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1
PAT VAN PE

Chan thuong so ndo (CTSN) la bénh rat hay gap trong thuc
hanh 1am sang. S6 lwong bénh nhan rat I6n, diéu tri tn kém, di
chting va tir vong cao. Theo ddi ap luc noi so (ICP) va ap luc tudi
mau ndo (CPP) can thiét cho bénh nhan CTSN ning. Po ICP truc
tiép bang catheter dat trong ndo (nhu md, nio that,...) 1a tiéu chuén
vang nhung ciing ¢6 mot s& nhwoc diém nhu xam 1an, bién ching
nhiém tring, chay mau, dat tién va c6 mot sé chdng chi dinh. Trong
thuc té, mot s6 bénh nhan CTSN niang nhung ICP khong cao trong
sudt qua trinh didu tri nén viéc dat catheter trong ndo mang lai nguy
co nhiéu hon loi ich va tén kém cho ngudi bénh. Do ¢6 twong quan
tuyén tinh chit ch& v6i ICP, chi sb PI (dwoc dénh gia qua Doppler
xuyén so) di dugc mot sd tac gia s dung dé sang loc va theo dai
ICP ¢ nhitng BN chin thuong so ndo ning it nguy co. Co thit mach
ndo 1a bién chiing hay gap (50%) xuat hién tir ngay thir 3 va dinh
diém vao ngay 6 - 8 sau CTSN ning, lam ting ty 18 tir vong va di
chtng than kinh sau. Bé chan doan co thit mach ndo, chup mach
ndo x6a nén la tidu chuan vang nhung c6 nhuoc diém Ia xam lan, k§
thuat kho va phu thudc nhiéu vao ngudi thuc hién. Hién nay, do c6
d6 nhay va do dac hiéu cao nén chup mach nfo bang MSCT dugc
mot s6 co sy té va tac gia nudc ngoai co xu huéng su dung thay
thé dan chup mach ndo x6a nén vi it xam lan hon, ky thuat nhanh
hon va it phu thudc nguoi thuc hién. Cac phuong phap trén cho phép
chan doan co thit mach ndo mot cach chinh xac nhung c6 han ché
chung 1a dit tién, phai di chuyén bénh nhan ning khong 6n dinh vé
hd hap va huyét dong dén phong chup va khang thé thuc hién nhiéu
lan nén kho danh gia tién trién tinh trang co thit mach. Téc do dong
chay trung binh va chi s Lindergaard do bang TCD dugc nhiéu tac
gia sir dung dé chan doan va danh gia tién trién co that mach néo do
c6 thé 1am nhiéu 1an, it tén kém, thuc hién tai giwong nén tinh an
toan cao.

O Viét Nam, siéu am Doppler xuyén so dwoc tng dung chén
doén co thit mach ndo tai mot sb khoa noi than kinh va chan doan
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chét ndo tai mot s6 trung tim nhu Bénh vién Viét Puc. Hién nay,
chua c6 nghién ctru ndo st dung TCD dé danh gia ap luc ndi so va
chan doan ciing nhu theo ddi hiéu qua diéu tri co thit mach ndo &
bénh nhan CTSN ning. Do d6 dé tai: “Nghién ciru vai tro Doppler
Xuyén se trong xac dinh &p luc ndi so va xir tri co that mach ndo
& bénh nhan CTSN ning” duoc tién hanh nham hai muc tiéu:

1. Xdc dinh méi twong quan ciia chi sé mach d@p véi ap luc
ngi sp va ap lwe twéi mau ndo ¢ bénh nhan chdn thuwong so
nao ngng.

2. DPdnh gid vai tré ciia téc dé dong chdy trung binh va chi sé
Lindegaard trong hwéng ddn xi tri co thit mach ndo &
bénh nhan chén thwong se ndo ngng.

1. Tinh thoi sw caa luan an

CTSN la mot van dé 1on cua y té va x& hoi vi ti 1¢ di chung ning
va tir vong rat cao. Cap ctiu va hdi sirc CTSN dong vai trd quan trong
tham chi 1a quyét dinh ddi voi tién lugng CTSN. Trong nhiéu thap ky
qua, cac phuong tién theo di than kinh dé hudng dan cho viéc diéu
tri da l1an luot ra doi nhur 1 theo ddi ALNS, Doppler xuyén so, theo
ddi d6 bao hoa oxy tinh mach canh trong, theo dai 4p luc oxy t6 chirc
ndo (PbtO,)...Cac thay thudc 1am sang trén thé giGi lubn mong muébn
séng tao ra cac phuong tién chan doan va theo ddi it xAm 1an nhung
hiéu qua va chinh xac & ddi tugng bénh nhan nay. Thuc té & cac don
vi hdi stc tich cuc tai Viét Nam con chua c6 phuong tién khdng xam
lan theo d&i va danh gia khach quan nhiing thay doi 4p luc va dong
mau trong n&o cta bénh nhan CTSN nang dé c6 phac db diéu tri phi
hop cho ting thoi diém. Day 1a van d& con mai, tai Viét Nam chua
c6 dé tai nghién ciru vé van dé nay. Chang toi thyc hién dé tai nay
vGi muc tiéu gop phan tra 1oi cau hoi vé vai tro cia Doppler xuyén so
trong viéc danh gia gian tiép ALNS, huéng dan xu tri co thit mach
ndo & bénh nhan CTSN nang.
2. Nhirng déng gép khoa hoc trong luian an

- Chi s6 PI ¢6 tuong quan chit ch& vai ICP trong theo ddi ap luc

ndi so. Do d6, & nhitng bénh nhan chan thuong so ndo nang c6 chdng
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chi dinh dat ICP (rdi loan déng mau, ton thwong rong hay nhiém
trung ving dat...) c6 thé duoc lam TCD,ALNS gian tiép duoc xac
dinh nho chi s6 PI, han ché duoc tt ca nhitng tai bién cua bién phap
xam lan nhu chay méu, nhiém tring hay tén kém cho ngudi bénh. Vi
vy, TCD dugc coi nhu 1a méot bién phap khéng xam lan dé xac dinh
ap luc noi so, sang loc dugc nhitng bénh nhéan cé ICP cao.

- TCD c6 d6 nhay va d6 dic hiéu cao khi chan doan co thét
mach ndo. Vi vy, phuong phap nay duoc ang dung trong chan doan,
theo doi va huéng dan xu tri co that mach ndo ¢ bénh nhan chan
thuong so ndo nang. Mat khac, day 1a bién phap khéng xam lan, don
gian d& ap dung nén co thé trién khai k§y thuat nay & tuyén tinh.

4. Bo cuc cha luan an

Luan &n c6 130 trang chua ké phu luc va tai liéu tham khao. Ngoai
phan dit vin dé: 2 trang; két luan : 1 trang, kién nghi: 1 trang, luan an
c¢6 4 chuong: Chuong 1: tong quan tai liéu: 37 trang; Chuong 2: Poi
tuong va phuong phap nghién ctu: 26 trang; Chuong 3: Két qua
nghién cau : 30 trang; Chuong 4: Ban luan : 35 trang. Trong luan an
c6 53 bang, 12 biéu d6, 12 hinh va 135 tai liéu tham khao

Chuong 1
TONG QUAN TAI LIEU

1.1. BENH SINH CUA CTSN

1.1.1. Ton thwong nio nguyén phat:Ton thwong ndo nguyén phat
ban dau xay ra ngay ldc chan thuong bao gdm: Chan thuong hop so (Vo
xuong nén, vom so hoic v& nén so), Chéan thwong khu tra (tu méu ngoai
mang cang, tu mau dudi mang cing, dap ndo va tu mau trong so). Chéan
thuong lan toa (chdn dong nfo nang gay phl ndo hoac ton thuong soi
truc lan toa). Viéc xac dinh co ché va vi tri ton thuong s& gitp ich rat
nhiéu cho chin doan va tién lugng trong qua trinh diéu tri.

1.1.2. Tén thwong nio thir phat:Cac ton thuong khu tra va lan toa
déu c6 thé gay nén ton thuong thir phat. Co ba co ché gy ton thuong
thir phéat: Thiéu mau va thiéu oxy nio, tang ap luc ndi so va chén ép
ndo qua I6n va qué nhanh gay tut hoic ket c4c t6 chirc néo.
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a. Thiéu mau va thiéu oxy ndo: N&o bj ton thuong s& lam cho cac
mach mau mat sy diéu hoa ty dong, vi thé ving xung quanh tén
thuong trd nén dé dang bi thiéu mau hon ving ndo lanh & cing mirc
huyét ap. Trong trudng hop ha huyét ap thi cac ving nay tré nén
cang bi ton thuong niang hon do mach méu tai cac ving lanh qua
gidn. Hién tugng nay con dugc goi 1a “an cip mau ndo”, c6 thé xay ra
& nhitng bénh nhan CTSN thiéu oxy, uu than, ha huyét 4p hoic do
c4c thude gay nén trong qua trinh diéu tri.

b. Tang dp luc ndi se: Tang ap luc ndi so gay ra hai tac dung: dau
tién nd lam giam ap lyc tudi mau ndo va sau do gy nén tinh trang
thiéu oxy do giam ap lyc twéi mau ndo. Binh thuong ALNS vao khoang
5 — 10 mmHg va huyét &p trung binh khoang 80 — 90 mmHg. Cac nguyén
nhan gay ting ALNS bao gom chay méu, tu mau, phi ndo va ting dong
mau ndo do gidn mach (tang nhiét do, wu than).

c. Tut ket céc thanh phdan cia té chirc ndo: Khi p luc ndi so ting
cao va kéo dai nhung thé tich cac thanh phan trong hop so khong thé
giam, do vay cd thé xay ra hién tuong tut, ket c4c thanh phan nay qua
cac khe cua t6 chic ndo gy de doa tinh mang bénh nhan néu nhu
khong duoc diéu tri.

1.2. VAI TRO CUA TCD TRONG CHAN POAN VA PIEU TRI CTSN
NANG

1.2.1. Nguyén ly siéu am Doppler: Moi vat thé khi dao déng sé
phat ra mot 4m thanh. Dao ddng nay dwoc truyén qua tat ca cac
dang vat chat trr chan khong. Chung dwge xac dinh b&i tAn s6 dao
déng (F), 6 dai buwdc song lamda (L) va téc do truyén &m cta moi
trwdng (C). Ta ¢ cong thre: C = AxF. Song siéu am tuén theo céc
quy luat quang hoc d6 1a: sw lan truyén, phan xa, khic xa va hap
thu. Trén thwe hanh tan sé phat siéu am cang cao thi sy hap thu siéu
am cang I&n. Khi mét chum siéu am dén gap mot vat dang chuyén
déng thi tAn sb cha chum siéu a&m sé& bj thay doi ty 1& v&i van téc
clia vat chuyén déng theo cong thirc: Fi — Fr = Fi.2V.cos0/C. Néu
biét tAn sb siéu 4m dén Fi va tan sé clia chum siéu &m phan xa Fr
nguwdi ta d& dang tinh dwoc tée d6 cla vat dang chuyén dong: V =
(Fi — Fr).C/Fi.2cos0
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1.2.2. Vai tro Doppler xuyén so trong chan doan co that mach nio

Chup mach ndo 1a phuong phap chuan dé phat hién co that
mach, tuy nhién phuong phap nay nguy hai c6 thé gay tai bién cho
bénh nhan dac biét trong giai doan Cép ctu bénh nhan CTSN nang
(c6 thé gay 1,8% c6 triéu chiing than kinh khu trd thoang qua va
0,07% dén 0,5% thiéu mau n&o cuc bo). Trong khi d6 phuong phap
siéu &m Doppler xuyén so (TCD) ¢6 d6 dac hiéu cao, k¥ thuat TCD
khong gay nguy hai, khong gay chay mau, khong tén kém va co thé
tién hanh nhiéu l1an ngay tai giwvong bénh cho bénh nhan dé theo doi
va huéng dan diéu tri. Ngay nay TCD con c6 gia d& dau do dé theo
ddi co that mach ndo 24/24 gid cho bénh nhan c6 triéu chung co that
mach ndo (TCD monitoring).

O bénh nhan chin thuong so ndo niang thi huyét dong hoc cua mach
ndo ludn thay ddi, mit co ché tu didu chinh va xuét hién bét thuong trén
song ciia TCD. Chan doan sém co thiat mach nio trong giai doan chua
gay triéu ching (co that mach ndo gap 10-15% trong CTSN, nhat l1a
chay mau dudi nhén sau chan thuong), theo di dién bién co mach,
phét hién tinh trang co that mach ndo niang va dap ung véi diéu tri.
Tiéu chuan vé téc do dong trung binh & dong mach néo gitra: Co thit
mach ndo nhe: > 120 cm/gidy, co thit mach ndo vira: > 140-150
cm/gidy, co that mach ndo nang: > 200 cm/giay.

Giai doan | Hep mach | Téc dd dong chay | LL mau néo
Giai doan I 1 1 o
Giai doan II ™M M -
Giai doan III "M " m
Giai doan IV MM 1111 hodc 111 m

1: nhe; 11 vira; 111 ndng; Y1111: rdt ndng; < : khong doi.

Phan biét gitra tinh trang co mach mau ndo hay ting mau 1én néo
qua chi s6 Lindegaard, gia tri ciia chi s6 nay ti s6 giira toc do dong
mau trung binh gitra dong mach ndo gitra va dong mach canh
trong. Chi sé Lindegaard < 3: ting dong méau ndo, 3-6: co that
mach néo, > 6: co thit mach ndo nghiém trong.
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1.2.3. Vai tro caa TCD trong sang loc ICP cao & bénh nhéan
CTSN nang

Nhitng bénh nhan CTSN niang (GCS < 8 diém va bét thuong
trénCT scan So ndo) thi nguy co ting ICP rat cao. TCD la mot
phuong phap khong xdm nhdp c6 do nhay cao dé danh gia huyét
dong trong so ndi chung va ICP ndi riéng ¢ bénh nhan CTSN nang.

Melek Gura cho ring Pl va ICP c6 hé sb twong quan chit ché
véi nhau: ICP = 15,067 + 5,619 x PI. Khi PI tang thi ICP ciing ting,
dic biét trong ngay thir nhat, ngay thr 3 va ngay thir 5 sau chéan
thuong. Nguoc lai, khi ICP tang s€ lam tang suc can cua dong mau
ndo, FVy giam va Pl lai taing. Mat khac, Pl la mot don vi nho va
tuong ddi doc 1ap nén cé thé duoc tng dung dé lugng gia ICP & bénh
nhan CTSN nzng. Nghién ciru caa Thomas C cho rang: khi ICP > 20
mmHg thi ¢c6 méi lién quan manh hon khi ICP < 20 mmHg, c6 mot
s6 yéu t6 anh huong dén két qua ciia TCD nhu tudi, gidi, tinh trang
co that mach n&o va cach thirc phau thuat.

Co thit mach ndo va ting ap luc noi so la nhitng bién ching
thudng gap gay di ching nang né va lam ting ti 18 tir vong & bénh
nhan CTSN nang. Nhdm téc gia Rocco A va Armonda di ap dung
TCD dé chan doan va luong gia hai gia tri nay cho thay ti Ié co that
mach 12 36% va ti 1¢ ting ICP 1a 60,2%. Tac gia cho ring TCD-
Monitoring nén duoc ap dung mot cach hé théng dé theo dai va diéu
tri cho nhém bénh nhéan nay.

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1. Tiéu chuin lya chon bénh nhin:Bénh nhian CTSN ning
(Glasgow < 8 diém) tudi tir 16-65, CTSN nang don thuan hodc da
chén thuong nhung ISS < 25 diém. Khong c6 tinh trang sc, huyét ap



7

tam thu > 90 mmHg. C6 thé dugc phiu thuat lay méu tu, ndo dap
hodc chua, dang thd may qua ndi khi quan. Khong c6 tinh trang thiéu
mau (hematocrit > 27%).

2.1.2. Tiéu chuan loai trir bénh nhan

* BN hon mé sau véi diém Glasgow 3 diém, dong tir 2 bén gin hét.

* Bénh nhan c6 bénh ly mén tinh kém theo: COPD, bénh tim mach.

* Khdng thé dat duoc catheter do ICP: v 1Gn so rong va phic tap,
mat da dau, nhidm tring ving da dau dinh dat.

* Bénh nhan khong thé lam duoc TCD (mét da rong hoic nhiém
tring nhiing cira s6 xuong cua TCD hodc bénh nhan CTSN nhung
chua lam du ba lan TCD

* Pang co rdi loan dong méu, di tng thude can quang.

* Bénh nhan c6 thai hoic gia dinh khéng déng y nghién ctu
2.1.3. Tiéu chuin dwa ra khéi nghién cieu: Céac bénh nhan di dua
vao nghién ciru nhung phai loai ra, nhu ton thuong bi bo sot khi dén
phong hoi stc, phai phiu thuat vi ton thuong khac trong qué trinh
diéu trj tai phong héi sic, khdng chup duge MSCT, gia dinh dua
bénh nhan vé hoac chuyén vién trong qua trinh nghién cuu.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Loai nghién ciru

+ Muc tiéu 1: Tién cau, 1am sang cét ngang

+ Muc tiéu 2: Tién ctu, 1am sang va so sanh ty déi chimg (trudc va
sau can thiép bang truyén nimodipin diéu tri co thit mach no)

2.1.2. Thoi gian va dia diém nghién ciu: Dé tai nghién ctru duoc
thuc hién tai phong Hbi stc tich cuc — Khoa Gay mé hdi sic Bénh
vién Viét bac tir thang 05 nam 2012 dén thang 02 nam 2015.

2.2.3. C& miu nghién ciu

- Muc tiéu 1: Dung bang tinh sin cho nghién ciu tim méi tuong
quan, chon luc mau (power) = 90% va sai 1am loai | (o) = 0,01 véi r
= 0,5 (tvong quan trung binh) thi N = 46. Lay ting s lwong lén 5-
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7%, do d6 nghién ctu it nhat phai thuc hién trén 50 bénh nhan.

- Muc tiéu 2: Bé danh gia hidu qua diéu tri co that mach ndo cua
nimodipin, dya vao cdng thirc tinh ¢& mau cho nghién ctu can thiép
1am sang, so sanh tu dbi ching:

n=z ,, &2]@) =87 BN
€

Tong hop ¢& mau cua hai myc tiéu, lay tang s6 luong lén 5-7%. Vi
vay, do6i tugng trong nghién ctiru cuaa chdng téi la: 93 bénh nhan.
2.2.4. Phuong tién nghién ciru

- Theo dﬁ?i ICP: bang may Integra Neurosciences st dung
catheter cam bién &p luc camino microsensor.

- May siéu am Doppler xuyén so SONARA ctia My cé thé thuc
hién ngay tai giwdong bénh nhan.

- B6 cau héi nghién ciu
2.2.5. Céc tiéu chi danh gia chii yéu trong nghién ctru
a. Muctiéu 1:

- Méi’ tuong quan tuyén tinh giira PI v6i ICP va CPP ;hé hién
bang hé‘sé twong quan: Theo cac lra tuoi, theo thoi gian diéu tri tai
phong hoi suc, theo mic d6 ICP: < 20 mmHg va > 20 mmHg

- Nang lyc chan doan ting ALNS cua chi sé Pl so véi gia tri ICP
do truc tiép bang camino: d6 nhay, dac hiéu, gia tri du bao duong
tinh, gia tri du bao am tinh
b. Muc tiéu 2

- Nang luc chan doan co thit mach méau ndo cua téc do dong
chay trung binh so véi MSCT 64 day: d6 nhay, do dac hiéu, gia tri du
bao duong tinh va gia tri dy bdo &m tinh

- Két hop téc do dong chay trung binh va chi s6 Lindegaard trong
chan doan va phan biét co that mach mau ndo vai xung huyet néo.

- Hiéu qua diéu tri co thit mach mau néo bang nimodipin: Thay
in toc do dong chay trung’b‘mh va chi so6 Lindegaard trugc va sau
diéu tri. Cai thién muc co that mach méau ndo (giam mot mirc d6 nang
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sau diéu tri): ning — vira — nhe — khang

2.2.6. Cac buéc tién hanh nghién ciru

2.2.6.1. Piéu tri chung:Bénh nhan CTSN ning du tiéu chuan lya
chon vao nghién ctru duoc diéu tri theo mot phac dd chung trude khi
can thi€p dat catheter theo doi ALNS hodc lam TCD dénh gia co that
mach ndo bao gém: thong khi nhén tao, an than giam dau, tu thé,
kiém soat than nhiét, chong co giat. Pat theoddi HAPM xam lan
lién tuc va &p huc tinh mach trungtam. Chup CT Scan so va MSCT 64
day mach nao khi cé chi dinh.

2.2.6.2. Tién hanh theo muc tiéu 1

* Bénh nhan lya chon vao nghién cuu dugc dat ICP va theo doi ap
luc ndi so hang ngay.

* Céac bénh nhan nay ciing dugc lam TCD ngay tai giwong bénh
nhan, gia tri ICP dugc danh gia gian tiép qua chi s6 PI. TCD dugc
lam vao céac thoi diém: bénh nhan vé phong hdi stre, trude khi dat
catheter do ICP, hoic bat ky liic nao ICP tang Ién.

* Hai phuong phéap luong gia ICP duoc tién hanh doc lap s& dua ra
hai két qua doc 1ap voi nhau. Tir hai két qua niy chung toi s& tim ra
hé sb twong quan.

2.2.6.3. Tién hanh theo muc tiéu 2

Chung t6i tién hanh 1am TCD it nhat tai ba thoi diém sau:
+ Lan 1 vao ngay tha 3 dén ngay tha 5 cua bénh
+ Lan 2 vao ngay tha 6 dén ngay thir 8 cua bénh
+ Lan 3 vao ngay thu 9 dén ngay thw 14 caa bénh

Ngoai ra déi vé6i truong hop can theo ddi sat tinh trang co thit
mach ndo c6 thé 1am nhiéu lan trong qua trinh diéu tri.

2.2.7. Céc chi sé nghién ciu:

a. Cac chi s6 chung: tudi, gii, dac diém tai nan, dic diém phau
thuat, diém GCS, t6n thuong trén phim chup CT scan so ndo,
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+ Céc thong sb vé hd hap (SpO,, PaCO,, Pa0,, pH, ché do may
tha...), vé tuan hoan (huyét ap dong mach xam lan, nhip tim, ap luc
tinh mach trung tdm, lugng nudc tiéu), chuyén hoa (T°, dudng mau,
natri/mau, ...).

+ Thong sb V& cé4c can thiép: thao tac (tu thé, hat noi khi quan,
..) va diéu tri (an than, mannitol, ting thong khi, thuéc co mach,
nimodipin, mé lai, mé giai ap ndo, ...).

+ Thong sb vé ICP, CPP, TCD trudc va sau cac can thiép.

b. Cac chi sé vé ICP va chi sé P1 theo muc tiéu 1: gid tri ICP tryc tiép
va gian tiép dua vao chi sb PI trong ngay thir nhat, thir 5 va ngay thir
10. Gia tri ICP va gia tri CPP: luc thip nhét, lic cao nhit, s6 1an xuét
hién x thoi gian kéo dai ICP > 20 mmHg.

c. Cac chi s6 vé TCD theo muyc tiéu 2: Gia trj toc do dong chay trung
binh, chi sé mach, chi sé stc can cua cac dong mach vao céc thoi
diém khac nhau, truéc va sau can thiép bang nimodipin. Téc do trung
binh cua dong mach néo giita va chi s6 Lindegaard dé phan biét xung
huyét ndo hay co that mach. Mic do pht hop chan doan co thit mach
cua TCD va MSCT 64 day mach ndo

2.2.8. Xir ly théng ké y hoc: SO liéu nghién ciru duge xir 1y bang
phan mém STATA 10.0.

CHUONG 3
KET QUA NGHIEN CUU

3.1.MQT SO PAC PIEM CHUNG

3.1.1 Tudi, giéi:Hau hét bénh nhan c6 do tudi con tré va trong do
tudi lao dong. Ti I¢ nam gioi chiém da s (81,72%).

3.1.2. Nguyén nhén, thoi gian va thang diém Glassgow: Nguyén
nhan CTSN chi yéu 1a tai nan giao thong (80,65%), thoi gian dén
vién phan 16n sau 3 gio chiém 80,6% va diém Glassgow trung binh
trudc mod thép nhét 5,84 + 1,38
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3.1.3 Phan bd ton thwong trén phim CT scan so ndo:Cac ton

thuong

hay gip nhét ciing chiém ti 1 cao 13 chay mau dudi

nhén (89,25%), mau tu trong ndo (55,91%), MTDMC
(40,86%), MTNMC thap nhit chiém 15,05%.

3.2.MO0

I TUONG QUAN CUA CHIi SO PI VOL ICP VA CPP

3.2.1. Méi twong quan tuyén tinh gitra ICP va Pl theo thai gian

80 |

(o]
o

ICP (mmHg)

20 |

r=0,78

-

0g00

B

30

N
a1

N
o

[y
a1

ICP (mmHg)

=
o
1

4
Pl

2

k2i1
iéu do 3.1: Twong quan giira ICP va Pl ¢ ngay thi nhat

r=0,35

85

Biéu dé 3.2: Twong quan giwa ICP va Pl ¢ ngay thi 10
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Nhdn xét: Ngay tht nhat gia tri ICP va PI twong quan rat chat ché
voi r=0,78, ngay tha 5 hé s r = 0,77 va ngay tha 10 véi r = 0,35.

3.2.2. Méi twong quan tuyén tinh giira ICP va P1 theo nhom tudi

F r=077 T r=042
E . I
E - o el
o ) .
SHERS ‘ - ‘
PI Pl
Ngay tht nhét: r = 0,77 Ngay tha 5: r = 0,42

Biéu do 3.3: Twong quan giiwa ICP va Pl ¢ nhom <35 tugi

B =,

T, =

E " E

E Q

o © ©

9 "

T ; ; " 7
[ K1t icpngay1 Fitied values | Pl Pl
Ngay thu nhat: r = 0,80 Ngay tha 5:r = 0,15

Biéu d6 3.4: Twong quan giwa ICP va Pl ¢ nhém > 55 tudi

Nhdn xét: O nhém tudi tré (<35 tudi) tuong quan tuyén tinh giita ICP va
PI rat chat ché véi r = 0,77 sau d6 giam dan theo thoi gian. O nhém>55
tudi hé s6 twong quan ngay thir nhat cao nhat (r = 0,8) nhung lai thap
nhat & ngay thir 5 (r = 0,15) so véi cac nhom tudi khéc.
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3.2.3. Méi twong quan tuyén tinh caa PI theo mirc d9 ICP

50
ICP<20;r=0,22
40 | p ; 0,05
30 |
20 | o
10| e
0 : : | | ‘
k2i1
PI
Biéu dé 3.5: Twong quan giia Pl va nhém ICP < 20mmHg
80 - |
ICP >20:r=0,77
60 - 50,05 . |
’fi ®
£ 40 - e |
é . P
& 7 2. o *
O | ‘ ‘ ‘ ‘ T
0 - : | |
k2i :

Biéu db 3.6: Twong quan giiza P1 va nhém ICP > 20mmHg

Nhan xét: Méi twong quan giita Pl véi ICP mirc d6 >20 mmHg chat

ch€ hon so vai ICP mtrc d9< 20 mmHg (r=0,77 so véi r = 0,22).
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3.2.4. Twong quan giira Pl va ap lwc twéi mau ndo(CPP)

15,
~ 10 S 8. ©
=) g . . -
£ F ol .

- E !7.7’6'%7 - e o - o ©

§ 5 | t §~ L . 7}:7 R ,,,f-w? - : 70
a . .: - © .* ! -
o -

o0 -

Biéu dé 3.7: Twong quan giita Pl va CPP

k2i

Pl

Nhan xét: Chi s6 Pl va CPP ¢6 mdi tuong quan nguoc chiéu kha chit
ché vai nhau (r = - 0,48).
3.3.5. Mire @9 phi hop va niing luc chan doan ting ALNS cia Pl
so véoi ICP do qua catheter nhu mo nao camino

Bdng 3.2: Miee dg phil hop ciia PI va ICP do truc tiép trong chdn

dodn ting dp luc ngi S

ICP tryc tiép
TCD Ting ICP |Khong ting ICP| _, | HEsO | p
(>20mmHg)| (<20mmHg) | 9| Kappa

Tang ICP
(PI>14) 53 1 54
Khong tang ICP 0,94 <
(PI<14) 2 37 39 0,05
Tong so 55 38 93

Nhdn xét: Mic d6 phii hop trong chan doan tang ap luc ndi so dua
vao chi so PI va do ICP tryc ticp bang catheter trong nhu md nao la
rat cao (hé so6 Kappa = 0,94), c6 y nghia thong ké véi p < 0,05. Bo




15

nhay cua chi s6 PI trong chan doén tang ap luc ndi so so véi ICP do
truc tiép bang camino la: 0,96;d0 dac hiéu la: 0,97;gia tri du béo

duong tinh la: 0,98; gié tri du b4do &m tinh la: 0,95

3.3. VAI TRO CUA TCD TRONG CHAN POAN VA HUGNG DAN
XU TRi CO THAT MACH NAO

3.3.1. Gia tri cia TCD trong chan doén co thit mach néo
Bdng 3.3: Mikc d co thidt mach ndo dea vao TCD

TCD S6 truong hop Tilé %
Nang 2 2,16
Co that Vira 8 8,60
Nhe 26 27,95
Khéng co that 57 61,29
Tong 93 100

Nhdn xét:Co thit mach ndo chiém 38,71%, trong d6 co thit mach nido
nhe 27,95%, co thit mach ndo vira 8,60%, co that mach ndo ning

2,16%.

Bdng 3.4: Ty I¢ dgng mach co tht

Khéng co that C6 co that
Pong mach mach mach
) : Truong | Tyleé % Truong | Ty 1€ %
hop (n=92) hop (n=92)
bong mach néo gitra phai 57 61,96 35 38,04
bong mach ndo gitra trai 59 64,14 33 35,86
Dong mach néo trudce phai 79 84,79 14 15,21
Pong mach ndo trudce trai 77 82,61 16 17,39
Dong mach ndo sau phai 66 71,74 26 28,26
Dong mach ndo sau trai 68 73,92 24 26,08

Nhdn xét: Bong mach néo giira phai co that mach nhiéu nhat 38,04%,
Dong mach ndo trudc phai thdp nhat 15,21%. Mot bénh nhan khéong
tham do duoc chiém ty 18 1,09%.
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mau ciza nhom co that mach

Bdng 3.5: Téc dg trung binh, chi sé mach dap va sirc cdn mach

3 Pong mach THung | o | Min | Max 95% ClI

= binh
Dong mach ndo gilra phai 155,57 | 20,33 80,1 204 129,3 | 140,0
Pong mach ndo gilra trai 159,82 | 17,00 130 207 132,6 | 142,7

g Pong mach ndo trudc phai 111,06 | 31,13 67,7 201 91,5 101,6

@

g Dong mach ndo trude trai 113,10 | 32,34 65,2 200 92,7 102,9
Pong mach ndo sau phai 138,69 | 18,26 109 180 107,4 | 1195
Dong mach ndo sau trai 135,21 | 16,75 99 179 108,5 | 1195
Dong mach nao gilra phai 0,96 0,25 0,6 1,45 0,84 1,01
Dong mach ndo gilra trai 0,98 0,27 0,6 1,55 0,88 1,06
Dong mach ndo trude phai 0,96 0,25 0,65 1,61 0,91 1,09

a
Dong mach nao trude trai 0,95 0,30 0,1 1,58 0,88 1,08
Dong mach ndo sau phai 0,96 0,30 0,01 1,59 0,86 1,06
Dong mach ndo sau trai 0,97 0,32 0,01 1,76 0,86 1,07
Dong mach ndo gilra phai 0,65 0,16 0,01 1,0 0,62 0,69
Dong mach ndo gilra trai 0,65 0,15 0,01 0,87 0,62 0,68
Dong mach nao trudce phai 0,66 0,15 0,01 0,88 0,63 0,69

ad
Dong mach ndo trude trai 0,67 0,17 0,01 0,91 0,61 0,68
Dong mach ndo sau phai 0,65 0,15 0,01 0,86 0,62 0,68
Pong mach ndo sau trai 0,63 0,15 0,01 0,8 0,60 0,67
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Nhdn xét:Toe do trung binh cua dong mach ndo gitta & nhém co that
mach ndo la cao nhat (phdi 155,57 + 20,33; trai 159,82 + 17,00). Chi
s0 mach dap cua cac dong mach dao dong 0,95 — 0,98 + 0,25 - 0,32)
Bdng 3.6: Gia tri téc dp dong chdy trung binh ciia MCA véi chi sé
Lindegaard theo thei gian

Ngay Vmean Lindegaard
Ngay 3 -4 123,3 £ 25,16 2,74+0,78
Ngay 6 - 8 157,69 + 18,66 3,82+0,84
Ngay 9 -14 101 + 18,56 2,04 +0,90

p < 0,05 <0,05

Nhgn xét:Thoi di ngay thir 6 — 8 bénh nhan bi co that machndo manh
nhat (157,69 + 18.66) tuwong ttng vai chi so Lindegaard cao nhat
(3,82 + 0,84) véi p < 0,05.
Bdng 3.7: Mie dg phul hep trong chdn chdn dodn co thit mach
néo trén TCD va MSCT 64 day

Chup MSCT 64 day -
TCD Cocothat | Khongco | Téng I?gpip(; P
mach that mach SO
Co thit mach 35 1 36
Khong co thit mach 2 55 57 | 090 | <005
Tong sb 37 56 93

Nhgn xét:D¢ nhay cta siéu &m Doppler xuyén so trong chan doan co
that mach n&o so voi MSCT 64 day 1a: 0,94. Bo dic hiéu: 0,98. Gia
tri du bao duong tinh 0,97. Gia tri du bao am tinh: 0,96. Muc do
phtl hop trong chan doan co that mach ciia siéu &m Doppler xuyén so
va chup MSCT 64 day la rat cao (hé sb Kappa = 0,90), c6 ¥ nghia
thong ké véi p < 0,05
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3.4.3.Hiéu qua diéu trij co thit mach ndo bang nimodipin

Bdng 3.8: Mic d cdi thién co thdt mgch ndo bangnimodipin

Nimodipin Hiéu qua | Khéng hiéu qua Téng sb

15mecg/kg/gio | 12 (33.33%) 3 (8,33%) 15 (41,66%)
20mcg/kglgio | 20 (55,56%) 1 (2,78%) 21 (58,34%)
Tong sb 32 (88,99%) 4 (11,11%) 36 (100%)

Nhdn xét:C6 88,99% truong hop c6 cai thién tinh trang co that,
c6 4 bénh nhan (11,11%) khéng thay hiéu qua.

Bdng 3.9: Higu qud diéu tri co thdt mach ndo bang nimodipin

Lindegaard
Nimodipin X e E Min - Max
15mcg/kg/gio 3,95+ 0,49 3-5
20 mcg/kg/gio 3,18 £ 0,47 2-4
Sau 2 gid truyén 2,33+ 0,46 2-35

Nhgn xét: Hi¢u qua diéu tri co that mach n&o rd rét sau hai gic truyén
Ii{en tuc.Su cai thién tinh trang co,thét mach ndo duogc kiém chung
bang chi s6 Lindegaard, tir 3,95 xuong 2,33.

CHUONG 4

BAN LUAN
4.1. MOI TUONG QUAN CUA TCD VOI ICP VA CPP
4.3.1. Mbi twong quan tuyén tinh giira ICP va Pl theo thoi gian
Nghién ctru cua ching t6i cho thdy 4p luc ndi so giam dan theo thoi
gian ngay thir nhat dén ngay thir 10 tuong tmg véi muc giam cua Pl,
c6 thédiu cam tng cia catheter ALNS khong dwgc chuin nhu luc
dau hodc ICP duoc kiém soat theo dich diéu tri.Hoi ching tang ap
lyc ndi so thuong xuét hién & nhiing bénh nhan chan thuong so ndo
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nang, dac biét co tdn thuong nao thir phat. Khi khong thé do ICP truc
tiép, danh gia toc do dong chay dong mach ndo giita qua Doppler
xuyén so 13 mot phuong phap theo ddi thay thé. Vi thé viéc theo doi
lwu lwong mau no sau chan thuong, hién tuong tang ICP, giam CPP
cling nhu thiéu mau néo ciing duoc PI phan anh kip thoi.

Nghién ciu ciia Melek Gura cho rang van téc dong chay caa dong
mach n&o giira va chi s6 mach nay (PI) c6 thé gitip danh gia qua trinh
dién bién cua ton thuong, c6 mdi lién hé chat véi ICP va dua ra huéng
diéu tri néu trong don vi hdi suc khéng c6 sin phuong tién do ICP xam
lan.Moreno cho rang PI ting 0,03 don vi cho mdi don vi ICP ting
Ien.Splavski két luan ting gia tri PI mot don vi tvong ung ICP ting
10,834 don vi. Nghién ctru cua chung t6i phu hop véi céc gia trén.

4.3.2. Mdi twong quan tuyén tinh giira ICP va Pl theo nhém tudi

MOi tuong quan gitra ICP va PI giita cic nhém tudi 1a twong doi
chat, tuy nhién moi tuong quan cua ICP va PI theo thoi gian ¢ cac
nhom tudi khac nhau c6 sy khac biét. Tac gia Steiner cho rang tudi
cang cao thi hé sé twong quan cang khong chit ché. Pay ciing 1a
gidi han ciia TCD vi thong sé cua TCD la do van téc chi khong
phai do luu lugng, phu thude vao nguoi lam trong khi bénh nhan
tudi cang cao tinh trang ri loan huyét dong ndo sau chan thuong
cang nhiéu, cra sb xuong cung ciing han ché tin hiéu cua TCD.
Tuy nhién tac gia khuyén cdo TCD van l1a phuong phap don gian
nhat dé danh gia luu lwong mau ndo va ude luong ICP theo thoi
gian. Trong nghién ctu cua chang toi thay rang bénh nhan cang
nhiéu tudi thi hé sé tuong quan giam cang rd rét theo thoi gian, co
I& do bénh nhan tudi cang cao thi ban xuong cang cirng, séng siéu
am cang kho xuyén qua, do dé két qua khong chinh xéc bing
nhom tudi tré. Mat khac, cang vé sau ICP cang giam do dép ng
qua trinh diéu tri ICP hiéu qua, hon nira do chinh xac cua ICP
cling khéng cao nhu truéc nén méi twrong quan gitta hai chi sb
giam rd rét & nhom tudi nay.

4.3.3. Mbi twong quan tuyén tinh giira PI theo mirc d9 ICP

Nghién ctu ciia chang t6i cho thay mac do ICP > 20mmHg
tuwong quan gitra Pl va ICP chat ch& hon & mire ICP < 20mmHg. Tac
gia Bellner cho rang: sir dung chi sé PI c6 thé u6c luong dugc ICP >
20mmHg véi d6 nhay 0,89 va do dac hiéu 0,92, tac gia Voulgaris cho



20

rang tuong quan giita chi sb Pl va gia tri ICP < 20mmHg khdng rd
rang va khong chat ché so vai ICP > 20mmHg. Mot sé nghién ciu
trén nhitng bénh nhan CTSN tré em gan day cho ring d6 nhay cua
TCD c6 thé nhan biét ICP cao 1én dén 94% va gia tri du doan ICP &
muc binh thuong 1én dén 95%.Diéu nay cho thdy chi sb PI tuong
quan rat chit ch& v6i ICP & nhdm bénh nhan c6 ICP cao, dic diém
nay cho phép ching ta ung dung phuong phap siéu &m Doppler
xuyén so khdng xam lan c6 thé luong gia gian tiép gia tri ICP, vira la
bién phap it xam 14n vira giam bién chung do dit tryuc tiép ICP va tiét
kiém chi phi cho bénh nhan.

4.3.4. Twong quan giira Pl va ap luc twéi mau néo (CPP)

Nghién ctiu cua chling i cho thay chi s6 Pl ¢6 mdi tuong quan
nguocchiéu véi CPP vai r = - 0,48, két qua nay tuong ty v6i nghién ciu
cua tac gia Anthony A véi hé s6 tuong quan r = - 0,412, T4c gia Johan
Bellner thay rang: &p luc tuéi mau ndo va chi s6 PI tuong quan twong
déi chat (p < 0,001) véi hé sb twong quan r = - 0,493, thé hién qua cong
thirc tinh CPP = 89,646 — 8,258 x PI, twong tu nhu nghién ctu cua
chling t6i. Cac tac gia cling khuyén céo nén sir dung TCD hang ngay dé
chan doan nhitng réi loan mach mau ndo ¢ nhitng bénh nhan CTSN
nang. Kha ning udc doan CPP va ICP khéng xam lan dya vao toc do
dong chay nhan dugc tir TCD va huyét ap dong mach 1a mdi quan tam
hang dau cua c4c bac sy 1am sang vi diéu nay cho phép biét dugc bénh
ly bén trong hop so ma khdng can phai dat mot dau do ICP.

4.3.5. Mirc @9 phu hop va niing lyc chan doan ting ALNS cia Pl
so vé&i ICP do qua catheter nhu mo nao camino

Do nhay cua chi sd PI trong chin doan ting ap luc ndi so so véi
phuong phap do ICP truc tiép br:ing camino la 96%, d6 dac hiéu la
97%, gia tri du bdo dwong tinh 1a 98%, gia tri du bao am tinh la
95%.José Roberto cho rang TCD c6 do nhay chan doan ting ICP 1a
94%, du bao am tinh khong ting ICP 13 95%. Két qua nghién ciru cua
chung t6i hon tac gia trén.TCD cho phép theo di toc d6 dong chay &
nhitng mach mau nio chinh ma c6 thé anh huong boi nhing khdi
choan chd 1am tiang ICP. Trong nhitng bénh nhén nay, toc do cudi
tam truong va chi s6 mach PI dugc chon nhu chi sb phan anh sy thay
d6i danh ké cua TCD c6 thé udc doan nguy co ting ICP, néu téc do
dong cudi tim truong c6 gia tri ngudng < 25 cm/gidy va chi sb PI >
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1,4 thi bénh nhan c6 nguy co tang ICP

Do ICP tryc tiép bang catheter camino dit trong nhu md n&o luén
cho két qua chinh xac vé &p luc ndi so. Tuy nhién, phuong phap nay c6
mot s6 tai bién va chdng chi dinh. Do do6, phat trién mot k§ thuat do ICP
khéng xam lan 1a muc tiéu cua cac nha khoa hoc va 1am sang nghién
cau. Két qua cua ching tdi cho thdy muc do phi hop trong chan doan
tang ap luc ndi so dwa vao chi sb Pl va phuong phap dit catheter ICP
trong nhu md néo 1a rat cao (hé sé Kappa = 0,94) ¢6 y nghia théng ké
V6i p < 0,05. Su phi hop nay gitp cho cac nha 1am sang cé nhiéu hra
chon khi chan doan hoi chimg tang ap luc ndi so, khong qué phu thusc
Va0 mot phuong phap xam l1an. Hon nita, nhitng bénh nhan c¢é chong chi
dinh dat ICP xam lan thi TCD Ia bién phép thay thé hoan hao. Trong
mét s6 bénh canh 1am sang, bénh nhan CTSN ning c6 kém theo réi loan
déng mau nhu bi chay mau nhiéu do v& phinh mach ndo, bénh nhan bi
suy gan... thi viéc dit dau do do ICP c6 thé lam ting nguy co ton
thuong va nhimg thay d6i huyét dong trong hop so van bi che khuit.
Trong nhiing truong hop nady thi viéc theo déi ICP gian tiép va CPP
khéng xam lan bang chi sb PI 1a thuc sy can thiét nham theo doi va
hudng dan diéu tri véi muyc tiéu phuc hoi tudi mau ndo. Hodc it ra ciing
c6 thoi gian diéu chinh dong méu gidng nhu mot budc chuyén tiép toi
khi d3t dwoc ICP xam IAn mot cach an toan.

4.4. VAI TRO CUA TCD TRONG CHAN POAN VA HUONG DAN
XU TRi CO THAT MACH NAO

4.4.1.Gia tri cia TCD trong chan don co that mach néo

Trude day chup mach ndo dwgc coi Ia tiéu chuin vang cho
chan doan co that mach nfo sau chay mau dudi nhén, nhung chup
mach ndo sé hdéa xd6a nén la mot tham do xam 1an nguy hai va
chinh k§ thuat nay c6 thé gay bién chirng co that mach ndo hoic
lam cho bién chiing co thit mach ndo ning 1én. Ngay nay, cac
nghién ctru cho thdy TCD chan doan co thit mach ndo c6 do nhay
tuong ty chup mach ndo hoic MSCT nhiéu ddy mach ndo. Vi
vay,TCD tro thanh phuong tién chian doan co thit mach trong thuc
hanh 1am sang c6 thé thay thé cho chup mach no.

Két qua nghién ciru cta chung t6i cho thiy co that mach néo
chiém 38,71% thap hon nghién ctru ciia V& Hong Khdi (59,8%) va Vii
Thi Huong (47,8%), c6 thé do bénh nhin nghién ciru ctia cac tic gia trén
thudc nhom chay mau dudi nhén do ti phinh dong mach hoac di dang
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mach, con bénh nhan cua ching t6i thugc nhém chdy mau dudi nhén do
chin thuong.Nhiéu nghién ctru khiang dinh rang hién tuong ting ap luc
ndi sQ va co that mach ndo thé hién bé’lng nhiing gia tri cuia TCD Xudt
hién & nhiéu bénh nhan CTSN ning. Giai doan dau co thé 1a xung huyét
ndo do phan g cua co thé sau chan thuong, tuy nhién hién tugng nay
chi xuét hién trong giai doan cap tinh va chi s6 Lindegaard c6 thé phan
biét duoc xung huyét hay co that mach n&o & nhimg bénh nhan nay.Mot
nghién ctru Oertel M trén 299 bénh nhan CTSN ning thiy rang ty 1¢ co
thit mach dao dong tir 25 - 60%, trong d6 co thit dong mach nio giita
chiém 36%. Nghién ciru ctia chiing t6i c6 két qua twong tu.

Két qua qua ba lan siéu 4m, ching t6i thdy dong mach nio giira
co thit nhiéu nhét roi dén dong mach ndo sau, ddng mach nao trudc it
co thit nhit.Gitra cac 1an lam siéu 4m thi 1an tht hai (tién hanh vao
ngdy tha 6 dén thir 8 ciia bénh) co ty 1é co thit mach ndo nhiéu
nhat.Nghién ctru ctia O’Brien thay ring 63% bénh nhan co thit sau
ngay thir 5 va giam sau ngay thir 11 + 3.Theo Oertel thi sy co thit
mach n&o sau CTSN ning & nguoi 16n chiém khoang 50% trong do
vong tuan hoan trudc thuong xuat hién vao ngay thi 5 thuong ci
thién sau ngay thir 14.Theo bang 3.6 cho thiy toc d6 dong chay dong
mach ndo gitta c6 twong quan chit ché voi chi sb Lindegaard khi
danh gia mic d6 co thit mach.Thoi diém ngay thir 6 — 8 twong tng
v6i 1an siéu 4m thir hai bénh nhan bi co thit mach manh nhit tuong
g voi chi s6 Lindegaard cao nhit. Sau ngay 14 mirc d6 co that
mach ndo cai thién nhiéu nhat thi lac d6 ting dong mau 1én ndo nhidu
nhat. Két qua nghién ciru ctia chiing toi twong tw nhu nghién ciru cta
tac gia Vii Quynh Huong.

Mtc d6 phd hop trong chan doan co that dong mach ndo trén
siéu &m Doppler xuyén so va chup MSCT 64 ddy mach no la rat cao
(hé s6 Kappa = 0,90), c6 ¥ nghia théng ké véi p < 0,05 (bang 3.7).
Do nhay cua siéu am Doppler xuyén so trong chan doan co that mach
so voi MSCT 64 day 1a 94%, do dac hiéu 98%, gia tri du bao duong
tinh 12 97%, gia tri du bao &m tinh 12 96%. Qua nghién ctru cho thay
hai phuong phap siéu 4m Doppler xuyén so va chup MSCT 64 day
mach n&o trong chan doan co thit mach néo c6 mirc &6 phu hop cao.

4.4.2 Higu qua diéu tri co that mach ndo bang nimodipin

Nhitng bénh nhan nghién ctru duoc chan doan 1a co thit mach
ndo bang TCD déu dugc dicu tri bang nimodipin theo phac do.
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Theo bang 3.8 cho thay c6 88,99% bénh nhan c6 cai thién tinh
trang co thit mach ndo trén TCD du st dung nimodipin voi cac
lidu khac nhau, c6 4 bénh nhan khong thay hiéu qua vi ton thuong
ndo qué nang hoac bién chang tut huyét 4p. Biéu tri hiéu qua co that
mach ndo liéu 20mcg/kg/gid chiém da sochiém 55,66%, chi ¢ mot
bénh nhan (2,78%) khong hiéu qua do hau qua tut huyét ap phai giam
liu hoic chuyén thudc khac. Nghién cau cua ching t6i co két qua
cao hon tac gia Biondi véi mac do cai thién co thit 76%.Hiéu qua
diéu tri co that mach néo rd rét sau 2 gio truyén lién tuc nimodipin.Sy
cai thién tinh trang co that mach ndo duoc kiém ching bang chi sé
Lindegaard, tir 3,95 xudng 2,33 (bang 3.9).

V& lidu va thoi gian st dung nimodipin ciing chua thng nhat
gitra cac tac gid. Biondi truyén lién tuc nimodipin 6mg/gio trong 10
dén 30 phat, Hui va cong su sir dung liéu 8mg/gio nimodipin trong
15 phat. Kinh nghiém ciia Thomas E va cong su cho rang nén ding
liu 0,5-2mg/gio nhung khong thap hon 0,2mg/gio va danh gia lai
trén phim chup mach ndo. Ching t6i thi st dung liéu
20mcg/kg/gionimodipin truyén lién tuc cho thay cai thién r6 rét tinh
trang co thit mach sau 2 gio.

KET LUAN
Nghién ctu trén 93 bénh nhan chan thuong so ndo nang duoc
theo doi ICP va TCD, chung t6i thu dugc két qua nhur sau:
1. Méi twong quan cia chi s6 mach dap PI véi ICP va CPP
- Méi twong quan giira chi s Pl véi ICP:

Chi s6 PI va ICP twong quan chit ch& véi nhau vdi r = 0,78 & ngdy
ther nhat, nhdm tuoi trétwong quan chat ch€ hon cac nhoém tudi khac.
Nhom ICP > 20mmHg tuong quan chat ché honnhoém ICP < 20mmHg
- Gia tri cua chi sé Pl khi ldy do ICP truc tiép 1am tiéu chudn chdn
dodn tang dp luc néi So

+ Doppler xuyén so c6 do nhay 0,96, d6 dac hiéu 0,97, gié tri du
bao duong tinh 0,98 va gia tri du b4do &m tinh 0,95.
+ Mite d6 phu hop trong ché?in doén tang 4p luc noi so cua chi s6
Plva do ICP truc tiep la rat cao vai hé s6 Kappa = 0,94
- Chi sé PI va CPP c6 méi twong quankhd chdt ché véi r = - 0,48
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2. Vai tro cia tée do dong chay trung binh va chi sé Lindegaard
hwéng din xir tri co that mach ndo ¢ bénh nhan CTSN ning.

- Ti Ié co that mach ndo chan doan bang TCD la 38,71%, cao nhat
& lan siéu &m thtr hai (ngay thir 6 — 8) 1a 38,04% voi toc do dong
chay trung binh va chi sé Lindegaard & dong mach néo gitra 1a157,69
+ 18,66 va 3,82 + 0,84

- Néu lay 1am MSCT 64 ddy mach ndo tiéu chuan chan doan co
that mach, nang luc chan doan co that mach nfo cua TCD la cao voi
d6 nhay 0,94, d6 dac hiéu 1a 0,98 va hé sé Kappa = 0,90, c6 y nghia
théng ké véi p < 0,05

- Nimodipin c6 hiéu qua cai thién co thit mach ndo sau hai gio
truyén tinh mach 12 88,99% vai chi sé Lindegaard 14 2,33 + 0,47

KIEN NGHI

Trén co s nhitng két qua nghién ciru va két luan cua luan an,
chidng tdi c6 kién nghi nhu sau:

1. Doppler xuyén so c6 mbi twong quan chit chd voi ICP,
phuong tién kha don gian va ky thuat khéng xam nhap cé thé
dugc ap dung sém sau chin thuong so ndo khi chua c6 ICP.
Gia trj tiém tang cua TCD c6 thé sang loc dugc nhitng bénh
nhan ¢6 ICP cao, han ché nhimg nhugc diém cua phuong phap
xam l4n nay, tién luong dugc phuong hudéng diéu tri ting ap
lyc ndi so nham nang cao hiéu qua, gop phan cai thién chat
lugng cudc sdng, giam nhiéu di ching nang né cho bénh nhan.

2. Siéu am Doppler xuyén so la ky thuat dé thyc hién, an toan,
khéng chay méu, gia thanh khong cao, c6 thé tién hanh nhiéu
1an va c6 gia tri trong chan doan sém, theo dai va xir tri co that
mach ndo. Ky thuét siéu &m Doppler xuyén so c6 thé dwoc
chuyén giao va trién khai & céc bénh vién tuyén trung wong,
tuyén tinh, nham gidp theo di va phét hién sém bién chiing co
thit mach no sau chin thuong.
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INTRODUCTION

Traumatic brain injury (TBI) is a very common disease in clinical
practice. There have a lot of patients, expensive treatment, high
sequelae and death. Monitoring the intracranial pressure (ICP) and
cerebral perfusion pressure (CPP) is very necessary for patients with
severe TBI. Measuring ICP directly by catheter set in the brain
(parenchyma, ventricles, etc.) is the gold standard but also arising
some disadvantages as invasion, infectious complications, bleeding,
expensive and there are some contraindications. In fact, some of
patients with severe TBI without elevated ICP during the treatment,
in these circumstances, invasive ICP moniroting will bring more risk
and cost than benefits. Because ICP has a strong colleration with IP
(mesured by transcranial Doppler), some authors suggest the use of
IP as a non-invasive method to screening and surveillance ICP in
low risky patients. Cerebral vasospasm is a common complication
(50%) appeared from the day and culminate on the 6-8 after severe
TBI. It associates with an increase mortality and posterior
neurological sequelae. To diagnose the cerebral vasospasm, digital
subtraction angiography is the gold standard but its disadvantages
are invasive, difficult technique and much dependent on the
implementers. Currently, due to the high sensitivity and specificity,
then computed tomography angiogram is prefered as an alternative
technique relying on his less-invasiveness , and less dependent on
the implementers. The mentioned technigques have high accuracy but
its expensiveness, hardness to perform, and cost has restricted its
applications in critical illness, and in patients who require serial
eveluation. The average flow rate and Lindergaard ratio measured
by TCD are used by many authors to diagnose and access the
progress of cerebral vasospasm due to its many-time execution,
inexpensiveness, carrying out in the bed, and high safety.

In Vietnam, the transcranial Doppler ultrasound is applied to
diagnose the cerebral vasospasm in some Neurology Departments
and diagnose the brain death in some centers such as Viet Duc
Hospital. At this moment, there is no study on application of TCD in

severe TBI to estimate ICP, diagnosis, monitor or guide the treatment
of cerebral vasospasm. Therefore official thesis title: "Researching
the role of transcranial Doppler in determining intracranial
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pressure and treating cerebral vasospasm in patients with severe
traumatic brain injury " are carried out to obtain the two targets:

1. Determining the correlation of pulse index with intracranial
pressure and cerebral perfusion pressure in patients with
severe traumatic brain injury.

2. Accessing the role of average flow rate and Lindegaard ratio
in instructions to treat cerebral vasospasm in patients with
severe traumatic brain injury.

1. Dissertation topicality

TBI is a major issue of health ca re and society due to its high
serious sequelae and mortality rate. Primary care and resuscitation for
TBI play an important even decisive role in TBI prognosis. In past
decades, the monitoring means to guide the treatment has come up in
turns such as monitoring ICP, transcranial Doppler, monitoring
internal jugular oxygen saturation, monitoring the pressure of oxygen
in brain tissue (PbtO,)... The clinicians in the world always want to
invent the diagnosing and monitoring means that are less invasive but
also effective and precise for these target patients. In fact, in the
intensive care units in Vietnam there has not had any noninvasive
mean to monitor and access objectively changes in pressure and
blood flow in the brains of the patients with severe TBI so that we
can have appropriate treatment regimen for every time. This is the
new issue, there has not had official researching title for this. We
realize this study in the purpose to partially answer the question
about TCD’s roles in accessing ICP and guiding cerebral vasospasm
‘s treatment.

2. Scientific contributions to the dissertation

Pl is strongly correlated with ICP in monitoring the intracranial
pressure. Therefore, in the patients with severe traumatic brain injury
contraindicated to set ICP (coagulopathy, spread injury or setting-
zone infection, etc.) may be implemented with TCD, ICP is indirectly
determined by PI, mitigating all catastrophes of invasive methods
such as bleeding, infection or costly for patients. Therefore, TCD is
regarded as a non-invasive measure to determine the intracranial
cerebral pressure, possibly screening patients with high ICP.

TCD has a high sensitivity and specificity for the diagnosis of
cerebral vasospasm. Therefore, this measure is used in diagnosis,
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monitoring and instructions to treat the cerebral vasospasm in
patients with severe traumatic brain injury. On the other hand, this
technology is the non-invasive, simple and easily-applicable measure
to deploy at the provincial level.

4. Layout of the dissertation

This disseration consists of 130 pages excluding appendixes and
references. In addition to the Introduction: 2 pages; conclusion: 1
page, recommendation: 1 page, the disseration has 4 chapters:
Chapter 1: Overview: 37 pages; Chapter 2: Objective and Method of
research: 26 pages; Chapter 3: Results: 03 pages; Chapter 4:
Disccusion: 33 pages. There are 53 tables, 12 diagrams, 12 figures
and 135 references in the dissertation

Chapter 1
OVERVIEW

1.1. TBI PHATHOPHYSIOLOGY

1.1.1. Primary brain injury: Initial primary brain injury firstly
occurs at the time of injury included: Skull injury (broken in basilar
bone, calvaria or broken in basis cranii), localized injury (epidural
hematoma, subdural hematoma, brain stamping and hematoma in the
brain). Diffuse injury (severe concussion or brain edema diffuse
axonal injury). The determination of the injury mechanism and locate
may benefit greatly to diagnose and prognosis during the treatment.

1.1.2. Secondary brain injury: The localized or diffuse injury may
cause the secondary brain injury. There are three mechanisms to
cause the secondary bDbrain injury: Hypoxic - Ischemic
Encephalopathy, increased intracranial pressure and rapid and large
mass effect leading to brain herniation

a. Hypoxic - Ischemic Encephalopathy: The injury brain may cause
the loss of auto-regulation of cerebral blood vessels, so the zone
around the injury becomes more easily anemic than the healthy zone
of the brain in the same level of blood pressure. In case of
hypotension, this zone becomes increasingly more severe vulnerable
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due to the vasodilation of healthy blood vessels. This phenomenon is
also known as “brain theft” occuring in TBI patients who present
lack of oxygen, hypercapnia, hypotension or by drugs induced during
the treatment period

b. Increased intracranial cerebral pressure: Increased intracranial
cerebral pressure may cause two effects: firstly it reduces cerebral
perfusion pressure and then causes the lack of oxygen due to
reduction of cerebral perfusion pressure. ICP is normally about 5 —
10 mmHg and average blood pressure is about 80 — 90 mmHg. The
reasons leading increased ICP includes bleeding, hematoma, cerebral
edema and increased cerebral blood flow due to vasodilation
(increased temperature, hypercapnia).

c. Brain herniation: Skull volume is instant in adult. So that,
whenever there is a structrure causing mass effect inside the skull,
ICP will be raised. If high ICP is persistent and untreated, the brain
is squeezed across structures within the skull. A deadly complication
called brain herniation can occur.

1.2. THE ROLE OF TCD IN DIAGNOSIS AND TREATMENT
OF SEVERE TBI

1.2.1. Doppler Ultrasonic Principles: Every object in oscillation
may make a sound. This oscillation is transmitted through all forms
of matter excluded vacuum. They are determined by the oscillation
frequency (F), the wavelength lamda (A) and sound transmission
speed of the medium (C). We have the formula: C = AxF. Ultrasound
may comform to optical rules as: transmission, reflection, refraction
and absorption. In practice, the higher the ultrasound frequency is,
the larger the ultrasound may be absorbed. When an ultrasound beam
meets a moving object, its frequency will be changed in proportion to
the speed of the moving object by the formula: Fi - Fr =
Fi.2V.cosb/C. If the frequency of ultrasound is known to Fi and the
frequency of the reflection ultrasound beam Fr it is easy to calculate
the speed of moving objects: V = (Fi — Fr).C/Fi.2cos0
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1.2.2. The role of transcranial Doppler in diagnosing the cerebral
vasospasm.

Cerebral angiography is the standard method to detect the
vasospasm, this hazardous method, however, may cause
complications for patients especially in the emergency stage of
patients with severe TBI (possibly causing 1,8% with transient focal
neurologic symptoms and 0,07% to 0,5% ischemic encephalopathy).
Meanwhile transcranial Doppler ultrasound (TCD) has high
specificity, TCD technique is not harmful and not cause bleeding,
inexpensive and possibly executed several times at the sickbed for
patients to monitor and guide treatment. Today, TCD has probe rack
to monitor the cerebral vasospasm for 24/24 hours for patients with
symtoms of cerebral vasospasm (TCD monitoring).

In patients with severe traumatic brain injury, the
cerebrovascular hemodynamic is continually changed, loss of self-
regulation mechanism and appears abnormally on TCD wave.
Making early diagnosis for the cerebral vasospasm during the period
that not yet caused symptom (cerebral vasospasm met 10-15% of
TBI, especially the subarachnoid hemorrhage after injury),
monitoring the changes in vasoconstriction, detecting the severe
cerebral vasospasm and response to treatment . The classification of
vasospasm according to the average flow rate in the middle cerebral
artery: Light cerebral vasospasm: > 120 cm/second, moderate
cerebral vasospasm: > 140-150 cm/second, severe cerebral
vasospasm: > 200 cm/second.

Stage Narrow vein | Flow speed Cerebral blood flow
Stage | 1 0 >
Stage Il ™" ™ —
Stage Il m m I
Stage V| 1111 | 1111 hodc 117 W

1: light; 11: moderate; 111: severe; 1111: extremely severe; «<>: unchanged.

Distinguishing between the cerebral vasoconstriction or cerebral
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blood increase through Lindegaard ratio, the value of this index is the
ratio between the average blood flow rate between middle cerebral
artery and internal carotid artery. Lindegaard ratio < 3: cerebral blood
increase, 3-6: cerebral vasospasm, > 6: severe cerebral vasospasm.

1.2.3. The role of TCD in screening high ICP in patients with
severe TBI

In the patients with severe TBI (GCS < 8 points and abnormalie
on CT scan), there is high risk of ICP increase. TCD is a non-
invasive method with high sensitivity to access the intracranial
hemodynamic in general and ICP in particular in patients with severe
TBI.

Melek Gura thought that Pl and ICP have a close correlation
coefficient: ICP = 15,067 + 5,619 x Pl. When PI increases, so does
the ICP, especially in the 1% day, 3" day and 5" day after injury.
However, when the ICP increases, it will increase the resistance of
brain blood flow, FV4 reduce and increaselP. On the other hand, Pl
is a small and relatively independent unit and should be applied to
estimate ICP in patients with severe TBI. Researching of Thomas C
thought that when ICP > 20 mmHg then the correlation is stronger
when ICP < 20 mmHg, there are several factors that affect the results
of TCD as age, sex, cerebral vasospasm condition and surgery
method.

Cerebral vasospasm and increased intracranial pressure are
common complications causing severe sequelae and increasing the
mortality for patients with severe TBI. A group of authors Rocco A
and Armonda have applied TCD to diagnose and estimate these two
values and showed that the rate was 36% and vasospasm increased
ratio was 60.2% for ICP. The author thought that the TCD
monitoring should be applied systematically to monitor and treat this
group of patients.
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Chapter 2
OBJECTIVES AND METHODS OF RESEARCH

2.1. OBJECTIVES

2.1.1. Criteria of inclution: The patients with severe TBI (Glasgow
< 8 points) ages between 16-65, Isolated TBI or in the circumstance
of multiple trauma which ISS < 25. Absence of shock, systolic blood
pressure > 90 mmHg. Possibly in surgery to remove hematoma, brain
stamping or not, under mechanical ventilation. Absence of anemia
(hematocrit > 27%).

2.1.2. Criteria of exclution

* Patients in deep coma with Glasgow 3 points, bilateral dilated
pupils
* Comorbidity: COPD, cardiovascular diseases.

* Impossibly setting catheter to measure ICP: wide, depressed and
complicated skull fracture, loss of scalp, infection in set scalp.

* Impossibly conducting TCD (wide loss of scalp or infection in
bone window of TCD or TBI patients but not fully conducting three
times of TCD

* Coagulopathy, allergy with optical adverse drug.
* Pregnant women or their families do not agree in the research

2.1.3. Criteria of removal from the research: The patients put into
research but put out of, such as missing out the injury when coming
to intensive care unit, in surgical procedure for other injury during
treatment in intensive care unit, not taken MSCT, families applied for
patients to come home or changed the hospital during treatment.

2.2. METHODS OF RESEARCH

2.2.1. Type

+ Target 1: Prospective, cross-sectional study

+ Target 2: Prospective, clinical study and pre-after intervention
comparison (before and after intervention by transmission of
nimodipin to treat the cerebral vasospasm).

2.1.2. Time and location for research: This study has been carried
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out at the Intensive Care Unit- Anaesthetics Department in Viet Duc
Hospital from May 2012 to February 2015.

2.2.3. Sample size for the research

- Target 1: Using the available spreadsheet for research to find
correlations, selecting the sample (power) = 90% and mistake type |
(o) = 0,01 with r = 0,5 (average correlation) then N = 46. Taking

increase of quantity to 5-7%, thus the research must be carried out on
at least 50 patients.

- Target 2: To access the efficiency in treatment of cerebral
vasospasm by nimodipin, basing on the formula to calculate the a
sample size for clinical intervention research, comparing self-control:

nN=z_,n T = 87 patients

Generalizing the sample size of two targets, Taking increase of
guantity to 5-7%. Therefore, number of objectives in our research
were: 93 patients.

2.2.4. Means of research

- Monitoring ICP: by Integra Neurosciences apparatus by using
catheter pressure sensorsas camino microsensor.

- Transcranial Doppler ultrasound SONARA of U.S to possibly
carried out immediately in the sickbed.

- Set of questionnaire
2.2.5. Major accessment criteria in the research
a. Target 1:

- The linear correlation between Pl and ICP and CPP showing
by the correlation coefficient: According to the age, treatment time in
the recovery room, in ICP level: <20 mmHg and > 20 mmHg.

- Diagnosis capacity increased ICP of Pl with ICP value directly
measured by camino: sensitivity, specificity, positive predictive
value, negative predictive value.

b. Target 2

- Capacity to diagnose cerebral vasospasm of average flow rate
compared to MSCT 64 rows: sensitivity, specificity, positive
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predictive value, negative predictive value.

- Combination between average flow rate and Lindegaard ratio
in diagnosing and distinguishing the cerebral vasospasm with brain
congestion.

- Efficiency in treatment of cerebral vasospasm by nimodipin:
Changing the average flow rate and Lindegaard ratio before and after
treatment. Improving the level of cerebral vasospasm (reducing
severity after treatment): severe — moderate — light — none

2.2.6. Steps of research

2.2.6.1. General treatment: Eligible patients with severe TBI
selected into the research shall be treated with general regimen before
setting ICP catheter (to monitor ICP), or doing TCD (to minitor
vasospasm). This general regime includes :artificial ventilation,
sedation, posture, temperature control, anticonvulsant. Setting and
monitoring invasive blood pressure and central venous pressure.
Normal head CT scan or head MSCT

2.2.6.2. Carrying out under target 1

* Patients selected in the research shall be set ICP and monitored
intracranial cerebral daily

* TCD is also performed at patient’s bed. ICP value is accessed
indirectly via Pl. TCD is executed when: the patients moved to the
ICU, before setting catheter to measure ICP, or or any time ICP
increased.

* Two methods to estimate ICP that were independently carried
out may give the two independent results. From above results we
shall find out the correlation coefficient.

2.2.6.3. Carrying out under target 2

We carried out doing TCD at least at three times:
+ 1% time on 3" day to 5" day of disease
+ 2" time on 6" day to 8" day of disease
+ 3" time on 9" day to 14" day of disease

In addition, for the cases required to monitor closely the status of
cerebral vasospasm, it may carry out for several times during
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treatment.
2.2.7. Research indicators:

a. General indicators: age, gender, accident characteristics, surgical
characteristics, GCS point, injury on head CT scan.

+ Respiratory parameters (SpO,, PaCO,, PaO,, pH, ventilator
mode...), circulation (invasive blood pressure, heart rate, central
venous pressure, urine volume), metabolic (T°, blood sugar,
natri/blood, ...).

+ Parameters of interventions: operations (posture, intubated, ..)
and treatment (sedation, mannitol, hyperventilation, vasopressors,
nimodipine, re-surgery, cranial decompressive surgery, .. .).

+ Parameters on ICP, CPP, TCD before and after intervention.

b. Indicators on ICP and PI index under target 1: Direct or indirect
ICP values based on Pl in the 1st day, 5th day and 10th day. ICP
value and CPP value: at the lowest, at the highest, number of
occurrence prolonging time ICP > 20 mmHg.

c. Indicators on TCD under target 2: average flow rate value, pulse
indicator, resistance indicator of the artery at different times, before
and after intervention by nimodipin. Mean velocity of middle
cerebral artery and Lindegaard ratio to distinguish the brain
congestion or vasospasm. The suitability to diagnose the vasospasm
of TCD and MSCT 64 cerebral row.

2.2.8. Medical statistics settlement: The research data is processed
by software STATA 10.0.

CHAPTER 3
RESULTS

3.1. GENERAL CHARACTERISTICS

3.1.1 Age, gender:Almost patients in young age and in the age of
employment. Male is in majority (81,72%).

3.1.2. The cause, time and scale Glassgow: most frequent cause is
traffic accidents (80,65%), time before hospitalization more than 3
hours in 80,6% and scale lowest preoperative mean Glasgow score of
5,84 +1,38
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3.1.3 Distribution of injury on cranial CT scan film:The most
common injuries are subarachnoid hemorrhage (89,25%), hematoma
in the brain (55,91%), subdural hematoma (40,86%), epidural
hematome the lowest at 15,05%.

3.2. CORRELATION OF PI {INDEX WITH ICP AND CPP

3.2.1. The linear correlation between ICP and PI by thetime

80 |

D
o

ICP (mmHg)

20 |

N w
a1 o
1

N

ICP (mmHg)

=
a1
1

=
o
1

r=0,78

4
k2i1 Pl
Diagram 3.1: Correlation between ICP and P1 at 1st day

r=0,35

Diagram 3.2: Correlation between ICP and PI at 10th day
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Remark: On the 1st day ICP value and PI were in close correlation
with r = 0,78, the 5th day the factor r = 0,77 and 10th day with r =

0,35.

3.2.2. The linear correlation between ICP and PI under ages

>
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Istday: r=0,77 5th day: r = 0,42

Diagram 3.3: Correlation between ICP and PI in group < 35 years old
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1st day: r = 0,80 5th day: r = 0,15

Diagram 3.3: Correlation between ICP and P1 in group > 55 years old

Remark: In the group of young age (< 35 years old) the linear
correlation between ICP and Pl was very closed with r = 0,77 then
reducing by the time. In the group > 55 years old, the correlation
coefficient on the 1st day was at the highest (r = 0,8) but lowest at the
5th day (r = 0,15) compared to other ages.
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3.2.3. The linear correlation of Pl under ICP level
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Diagram 3.5: Correlation between PI and ICP group <20 mmHg
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Diagram 3.6: Correlation between Pl and ICP group > 20 mmHg

Remark: The correlation between Pl and ICP level > 20 mmHg is
more closed than ICP level < 20 mmHg (r = 0,77 compared to r =

0,22).
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3.2.4. Correlation between Pl and cerebral perfusion pressure
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Diagram 3.7: Correlation between Pl and CPP
Remark: Pl quite close inverse correlation (r = - 0,48).

3.3.5. Suitability and diagnosis capacity increased ICP of PI
compared to ICP measured via catheter brain parenchyma
camino

Table 3.2: Suitability of Pl and invasive ICP in diagnosing
increased intracranial pressure

Direct ICP
Increased Not Kappa
TCD ici
ICP increased ICP | Total coefficient (P
(>20mmHg) | ( < 20mmHg)
Increased ICP 53 1 54
(P1>1,4)
Not increased ICP 0,94 305
(PI<14) 2 37 39 ’
Total 55 38 93

Remark: The suitability in diagnosing increased intracranial pressure
basing on Pl index and to measure ICP directly by catheter in the
brain parenchyma is rather high (Kappa coefficient = 0,94),
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statistically significant with p < 0,05. The sensitivity of PI in
diagnosing increased intracranial cerebral pressure compared to
invasitve ICP: 0,96; specificity: 0,97; positive predictive value: 0,98;
negative predictive value: 0,95

3.3. THE ROLE OF TCD IN DIAGNOSIS AND GUIDANCE
TO TREAT CEREBRAL VASOSPASM

3.3.1. Value of TCD in diagnosing the cerebral vasospasm

Table 3.3: Cerebral vasospasm level basing on TCD
TCD No. of case Rate %
Severe 2 2,16
Vasospasm Moderate 8 8,60
Light 26 27,95
Without vasospasm 57 61,29
Total 93 100

Remark: The cerebral vasospasm occupied by 38,71%, in which the
light cerebral vasospasm: 27,95%, moderate cerebral vasospasm:
8,60%, severe cerebral vasospasm:2,16%.

Table 3.4: Rate of artery vasospasm

Without vasospasm | With vasospasm
Arter Pct Pct

y Case (n=92) Case (n=92)
Right middle cerebral artery 57 61,96 35 38,04
Left middle cerebral artery 59 64,14 33 35,86
Right inferior cerebral artery 79 84,79 14 15,21
Left inferior cerebral artery 77 82,61 16 17,39
Right posterior cerebral artery| 66 71,74 26 28,26
Left posterior cerebral artery 68 73,92 24 26,08

Remark: The artery vasospasm of right middle cerebral was the most
at 38,04%, the right inferior cerebral artery was lowest at 15,21%.
One patient was not able to explore (occupied 1,09%.)
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Table 3.5: Mean velocity, pulse index and vascular resistance of

vasospasm group

TCD Artery Average | SD Min | Max | 95% CI
Right middle
cerebral artery 15557 | 20,33 | 80,1 | 204 | 1293 | 140,0
Left middle
cerebral artery 159,82 | 17,00 | 130 | 207 | 132,6 | 142,7
Right —inferior | 111 56 | 3113 [ 677 | 200 | 915 | 1016
cerebral artery

Vmean Left inferior

113,10 | 32,34 | 652 | 200 | 92,7 | 102,9

cerebral artery
Right — posterior | 15069 | 1596 | 109 | 180 | 107,4 | 1195
cerebral artery
Left posterior
cerebral artery 13521 | 16,75 |99 | 179 | 1085 | 11955
Right — middle | ;¢ 025 |06 | 145|084 | 101
cerebral artery
Left middle
cerebral artery 0,98 027 |06 | 155|088 | 1,06
Right ~inferior | ; ¢ 025 |065]| 161|091 1,09
cerebral artery

PI e "
N INTenor 1 0,05 030 |01 | 158|088 |1,08
cerebral artery
Right  posterior | , ¢ 030 | 001|159 |086 | 1,06
cerebral artery
Left  posterior | , o7 032 |001]|176 | 086 |1,07
cerebral artery
Right middle | ; eo 016 | 00110 |o062 |069
cerebral artery
Left middle | 5 015 | 001|087 | 062 | 0,68
cerebral artery
Right ~ inferior | , o6 015 | 001|088 | 063 |069
cerebral artery

RI Left inferior

0,67 017 | 001|091 |[o061 |068

cerebral artery
Right  posterior | , oo 015 | 001|086 | 062 | 068
cerebral artery
Left  posterior | o 015 | 00108 |060 |067
cerebral artery

Remark: The mean velocity of middle cerebral artery in the group of
cerebral vasospasm is the highest (right 155,57 + 20,33; left 159,82 +
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17,00). Pulse index of the artery in range of 0,95 — 0,98 + 0,25 —
0,32)

Table 3.6: Average flow rate value of MCA with Lindegaard ratio

by the time
Day Vmean Lindegaard
Day 3-4 123,3 + 25,16 2,74 +0,78
Day 6 -8 157,69 + 18,66 3,82+0,84
Day 9 -14 101 + 18,56 2,04 £0,90
p <0,05 <0,05

Remark: On the day 6 — 8 the patients were in the most severe
cerebral vasospasm (157,69 + 18.66) corresponding to the highest
Lindegaard ratio (3,82 £ 0,84) with p < 0,05.

Table 3.7: Suitability in diagnosing the cerebral vasospasm on TCD
and MSCT 64 rows

X-ray of MSCT 64 rows
TCD it ” Kappa 1,
Wit Without Total | coefficient
vasospasm | vasospasm
Vasospasm 35 1 36
Without 2 55 57 <
vasospasm 0,90
0,05
Total 37 56 93

Remark: The sensitivity of transcranial Doppler ultrasound in
diagnosing the cerebral vasospasm compared to MSCT 64 rows:
0,94. Specificity: 0,98. Positive predictive value: 0,97. Negative
predictive value: 0,96. Suitability in diagnosing the vasospasm of
Transcranial Doppler ultrasound and MSCT 64 rows was very high
(Kappa coefficient = 0,90), statistically significant with p < 0,05

3.4.3. Efficiency in treatment of cerebral vasospasm by nimodipin
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Table 3.8: Improvement of cerebral vasospasm by nimodipin

Nimodipin Effective Not effective Total

15 mcg/kg/h 12 (33.33%) 3(8,33%) 15 (41,66%)
20 mcg/kg/h 20 (55,56%0) 1(2,78%) 21 (58,34%)
Total 32 (88,99%) 4 (11,11%) 36 (100%)

Remark: treatment considered effective in 88,99% cases, 4 patients
(11,11%) were not effective.

Table 3.9: Efficiency in treatment of cerebral vasospasm by

nimodipin
Lindegaard
Nimodipin = in -
p X +5p Min - Max
15 mcg/kg/h 3,95+0,49 3-5
20 mcg/kg/h 3,18 +0,47 2-4
After 2 hours of infusion 2,33+0,46 2-35

Remark: The efficiency in treatment of cerebral vasospasm was
evident after two hours of continuous infusion. The improvement of
cerebral vasospasm has been verified by Lindegaard ratio, from 3,95
down to 2,33.

CHAPTER 4
DISCUSSION

4.1. CORRELATION OF TCD WITH ICP AND CPP
4.3.1. The linear correlation between ICP and PI by the time

Our research has showed that the intracranial pressure reduced by
the time on 1st day to 10th day corresponding to the reduction of PlI,
it may be cause of the ICP sensor accuracy reduces by time or ICP
was controlled by treatment destination. Increased intracranial
pressure often appeare in the patients with severe traumatic brain
injury, especially with the secondary brain injury. In case of
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impossibly measuring ICP directly, accessing the flow rate of middle
cerebral artery via Transcranial Doppler may be an alternative.
Therefore, monitoring Pl can reflect change in ICP, CPP as well as
cerebral blood flow

Melek Gura claimed that the flow velocity of middle cerebral
artery and pulse index (PI) may help to access the injury progress,
have closed relation with ICP and offer the treatment direction if the
resuscitation facility had not available means to measure ICP
invasion. Moreno asserted that Pl increased 0,03 unit for each ICP
unit increased. Splavski concluded that the increase of Pl value with
one unit corresponding to ICP increased 10,834 unit. Our research
was suitable with a-theseforementioned assumptions.

4.3.2. The linear correlation between ICP and Pl under ages

ICP has a strong colleration with IP between group of ages,
however have the difference. Steiner thought that the older the age
was, the more non-closed the correlation coefficient was. This was
also the limitation of TCD because TCD measure the velocity and
not measure the flow. It’s also dependent on the implementer. while
the patients in the old ages may have more hemodynamic
disturbance, harder bone window may also limit signal of TCD.
However, the author recommended that the TCD remains the
simplest method to access the cerebral blood flow and estimate ICP
by the time. Our research has found that the more aged the patients
became, the correlation coefficient decreased more markedly by the
time, probably due to the higher age the patients’ bones become hard,
the harder to the ultrasound to cross out, thereby resulting may be
inaccurate by group of young ages. On the other hand, as in the later
time, ICP is reduced due to meeting the ICP effective treatment,
further accuracy of ICP should also not as high as before then the
correlation the between the two indices was significantly reduced in
this group of ages.

4.3.3. The linear correlation between P1 theo ICP level

Our research demonstrate that Pl and ICP has a stronger
colleration in patient who have ICP > 20 mmHg than in patients who
have ICP <= 20 mmHg. According to Bellner: using Pl index may
estimate ICP > 20 mmHg with the sensitivity by 0,89 and the
specificity by 0,92, Voulgaris thought that correlation between PI
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index and ICP value < 20 mmHg was less clear and closed compared
to ICP > 20 mmHg. Some researches in children with TBI in recent
time showed that the sensitivity of TCD in diagnose increased ICP
may be upto to 94% and normal range predictive value can be up to
95%. This showed that Pl had a closed correlation with ICP at groups
of patients with high ICP, this feature allow us to apply the method
non-invasive transcranial Doppler ultrasound to estimate indirectly
the ICP value, and by less invasive method and reduce complications
due to directly setting ICP and save costs for patients.

4.3.4. Correlation between Pl and cerebral perfusion pressure

Our reseach showed that Pl index had inverse correlation with
CPP with r = - 0,48, this result was similar to Anthony A’s result
with correlation coefficient r = - 0,412. Author Johan Bellner found
that: the cerebral perfusion pressure and Pl has rather closed
correlation (p < 0,001) with correlation coefficient r = - 0,493, shown
via the fomula to calcualte CPP = 89,646 — 8,258 x PI, the same as
our reseach. The authors also recommended to use TCD daily to
diagnose cerebrovascular disorders in patients with severe TBI.
Estimation ability of non-invasive CPP and ICP basing on the flow
rate received from TCD and artery blood pressure as the top concern
of clinicians because this allowed to know the disease inside the skull
without setting a ICP probe.

4.3.5. Suitability and diagnosis capacity increased ICP of PI
compared to invasive ICP

The sensitivity of Pl in diagnosing increased intracranial pressure
compared to measure ICP directly by camino by 96%, the specificity
97%, positive predictive value 98%, negative predictive value 95%.
José Roberto thought that TCD had sensitivity diagnose increased
ICP by 94%, negative estimation was not increased ICP by 95%.
Our research results were more than of above authors. TCD allowed
to monitor flow rate at the major cerebrovascular that may be
affected by a occupying mass to increase ICP. For these patients, the
diastolic velocity and pulse index ( PI) were selected as the index
reflecting the remarkable changes of TCD possibly estimated the
risks of increased ICP, if diastolic velocity reached the threshold
value < 25 cm/second and Pl index > 1,4 then the patients may in risk
of increasing ICP.



21

Measuring ICP directly by catheter camino set in brain
parenchyma always has precise results on intracranial pressure.
However, this measure has some complications and
contraindications. Therefore, developing a high-tech to measure ICP
invasively is target of scientists and clinical research. Our results
showed that the suitability in diagnosing increased intracranial
pressure basing on Pl and invasive ICP may be very high (Kappa
coefficient = 0,94 statistically significant with p < 0,05. This
suitability gives clinician an alternative options to diagnose increased
intracranial pressure, become less dependent on an invasive method.
Furthermore, the patients with contraindications to put invasive ICP
then TCD with alternative may be perfect. In some clinical diseases,
the patients with severe TBI accompanied by coagulopathy as
bleeding due to rupture of cerebral aneurysm, ... the atients with liver
failure, the probe set to measure ICP may increase vulnerability and
hemodynamic changes in the skull remained clouded. In this case,
monitoring ICP indirectly and non-invasive CPP by Pl may be really
necessary to monitor and guide treatment with cerebral perfusion
recovery target. Or at least have time to adjust the coagulation like a
step forward as set by ICP-invasive safely.

4.4. THE ROLE OF TCD IN DIAGNOSIS AND GUIDANCE
TO TREAT CEREBRAL VASOSPASM

4.4.1. Value of TCD in diagnosing the cerebral vasospasm

Previously cerebral angiography was considered the gold
standard for diagnose cerebral vasospasm after subarachnoid
hemorrhage. but digital cerebral angiography and major invasive
technique can cause cerebral vasospasm complications or cerebral
vasospasm makes complications more severe. Today, the research
showed that TCD has the same sensitivity MSCT angiography or
multiple cerebral brain row. So TCD become a means of vasospasm
diagnose in clinical practice can replace brain angiography.

Our research results showed that cerebral vasospasm occupied to
38,71% lower than the researches made by Vo Hong Khoi (59,8%)
and Vu Thi Huong (47,8%). It may be differences in criteria of
inclution, these above authors’ patients have subarachnoid
hemorrhage due artery aneurysms or vascular malformations, and our
patients was in group of subarachnoid hemorrhage due to injury.
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Many researchs confirmed that increased intracranial pressure and
cerebral vasospasm appears in many severe TBI . The first stage may
be brain congestion by reaction of the body after injury, however this
phenomenon only occurs in the acute phase and Lindegaard ratio
may distinguish the congestion or cerebral vasospasm at these
patients. The research of Oertel M on 299 patients with severe TBI
showed that the vasospasm ranged from 25 - 60%, in which the
vasospasm of middle cerebral artery occupied to 36%. Our research
had the same results.

Results via three times of ultrasound, we found that the middle
cerebral artery vasospasm was the most and then to the posterior
brain artery, inferior brain artery at least of vasospasm. Between the
times of ultrasound, then the second time (carried out on 6th to 8th of
disease) had the most rate of cerebral vasospasm. Research of
O’Brien found that 63% patients with vasospasm after 5th day and
reduced after day 11 + 3. According to Oertel the cerebral vasospasm
after Severe TBI at adults occupied to about 50% including previous
cycles often occur in 5th day often improves after day 14. According
to the table 3.6 showed that the flow rate of middle cerebral artery
had closed correlation with Lindegaard ratio as accessing the
vasospasm level. The time of day 6 — 8 corresponding to the 2nd
ultrasound the patients was in the strongest vasospasm corresponding
to the highest Lindegaard ratio. After day 14 the cerebral vasospasm
level was imprived the most then the increase cerebral blood flow the
most. Our reseach results were similar to the research of the author
Vu Quynh Huong.

Suitability in diagnosing the wvasospasm brain artery on
Transcranial Doppler ultrasound and X-ray MSCT 64 cerebral row
was very high (Kappa coefficient = 0,90), the statistical significance
with p < 0,05 (table 3.7). The sensitivity of Transcranial Doppler
ultrasound in diagnosing the vasospasm compared to MSCT 64 rows
by 94%, the specificity 98%, positive predictive value 97%, negative
predictive value 96%. The research showed that the two methods of
transcranial Doppler ultrasound and X-ray MSCT 64 cerebral rows in
diagnosing the cerebral vasospasm had high suitability.

4.4.2. Efficiency in treatment of cerebral vasospasm by nimodipin
The patients research diagnosed by cerebral vasospasm by TCD



23

are treated by nimodipin under regimen. The table 3.8 showed that
88,99% the patients with improvement of cerebral vasospasm
condition, although TCD used nimodipin with different doses, 4
patients found no effect because the too severe brain damage was
hypotension complications. Effective treatment of cerebral
vasospasm with dose 20 mcg/kg/h occupied to the majority occupied
to 55,66%, only one patient (2,78%) was not effective due to
consequence of hypotension to reduce dose or use other drug. Our
reseach had results higher than the author Biondi with improvement
level of vasospasm by 76%. Efficiency in treatment of cerebral
vasospasm was clear after 2 hours of continuous infusion nimodipin.
The improvement of cerebral vasospasm has been verified by
Lindegaard ratio, from 3,95 down to 2,33 (table 3.9).

The dose and using time of nimodipin has also not been agreed
between the authors. Biondi made continuous infusion nimodipin 6
mg/h in 10 to 30 minutes, Hui et al used the dose 8 mg/h nimodipin
in 15 minutes. The experience of Thomas E et al thought that it
should use the dose 0,5-2 mg/h but not lower than 0,2 mg/h and
access on the cerebral angiogram film. We used the dose 20
mcg/kg/h nimodipin with continuous infusion showed that the
vasospasm condition was clearly improved after 2 hours.

CONCLUSION

Researching on 93 patients with severe traumatic brain injury has
been monitored ICP and TCD, we obtained the following results:

1. The correlation of pulse index P1 with ICP and CPP
- The correlation between Pl and ICP ratios:

Pl and ICP was in closed correlation with r = 0,78 at 1st day,
group of young ages was in closer correlation than group of other
ages. ICP group > 20 mmHg was in closer correlation than ICP group
< 20 mmHg

- Value of PI as taking to measure ICP directly as the standard to
diagnose the increased intracranial cerebral pressure

+ Transcranial Doppler had sensitivity by 0,96, the specificity
by 0,97, positive predictive value by 0,98 and negative predictive
value by 0,95.
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+ Suitability in diagnosing increased intracranial cerebral
pressure of Pl index and measuring ICP directly highly with
Kappa coefficient = 0,94

- Pl index and CPP has rather closed correlation with r = - 0,48

2. The role of mean velocity and Lindegaard ratio guiding
treatment of cerebral vasospasm in patients with severe TBI.

- The rate of cerebral vasospasm diagnosed by TCD by 38,71%,
highest at 2™ ultrasound (day 6 — 8) by 38,04% with mean velocity
and Lindegaard ratio at middle cerebral artery by 157,69 + 18,66 and
3,82+0,84.

- If taking MSCT 64 cerebral rows as the standard to diagnose the
vasospasm, the diagnosis capacity of cerebral vasospasm of TCD was
high with the sensitivity by 0,94, the specificity by 0,98 and Kappa
coefficient = 0,90, the statistical significance by p < 0,05

- Nimodipin is effective in improving the cerebral vasospasm after
two hours of infusion by 88,99% with Lindegaard ratio by 2,33 + 0,47.

RECOMMENDATIONS

On basis of the research results and conclusion of the
dissertation, we should make our recommendations as follow:

1. Transcranial Doppler has closed correlation with invasive ICP,
quite simple mean and non-invasive technique may be applied
soon after traumatic brain injury without invasive ICP. The
potential value of TCD may screen the patients with high ICP,
limit the disadvantages of the invasive methods, prognosis the
treatment direction of increased intracranial cerebral pressure in
order to improve efficiency and contribute to improving the
quality of life, reduce more burdensome sequelae for patients.

2. Transcranial Doppler ultrasound is an easy-to-implement, secure,
not bleeding and low cost technique, possibly carry out for many
times and valuable in early diagnosing, monitoring and treating
the cerebral vasospasm. Transcranial Doppler ultrasound
technique can be transferred and deployed in the central and
provincial hospitals, helping monitor and detect cerebral
vasospasm early complications after injury.



