelling...
1.1.2.2. Secondary brain injury

Secondary brain injury is defined as further damage after the
initial impact of the accident. This complex type of injury leads to
neural injuries. Patterns of injury are new or the consequence of
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ongoing events after the primary injury. Secondary brain injuries
most commonly to be the consequence of poor cerebral perfusion,
infection, meningitis, brain abscess, particularly in patients with
basilar skull fractures. These conditions exacerbate patients’ clinical
status, even cause deaths.

1.1.3. Diagnosis of TBI

* Initial assessments: To figure it out the time when the accident
happened, mechanism and circumstance..., the patient’s cognitive
status from the accident to administration whether was there lucid
intervals or not. Did the patient had associated injuries such as spinal
cord injury, thoracic injury, abdominal injury...etc.

* Secondary assessments: These neurological assessments should
be performed adequately after achieving the patient’s vital signs
stability. Symptoms such as headache, nausea and vomiting, altered
mental status (Glasgow Coma Scale), motor disorders (paralysis,
hypertonia), pupil assessments of both sides and autonomic
dysfunction (respiration, circulation and temperature) should be paid
much careful attention.

* Laboratory tests and imaging studies:

Computed tomography can detect almost all of brain injuries such
as epidural hematoma, subdural hematoma, intracranial
hematoma...etc. In cerebral edema, CT usually shows midline shift,
sulcal and ventricular effacement. However, normal CT findings
could not be excluded an elevated ICP status.

ICP directly measured is the most reliable way to diagnose elevated ICP.
1.1.4. Treatment of elevated intracranial pressure (elevated I1CP)

Recommendations on ICP management refer that: ICP should be
maintained under 20 mmHg and tried to treat immediately if
exceeding 20mmHg. Despite other conventional therapies against
elevated ICP, hyperosmotic solution could be used to reduce ICP.
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Mannitol 20% is the typical hyperosmotic solution in the
treatment of TBI, dosage of 0.25 — 0.75 g/kg/2-6 hours for each
episode of IV bolus. Mannitol, increasing vascular lumen volume,
reducing blood viscosity, rapidly reduces cerebral edema,
consequently, reduces ICP and boosts cerebral circulation. Long-term
use of mannitol can lead to dehydration, hypotension, poor cerebral
perfusion and exacerbate cerebral ischemia, because mannitol also
acts as an osmotic diuretic, it can lead to the hypovolemic condition.
Mannitol can go through the damaged blood-brain barrier,
accumulated in brain parenchyma, therefore, resulting in recurrent
cerebral edema, elevated ICP.

Hypertonic saline has the same effects as mannitol, however, this
solution does not cause a “pressure gap” which happened by
mannitol. Evidence shows that hypertonic saline acts as a
neurological refined substance modifying cerebral vessels, as well as
a neurological vasodilator when vasoconstrictors are present.
Hypertonic saline also stabilizes blood pressure, promotes cerebral
perfusion pressure, prevents recurrent cerebral edema in case the
blood-brain barrier is damaged.

1.2. Debates and studies on treatment of TBI with elevated ICP with
hypertonic saline

1.2.1. Some opinions

Evidence-based on benefits of hypertonic saline in the treatment
of elevated ICP has just been demonstrated in recent years. Beside of
the osmotic effect, hypertonic saline has an effect on hemodynamics,
vessel’s regulating, immune system and neurological chemicals:
vessel dilation, intracellular ~edema reduction, cerebral
microcirculation improvement, inside lumen volume increase. Some
evidence-based even shows that hypertonic saline reduces ICP in
mannitol-resistant patients.
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A loading dose combined continuous infusion of hypertonic saline
were launched to replace mannitol in the treatment of cerebral edema
and elevated ICP, particularly with TBI patients. Clinical trials
conducted with different protocols given hypertonic saline
concentration ranging from 1.7% to 29.2%, then came to a
conclusion that 3% sodium chloride solution should be chose
continuous infusion phase, and 23.4% sodium chloride solution
should be used as loading dose.

Hypertonic saline should be used centre venous catheter because
of the risk of VTE (venous thromboembolism). Adverse effects of
high-volume hypertonic saline may have the following systemic
responses such as: hypervolemia, coagulation disorders,
hypernatremia, hyperchloremic metabolic acidosis...etc.

1.2.2. Some typical studies

Khanna (2000): A retrospective study on continuous infusion of
3%-hypertonic saline in the treatment of elevated ICP, a dosage 0.1-1
ml/kg/h, confirmed the safety of this solution, with the result that
there are no complications including myelin degeneration,
subarachnoid hemorrhages, secondary ICP elevation due to
hyperosmotic solution. Sheng — Jean Huang (2006): Evaluation of
effectiveness and safety of 3% sodium chloride in severe TBI
patients and conclude that daily bolus of 3% sodium chloride has
proven its safety in the treatment of elevated ICP in severe TBI
patients.

Vialet (2003): An evaluation of effectiveness of hypertonic saline
in the treatment of clinical hard-to-control ICP in severe TBI
patients, the patients were randomized into 2 groups to use 20%
mannitol or 7% sodium chloride in the same solution volume. He
concluded that osmotic therapeutic reduces the frequency and the
time of each treatment period in patients with severe TBI. The failure
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rate of hypertonic saline group was statistically significant lower than
that of mannitol group. In the saline group, serum sodium and blood
osmotic pressure were in acceptable ranges.

Min Li’s meta-analysis (2015): A comparison between mannitol
and hypertonic saline in the treatment of elevated ICP in patients
with TBI. Overall, 7 studies on 169 patients concluded that
hypertonic saline reduces ICP more significantly than mannitol does,
while both osmotic pressures of 2 therapies maintain similar.

Aniruddha (2015): A comparison between 20% mannitol and 3%
sodium chloride in patients with severe TBI. Concluded that mannitol
group increased ICP in the period of the study, whereas, hypertonic
saline group did not record elevated ICP similarly. The percentage of
period that saline group could maintain ICP < 20 mmHg in the 6" day
was higher than that of mannitol group. ICP reduction range during
each loading dose was higher in saline group (p = 0.0001). The
mortality rate at hospital was lower in saline group (3 vs. 10, p = 0.07).

Jagadeesh (2016) concluded that both solutions reduce ICP, even
mannitol increases cerebral perfusion pressure slightly better than
hypertonic saline, the urine volume of mannitol group significantly
exceeds that of saline group although requirements for infusion in
both groups are similar. Hypertonic saline causes increased serum
sodium and chloride concentration 120 minutes post-infusion.

Burgess (2016): A comparison between hypertonic saline and
mannitol in the treatment of elevated ICP in severe TBI patients,
whose data taken from other published randomized controlled trials
and prospective studies with strong evidence to identify statistical
differences in the mortality rate and neurological outcomes,
concluded that ICP reduction of saline is not significantly different
from that of mannitol in patients with TBI. However, the failure rate
of saline group is lower in the treatment of elevated ICP.
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Chapter 2
MATERIAL AND METHODS

2.1. Subjective: Patients with severe TBI treated in the Intensive
Care Unit and Poisoning Control Department of Vinh Phuc
Provincial Hospital, from November 2011 to April 2016, were

enrolled in the study.

Inclusion criteria
(All criteria have to be
met)

Exclusion criteria
(One of exclusion criteria is met)

- Age > 17 years old

- Diagnosis of severe
TBI  with  Glasgow
Coma Scale 3-8

- Undergoing or not
under going craniotomy
- ICP direct monitoring
established.

- Elevated ICP (> 20
mmHg)

- TBI patients with signs of brain death,
Glasgow Coma Scale 3

- Severe TBI patients with severe

associated injuries: thoracic,
abdominal  injuries, long  bone
fractures. ..

- Contraindication to hypertonic saline
(past history of cardiac failure, chronic
kidney disease, hypernatremia).

- Contraindication to continuous ICP
monitoring.

2.2. Methods

2.2.1. Study design: A randomized controlled trial, separated into
group N (3% sodium chloride) and group M ( 20% mannitol)

2.2.2. Study size

Based on previous research data on elevated ICP in patients with
TBI and expected prediction to estimate the study size, we apply the
formula to determine the study size and two-sided hypothesis testing.
[zl%,/zp(l— P)+2, ,RA-P)+P,a- pz)}2

(P1 - Pz )2

n=
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In which: p;: the rate of reduced ICP in group N, according to
Carole Ichai (2009) this rate was 90,4%. Hypothesize that the rate of
reduced ICP in mannitol group was p, = 55,0%. We calculated n =
32. Estimate that 10% of study patients withdrawn from the research,
therefore each group consists of: 32 + 3 = 35 patients. We included
35 patients in group M and 36 patients in group N.

2.2.3. The protocols of using mannitol 20% and 3% sodium chloride

Indication: ICP > 20 mmHg, period > 5 minutes without external
factors.

Patients given sodium chloride 3% (Group N)

- Central venous line infusion: bolus 150 ml in 20 minutes (150
mOsmol), then continuously infuse 100 ml/h. Blood sodium level test
every 4 hours, modify to keep serum sodium 145 — 155 mmol/I,
reduce dosage or stop infusion when serum sodium >155 mmol/Il
(speed 75 — 150 ml/h depending on blood sodium). Complement
potassium 40 — 60 mEg/ 1000 ml 3% sodium chloride.

- Treatment period of time: until the clinical status improved
(approximately in 5 days) or until infusion of 3% sodium chloride did
not show any significance or until present the signs of acute cardiac
failure or/and diabetes insipidus-induced hypernatremia. The protocol
will be changed into mannitol 20% protocol as standard. When the
patient is mannitol-resistant, combine the procedures or medications
such as: barbiturate, ventricular drainage or craniotomy as indicated.

Patients given mannitol 20% as the standard protocol (Group M)

- Central venous line infusion: bolus 0.5 mg/kg in 20 minutes
(equally to 151 mOsmol/55 kg). If after the first dose, the ICP still
exceeds 20 mmHg in 4 hours, continue to bolus as the same dosage,
then evaluate the response to the therapy. Infuse continuously 0.9%
sodium chloride 100 ml/h (equally as the same volume of 3% sodium
chloride for sustain as patients in group N).

- Treatment period: until the patient become mannitol-resistant,
combine the procedures or medications such as: barbiturate,
ventricular drainage or craniotomy if indicated.
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2.2.4. Evaluation criteria
On both patient groups:

* Objective 1: The change of ICP figures at the time pre-bolus and
post-bolus in hypertonic saline group and mannitol group at each
visit. The change of ICP in operated and non-operated patients. The
association between blood sodium concentration and post-treatment
ICP range. The time to maintain ICP <20 mmHg after each treatment
period. The mean interval between 2 consecutive treatment periods
with hyperosmotic solution therapy.

* QObjective 2: The change of cerebral perfusion pressure (CPP)
figures at the time pre-bolus and post-bolus in hypertonic saline
group and mannitol group at each visit. The change of CPP in
operated and non-operated patients. The change of mean arterial
pressure (MAP), pulse, venous pressure, urine flow recorded along
with the data of ICP and CPP. The change of blood sodium,
potassium, chloride concentration, blood pH recorded pre-bolus and
every 4 hours. The treatment result and patient outcome. The
association between the therapy and the outcome. The associated
complications of the therapy caused by the hyperosmotic solution
and ICP monitoring system.

2.2.5. Data processing

- Data input: The study medical records were gathered and input
data was entered when the research started. After finishing the
research, re-check the medical records and exclude the uncompleted
ones before entering data into Statistic Software SPSS 16.0 to
analyze and process the data set.

- Data analysis: Process the data set based on medical statistical
algorithms. The difference between two groups is statistically
significant when p < 0.05.
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Chapter 3
RESULTS

3.1. General characteristics of the patients.
Table 3.1. The distribution of the study patients by sex and age

Sex Common Group N Group M
n % n % n % P
Male 5 | 789 | 30 | 833 | 26 | 743 0.350
Female 15 | 211 6 16,7 9 25,7 '
Age 33,1+153 | 333+155 | 329+153 | 0,92

Comment: The sex ratio and age distribution are not statistically different.
Table 3.2. The vital signs on administration

Vitgl gigns on G(r:o:ugGI)\l G(rr]O:ESI;A o
administration ¥+ SD %+ SD
Mean BP (mmHg) 90,5+19,4 85,9+18,3 0,32
Pulse (bpm) 89,4+ 15,7 94,2 + 20,4 0,27
Respiratory rate (bpm) 22,2+6,7 21,1+9,7 0,58
SpO, (%) 85,1+ 10,7 82,7+ 16,3 0,47

Comment: These indices between two groups are not statistically
different (p > 0.05).
Table 3.3. Patterns of TBI on administration

Common | Group N | Group M
Patterns . % . % . % p

Intracranial hematoma | 50 | 70.4 | 25 | 69.4 | 25 | 71.4 | 0.86
Subdural hematoma | 37 [52.1| 22 | 61.1| 15 | 429 | 0.12
Epidural hematoma 18 | 254 | 12 | 333 | 6 |17.1]0.12
Subarachnoid 53 | 746 | 26 | 722 | 27 | 77.1 | 0.63
hemorrhage

Midline shift 39 |549| 25 | 69.4| 14 | 40.0| 0.01
Cranial fractures 43 | 60.6| 24 | 66.7 | 19 | 54.3 | 0.29

Comment: Patients had midline shift in group N were higher than
those in group M, statistically different with p < 0.05.
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Figure 3.1. ICP when the hyperosmotic solution therapy started
Comment: Mean ICP from the first treatment day in group N was
33.36 + 22.50, approximately similar to that of group M (33.26 +
19.44). There was no statistical difference between the two groups,
with p > 0.05.

3.2. The efficacy in ICP reduction of the hyperosmotic solution
treatment
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Figure 3.2. The change of ICP during treatment period
Comment: The mean values of ICP at each recorded moment reduce
significantly compared to those pre-bolus, with p < 0.001.
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Table 3.4. The interval between the consecutive elevated ICP

episodes
A ICP Group N Group M
Number of Number of
. episodes = 98 episodes = 173 P
Point X £SD (mmHg) | X +SD (mmHg)
To 0 0
T, 6,73 £5,25 5,08 + 4,46 0,01
T, 8,24 £ 6,61 6,79 + 6,22 0,07
T3 6,82 £ 9,32 6,86 + 7,95 0,97
T4 8,80+ 8,84 8,04 + 7,57 0,40
Ts 9,11+9,34 8,41+7,43 0,50
Te 9,28 + 8,63 8,79 + 8,66 0,66
T, 8,13+9,30 7,69 + 8,29 0,69
Ts 8,37 £ 9,69 6,40+ 9,34 0,10
Ty 6,62 + 12,85 6,39+ 11,25 0,88

Comment: At the time immediately after the bolus hyperosmotic
solution infusion (T,), the ICP reduction compared to ICP at the time
before the infusion (T,) of group N was greater than those of group

M, with p = 0,01.
Table 3.5. Effectiveness in reducing ICP of possible success rate

Common Group N Group M p

Outcome 5 5 5 OR
a | ® | an | " | an | % | cross

Success 150 | 55,4 65 | 66,3 | 85 | 49,1 0,006

Failure 121 | 446 33 33,7 88 50,9 2,039

Total 271 | 100 98 | 100 | 173 | 100 | 122+341

Comment: In all of elevated ICP episodes required treatment, group
N had higher success rate than group M. The difference was
statistically significant with p < 0,01.
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Table 3.6. The duration in which ICP < 20 mmHg after infusion of
the two fluids

Group N Group M
Duration Number of Number of p
episodes = 98 episodes = 173
X £ SD (hours) 15,08 + 24,77 12,31 £ 27,74 0,413

Comment: The mean durations in which ICP < 20 mmHg of 3%
hypertonic saline group and the mannitol 20% group were 15,08 +
24,77 hours and 12,31 + 27,74 hours, respectively. The difference

was not statistically significant with p = 0,413.
Table 3.7. The interval between the consecutive elevated ICP episodes

Group N Group M
Duration Number of Number of p
episodes = 98 episodes = 173
X * SD (hours) 27,33+ 32,39 17,56 + 24,34 0,01

Comment: The mean interval from the time the elevated ICP
required bolus hyperosmotic solution infusion to the next elevated
ICP episodes of group N and group M were 27,33 + 32,39 hours and
17,56 £+ 24,34 hours, respectively. The difference was statistically
significant with p = 0,01.

3.3. Other effects of hyperosmotic solutions in treatment of
elevated ICP
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Figure 3.3. The change of mean blood pressure at the first elevated
ICP episode
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Comment: 4 hours after hyperosmotic solution infusion, the mean blood
pressure of group N was higher than that of group M, with p < 0,05.
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Figure 3.4. The change of heart rate in the first elevated ICP episode
Comment: At each point: Group N had lower heart rates than group
M (p<0,05). Comparing between pre-treatment and post-treatment
points: Group N N: decreased the heart rate with p <0.05. Group M:
increased the heart rate, withith p <0.05.
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Figure 3.5. The change of central venous pressure in all episodes
of intracranial hypertension
Comment: The central venous pressure (CVP) of group N increased
significantly after treatment (p<0,05). The CVP of group N at the
pre-treatment and post-treatment points were not different (p>0.05)
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Table 3.8. Rates of the patients having complication

. Group N Group M
Complications - % o % p

Acute pulmonary edema 2/36 | 56 | 0/35 0 | 0,254
Hypernatremia > 155 mmol/l 8/36 | 22,2| 9/35 | 25,7 | 0,730
Hyponatremia < 120 mmol/l | 1/36 | 2,8 | 0/35 0 | 0,507
Polyuria> 200 ml/h 20/36| 55,6 | 12/35| 34,3 | 0,072
Hypokalemia < 3 mmol/I 0 0 0 0
Others 0 0 0 0

Comment: There was no significant difference in the proportion of
the patients having complication between the two groups (p > 0,05).
Table 3.9. Rate of complication related to ICP monitor procedure

Complication Group N | Rate | Group M | Rate

P n (%) n @) | P
Yes 2 5,6 1 2,9
No 34 94,4 34 97,1 0.511
Total 36 100 35 100

Comment: There was no significant difference in the rate of
complication related to ICP monitor procedure between the two groups
with p > 0,05.
3.4. Patients’ outcomes.

Table 3.10. Patients’ outcomes at the ICU discharge

Outcomes Common| Group N | Group M 0
n % n % n %

Good recovery 18| 25,3] 6 | 16,7 12| 34,3

Mediate sequelae 14| 19,77 8 | 222 6 | 171

Severe sequelae 10 | 14,1 6 | 16,7/ 4 | 11,5/ 0,455

Vegetative state 11| 155 5 | 139 6 | 17,1

Death 18| 25,4 11| 30,5 7 | 20,0

Comment: There was no difference in patients’ outcomes at the ICU
discharge between two groups with p=0.455. The overall mortality was
25,4%. The mortality rate was not different between the two groups with
p =0,307
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Chapter 4
DISCUSSION

4.1. General characteristics of the patients
4.1.1. Age and gender

The mean age of the patients in our study was 33,1 + 15,3, which
did not differ from that of Antonie’s study in 2011 (36 £ 13) and
some other studies. There was no significant between-group
difference in age (p > 0,05). The percentage of male and female
differed remarkably (78,9% vs. 21,1%) (Table 3.1). Compared with
some studies: the age range in our study was not much different from
that of Antonie (2011) 36 = 13 and some other studies.

4.1.2. Vital signs

There were no differences of mean blood pressure, heart rate,
respiratory rate, and SpO, between the two groups at the time of
hospital admission. The SpO, of both hypertonic saline group (85,1 +
10,7) and mannitol group (82,7 + 16,3) were lower than the normal
range, these maybe the causes which could lead to secondary damages
if the patient was not managed on time.

4.1.3. Brain injuries on computer tomography

In both groups, patients with subarachnoid hemorrhage occupied
the highest percentage, which was 77,1% in mannitol group and
72,2% in hypertonic saline group. The next were patients with
intraparenchymal hematoma, who accounted for 71,4% in mannitol
group and 69,4% in hypertonic saline group (Table 3.3). All of the
patients had not only traumatic brain injury but also other associated
injuries. Jagannatha (2015) showed in his study that the majority of
patients with subdural hematoma and might require a higher bolus
infusion and a longer ICP control duration. In our study, none of the
patients had purely subdural hematoma. Most of them had subdural
hematoma accompanied by other injuries. There was no significant
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difference in the rate of the patients with subdural hematoma between
the hypertonic saline group (61,1%) and the mannitol group (42,9%)
with p > 0,05. The presence of midline shift indicated that surgical
evacuation was required. In our research, the patients with midline
shift occupied relatively high rates, which were 69,4% in the
hypertonic saline group and 40% in the mannitol group.
4.1.4. ICP at the beginning of osmotic therapy

The mean value of ICP measured at the time of hospital admission
was 33,36 + 22,50 mmHg in hypertonic saline group and 33,26 +
19,44 mmHg in the mannitol group, with no significant difference, p >
0,05 (Figure 3.1). Our result was higher than that of some other authors
(Table 4.1).

Table 4.1. The mean value of ICP in some studies

Author (x+ SD) mmHg
Nguyen Huu Tu (1993) 29.11+ 0,53
Nguyen Huu Hoang (2009) 29.00+ 5,81
Gilles Francony (2008) 31.00+ 6,00
Huang S.J (2006) 3040+ 8,50
Our study 33.31 + 20,09

4.2. Efficacy of osmotic therapy in decreasing ICP
4.2.1. Change in ICP after osmotic therapy

The Figure 3.2 showed that ICP of both two groups at the points
after hyperosmotic solution infusion were similar and considerably
lower than those before the infusion with significant difference, p <
0,01. This indicated that both 3% hypertonic saline and mannitol 20%
had effect of reducing ICP. This finding was consistent with Francony et
al (2008), who reported that there was no significant difference between
two groups in ICP controlled efficacy; The ICP of both groups
maximum decreased at the point of 30 minutes after infusion with a
decrease of 45% of the primary value, and maintained till the point of
120 minutes from therapy started.
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4.2.2. ICP reduction after osmaotic therapy

Table 3.4 indicated that right immediately after finishing bolus
infusion, hypertonic saline group had a greater reduction than the
mannitol group. The difference was statistically significant with
p<0,05. At the point of 40 minutes after bolus infusion (T,), the ICP
reduction in hypertonic saline group and the mannitol group were 8.24
+ 6.61 mmHg, higher than the mannitol group (6,79 % 6,22 mmHg),
p=0,07. In spite of no significant difference, this result showed that 3%
hypertonic saline had tendency to reduce ICP better than mannitol
20%. From 60 minutes onwards, the patients treated with 3%
hypertonic saline were prone to have a greater ICP reduction. This
outcome differed from Carole Ichai's results (2009): at the time of 30
minutes and the following points after administering a bolus dose of
hyperosmotic solution, regardless mannitol 20% or sodium lactate, the
sodium lactate group had a bigger ICP reduction. Battison (2005): The
ICP reduction of the group administered hypertonic saline 7.5% was
greater than the group administered mannitol 20%, the average
difference was 5 mmHg (range 10 + 3.0 mmHg, p= 0.014). However,
Francony's study (2008) had an absolutely elevation finding: the ICP
figures reduction of mannitol group was 10 £ 4 mmHg and hypertonic
saline 7.45% was only 6 + 3 mmHg, p < 0,01.

Because of the desire to compare with the standard protocol of using
mannitol 20%, a common bolus dose of 0.5 gram mannitol 20% per
kilogram body weight (a 55 kg adult patient received 151 mOsmol), we
decided to administer a bolus of hypertonic saline (150ml is equivalent
to 153 mOsmol), followed by continuous IV infusion to maintain
sodium serum concentration for ICP management.

4.2.3. Efficacy in declining ICP in term of success possibility

According to Ichai (2009), in intracranial hypertension episodes,
the treatment would be considered as success if after 15-minute
infusion, the ICP decreased more than 5 mmHg from the baseline or
ICP <20 mmHg. Table 3.5 indicated that the proportion of successful
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treatment of intracranial hypertension was 66.3% in group N, greater
than group M (49.1%), p= 0.006. This finding was partial similar to
Ichai's study that the success rate of group treated by sodium lactate
was 90.4% compare to the group treated by mannitol 20% was 70.4%,
p=0.053. The failure risk in ICP control of mannitol 20% group was
2.039 times higher than 3% hypertonic saline group (Cl 95%: 1,219 +
3,410, p = 0,006). This is similar to Burgress's meta- analysis (2016).

4.2.4. Intervals between intracranial hypertension episodes and the
time in which ICP <20 mmHg

Intracranial hypertension is an urgent condition. Adjusting ICP to the
normal range and keeping that values as long as possible are essential in
maintaining cerebral perfusion pressure and cerebral perfusion flow.
Table 3.6 showed that the time in which the ICP was kept < 20 mmHg
after each episode of intracranial hypertension in the 3% hypertonic
saline group was longer than the mannitol 20% group, despite no
significant difference, p >0.05. Table 3.7 indicated that the average time
between intracranial hypertension episodes in the 3% hypertonic saline
group (27,33 = 32,39 hours) was longer than the mannitol 20% group
(17,56 £ 24,34 hours), p = 0.01. This result was similar to Huang's study
in 2014: Despite no significant difference, hypertonic saline tended to
had a longer duration of effects. This result was not different from
Aniruddha's research (2015). Therefore, our finding and other author’s
finding showed that hypertonic saline tended to have longer duration of
effectiveness and longer interval between elevated ICP episodes that
required bolus infusion than mannitol.

4.3. Other effects of hyperosmotic solution in the treatment of
elevated ICP

4.3.1. Efficacy on hemodynamic

Figure 3.3 showed that there was no significant difference in
mean blood pressure between the two groups at T, and T with p >
0,05. But at the point of 4 hours after hyperosmotic solution infusion
(Tg), the mean BP of the hypertonic saline group was higher than the
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mannitol group with statistical significance (p = 0,021). In addition,
at the point of 4 hours after infusion, there was an increase in the
mean BP of the hypertonic saline group with p<0,05, whereas the
mean BP of the mannitol group was unchanged, compare to the
figures before the infusion with p > 0,05. Figure 3.4 showed that at
the beginning of the study (T,) there was no significant between-
group in heart rate with p > 0,05. However, at the points T3, T8, and
T9, the heart rate of hypertonic saline group was significantly lower
than that of the mannitol group with p=0.001. To compare figures
before and after infusion, we found that: The heart rate of hypertonic
saline group decreased considerably with a statistical difference,
p<0,05 whereas there was an increase in the heart rate of mannitol
group, especially at the points T; and Tg with p < 0,05. Even at the
point Ty, the heart rate of the mannitol group tended to increase, but
with no significant difference (97,2 + 24,27 vs. 104,1 + 17,62; p =
0,172). In the treatment of the first episode of elevated ICP, CVP of
the hypertonic saline group had the tendency to increase considerably
while the CVP of the mannitol group remained stable (Figure 3.5),
This result indicated that the patients in the 3% hypertonic group had
the tendency to be hemodynamically stable due to the decreasing
heart rate, increasing CVP and mean BP. In the mannitol group,
although the heart rate increased considerably, the mean BP and CVP
did not change. This could be potential hemodynamic instability,
although it was unclear due to the regulation of circulation system.
Perhaps there was an masking hypovolemia, triggering the regulation
of blood pressure, so that the heart rate increased to maintain the
cardiac output and the blood pressure. That led to the question of
whether the patients in mannitol group had higher requirements for
fluid infusion and whether the 3% hypertonic saline infusion in ICP
control had the effect of promptly restoring intravascular volume,
increasing cardiac output, maintaining mean blood pressure and
making the heart rate stable.
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4.3.2. Complications of using hyperosmotic solution and ICP
monitor procedure

There were 2/36 patients (table 3.8) in the hypertonic saline group
had acute pulmonary edema. But their condition was quickly improved
after infusion rate adjust combine with diuretic agent administration. We
continued to use 3% hypertonic saline for ICP control and both of the
patients had good outcomes. In the studies we had referenced, there was
no study addressing this complication, which was considered as a
common complication of hyperosmotic solution infusion.

The hypertonic saline group seemed to have a larger urine output
(> 200 mi/h) than mannitol group. The continuous 3% hypertonic
saline infusion was one of the factors contributing to the increase in
urine output. However, the intravascular volume was still maintained
and there was no severe electrolytes imbalance. This result differed
from that of Jagadeesh’s study (2016), in which the mannitol group
had an increase in urine output.

Table 3.9 showed that complications related to ICP monitor
placement procedure was rare. Among three patients had the
complication related to ICP monitor placement procedure, two patients
had extradural hematoma due to local bleeding at the site of insertion;
one patient required surgical evacuation of the hematoma.

We did not see other complications (infection at the site of
insertion, meningitis, coagulation disorder, or acute kidney injury).
4.4. Patient outcome in the study
Patient outcome at ICU discharge

Table 3.10 showed that the percentage of well-recovered patients
was 16,7% in the hypertonic saline group, 34,3% in the mannitol
group, and 25,3% in general. The mortality was 30,6% in the
hypertonic saline group and 20% in the mannitol group with no
significant difference, p = 0,307 (Table 3.30).
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In our study, the mannitol group had higher well-recovering rate
than the hypertonic saline group (34,3% vs. 16,7%). This result
differed from that of Halinder’s study (2015): the mortality tended to
be lower in hypertonic saline quick infusion group, despite having no
statistical significance.

CONCLUSION

1. Efficacy in decreasing ICP of the bolus of 3%-hypertonic
saline in combination with continuous IV infusion in severe TBI
patients.

- Hypertonic saline 3% had the same efficacy in decreasing ICP in
TBI as mannitol 20%.

- The decrease of ICP after the bolus of 3% hypertonic saline was
6,73 = 5,25 mmHg, higher than group transfusion mannitol 20%
(5,08 + 4,46 mmHg; p = 0,01), and continued to be higher at later
time points.

- The success rate in ICP management of 3% hypertonic saline
was higher than mannitol 20% (66,3% vs. 49,1%; p = 0,006).

- The duration between the elevated ICP episodes of the patients in
hypertonic saline group was longer than that in mannitol group (27,33
+ 32,39 hours vs. 17,56 + 24,34 hours, p = 0,01).

2. Some other effects of the bolus of 3%-hypertonic saline in
combination with continuous IV infusion in the treatment of
severe TBI patients.

- 3% hypertonic saline restored the patients’ stable hemodynamic
status better by reducing heart rate, increasing mean blood pressure
and central venous pressure, whereas mannitol 20% raised the heart
rate and made no change in mean blood pressure as well as central
VENous pressure.
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- There was no significant difference in rates of hypernatremia
(> 155 mmol/l), or polyuria complications between the two groups. The
complication related to ICP monitor placement procedure were rare.

- Mortality in the 3% hypertonic saline group (30,6%) did not
significantly differ from the mannitol 20% group (20%) with p > 0,05.

- Glasgow coma scale outcome in 3% hypertonic saline group did
not significantly differ from mannitol 20% group.

RECOMMENDATION

- ICP monitoring is essential to the management of patients with
severe TBI and needs to be promptly placed in moderate TBI patients
who have low Glasgow coma score to identify elevated intracranial
pressure. Consider using 3% hypertonic saline to control ICP in
severe TBI patients, especially patients who have hypotension and
ICP > 30 mmHg.

- Further studies with earlier ICP monitor placement and longer
after-discharged follow-up time among larger populations are required
to analyse the efficacy and side effects of hypertonic saline between
subgroups.



THE PUBLISHED ARTICLES RELATED
TO THE THESIS

Le Hong Trung, Nguyen Dat Anh, Trinh Van Dong (2016), “The
clinical features and image computed tomography in patients
with severe traumatic brain injury”, Viet Nam medical Journal,
No 1, October, pp 131 - 136.

Le Hong Trung, Trinh Van Dong, Nguyen Dat Anh (2016),
“Comparision of effects hypertonic saline 3% and mannitol 20%:
Efficiency in the treament of increaed intracranial pressure in
patients severe brain injury and adverse effects”, Viet Nam
medical Journal, No 1, October, pp 131 - 136.





