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GIO1 THIEU LUAN AN

1. Pit van dé

Chét nio duogc dinh nghia 1 ngig khdng hdi phuc tt ca cac chic ning
ndo bao gém ca than ndo hay chét toan bo nio, dinh nghia nay duoc ap dung
& da s6 cac nudc trén thé gigi. Nhung Vuong qudc Anh va mét sé nuéc khac,
dinh nghia chét ndo 1a nging khdng hoéi phuc chie nang than nio hay chét
than ndo. O Viét Nam, chét ndo Ia tinh trang toan bd n&o bi ton thuong nang,
chirc ning cua nio da ngung hoat dong va nguoi chét ndo khong thé song lai
dugc. Pé chan doan xac dinh chét ndo, ngudi ta da dua ra cac tiéu chuan 1am
sang, tiéu chuan can 1am sang, tiéu chuan thoi gian chan doan va tiéu chuan
s6 nguoi tham gia chan doan chét ndo. Tuy nhién, viéc ap dung céac tiéu
chuan nay & cac nudc trén thé gisi lai ¢ su khéc biét rat dang luu . Theo két
qua khao sat caa Wijdicks tai 80 nuéc trén thé gici nam 2002 thi c6 dén 60%
s6 nudc thyc hién chan doan chét ndo chi bang 1am sang 1a du. Tiéu chuan
can 1am sang chi sir dung dé hd tro khang dinh chét ndo khi: Hoac mubn rat
ngan thoi gian chan doan chét ndo; hoic 1am sang khong du chan doan chét
ndo do c6 yéu té gay nhidu hay nhimg kho khin khong thé thuc hién day du
cac test 1am sang chan doan chét ndo. Tai 40% s6 nudce con lai va Viét Nam,
ngoai chan doan 1am sang chét ndo, bat budc phai cé it nhat mot tiéu chuan
can lam sang hd tro mai du khiang dinh chét ndo. Mt khac ciing theo
Wijdicks va mét s6 nghién ciru khéc thi tidu chuan thoi gian va tiéu chuan sé
nguoi tham gia chan doan chét ndo ciing rat khéc nhau. Véi cac nudc qui
dinh phai tién hanh > 2 14n chan doan 1am sang chét ndo thi khoang thoi gian
gitta 2 1an dao dong tir 2 — 72 gid, mot sb nude khong co qui dinh vé khoang
thoi gian nay. Tiéu chuin sb ngudi tham gia chan doan chét ndo thi véi chi 1
bac sy 1a phd bién nhat, Vuong quéc Anh yéu cau phai 2 bac sy, mot sé dao
luat qui dinh bt budc 2 bac sy chi & bénh nhan duoc can nhéc hién tang, cac
nu6e qui dinh > 3 bac sy chi chiém 16% trong d6 c6 Viét Nam va 6% céc
nudc con lai khong rd qui dinh.

Viét Nam, chin doan chét ndo phai duoc thuc hién theo luat sé
75/2006/QH11 va Qui dinh cua B Y t& ndm 2007. Tuy nhién tir khi ¢6 luat
ra doi, viéc nghién ctru dp dung céc tiéu chuan chan doan chét ndo theo luat
dinh vao thyc té 1am sang chua dwoc tién hanh. Do d6, chung t6i tién hanh
dé tai: “Nghién cru 4p dung céc tiéu chuin chin doan chét ndo cia Viét
Nam trén cac bénh nhan chin thwong se ndo ning” voi 3 muc tiéu:
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1. Pdnh gid y nghia ciia cdc diéu kién tién quyét triéc méi lan thyc hién
cac test 1am sang chdn dodn chét ndo, nhitng thay déi va bién ching trong
thuc hién test ngung tho.

2. Xdc dinh sy phi hop vé két qud cuia cac test 1am sang chan dodn chét ndo
gitra bac sy gay mé hai sitc va ngogi than kinh ¢ 3 lan thuc hién chan dodn.

3. Xdc dinh ddc tinh nang luc chan dodn chét ndo cia cac test 1am sang
lan 3 va céc test cdn 1am sang.

2. Tinh cap thiét cia deé tai

Hién nay, chan thuong so ndo niang hay gap ¢ nudc ta vai ty 1¢ tir vong
cao. Chan doan chét ndo c6 vai trd quan trong giup tién luong bénh va dac
biét gép thém ngudn tang ghép do bénh nhan chét ndo hién ting. Trén thé
gidi, tiéu chuan chan doan chét ndo khac nhau ¢ mdi nudce, duoc sta doi
sau mot thoi gian dua vao cac bang ching nghién cieu khoa hoc. Tiéu chuan
chan doan chét ndo cua Viét Nam di dwoc luat hda tir nam 2007 va can
dugc nghién cau ap dung 1am sang dé danh gia tinh chinh xac cua chan
doan, su pht hop véi thuc té va mot sb tré ngai. Nhirng két qua nghién ctu
trong dé tai nay c6 thé 1a co sé khoa hoc duoc sir dung dé chan doan chét
n&o tai mot s6 co s y té cling nhu gbp phan cho viéc b sung, diéu chinh
tiéu chuan chan doan chét ndo trong thoi gian toi.

3. Nhirng dong gép mai cia luan an

Két qua luan an cho thiy voi tiéu chuan caa Viét Nam, chan doan chét
ndo la chinh xac tuyét d6i 100%.

Két qua luan an cho thiy ning luc chan doan cao cua dién ndo do, siéu
am Doppler xuyén so va chup mach ndo sé hoa xda nén (tiéu chuan vang)
dé co thé chon &p dung tuy vao diéu kién trang thiét bi cua timg co so y té
va hoan canh cu thé ctia bénh nhan.

Két qua luan an cho thdy tiéu chuan thoi gian (3 lan trong 12 gid) va qui
dinh sé luogng va chuyén khoa cua can b y té thuc hién céc test 1am sang
(dic biét co nguy co nhu test ngirng thd) ¢6 1& chwa phu hop va 1a co so dé
xem xét diéu chinh vé mat phap 1y trong tuong lai gan.

4. Bb cuc cha luan an

Luan &n gdm 129 trang, bao gém: phan dit van dé 2 trang, tdng quan tai
liéu 40 trang, ddi trong va phuong phap nghién ciru 26 trang, két qua nghién
ctu 21 trang, ban luan 37 trang, két luan va kién nghi 3 trang. C6 26 bang, 2
biéu dd, 15 hinh va 151 tai liéu tham khao (tiéng Viét, tiéng Anh).
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Chuong 1: TONG QUAN
1.1. Lich sir chét ndo
1.2. Giai phau va chire niing ciia hé than kinh
1.3.Sinh ly bénh chét nao
1.4.Lam sang chét ndo
1.4.1. Cic diéu kign tién quyét

Trong chan doan chét ndo (CDCN), cac diéu kién tién quyét co y nghia rat
quan trong va phai duoc théa mén trudc khi tién hanh chan doan, cac diéu kién
tién quyét bao gom:

- R6 nguy@n nhan chét ndo.

- Loai trir cac yéu té gay nhidu cd thé 1am sai CBDCN bao gém: Cac
thudc e ché than kinh trung wong, thudc @c ché than kinh — co, khong co
rbi loan dién giai, toan kiém va noi tiét nang, than nhiét dat muc > 32°C,
huyét ap tam thu dat muc binh thuong (> 90mmHg).

1.4.2. H6n mé sau

Hon mé dugc dinh nghia: Mat bat ctr mot dap ing dan truyén qua ndo dbi voi kich
thich c6 hai, tiéu chuan hén mé sau trong CbCN 3 diém Glasgow (GCS) 3 diém.
1.4.3. Mit cdc phdn xqa than nao bao gom

- Mét phan xa ddng tir voi véi anh sdng manh, hai dong tir ¢é dinh &
gitra va gidn > 4mm.

- Mét phan xa giac mac.

- Mét phan xa dau — mat.

- Mét phan xa mét — tién dinh.

- Mét phan xa ho khi kich thich khi.

- Test ngimg thé duong tinh: Bénh nhan (BN) khong th lai khi bé may
tho trong 10 phat va gié tri PaCO, tang > 60mmHg hoac PaCO, tang >
20mmHg so véi PaCO,nén & BN c6 &t CO, man tinh (delta PaCO,); hoac BN
khong tho lai trong thoi gian < 10 phat (phai ngimng test do xuat hién bién
chtmg) nhung PaCO, van ting > 60mmHg hoic delta PaCO, van > 20mmHg.
1.4.4. Céc tinh trang than kinh dé gay nham lan trong chét néo
1.5.Can lam sang chét néo

Muc dich cua céc test can 1am sang gitp khiang dinh chét ndo l1a: Hoic
xéc dinh ngirng tuan hoan ndo; hoidc xac dinh nging hoat dong dién ndo.
1.5.1. Cic test cin lim sang xdc dinh ngirng tudn hoan nio
1.5.1.1. Chup déng mach ndo

Chup dong mach ndo quy uéc hoic chup dong mach ndo s héa xd6a nén
(DSA): Pugc coi 1a “Tiéu chuan vang” trong CDCN. Tiéu chuan CHBCN:
Khong thdy ngim thudc dbi quang ca 4 dong mach (2 déng mach canh trong va 2
dong mach dét séng) khi di vao trong no.
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1.5.1.2. Chup mach ndo cdit lép vi tinh (CTA)

Tiéu chuan CBCN: Sy ngirng lai ciia dong thude ddi quang & ngang mirc
dong mach canh trong doan xwong da, va dong mach dot séng & ngang mic
16 Magna, khdng c6 tuan hoan tinh mach hién hinh trong so. Can chup cit
I6p vi tinh so ndo trude bom thude ddi quang vao tinh mach dé danh gia cac
t6n thuong cua nao.
1.5.1.3. Chup mach ndo bang chdt ddinh ddu phong xa (chup déng vi
phéng Xa néo)

Tiéu chuan chan doan: Hinh anh chét nio dwoc thé hién qua cac diu
hiéu gém khong c6 dong chay cuaa cac dong mach ndo giira, ndo trudc, ndo
sau trong qua trinh ghi hinh; khong thay tap trung hoat do phong xa trong
nhu mé ndo; tang tap trung hoat do phdng xa & viing mili xoang.
1.5.1.4. Siéu am Doppler xuyén s¢ (TCD)

Tiéu chuan CDCN cua TCD: Thay nhitng tin hiéu dic thu cua ngung
tuan hoan ndo ghi duoc ¢ nhimg dong mach trong va ngoai so, qua 2 lan
kham céch nhau it nhat 30 phut:

+ Dang song 2 pha, hoic cac dinh song tam thu ghi duoc trong bat ky
d6ng mach n&o nao cua tuan hoan nio trurdc VA sau.

+ Sy mét tin hiéu dong chay caa cac dong mach 16n ving nén so, két
hop voi nhitng tin hiéu ngoai so dién hinh ctia ngirng tuan hoan c6 thé duogc
chap nhan nhu bang chiing cua ngimng tuan hoan néo.
1.5.1.5. CAc test cdn lam sang khac
1.5.2. Cac test cdn lam sang xdc dinh ngirng hoat dong dién nio
1.5.2.1. Pi¢n niio do (EEG)

Nguyén Iy: Khi té bao than kinh hoat dong, mdi té bao than kinh xuat
hién mot dién thé hoat dong, cac dién thé hoat dong cua tit ca cac té bao
than kinh tong hop lai thanh dién thé hoat dong cua ndo, dd thi ghi lai cac
song dién ndo goi la dién ndo do.

Tiéu chuian CDCN: EEG ding dién trong > 30 phit va ghi véi do nhay
da dugc tang 1én tdi thiéu 2pV.
1.5.2.2. Do thé ning kich thich thinh gidc than néio
1.5.3. Sw lwa chon céc test cgn 1am sang trong chdn dodn chét néo
1.6. Céc tiéu chuan chan dosn chét ndo & ngudi lon trén thé gisi
1.6.1. Cdc tiéu chudn chin dodn chét nio ciia Hpi Than kinh hoc My
néim 1995 va cdp nhit dwa trén bang chirng nam 2010 (Céc tiéu chuan
chan doan chét toan bo nio)

1.6.2. Cdc tiéu chudn chéin dodn chét thin nio ciia Vwong Quéc Anh
ném 1976 (Céc tiéu chuan chin doan chét than nio)
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1.7. CAc tiéu chuéin chan do4n chét ndo caa Viét Nam
1.7.1. Tiéu chudn ldm sang xdc dinh chét néo

Chén doan 1dm sang chét ndo theo qui dinh trong luat phai duoc thyc hién 3
lan, cach nhau mdi 6 gio. CAc tiéu chan 14m sang xac dinh chét ndo gom:

+ Hon mé sau (thang diém hdn mé Glasgow bang 3 diém).

+ Pong tar ¢b dinh ¢ gitra (dong tir hai bén gidn trén 4mm).

+ Pdng tir mat phan xa vai dnh sang (anh sang dén pin).

+ MAat phan xa gi4c mac.

+ Mat phan xa ho khi kich thich phé quan.

+ Khong c6 phan xa dau — méat: Mat phan xa mat blp bé.

+ Mit khong quay khi bom 50ml nudc lanh vao tai: Phan xa mat — tién
dinh am tinh.

+ Mat kha nang tu tho khi bo may tho (test nging the duong tinh)
1.7.2. Tiéu chudn cdn ldm sang xdc dinh chét ndo

Dé khing dinh chét ndo phai cd it nhat 1 trong 5 test can 1am sang xac
dinh: Hoac ngirng hoat dong dién ndo hoac ngirng tuan hoan ndo. 5 test can
lam sang d6 gdbm: EEG, chup mach cit 16p vi tinh, TCD, chup dong mach
n&o va chup ddng vi phong xa nao.
1.7.3. Tiéu chudn théi gian dé xdc dinh chét ndo

V6i qui dinh 3 1an chan doan 1am sang chét ndo, nhu vay it nhat la 12
gi0, ké tir khi BN c6 du céc tiéu chuan 1am sang va khong hdi phuc méi
duoc CDBCN.
1.7.4. Qui dinh sé nguwoi tham gia chdn dodn chét ndo

Khi tién hanh xac dinh chét ndo phai c6 3 béac sy du diéu kién theo quy
dinh tai Diéu 27, luat sé 75/2006/QH11 cung danh gi4, c6 y kién doc lap va
ky vao bién ban riéng cho mdi ngudi tai 3 thoi diém: Bat dau xac dinh chét
ndo va hai thoi diém tiép theo 14 6 gio va 12 gio ké tir khi bat dau xac dinh
chét néo.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciu
2.1.1. Tiéu chuin ly’a chon bénh nhan vao nghién ciru i

- Cé&c BN bi chan thuong so ndo nang, ¢ hdén mé sau vai GCS 3 diém,
duoc diéu tri hdi stc tai khoa Gay mé Hoi strc, bénh vién Viét Buc tir thang
11/2009 dén 2/2016.

- Tudi tir 18 dén 65 tuoi.



- Tén thuong ndo ning do chin thuong so ndo dugc xac dinh trén chup
cat 16p vi tinh so.

- Ngtrng thé va phu thudc hoan toan may the.

2.1.2. Tiéu chudn logi trir

- Céc truong hop khong &p dung tiéu chuan 1am sang dé xac dinh chét
ndo theo qui dinh cua Bo Y té:

+ Chua c6 chan doan nguyén nhéan 1 rang c6 thé giai thich tinh trang
hon mé va chét ndo trén 1am sang.

+ Than nhiét < 32°C.

+ Nghi ngd BN ngé doc thude hay c6 dung thude e ché than kinh — co;
phong bé than kinh — co; giy mé sau.

+ R&i loan noi tiét va chuyén hoé.

+ CA tinh trang s¢ hozc tut huyét ap: Huyét 4p tam thu < 90mmHg hoic
trung binh < 60mmHg.

+ Trang thai tc ché tam than: Khong dép tmg voi moi kich thich mac du
BN van con dang song.

+ Hoi chiing Guillain — Barré nang; ran doc can phai tho may.

- M6t s6 tidu chuan loai trir khac:

+ Gia dinh khong dong y cho BN tham gia nghién cuu.

+ C6 hoic nghi ngd tién str co bénh tim mach, phéi, gan, than.

+ Bénh truyén nhidm (HIV, lao tién trién, giang mai), nhiém triing ning
hozc nhidm tring mau khong kiém soat dugc, bénh ung thu, suy da tang nang.

+ Khéng chup cat 16p vi tinh so ndo hoic két qua chup cét 16p vi tinh
binh thudng.

+ Truyén lién tyc thiopental tinh mach diéu tri ting ap luc ndi so trong
giai doan sau mé.

+ C4c BN c6 diém GCS ting dan (> 4 diém) sau khi duoc hdi stc tich cuc.
2.1.3. Tiéu chudn dwa ra khéi nghién ciru

- Bénh nhan chét hoic gia dinh xin dua v& nha khi chua kip 1am cac test
I1am sang CDCN.

- Bénh nhan chét hoic gia dinh xin dua vé nha khi chua du tiéu chuan
thoi gian CDCN (chua du 12 gio dé thuc hién dugc céc test 1am sang chan
doan chét ndo lan 3).

- Bénh nhén dugc md lai trong qua trinh theo ddi CDCN.

2.2. Phuong phap nghién ciu
2.2.1. Thiét ké nghién ciru: Nghién ctru 1am sang tién ctru, mo ta cit ngang
va theo doi doc.



2.2.2. C& méu nghién ciru
C& mau dé uée tinh do dac hiéu cho nghién ctru chan doén theo cong thirc
N FP+ TN
= 1 - pgis

FP + TN = thz-psp-(l — psp)

FP: Duong tinh gia; TN: Am tinh that; pSp Do dic hiéu (liy do dic hicu
cua TCD = 0,99); Z2 Hang s6 cta phan phdi chuan; véi o = 0,05 thi
72 =1,96%; w: Sai s6 cua do nhay va do dac hiéu dao dong trén dudi 5%
(W = 0,05); pgis: Ty 1é tir vong ctia chan thuwong so ndo ning c6 GCS 3 diém
lic vao vién dao dong tr 0,492 — 0,768 tuy tirng nghi€n ciu. Chon pgis =
0,6. Vay co mau tinh dugc theo cong thic:
(1.96°.0,99.0,01)/0,05?

(1-0,6)
2.2.3. Cdc tiéu chi danh gia trong nghién ciru
2.2.4. Mgt s tieu chudn va dinh nghia si¢ dung trong nghién cru
2.2.5. Tién hanh nghién cru
2.2.5.1. Phwong tién tién hanh nghién ciru
2.2.5.2. Qui trinh chdn dodn chét ndo

Chan doan chét ndo theo cac tiéu chuan cua Viét Nam dugc tién hanh
tuan tyu theo 4 budc:

Buwoc 1.

Béc sy gay mé hoi st (BSGMHS) xéc dinh du cac dleu kién tién quyet
gém: RO nguyén nhan chét ndo va loai trir cac yéu té gay nhiéu c6 thé
lam chan doan sai chét ndo.

Buot 2:

Chan doan 1am sang chét nfdo: BSGMHS va bac sy ngoai than kinh
(BSNTK) thuc hién va danh gia doc 1ap két qua 7 test 1am sang dénh gia
mat phan xa than n&o. Vai riéng test nging the chi do BSGMHS thuyc hién,
BSNTK cung ching kién va nhan dinh két qua doc 1ap. Bac sy phéap y
khong phai 1a bac sy 1am sang nén chi tham gia chirng kién cuing va ching
thuc két qua caa céc test 1am sang CDCN.

Chén doan 1dm sang chét ndo duoc thyc hién 3 Ian, cach nhau mdi 6 gio.

7 test 1am sang danh gia mét phan xa than nio bao gom:

- Hai dong tir ¢6 dinh & giita va gidn > 4mm
Mat phan xa dong tir véi anh sang manh
Mat phan xa gi4c mac
Mat phan xa dau — mit (d4u hiéu mét bap bé)

Ng = =38 BN



- MAét phan xa mét — tién dinh

- Mat phan xa ho khi kich thich khi quan

- Test ngung thé duong tinh (PaCO, dich > 60mmHg hoac delta PaCO,
>20mmHg).

Buoc 3:

Sau chan doan 1am sang chét ndo lan 3, 3 test can 1am sang khang dinh
chét ndo gém: TCD, EEG, DSA s& duoc thuc hién va doc két qua boi cac bac
sy chuyén khoa giau kinh nghiém. Két qua cac test can 1am sang khang dinh:
Hoac ngung tuan hoan ndo hoic ngirng hoat dong dién nio.

Buwoc 4.

Két luan chét ndo (theo diu 28, 29 trang 24, 25 cua luit va Qui dinh
cia BOY té). Bénh nhan duoc xac dinh chét ndo khi: B3 duge 1am chan
doan 1am sang chét ndo 3 lan, cach nhau mdi 6 gid va phai co it nhat 1 test
can 1am sang khang dinh chét ndo dwong tinh.

2.2.6. Cac tham sé va bién sé nghién ciu

- Bic diém chung BN nghién ctu.

- Cac diéu kién tién quyét, nhitng thay do6i va bién ching trong thuc hién
test ngurng thé.

- Két qua cac test 1am sang danh gid mit phan xa than ndo, va xac dinh
d6 phu hop vé& két qua cua céc test 1am sang giita 2 bac sy bang hé sé
Kappa.

- Ning Iyc CDCN cua cac test 1am sang 1an 3 va cac test can 1am sang
bang d6 nhay, do dac hiéu, gia tri tién luong duong tinh, gia tri tién luong
am tinh.

Chuong 3: KET QUA NGHIEN CUU
Do béc sy phap y chi tham gia ching kién cling va ching thuc két qua
cua cac test 1am sang CDCN, nén trong ket qua nghién ctu, ching toi chi
tinh todn dya trén so li¢u thu dugc tir 2 bac sy 1d&m sang ma khong cé ket
qua tir bac sy phap y.
3.1. Pic diém chung ciia 53 bénh nhan nghién ciru
~e Tuai: Tudi trung binh 12 32,9 + 12,6 tuoi; nho nhat - 16n nhat: 18 - 64
tudi. Ty s6 nam/nir: 5,63.
e Nguyén nhan chdn thuwong se ndo: Tai nan giao théng la 98,1%; tai
nan sinh hoat 1a 1,9%.
e Két cuc ciia 53 BN sau CPCN theo céc tiéu chudn Vigt Nam: Chét ndo
hién tang 1a 47,2%; chét ngting tuan hoan 13 49% va chua chét ndo 1a 3,8%.
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3.2. Cac diéu kién tién quyét truwec mdi 1an thuc hién cAc test 1am sang
chan doan chét ndo, nhirng thay di va bién chirng trong thuc hién test
ngurng thé
3.2.1. Cdc diéu kién tién quyét trweéc méi lan thuc hién céc test 1am sang
chdn dodn chét ndo

e Pic diém ton thwong so ndo cia 53 BN nghién ciu:

- Mau ty ngoai mang cimg lon, xuét huyét mang mém, phii ndo nang: 13,2%.

- Méu tu dudi mang cang I6n, dap ndo, xuit huyét mang mém, phu ndo

nang: 20,8%.

- Céc ton thuong hdn hop trong so nang: 66,0%.
e Pic diém phiu thuat cia 53 BN nghién ciru: Phau thuat 1a 28,3%;

khong phau thuat 12 71,7%.

Bdang 3.3. Piéu kign tién quyét vé huyét dp trwéc méi lan thuc hign cac test
lam sang CPCN ¢ 53 BN nghién criru

biéu kién tién quyét Test lan 1 Test lan 2 Test 1an 3
Huyét ap X +£SD 119,8 + 14,0 124,1 + 16,4 119,3 + 18,2
tam thu .

(mmHg) Min — max 94,0 - 146,0 92,0 -166,0 90,0 -161,0
Huyét ap X +SD 85,7 + 11,7 88,9 + 15,1 81,1 + 16,3
trung binh :

(mmHg) Min — max 62,0 -115,0 60,0 -125,0 61,0 -125,0

Bdng 3.4. Cic diéu ki¢n tién quyét khdc trwéc moi lan thuc hién cac test 1am
sang CPCN ¢'53 BN nghién crru

Cic diéu kién tién quyét Test lan 1 Test lan 2 Test lan 3
Nhiét do X +SD 36,7+0,6 36,7+0,5 36,7+0,6
hau hong Min — max 36,0-38,4 36,0 - 38,6 36,0 - 38,7
Puong mau X £SD 8,1+14 7,716 82+15
(mmol/l) Min — max 42-10,9 3,7-10,8 45-10,7
Natri mau X +SD 148,0+5,6 1495+ 4,6 149,7+5,6
(mmol/l) Min-max | 132,0-159,2 | 135,0-157,6 | 130,0-159,6
Nudc tiéu X +SD 150,7 + 39,6 1425 + 39,2 149,8 + 44,1
(ml/gio) Min — max 50,0 - 210,0 40,0 - 200,0 40,0 -210,0
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Bdng 3.5. Cdc diéu kién tién quyét vé toan Kiém va khi mdu trwéc méi lan
thuc hién cac test 1dm sang CPCN ¢ 53 BN nghién ciru.

Piéu kién tién quyet Testlan 1 Testlan 2 Test lan 3
pHdong X +SD 7,37 +£0,05 7,38 + 0,04 7,37 £0,04
mach Min — max 7,29-1751 7,30 - 7,46 7,32 17,48
PaO, X £SD 407,50 + 133,95 | 408,75+ 154,33 | 384,41 + 132,39
(mmHg) |Min — max 120,6 — 665,0 100,5-718,0 131,0 - 670,0
PaCO; X £SD 42,47 +1,85 42,57 £ 2,06 42,64 + 1,46
(mmHg) | Min — max 39,0-45,1 38,3-45,1 40,0 -45,1

3.2.2. Nhitng thay doi va bién chitng trong thuwe hign test ngirng the dé
chin dodn chét ndo 6 53 bénh nhin nghten ciru.
Bdng 3.6. Thay doi toan klem khi mau, SpO, trong theec hign test ngang
thé lan 1 ¢ 53 BN nghién citu.

om | e e Sy o]
s T TR o
Pa0; (MMHG) e o1~ 1906 6050 | 660068510 <
PacO, (mmHg) | ESE 432é?07 = 415{315 6701,§01—i 1112é,1020 <001

Delta PaCO, (mmHg) | X £ SD 29,06 * 11,61
SpO, thap nhat (%) Miini—sn?ax gié?:iléo%)

Delta PaCO,: Chénh 1éch PaCO; trudc va 10 phut sau thao may tho.

(*) kiém dinh t test

e Cac bién chirng trong thuwc hién test ngirng thé ldn 1 & 53 BN

nghién ciru:

pH <720 chiém 22,6%; PaCO, > 80mmHg 12 20,8% va 1 BN bj tran khi

mang ph01 (1,9%).

Bdng 3.8. Thay doi toan klem khi méau, SpO, trong thuc hi¢n test ngang
thé lan 2 ¢ 53 BN nghién citu.

L. Ngay truéc Ngay truoc lap *
Céc chi so thdo may thé lai may thé P
- XZSD | 738:004 723+005
pHdong mach e = 730 - 746 710736 | <001
X £SD | 408,75 154,33 | 350.75 % 151,59
PaO, (mmHg) Min—max | 1005- 7180 | 8020-67800 | <001
X £SD | 42572206 | 7056%7,77
PaCO, (MMHY)  —in " max | 383451 500-9041 | <001
Delta PaCO, (MmHg) | X * SD 28,04 * 8,35
. X £SD 98.81 % 2.60
SpO; thap nhat (%) i max 91,0 —100,0

(*) kiém dinh t test
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e Cac bién chirng trong thuwc hién test ngirng thé lin 2 & 53 BN

nghién ciru:

PH < 7,20 chiém 18,9%; PaCO, > 80mmHg 14 13,2%
Bdang 3.10. Thay déi toan kiém, khi mau, SpO, trongthec hign test ngirng
thé' lan 3 ¢ 53 BN nghién citu.

Céc chi sé Ngay t,ru’O'Cvthao Ngay trlu’(rc [ap lai o*
may thé may thé
- X £SD 737+004 723+004
pH dong mach = T 3> 7 48 700 734 | o0t
X £SD | 384.41+13239 | 33526 % 139,62
Pa0, (MmHQ) = T 1310 6700 | 7.60_65000 | - Ot
X £SD 42.64 £ 1.46 71,46 £ 9.46
PaCO, (mmHY) i max T 400451 6100 o880 | 00t
Delta PaCO, | o, oy 28,53 + 9,46
(mmHg)
SpO, thép nhat | X £ SD 98,66 * 2.39
(%) Min — max 90 -100

(*) kidm dinh t test

e Cac bién chirng trong thuwc hién test ngirng thé lin 3 & 53 BN
nghién ciru:

pH < 7,20 chiém 13,2%; PaCO, > 80mmHg 1a 15,1% va 2 BN bi bi réi
loan nhip tim (3,8%).
3.3. Sw phu hep vé két qua cia cac test 1am sang chan doan chét n&o
giira bac sy gay mé hdi sic va ngoai than kinh trong 3 lan thuc hién
chan do4n & 53 bénh nhan nghién ciu.

Bdng 3.12. Két qu ciiia cac test 1am sang trong CPCN lan 1653 BN nghién czu

Test lam sang BSGMHS BSNTK o
nBN) | % |[n(BN)| %
Hai dong tir ¢ dinh & giira va gidn > 4mm 46 | 868 | 45 | 84,9 |>0,05
Mat phan xa dong tir véi anh sang 50 |943| 52 | 981 |[>0,05
Mat phan xa gidc mac 53 100 | 53 100
Mat phan xa ho khi hat ngi khi quan 53 100 | 53 100
Mat phan xa dau — mat 43 [811| 45 | 84,9 |>0,05
Mat phan xa mat — tién dinh 49 | 925 | 48 | 90,6 |>0,05
Test nguing thé duong tinh 53 100 | 53 100

(*) kiém dinh y” va Fisher’exact test




12

Bdng 3.13. S phil hgp vé két qud ciia test 1am sang CDCN ¢ lén 1: Hali
dong ti co dinh ¢ gia va gidn > 4 mm.

Hai dong tir ¢6 dinh & giira va gidn > 4mm
Bic si ngoai than kinh
Z 8 (+) | () | Téng | Heésb Kappa P’
e () | 44 2 46
s o |1 6 7 0,77 <0,001
R g | Tong 45 8 53

(+): Hai dong tir ¢ dinh ¢ giira va gian > 4mm; (-): Hai dong ti co dinh ¢
giita va gian < 4mm
(*) kiém dinh Fisher’exact test
Bdng 3.14. Sw phil hep vé két qud ciia test 1am sang CPCN ¢ lan 1: Mat
phdn xa dong ti véi anh sang.

Mat phan xa dong tir véi anh sang
Bic si ngoai than kinh
Z s " | 0 Tong He s Kappa p
o= | (+) | 50 0 50
s=[ O | 2 1 3 0,49 <0,001
@ E |[Tong | 52 1 53

(+): Mat phan xa; (-): Con phdn xa
(*) kiém dinh Fisher’exact test
Bdng 3.15. Sw phil hop vé két qud ciia test 1am sang CPCN ¢ lan 1: Mat
phdn xa dau — mdt.

M4t phan xa diu — mat
Bic si ngoai than kinh
&8 (+) | (9 | Tong | Hésd Kappa p
o= | () 43 0 43
2= 0 2 8 10 0,87 <0,001
R E | Tong 45 8 53

(*) kiém dinh Fisher’exact test
Bdng 3.16. Sw phil hep vé két qud ciia test 1am sang CPCN ¢ lan 1: Mat
phdn xa mt — tién dinh.

Mit phan xa mit — tién dinh

Bic si ngoai than kinh
&5 (+) [ (9 | Téng [ HesbKappa P’
R (+) 48 1 49
; = ) 0 4 4 0,88 < 0,001
R g | Tong 48 5 53

(*) kiém dinh Fisher’exact test
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Bdng 3.17. Sw phu hgp vé két qud ciia cd 4 test |am sang CPCN lan 1
(hai déng tir cé dinh ¢ gifa va gidn > 4mm; mdt phdn xg déng tir véi anh
sang; mdt phan xa dau — mdt; mdt phan xa mdt — tién dinh).

Bac si ngoai than kinh

(+) | () |Tong| HésdKappa | p

® | 40 | 2 | 42

A 1 | 10 | 11 0,84 <0,001
Tong 41 12 53
(*) kiém dinh Fisher’exact test
e Két qud cria 3 test 1am sang con lai trong chédn dodn 1am sang chét ndo
lan 1 ¢ 53 BN nghién cizu: Mat phan xa giac mac; mat phan xa ho khi hat
noi khi quan; test ngung thé duong tinh l1a phu hop hoan toan gita
BSGMHS va BSNTK.
e Két qua cria cac test 1am sang trong chén dodn lim sang chét n&o ldn 2 va
ldn 3 ¢:53 BN nghién cizu: La hoan toan nhu nhau giita 2 bac sy.
e Ty 1 chin do4n 1am sang chét nio dwong tinh ciia 2 bac sy & 3 1an
chén doan trén téng sé 53 BN nghién ciu:

- Lan 1: BSGMHS la 81,1% (43/53 BN); BSNTK la 84,9% (45/53 BN)

- Lan 2 va lan 3: ty 1¢ cua ca 2 béac sy déu la 92,5% (49/53 BN)
3.4. Ning luc chin doan chét ndo ciia cac test |am sang 1an 3 va cac test
can 1am sang & 41 bénh nhan (c6 du 3 test cian lam sang gom EEG,
TCD, DSA)

Chon DSA lam “Tiéu chuan vang”, niang luc CDCN cua céc test lam sang
14n 3 va céc test can 1am sang s& duoc tinh nhu sau:
3.4.1. Nang luc chin dodn chét néo cia céc test 1am sang lan 3

Bdng 3.22. Ning luc CPCN ciia cAc test 1am sang lan 3

*

ac si gay
hoi sirc

«@D

B
m

CAc test 1am san Két cuc trén DSA Tong
g Chétndo | Khéngchétnao | sb
2 i (+) duong tinh 37 0 37
Ctmn (iloan (-) &m tinh 2 2 4
lam sang 2 -
Tong so 39 2 41
Giatri Se =94,9%; Sp = 100,0%; PPV = 100,0%; NPV = 50,0%
p p*< 0,01

(*) kiém dinh Fisher’exact test
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3.4.2. Niing luc chan dodn chét ndo ciia céc test cgn 1am sang
3.4.2.1. Néng lyc chan dodn chét ndo cia di¢n nio do (EEG)
Bdng 3.23. Nang luc CDCN cua dién nédo do (EEG)

Test can 1am sang Két cuc trén DSA Toéng
khiang dinh chét ndo Chétndo | Khongchétndo | so6
(+) xac dinh chét ndo 34 0 34
EEG | (-) xac dinh khdng chét ndo 5 2 7
Tong so 39 2 41
Giatri Se = 87,2%; Sp = 100,0%; PPV = 100,0%; NPV = 28,6%
p p =0,026

(*) kiém dinh Fisher’exact test
3.4.2.2. Ning lwc chin dodn chét nao ciia TCD .
Bdng 3.24. Néing luc CDCN ciia TCD lan 1

Test can 1am sang Két cuc trén DSA Téng
khing dinh chét ndo Chét ndo Khongchét ndo s0
Tcp () xéc dinh chét ndo 33 0 33
(-) xac dinh khdng chét ndo 6 2 8
Tong so 39 2 41
Giatri Se = 84,6%; Sp = 100,0%; PPV = 100,0%; NPV = 25,0%
p p =0,034

(*) kiém dinh Fisher’exact test .
Bdng 3.25. Nang luc CDCN ciia TCD ¢ lan 2

Test can 1am sang Két cuc trén DSA Téng
khing dinh chét ndo Chétndo | Khong chét ndo s0
TCD | (+) xac dinh chét ndo 36 0 36
(-) xac dinh khéng chét ndo 3 2 5
Téng s6 39 2 41
Giatri Se =92,3% ; Sp = 100,0% ; PPV = 100,0%; NPV = 40,0%
p p =0,012

(*) kiém dinh Fisher’exact test ]
3.4.2.3. Nang lyc chan dodn chét nao khi phoi hgp EEG va TCD
Bdng 3.26. Nang luc CDCN Kkhi ket hop EEG va TCD

Test can 1am sang Két cuc trén DSA Téng
khing dinh chét ndo Chét nfio | Khdngchét nfo sb
EEGva (D xédc dinh ch{ét nio _ 39 0 39
TCD (—) Xac fi;nh khdng chét ndo 0 2 2
Tong so 39 2 41
Gia tri Se = 100,0%; Sp = 100,0%; PPV = 100,0%; NPV = 100,0%
P p'<0,01

(*) kiém dinh Fisher’exact test
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Chuong 4: BAN LUAN
4.1. Pic diém bénh nhan nghién céu
4.1.1. Tuéi va gii

Tubi trung binh BN trong nghién ciru 1a 32,9 + 12,6 tudi (46 tudi < 40
chiém 77 4%), 84,9% la nam gici va nir la 15,1%. Két qua nay phu hop voi két
qua ctia mot s tac gia trong nude vé tudi va gioi BN chan thuong.

4.1.2. Két cuc ciia cdc bénh nhin sau chin dodn chét ndo theo cac tiéu
chuén ciia Viét Nam

Trong nghién ctru cua ching o1, tat ca cac BN sau CDCN theo cac tieu
chuan coa Viét Nam thi déu tir vong 100% (hoac chét ngimg tuin hoan
hodc hién tang) khdng c6 BN nao hdi phuc sau chan doan. Theo Y vin trén
thé gioi dén nay nguoi ta thay rang: Chua co truong hop nao sau CDCN theo
céc tiéu chuan cia Hoi Than kinh hoc M§ nam 1995 ma héi phuc chirc ning
than kinh, 100% cac BN tir vong,

4.2. Cac diéu kién tién quyét trwdc mdi lan thue hién céac test 1am sang
chin doan chét ndo, nhirng thay ddi va bién chirng trong thuc hién test
ngirng thé

4.2.1. Cdc diéu kién tién quyét trwc méi lan thuc hign cdc test lim sang
chén dodn chét nio

Trong CPCN, céc diéu kién tién quyét co y nghia rat quan trong, doi hoi
phai duoc théa min ngay trugc thoi diém tién hanh céc test 1am sang
CDCN. Cac diéu ki¢n tién quyét d6 1a: R& nguyén nhan chét ndo khdng hoi
phuc va loai trir cac yéu t6 gay nhiéu.

Vi nguyén nhan chét ndo khong hoi phuc: Tat ca cac BN trong nghién
ctru déu rd nguyén nhan Ia cac tén thuong so ndo niang (bang 3.2), va duoc
chirng minh trén phim chup cat 16p vi tinh so ndo va sy md ta truc tiép
bai phau thuat vién véi cac BN duoc phau thuat. Trong cac huéng dan
CDCN trén thé gisi thi rd nguyén nhan chét néo la bat buoc, khong
CPCN néu khong r6 nguyén nhan chét néo.

Vi cac yeu t6 gy nhiéu bao gom Tut huyet ap, thiéu 6xy, rdi loan nang vé
ndi tiét va chuyén hoa, thuoc VA C4c chat ic ché than kinh trung wong, ha than
nhiét, chan thuong tiy ¢6 cao thi nguoi ta rat luu y dén cac yéu td nhu thude e
ché than kinh — co, thudc tic ché than kinh trung wong, ha than nhiét va dac biét
khuyén céo cao & BN c6 ding thuéc tc ché than kinh trung uwong két hop cé ha
than nhiét vi d& b bo sét trong CDCN va dwa dén CDCN sai:

Cac thuéc sc ché than kinh — co

Néu duoc st dung thi phai dwoc ching minh khdng con téc dung caa thude
gian co, hoac bang thoi gian gip 4 — 5 lan thoi gian ban thai cua thude, hodc
bang may kich thich than kinh ngoai vi — kich thich chudi 4 (TOF > 0.9).
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Cac thudc irc ché than kinh trung wong

Nhiéu thudc an than va gay mé gay tac dung rat gidng chét ndo khi ding
lidu cao, nén viéc xac dinh chét ndo bang chan doan 1am sang trd nén kho
khan, d& dan dén chan doan sai chét ndo. Cac xét nghiém sang loc thudc cd
thé hiru ich nhung mot s6 chat (vi du: Cyanid, lithium, fentanyl) khong thé
phat hién duoc bang cac xét nghiém thuong quy. Y vin khuyén céo: Néu
biét c6 thudc nao hodc chat doc nao nhung khong thé dinh lwong duoc
thudc do, phai theo déi BN trong mot khoang thoi gian kéo dai it nhat gap 4
- 5 lan thoi gian ban thai cua thuc do, va voi diéu kién su loai trir thube
khéng bi tuong tac boi cac thudc khac hoic bai rdi loan chic ning tang.
Néu khdng rd thude gi nhung c6 nghi ngd phai quan sat BN dén 48 gio dé
xac dinh co thay ddi phan xa than ndo khong, néu khong thiy thay ddi phan
xa than ndo thi can l1am mot test can 1am sang dé khang dinh chét néo.

Hg than nhiét:

Khi than nhiét ha dén 28 — 32°C s& gy gian dong tir va mat phan xa
ddng tir voi anh sang, cac phan xa than ndo bién mat khi nhiét do6 ha xudng
dudi 28°C. Tuy nhién, mic do tinh tao va than nhiét c6 mdi tuong quan
yéu, nhiéu tai liéu dua ra: Khi nhiét d6 > 34°C thi BN s& tinh. Do do, da s
khuyén céo hién nay qui dinh nhiét d6 phai > 34°C tai thoi diém tién hanh
cac test danh gia phan xa than nao.

Két qua nghién ctru cua ching t6i, tur cac bang (bang 3.2; bang 3.3; bang
3.4 va bang 3.5) cho thay Téng 53 BN dugc lam CDCN déu thoa man céc
diéu kién tién quyét, diéu nay co 'y nghia dac biét quan trong gop phan vao
su dam bao do chinh xac tuyét ddi trong CBCN (cac BN sau CDCN déu tur
vong 100%).

4.2.2. Nhitng thay d@éi va bién chiing trong thec hi¢n test nging thé

S€ duoc ban luan trong muc 4.3.1.2.

4.3. Két qua ciia cac test 1am sang chin do4n chét nio, sy phu hop vé
két qua cua cac test giira bac sy gay mé hdi sirc va bac sy ngoai thin
kinh & 3 14n thye hién chin dodn

4.3.1. Két qud ciia cdc test lim sang chin dodn chét nio

Theo qui dinh cua Viét Nam phai thyc hién 7 test 1am sang danh gia mat
phan xa than ndo. Vi 3 test: M4t phan xa gidc mac, mét phan xa ho khi
kich thich khi quan, test ngiing thd duong tinh 1a twong d6i khach quan, dé
nhan dinh két qua nén ngay trong lan danh gia dau tién va 2 lan sau do, két
qua céc test gitra BSGMHS va BSNTK 1a nhu nhau. Tuy nhién, 4 test con
lai (hai ddng tur ¢d dinh & gitra va gidn > 4mm; mét phan xa dong tir véi anh
séng; mat phan xa dau — mat; mat phan xa mét — tién dinh), su nhan dinh
két qua khé hon, mang tinh chi quan hon nén di xuat hién su khdng phu
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hop gitta 2 béc s§, va su khéng pht hop nay chi thdy & 1an chan doan thir 1
va khdng thay & lan 2 va 3. Mt khéc, trong 7 test 1am sang thi test hai dong
ter ¢ dinh & gitta va gidn > 4mm thi dau hiéu dong tr ¢ dinh o giira l1a
guan trong, con kich thudc gidn > 4mm thi it quan trong; test ngung tho la
test c6 gia tri nhat nhung cling nguy hiém nhét vi tiém an nhiéu bién chimng.
4.3.1.1. Test danh gid dong tir cé dinh & gifta va kich thwée dong tie

Trong 53 BN duoc CDCN, ¢6 4 BN c6 chan doan 1am sang chét ndo la
am tinh vi kich thu6c dong tir van < 4mm nhung vi tri hai dong tir & ca 4
BN nay déu cb dinh ¢ giira. V6i 4 BN ndy, sau chan doan 1am sang chét ndo
lan 3, cac test EEG, TCD, DSA déu duoc tién hanh véi két qua ca 3 test déu
duong tinh (da chét ndo) chi ¢ 2 BN, va 2 BN con lai c6 két qua 1a am tinh
(chua chét ndo). Vi 2 BN chua chét ndo duoc tiép tuc theo ddi vé sy thay
ddi kich thudc ddng tir, sau hon 24 gio chi c6 1 BN c6 kich thude ddng tir 2
bén gidn > 4mm, 1 BN vin < 4mm. Chyup DSA lan 2 & ca 2 BN nay cho
thiy két qua DSA déu duong tinh. Trén thé gidi, theo béo céo cua cac tac
gia nhu Ishiguro, Larson va Shlugman vé sy thay d6i kich thudc ddng tu
trong chét ndo thiy: C6 mot sé BN chét ndo nhung kich thude dong tir van
duy tri < 4mm, kich thu6c dong tir thay doi bat thuong (lic gidn to, lic co
nho), dong tir méo va kich thuéc van < 4mm. Céc tac gia két luan: Dau hiéu
dong tar quan trong trong CBCN la dong tir mat phan xa vé6i 4nh sang va
ddng tir ¢b dinh & giira, kich thude dong tu it quan trong, ¢é khi khong lién
quan dén chét ndo. Giai thich cho hién twong nay hién chwa c6 mot sy giai
thich nao thuyét phuc. Bai vay, véi nhitng BN c6 kich thudc dong tir <
4mm thi khong thé khang dinh 1a chua chét ndo, nén tiép tuc theo doi su
thay d6i kich thuéc ddng tir, hoidc trudng hop can rit ngan thoi gian CDCN
thi nén chi dinh céc test can 1am sang hd tro khang dinh chét ndo.
4.3.1.2. Test ngerng thé

Test ngung tho 12 test ¢ gia tri nhat nhung ciing nguy hiém nhat nén
luén duoc tién hanh sau cung trong CBCN. Nguyén ly cua test: Dya theo
hoat dong sinh Iy cua trung tam hé hap, ding nghiém phap giy ting CO,
mau cha dong dé kich thich trung tam hd hap téi da, néu BN khong tho lai
trong thoi gian bé may tha 10 phat va PaCO,; dat gia tri dich (PaCO; dich la
> 60mmHg hoic delta PaCO,> 20mmHg) thi test dwong tinh, mot sb nuéc
lai chon PaCO, dich 1a S0mmHg hoac delta PaCO,> 20mmHg (nhu Vuong
Quédc Anh), cac nudc con lai khong dua ra PaCO, dich (c6 Viét Nam). Dua
theo luat caa Viét Nam, test ngirng thé duoc tién hanh véi thoi gian qui
dinh bo may tho 1a 10 phat, test dwong tinh néu BN khong c6 tu tho lai.
Nhung trong nghién ctiru ching t6i van cin ct thém gia tri PaCO, >
60mmHg hoic delta PaCO, > 20mmHg dé nhan dinh két qua test.
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Tién hanh test nging tho, BN dugc thdng khi véi FiO, 1a 100% trong 10
phdt véi muc dich ting t6i da nong d6 dxy mau (PaO, > 200mmHg la t6t
nhat). Két qua cho thay: Ngay truéc thoi diém bo may tho, da sé BN déu
dat muc dich nay véi gia tri trung binh PaO,: O lan 1 la 407,50 +
133,95mmHg; lan 2 l1a 408,75 + 154,33mmHg; lan 3 la 384,41 *
132,39mmHg. Sau 10 phat bo may thé, cac BN déu khong tu tho lai (test
duong tinh) véi gia tri PaCO, dich ¢ 3 lan test lan luot: Lan 1 1a 71,81 +
12,12mmHg; lan 2 12 70,56 + 7,77mmHg; 1an 3 1a 71,46 + 9,46mmHg. Tuy
nhién, thoi gian bo may the 10 phat 1a kha dai nén nhiéu BN di bi toan mau
nang (pH < 7,20): Vi lan 1 1a 12 BN (22,6%): lan 2 1a 10 BN (18,9%) va
lan 312 7 BN (13,2%), gié tri PaO, ciing giam nhung chua dén muc do nguy
hiém (PaO, < 60mmHg) va mic do uu than rat ning (PaCO, > 80mmHg)
chiém ty 18 khong nho (20,8% ¢ lan 1; 13,2% & lan 2 va lan 3 1a 15,1%).
Hau qua 1a da xay ra mot s6 bién chiing nguy hiém: C6 2 BN bj rdi loan
nhip tim, ¢6 1 BN bi tran khi mang phéi sau test lan 1.

Theo céc nghién ciru trén thé gisi, khi tién hanh test ngirng thd CBDCN
thay rang: Test ngiing tho khong phai 12 vo hai vi cac nguy co nhu toan hoa
méu, thiéu oxy, tut huyét ap, rdi loan nhip tim, tham chi ngung tim...
Nghién ciru cua Saposnik trén 129 BN chét ndo thdy: Khi tién hanh test
nging thd da xuat hién cac bién chung & 2/3 s6 BN, gom toan héa mau la
68%, thiéu dxy 1a 23%, tut huyét 4p 12%, c¢6 4 BN bi bién ching ning nhu
tran khi mang phéi, nging tim, mach cham, rung nhi va nhdi mau co tim.
Nghién ctu cua Xiao—Ling trén 93 BN chét ndo ciing cho thiy cac bién
chang xay ra véi ty 1é chung 1a 21%, va cac bién ching d& xuit hién ¢
nhitng BN tai thoi diém trudc bé méy the néu cé PaO, < 200mmHg, pH <
7,35, huyét 4p tdm thu < 120mmHg. Theo bai review vé test ngirng thé caa
Scott nam 2013 cho thay: C6 nhiéu bién ching c6 thé xay ra khi tién hanh
test ngirng thd nhu toan ho hép, thiéu oxy, tut huyét &p, loan nhip tim, tran
khi mang phdi, tran khi trung that...Véi cac ty 1& khac nhau tly tirng
nghién ctu, trong d6 bién chung ning nhat 1a ngung tim di xay ra ¢ 4
BN (< 1%). Nhu vy ching t6i thdy rang: Test ngirng tho 1a phuc tap, doi
hoi chuyén sau va cé thé gay nhiéu bién chang, 1am ning thém tén thuong
ndo néu BN chua chét ndo. Do vay chi nén do BSGMHS thuc hién vai su
chang kién ciia cac bac sy khac tham gia CBCN, chir khong nén timg ngudi
thuc hién riéng vi khi test nging thé duoc tién hanh cang nhiéu l1an thi cang
tang nguy co cho BN.
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4.3.2. Sw phu hep vé két qud cac test 1am sang CPCN gida 2 bac sj ¢ 3
lan theec hign chén dodn, tiéu chudn thei gian trong chdn dodn lim sang
chét ndo va qui dinh sé ngwoi tham gia CDCN

4.3.2.1. Sw phul hgp vé két qud cia cac test 1am sang CPCN giira 2 bac sy
¢ 3 lan thyec hign chén dodn

Trong nghién ctru cua ching toi, chan doan 14m sang chét ndo dugc thic
hién boi BSGMHS va BSNTK. Bang 3.12 cho thay két qua cac test 1am
sang chi khong phu hop giita 2 béac sy trong chian doan 1an 1 va chi xuét
hién & 4 test: Pong tir ¢6 dinh & gitra va gidn > 4mm, mit phan xa dong tir
Vv6i anh sang, mat phan xa dau — mat, mat phan xa mat — tién dinh véi hé sé
Kappa lan luot 12 0,79; 0,49; 0,87; 0,88. Riéng test mat phan xa ddng tir voi
anh sang c6 su phu hop thip nhat trong ca 4 test, diéu ndy cho thiy test mat
phan xa dong tir v&i anh sang kho nhan dinh két qua nhat nén su khong phu
hop 1a 16n nhat. Tuy nhién, khi danh gia déng thoi ca 4 test thi sy phu hop
vé két qua gitra 2 béac sy van dat muc rat tot (hé s6 Kappa la 0,84). Két qua
cac test: Mat phan xa giac mac, mat phan xa ho khi kich thich khi quan, test
ngung thd duong tinh dé nhan dinh hon (tinh khach quan hon) nén khong
thiy su khac nhau giira 2 béac s§. Két qua cac test 1am sang ¢ lan 2 va 3 gitra
2 bac sy 1a nhu nhau (bang 3.19 va bang 3.20).

Ly giai su khac nhau gitra 2 bac sy ¢ chan doan 1am sang chét nfo lan 1,
theo ching tdi c6 thé do: Chan doan 1am sang chét ndo tuy di duoc thyc
hién tir kha Iau & bénh vién Viét Pie nhung chi mang tinh chit don 1é, chua
thanh thudng qui va chua tuén theo cac tiéu chudn CDCN thdng nhat nhu
duge qui dinh trong luat hién nay, CBCN chu yéu do BSGMHS tién hanh
va BSNTK gan nhu chua thuc hién CDCN, nén kinh nghiém trong CDCN
chua nhiéu va chua ddng déu gitra cic BSGMHS va gitra BSGMHS véi
BSNTK, mac du vé Ii thuyét CDCN 1a twong dbi dong déu nhau giira cac
bac sy. Do 0, vai cac test 1am sang kho nhan dinh két qua vi mang tinh chu
quan nhiéu hon thi sy khéc nhau vé két qua cua cac test nay giira 2 béac sy la
c6 thé xay ra.

Khi xem xét vé s lan thuc hién céc test 1am sang CBDCN, trén thé gioi
cho thdy: C6 sy rat khac nhau vé qui dinh s Ian thuc hién cac test 1am sang
gitta cac nudc. O Chau Au, theo Citerio (ndm 2014) thi s6 nudc doi hoi
thuc hién 2 1an chiém 75% (21/28 nuéc), 3 1an chiém 7% va chi 1 1an chiém
18%. Theo Baron va Gardiner thi thuc hién cac test 1am sang lan 2 chi dé
giam thiéu nhiing sai s6t trong CBCN lan 1, chua c6 bang chimng khoa hoc
chang minh su bat budc phai nhic lai cac test 1am sang CDCN lan 2. Theo
Cheng: Khi tién hanh chan doan 1am sang chét ndo, theo thoi gian cd thé co
nhiéu té bao than kinh chét hon nén d6 nhay cua cac test 1am sang lan 2
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tang 1én. Do d6 phan Ién cac nuée hién nay tng hd chin doan 1am sang chét
n&o lan 2 du chua c6 bang ching khoa hoc nao ang ho.

Tt nhitng phan tich trén, két hop véi nghién ciu caa ching toi thay: O
Ian chan doan 1am sang chét ndo 1 con c6 su khdng phi hop vé két qua cac
test 1am sang giira 2 bac sy, nhung vai 1an 2 va lan 3 thi két qua chan doan
12 nhu nhau. Tir day chiing t6i thay sy rat can thiét phai nhic lai céc test 1am
sang CDCN, va hoan toan phu hop véi qui dinh cua luat nhung nén xem xét
lugc bo chan doan 1am sang chét ndo lan 3 vi: Thém 1 1an chan doan c6 thé
Iam nang thém tinh trang BN do cac bién chung c6 thé xay ra khi thyc hién
test nging tho, su kéo dai thoi gian hoi sac s& anh huong xau dén chic
ning cac tang ghép, ting chi phi diéu tri khong can thiét va dac biét chua
thy c6 bat ky loi ich gi khi thuc hién chan doan 1am sang chét ndo lan 3 so
Véi lan 2.
4.3.2.2. Tiéu chudn théi gian trong chén dodn lim sang chét ndo

Trén thé gisi, qui dinh vé tiéu chuan thoi gian trong chan doan 1am sang
chét ndo 1a rit khac nhau gitra cac nuéc. Theo két qua khao sat cua
Wijdicks nam 2002 thay: V&i cac nudc tién hanh it nhat 2 1an chan doan
1am sang chét ndo thi tiéu chuan qui dinh vé khoang thoi gian giira 2 lan
chan doan thay doi tir 2 dén 72 gio, tham chi mét sb nudc khong co qui
dinh bt budc vé khoang thoi gian nay, két qua nay ciing gidng nhu cia
Gardiner nam 2013. Con theo cua Citerio nam 2014 khao sat tai 28 nud6c
Chau Au cho thiy: Khoang thoi gian giita 2 lan chan doan 14m sang chét
ndo dao dong tir 0 phit — 12 gid, khdng c6 bang chitng khoa hoc vé su tri
ho&n kham 1am sang CBCN lan 2 véi khoang thoi gian bao nhiéu Ia chinh
xac, néu thoi gian nay cang kéo dai thi s& anh huong cang Ion dén chirc ning
céc tang ghép, kéo dai thoi gian hoi stc cling nhur ting chi phi diéu tri khong
can thiét. Tuy nhién qui dinh khoang thoi gian giira 2 lan chan doan 1am
sang chét ndo phd bién 1a 6 gio, va cac trudng hop ton thuong nio do thiéu
oxy thi can kéo dai thoi gian theo ddi BN tdi thiéu dén > 24 gio méi tién
hanh chan doan 1am sang chét ndo. Vi Viét Nam, theo luat thi qui dinh vé
tiéu chuan thoi gian trong chan doan 1am sang chét ndo thay c6 su tuong
ddng véi da sé cac khuyén cao trén thé gii trong CDCN hién nay.
4.3.2.3. Qui dinh sé ngwoi tham gia chdn dodn chét ndo

Trén thé gisi vé qui dinh s6 nguoi tham gia CBCN, theo Wijdicks (nim
2002) khao sat & 80 nudc cho thiy: Dé chan doan xac dinh chét ndo chi can
tir 1 dén 2 bac sy 1a du chiém dén 78%, hon 2 bac sy chiém 16% va sb luong
bac sy khong dugc chi rd chiém 6%, theo Citerio (nim 2014) khao sét tai 25
nuéc Chau Au thiy: SO nuéc yéu cau 2 bac sy chiém dén 50%. Vé& thanh
phan céc béac sy tham gia chan doan dugc qui dinh & cac nude cling ¢ su
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khac biét, tham chi ngay tai mot nuée ciing khong giéng nhau nhu My, tuy
nhién ching toi thay rang: Cac bac sy thuoc cac chuyén nganh nhu than kinh
(noi va ngoai), gay mé hoi sirc va hoi sirc néi chung 1a pho bién, dong vai tro
quan trong hodc la chuyén gia hoac la tham van trong CDCN. Ngoai ra, tly
theo yéu cau ciia mdi nudc ma qui dinh ¢ bac sy thuoc cac chuyén nganh
khac, hoic cac chuyén gia ngoai nganh Y té nhu An g, Indonesia. ..

Vay so vai thé gidi, tai Viét Nam theo luat qui dinh phai c6 3 béc sy
tham gia CDCN (thugc nhém s it cac nude qui dinh phai ¢6 > 3 bac s¥).
Mt khac, ching t6i thiy bac sy phap y khdng phai la bac sy 1am sang nén it
c6 kha ning thuc hién va nhan dinh két qua céc test 1am sang chinh xac
cling nhu xr tri cac bién chung cd thé xay ra. Boi vay nén ching cé thé
lugc bo bac sy phap y, hoac qui dinh bac sy phap y chi tham gia ching
kién, chiing thuc chét ndo khi da co xac nhan diy du bang test can 1am sang
khang dinh chét ndo.

4.4. Ning luc chan don chét ndo cua céc test 1am sang lan 3 va céc test
can lam sang
4.4.1. Ning luc chin dodn ciia cac test 1am sang lan 3

Trén thé gidi hién nay, CDCN chi biang chan doan 14m sang duoc thuc
hién ¢ nhiéu nudc. Chan doan 1am sang chét ndo véi cac vu diém nhu
khong xam Ian, thyc hién tai giuong bénh, it ton kém, c6 thé thyc hign nhac
lai dé dang va khong doi hoi trang bi cac phuong tién may méc déc thu dé
chan doan. Trong nghién cuu cua ching t6i, két qua chan doan 1am sang
chét ndo 1an 3 cho thiy: Ning luc CDCN cua céc test 1am sang c6 Se =
94,9%, gia tri tién lwgng am tinh (NPV) la 50%, Sp va gia tri tién lwong
duong tinh (PPV) 1a 100%. Tir két qua nay cho thiy: Céc test 1am sang c6
kha ning khang dinh chét ndo rét tét, mac du van con bo s6t chét ndo nhung
dd nhay van dat marc rat cao (94,9%). Theo tac gia Djuric thi céc test 1am
sang nhu 1a “Chuan vang” trong CDCN, con céc test can 1am sang s& la su
bd sung cho chan doan 1am sang chét ndo khi mudn rat ngan thoi gian chan
doan, hoac truong hop chan doan 1am sang khong thé khang dinh dwoc chét
ndo. Véi tac gia Marinoni da sir dung chan doan 1am sang chét ndo nhu la
“Chén vang” dé danh gia cac trudng hop dwong tinh gia khi nghién ctu
ding TCD dé theo ddi va CDCN.

4.4.2. Ning luc chin dodn ciia cac test cgn 1am sang
4.4.2.1. Nang lwc CPCN ciia dién nio do (EEG)

Dién ndo dd la test can 14m sang déu tién duogc sir dung trong CDCN va
hién nay EEG van la test dwoc chi dinh phd bién trén thé gioi, tham chi bat
budc & mot sé nude (Phap, Pirc, Serbia...). Trong nghién ctiu caa ching toi,
ghi dién ndo duogc thuc hién ¢ 53 BN sau chan doan 1am sang chét ndo lan 3.
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Két qua bang 3.23 cho thdy: EEG c6 Sp = 100%; PPV = 100%; mirc duong
tinh gia (FPR) 1a 0% nén EEG la test khang dinh chét ndo tt, nhung dé loai
trir chét ndo chua that tét vi Se = 87,2% va NPV = 28,6% hay EEG c6 thé
bo s6t mot sb trudng hop chét ndo. So sanh vai két qua nghién ciu cua cac
tac gia trén thé gioi, két qua cua ching t6i (Se) thap hon so véi cua Wang
(Se = 92,79%); cua Luo (Se = 92,04%); cua Fernandez—Torre (Se = 96,5%
v6i EEG ghi lan tht 1), nhung cao hon ciia Tavakoni (Se = 82%) hay Grigg
(Se = 69,6%). Céac nghién ciu xac dinh ty 18 duong tinh gia dén nay con
thiéu, theo nghién ciru cua Hoi dién ndo dd6 My ghi dién ndo & 2650 BN
nguoi 16n bi hon mé dé xac dinh chét ndo bang tiéu chuan EEG dang dién,
chi ¢6 3 BN ¢6 “EEG dang dién” nhung 3 BN nay lai nhan liéu cao thuéc tc
ché than kinh trung wong. Do d6, néu loai bo 3 BN nay (khong théa mén diéu
kién tién quyét) thi EEG s& c6 Sp = 100% hay FPR = 0%.

Tir thuc té ciing nhu cac két qua nghién ciu vé EEG, cac khuyén céo st
dung EEG trong CDCN trén thé gigi, ching t6i thdy ring: EEG van la test
khang dinh chét ndo tt nhung khong phai 12 test lya chon dé phat hién chét
ndo vi c6 do nhay chua cao, EEG khong phai la test thich hop trong chan
doan chét than ndo hay ¢ cac truong hop ¢6 ha than nhiét, co dung hoic
nghi ngd dung thubc we ché than kinh trung wong. Nhing trudong hop
nay thi test xac dinh ngirng tuan hoan n&o la sy phu hop nhat.
4.4.2.2. Niing lyc chin dodn chét nio ciia TCD

TCD duoc st dung dé mo ta nging tuan hoan ndo boi Yoneda nam 1974
va hién nay TCD da duoc &p dung trong CDCN ¢ nhiéu nuéc trén thé gioi.
O Viét Nam, theo qui dinh cua luat, 4p dung TCD trong CBCN phai tién
hanh 2 1an va cach nhau it nhat 30 phdt.

Vi 1an 1: két qua theo bang 3.24 cho thdy TCD c6 Se = 84,6%; NPV =
25,0% chua thuc sy tt trong phét hién chét nio nhung Sp va PPV dat
100%. O lan 2 voi bang 3.25 thiy: Do nhay va gia tri tién luong am tinh
déu tang 1én (Se = 92,3%; NPV = 40,0%); Sp = PPV dat 100%. Céc két qua
nay cho thiy: Kha ning sang loc chét ndo va theo dbi tién trién cac tin hiéu
s6ng siéu am ¢ cac dong mach trong n&o 1a khé tét, néu TCD ¢ lan 1 con
thay tin hiéu song siéu am nhung & lan 2 lai khéng thiy nira thi rat c6 gia tri
dé khang dinh chét ndo. Két qua cua chung toi twong duong véi két qua cua
Azevedo vai Se = 91%, Sp = 100%; nhung cao hon céac tic gia nhu: de
Freitas voi Se = 76%; Kuo véi Se = 77,2%, Sp = 100% (lan siéu am thu 1)
va Se = 86,4%, Sp = 100% (lan 2); Conti vé6i Se = 82,1% (lan 1), 88% (lan
2), Sp = 100%; Poularas véi Se = 87,5% (Ién 1), Sp = 100%; Wang vai Se
= 82,9% (lan 1); va thap hon céc tac gia nhu: Ducrocq véi Se = 95%;
Hadani véi Se = 96,5%, Sp = 100%, Conti véi Se = 95,6%, Sp = 100%
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(siéu am lan 3); Poularas vai Se = 95% (siéu am lan 2) va 100% (lan 3):
Wang véi Se = 94,5% (siéu am lan 2). Riéng véi nghién ciu cia Poularas
so sanh TCD va chup dong mach ndo trong khang dinh chét ndo thay: TCD
c6 thé dat 100% ¢ ca d6 nhay va do dac hiéu o lan siéu am thir 3 va dua ra
goi y: C6 thé coi TCD nhu 1 “Tiéu chuan vang” trong CDCN. Tuy nhién
dé co sy danh gia tong quat vé& ning luc CDCN cua TCD, di c6 2 nghién
ctiru phan tich tong hop (Meta—analysis) vé sir dung TCD trong CDCN nim
2006 véi két qua thu dugc 1a TCD c6 Se = 89% (95% khoang tin cay 1a 86
— 919%) va Sp = 99% (95% khoang tin cay 1a 99 — 100%), va nim 2015 v6i
két qua 1a TCD c6 Se=90% (95% khoang tin cay 1a 87 — 92%), Sp = 98%
(95% khoang tin cay la 96 — 99%) va dién tich duéi duong cong (SROC) =
0,964. Tir d6 két luan: TCD la test khang dinh chét ndo phd hop nhit,
duoc tién hanh trong cac bénh canh c6 cac yéu té gay nhidu ma khong
thé CDCN bang cac test 1am sang.

Tir két qua nghién ctru va nhirng phan tich ¢ trén, chang tdi thay: TCD
la mot test ho trg CDCN thich hop trong thuc hanh vi tinh tién lgi, dé dang
ap dung, co thé tién hanh nhiéu lan ngay tai givdong bénh, c6 ning luc chan
doan t6t. Tuy nhién van con ton tai han ché nhét dinh nhu: Két qua phu
thudc vao kinh nghiém va ky nang nguoi 1am siéu am.
4.4.2.3. Sw phéi hop TCD va EEG

Su phdi hop EEG va TCD sau thoi diém chan doan 1am sang chét ndo
lan 3 cho phép dat duoc Se va Sp 1a 100%, khong co dwong tinh gia va am
tinh gia (bang 3.26). Két qua nghién ctru ciia chiing t6i phu hop véi két qua
nghién ctru ciia Wang: Khi két hop EEG va TCD trong CDCN thi d6 nhay
tang l1én va d6 dac hi€u dat 100%.

KET LUAN

Qua nghién ctru 53 bénh nhén c6 GCS 3 diém duoc lam chan doan chét
ndo theo cac tiéu chuin ctia Viét Nam tir thang 11/2009 — 2/2016 tai khoa
Gay mé Hbi stre, bénh vién Viét Durc. Chung toi rut ra két luan nhu sau:

1. Panh gia y nghia ciia cic diéu kién tién quyét truéc mdi 1an thye hi¢n
c4c test 1am sang chin doan chét ndo, nhitng thay doi va bién chimg trong
thue hién test ngirng thé

- T4t ca cac bénh nhin déu dat cac diéu kién tién quyét trude 3 1an thuc
hién cac test 1am sang chan doan chét nio.

- Khi thuc hién test 14m sang 1an 1, 1an 2 va 1an 3 thi lu6n xuét hién toan
h6 hip ning lan luot 13 22,6%; 18,9% va 13,2%; v6i PaCO, > 80mmHg
tuong tmg 1a 20,8%; 13,2% va 15,1%.

- Ngoai ra gip 1,9% tran khi mang phéi va 3,8% rdi loan nhip tim.
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2. X4c dinh su pht hop vé két qua ciia cac test 1am sang chin doan chét ndo
gitra bac sy gay mé héi sirc va ngoai than kinh & 3 1an thuc hign chin doan

- Lan 2 va lan 3: Sy phu hop 14 100% vé két qua 7 test 1am sang chan
doan chét nio.

- Riéng lan 1:

+ Su pht hop 13 100% véi 3 test: Mat phan xa gidc mac, mat phan xa ho
khi hat ndi khi quan, test ngimg thd duong tinh va sy phu hop rat tot
(Kappa = 0,84) khi tién hanh danh gia dong thoi ca 4 test 1am sang

+ Su phu hop trung binh (Kappa = 0,49) véi test mat phan xa dong tir
v&i anh sang.

+ Su phu hop tét (Kappa = 0,77) véi test hai dong tir ¢b dinh ¢ giita va
gian > 4mm.

3. Xac dinh dic tinh ning lwc chan doan chét ndo clia cac test 1am sang
lan 3 va céc test cin lAm sang

So vé6i “Tiéu chuan vang” 1a DSA, chiing t6i tinh dwoc ning luc CDCN
cuia cac test 1am sang lan 3 va EEG, TCD nhu sau:

- Céc test 1am sang lan 3: Do nhay 1a 94,9%; d6 dac hiéu va gia trj tién
lugng duong tinh la 100%; gid tri tién lugng am tinh 1a 50,0%.

- EEG: Bo nhay la 87,2%; d6 dac hiéu va gia tri tién luong duong tinh
1a100%; gia tri tién lwgng am tinh la 28,6%.

- TCD ¢ lan 1: P9 nhay 1a 84,6%; d6 dac hiéu va gia tri tién luong
duong tinh 1a 100%; gia tri tién lugng am tinh la 25,0%.

- TCD & lan 2: Do nhay 1a 92,3%; do dic hiéu va gié tri tién luong
duong tinh van 1 100%; gi4 tri tién luong am tinh la 40,0%.

- Phéi hop EEG va TCD: Do nhay, d6 dic hiéu, gia tri tién luong duong
tinh, gid tri tién luong &m tinh déu dat 100%.

KIEN NGHI

Cin cur trén nhiing két qua thu duge trong nghién ciru nay, ching toi co
nhiing kién nghi nhu sau:

1. Nghién ciru xac dinh chét ndo nén & chan doan 1am sang chét ndo lan 2,
dé rit ngan duoc thoi gian chan doan chét ndo va chirc ning tang ghép duoc
t6t hon.

2. Trong 3 test cin ldm sang gdm EEG, TCD va chup mach nio (DSA) thi
nén lya chon TCD hon EEG, can thiét thi chup mach ndo nhung phai chap
nhan cic nguy co va s€ kho hdi strc bénh nhan hon sau chyp. Nén dua bénh
nhén vao phong lay tang ngay khi ¢6 két qua DSA da khiang dinh chét no.



MINISTRY OF EDUCATION AND TRAINING  MINISTRY OF HEATH
HANOI MEDICAL UNIVERSITY

==TM HOC p =

, 1902
[l

HA NO1 ¥

o RS

PHAM TIEN QUAN

Research on the application of the
diagnostic criteria for brain death in
Vietnam of patients with severe head

trauma

Specialism: Anesthesia Reanimation
Code : 62720121

THE SUMMARY OF MEDICAL DOCTORAL THESIS

HA NOI - 2017




THE THESIS HAS BEEN COMPLETED AT:
HANOI MEDICAL UNIVERSITY

Scientific supervisor:
Prof. PhD. NGUYEN QUOC KINH
Opponent 1: Assoc-prof. PhD. Nguyen Quoc Anh

Opponent 2: Prof. PhD. Hoang Duc Kiet

Opponent 3: Assoc-prof. PhD. Kieu Dinh Hung

Doctoral thesis will be evaluated at thesis evaluation council at Hanoi
Medical University.

You can find the thesis at:
- The National Library
- Library of Hanoi Medical University
- Library of Central Medicine Information



LIST OF THE SCIENTIFIC ARTICLES HAVE POSTED
RELATING TO THE THESIS

1. Nguyen Quoc Kinh, Pham Tien Quan (2010). Evaluation on the
ability of laboratory tests for brain death diagnosis. Journal of
Military Medicine, volume 281, 123-128.

2. Pham Tien Quan, Nguyen Quoc Kinh (2014). Evaluation on the
ability of clinical diagnostic characteristics for brain death
comparing with digital subtraction angiography. Journal of
Practical Medicine, volume 939, 129-133.



INTRODUCTION

1. Background of the study

Brain death is defined in most countries of the world as the irreversible loss
of all functions of the brain including the brainstem or so — called whole brain
death. However, in the United Kingdom and in some other countries, brain
death is defined as the irreversible loss of all functions of the brainstem or
equivalent to brainstem death. In Viet Nam, brain death is the status of severe
entire brain damage, all brain functions have stopped working and the person
with brain death could not be revived. There are many criteria for diagnosing
brain death such as clinical criteria, laboratory testing criteria, timing criteria of
diagnosis as well as the number of participants carrying out brain death
diagnosis. In general, the application of these criteria for brain death diagnosis
varies remarkably around the world. According to the survey carried out by
Wijdicks from 80 countries worldwide in 2002, up to 60% of the countries are
able to detect brain death by using clinical criteria only. The laboratory testing
criteria are only used additionally in cases to shorten the diagnostic time of
brain death; or when the clinical diagnosis is not sufficient to confirm the brain
death due to confounding factors or when there are difficulties preventing the
full performance of clinical tests for brain death diagnosis. In the remaining
countries and Vietnam, apart from the clinical diagnosis, there must be at least
one laboratory test supporting confirmation of brain death. In addition,
according to Wijdicks and a number of other studies, the timing criteria and the
participants in brain death diagnosis are also very different among countries.
For the countries requiring > 2 times for the clinical diagnosis of brain death,
the time interval between 2 diagnostic times varies from 2 - 72 hours and some
countries have no requirement for this time. The requirement for the number of
participants to perform the diagnosis of brain death varies; one doctor is the
most common, yet the United Kingdom requires two doctors. Some laws
require two doctors where the patient is being considered for organ donation.
The countries requiring > 3 doctors accounts for 16% and include Vietnam; in
6% of the remaining countries it is not clearly defined. In Vietnam, the
diagnosis of brain death must comply with “The law of donating, harvesting
and transplanting of human tissues and organs and donation and recovery of
cadavers” No. 75/2006/QH11 of The National Assembly of Socialist Republic
of Vietnam and the regulation of The Ministry of Health regarding "clinical
and laboratory testing criteria and cases are not applicable to the clinical
criteria to determine brain death™ year 2007. However, the application of
diagnostic criteria for brain death stipulated by the law into the clinical practice
has not been conducted since the law was introduced. Therefore, we have



carried out the thesis: ""Research on the application of the diagnostic criteria
for brain death in Vietnam of patients with severe head trauma’ with 3
aims as follows:

1. To review the meaning of the prerequisites before each time of performing
the clinical tests for brain death diagnosis, the changes and complications
of apnea test performance.

2. To determine the interobserver agreement of the result of clinical tests for
brain death diagnosis carried out by anesthesiologists and neurosurgeons
at the 3 diagnostic performance times.

3. To determine the predictive capacity for brain death of the 3" clinical tests

and the laboratory tests.

2. The necessary of the thesis

Currently, severe head trauma is common in our country with a high
mortality rate. The diagnosis of brain death has an important role to help the
prognosis and in addition may help when that person is a potential organ donor
for transplantation. Worldwide, the diagnostic criteria for brain death differ in
each country, modified over time based on the scientific evidence. The criteria
for brain death diagnosis in Vietham has been legalized since 2007 and should
be applied in clinical practice to evaluate the diagnostic accuracy, conformity to
reality of clinical practice and reveal any obstacles. The research results in this

subject can be a scientific basis to be used for the diagnosis of brain death in a

number of health facilities, as well as contributing to the addition and

adjustment of the diagnostic criteria for brain death in the near future.

3. The new contributions of the thesis

The results of the thesis have proven that the criteria for brain death
diagnosis in Vietnam are 100% accurate.

The results of thesis show the high diagnostic capability of
Electroencephalography, Transcranial Doppler sonography and Digital subtraction
angiography (the gold standard) in confirming brain death. The application of these
methods is acceptable, dependant on the equipment conditions of each health
facility and the specific circumstances of the patient.

The results of the thesis have shown that the timing criteria (3 times in 12
hours) and the quantity and specialty of the medical staff to carry out clinical tests
(particularly at risk is the apnea test) are crucial. The results could be a reference
material for considering the legal adjustment in the future.

3. The layout of the thesis

The thesis has 129 pages of A4 paper divided into 4 chapters including: 2
pages of introduction, 40 pages of literature review, 26 pages of object and
study methods, 21 pages of results, 37 pages of discussion, 3 pages of
conclusion and request. There are 26 tables, 2 diagrams, 15 figures and 151
references (Vietnamese and English).



Chapter 1: OVERVIEW

1.1. History of brain death

1.2. Anatomy and Function of the neural system
1.3. Pathophysiology of brain death

1.4. Clinical brain death

1.4.1. The prerequisites

- In the diagnosis of brain death, the prerequisites are very important and
must be fulfilled before performing brain death diagnosis. The prerequisites
include as follows:

- The causes of brain death must be known clearly.

- Excluding the complicated medical conditions which may confound
brain death diagnosis include: central nervous system depressing drugs,
neuromuscular blocking agents, no severe electrolyte, acid-base, or endocrine
disturbance, the body temperature > 32°C, achieving normal systolic blood
pressure > 90mmHg.

1.4.2. Deep coma

Coma is defined as the absence of any neurotransmission responsiveness via
the brain from a harmful stimulus. The criteria of deep coma for brain death
diagnosis are the GCS score of 3.

1.4.3. Loss of brain stem reflexes includes:

- Loss of papillary light reflex, two fixed pupils in mid-position and
dilated > 4mm.

- Loss of corneal reflex.

- Loss of oculocephalic reflex.

- Loss of vestibule — ocular reflex.

- Loss of cough reflex with tracheal suctioning.

- Positive apnea test: The patient’s respiratory movements are absent when
disconnected from the ventilator for a period of 10 minutes and arterial PaCO,
rising > 60mmHg or PaCO; rising > 20mmHg over baseline normal PCO, for
patients with known carbon dioxide retention (delta PaCO,); or the patient’s
respiratory movements are absent for the period < 10 minutes (the test is
aborted by the complications) but PaCO, still rising > 60mmHg or delta PaCO,
rising > 20mmHg.

1.4.4. The neurological conditions mimic brain death diagnosis.
1.5. Laboratory testing in brain death diagnosis

The purpose of laboratory tests helps to confirm brain death has occurred: the
absence of cerebral blood flow or the absence of cerebral electrical activity.
1.5.1. The laboratory tests confirming the absence of cerebral blood flow.
1.5.1.1. Cerebral angiography

Conventional cerebral angiography or Digital subtraction angiography is
considered the “Gold standard” in brain death diagnosis. The criteria for
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confirming brain death is the absence of contrast flow into the intracerebral
portions of 4 intracranial arteries (two internal carotid arteries and 2 vertebral
arteries) at the level of their entry into the skull.

1.5.1.2. Computed tomographic angiography (CTA)

The diagnostic criteria of CTA for brain death: the CTA demonstrates the
contrast medium flow opacification of internal carotid arteries in the carotid
canal and vertebral arteries at the level of foramen Magnum. No images of
venous circulation appear inside of the skull. Computed tomographic scan
without administration of contrast medium should be done to assess brain
injuries before contrast medium is injected into the vein to evaluate cerebral
circulation.
1.5.1.3. Radionuclide cerebral angiography

The diagnostic brain - dead criteria: the images of brain death are
expressed through signs including no radioisotopic flow of middle, anterior and
posterior cerebral arteries during recording; no indication of radioisotopic
concentration of cerebral intraparenchyma; increased radioisotopic
concentration in the nasal sinuses.
1.5.1.4. Transcranial Doppler sonography (TCD)

The confirmatory brain death criteria of TCD: cerebral circulatory arrest
can be found and documented from the large arteries, both intra - and
extracranially on two examinations at an interval of at least 30 minutes:

+ Systolic spikes or oscillating flow in any cerebral artery which can be
recorded from anterior and posterior cerebral circulation.

+ The disappearance of flow signals during transcranial insonation of the
basal cerebral arteries in conjunction with typical extracranial signals of
circulatory arrest can be accepted as proof of cerebral circulatory arrest.
1.5.1.5. Other laboratory tests
1.5.2. The laboratory tests confirming the absence of cerebral electrical activity
1.5.2.1. Electroencephalography (EEG)

Principle: when cortical neurons depolarizes, each neuron will generate
action potential, the action potential of all neurons integrated into the action
potential of the brain. The graph recording the cerebral electrical activity waves
is called the electroencephalography.

The brain — dead diagnostic criteria of Electroencephalography: isoelectric
EEG is present if no nonartifactual electrical potential > 2uV is found during
30 — minute recording at increased sensitivity.
1.5.2.1. Auditory evoked potentials of the brain stem
1.5.3. The choice of laboratory tests for the brain death diagnosis
1.6. The diagnostic criteria for brain death in adult on the world
1.6.1. The diagnostic criteria for brain death produced by The 1995
American Academy of Neurology and Evidence-based guideline update in
2010. (The diagnostic criteria for whole brain death)

1.6.2. The United Kingdom brain death criteria in 1976. (The diagnostic
criteria for brainstem death)



1.7. The diagnostic criteria for brain death in Vietnam
1.7.1. The clinical criteria for determining brain death

The clinical diagnosis of brain death relying on the criteria which is
required in the law of Vietnam must be done three times, repeated after
minimal interval of 6 hours. The clinical criteria include:

+ Deep Coma (Glasgow Coma Scale score of 3).

+ Fixed pupil in mid-position (two pupils dilated > 4mm).

+ No pupillary light reflex.

+ Loss of corneal reflex.

+ Loss of cough reflex with tracheal stimulating (tracheal suctioning).

+ No oculocephalic reflex: no doll’s eyes phenomenon

+ No deviation of the eyes to irrigation in each ear with 50ml of cold
water: negative vestibule — ocular reflex.

+ Loss of the ability to maintain breathing automatically when
disconnecting from a ventilator (apnea test is positive).
1.7.2. The laboratory testing criteria for determining brain death

To confirm brain death, the patients must have at least 1 among 5 positive
results of laboratory tests confirming the absence of cerebral electrical activity
or the absence of cerebral blood flow. The 5 laboratory tests include
Electroencephalography, Computed tomographic angiography, Transcranial
Doppler  sonography, Cerebral angiography, Radionuclide cerebral
angiography.
1.7.3. Timing criteria for declaring brain death

The clinical brain — dead diagnosis is required to be performed at least 3
times, which means that at least 12 hours is needed to confirm the brain death
after all patients have fulfilled the clinical criteria for brain death diagnosis and
still cannot show any signs of recovery.
1.7.4. The number of participants carrying out diagnosis of brain death

When the determination of brain death is carried out, 3 doctors are
required to satisfy the conditions as stipulated in article 27 of Law No.
75/2006/QH11. Each doctor will evaluate and determine the results of brain
death diagnosis independently and sign in their own records at three points
which are: (1)- the starting point to define brain death; (2)- after 6 hours;
(3)- 12 hours after starting.

Chapter 2
OBJECT AND STUDY METHODS
2.1. Objective study
2.1.1. Inclusion criteria
- Patients with severe head trauma with the Glasgow Coma Scale (GCS)
score of 3, admitted and treated intensively at The Department of
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Anesthesiology and Reanimation, Vietnam - Germany Friendship Hospital
from November 2009 to February 2016.

- Age: from 18 - 65 years old.

- The patients had severe brain injuries due to head trauma, the severe brain
injuries have been shown on the film of cranial computed tomographic scan.

- The patients had apnea and should be ventilated completely.

2.1.2. Exclusion criteria

- The cases cannot apply clinical criteria for confirming brain death as
prescribed by The Ministry of Health include as follows:

+ No clear diagnosis of causes could explain coma state and brain death on
the clinic.

+ Body temperature < 32°C.

+ Suspecting a patient suffers from drug toxicity or taking neuromuscular
blocking agents; blocks of nerve — muscle; deep anesthesia.

+ Endocrine and metabolic disorders

+ There is state of shock or hypotension: systolic blood pressure <
90mmHg or mean blood pressure < 60mmHg.

+ Status of mental inhibition: unresponsiveness of all stimuli although the
patient is still alive.

+ Severe Guillain - Barré syndrome; patient has been bitten by a poisonous
snake and has to be on a ventilator.

- Some other exclusion criteria:

+ No consent from the patient’s family allowing the patient to participate
inthe study.

+ Having or suspected to have a heart, lung, liver or kidney disease.

+ Infectious diseases (HIV, active tuberculosis, syphilis), serious
infections or uncontrollable septicemia, cancer, severe multi-organ failure.

+ No cranial computed tomographic scan or the result of cranial computed
tomographic scan is normal.

+ Continuous infusion of intravenous thiopental for treating intracranial
increased pressure in the postoperative period.

+ The patient’s GCS going up gradually (> 4 points) after receiving
intensive care.

2.1.3. Criteria removed from the study

- Patient dies or patient’s family takes the patient home when clinical tests
for brain death diagnosis have not been completed yet.

- Patient dies or patient’s family takes the patient home when timing
criteria for brain death is not sufficient (the third clinical tests for brain death
diagnosis have not been carried out)

- The patient is re-operated on during diagnosing brain death.



2.2. Study methods
2.2.1. Study design: The prospective clinical, cross-sectional descriptive study
and monitored vertical.
2.2.2. Sample size

The sample size to estimate the specificity of the diagnostic study by
the formula as follows:

FP + TN

op = 1 - pgis

FP + TN = Z;z;lpsp(l- — pSp)
w
FP: false positive; TN: true-negative; ps,: specificity (choosing the specificity
of TCD = 0,99); ZZ: constants of the normal distribution; a = 0,05 =Z2 =
1,962; w: the error of sensitivity and specificity fluctuates around 5% (w =
0,05); pdis: the mortality rate of patient with severe head trauma having GCS
score of 3 when admitted to the hospital ranges from 0,492 to 0,768 depending
on each study. Selecting pgis = 0,6. So the sample size is calculated using the
formula as follows:
- (1.96°.0,99.0,01)/0,05*
- (1-0,6)
2.2.3. The process of brain death diagnosis

The diagnosis of brain death by the criteria of Vietnam is conducted sequentially
in 4 steps:

Step 1.

Anesthesiologists determining all the prerequisites must be fulfilled before
the clinical diagnosis of brain death can take place including: the causes of
brain death must be known and the exclusion of confounding factors can make
the brain death diagnosis wrong.

Step 2:

The clinical diagnosis of brain death: the anesthesiologist and neurosurgeon
will perform in dependently the 7 clinical tests assessing the loss of brainstem
reflexes. The apnea test is only done by the anesthesiologist, the neurosurgeon
witnesses concurrently and considers the results of apnea test independently.
The forensic doctor only participates in witnessing concurrently and certifies
the result of clinical tests for brain death diagnosis because the forensic doctors
are not clinicians.

The clinical diagnosis of brain death is done 3 times, repeated after an
interval of 6 hours.

7 clinical tests evaluating the loss of brainstem reflexes include as follows:

- Two fixed pupils in mid-position and dilated > 4mm.

= 38 patients
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No pupillary light reflex (bright light).

- Loss of corneal reflex.

- Loss of oculocephalic reflex (doll’s eyes phenomenon)

- Loss of vestibule — ocular reflex

- Loss of cough reflex with tracheal stimulating (tracheal suctioning).

- Apnea test is positive (the target PaCO; rising > 60mmHg or delta PaCO,
>20mmHg).

Step 3:

After completing the 3™ clinical diagnosis of brain death, the 3 laboratory tests
for confirming the brain death which are TCD, EEG and DSA will be performed.
The test results then are explained and concluded by experienced specialists. The
result of laboratory tests must either confirm the absence of cerebral blood flow or
the absence of cerebral electrical activity.

Step 4.

Declaration of brain death (according to the article 28, 29; pages 24 and 25
of the law and regulations issued by The Ministry of Health), the patient is
identified as brain dead, when the three intervals of clinical brain-dead diagnosis
have been already completed and repeated at an interval of 6 hours and have at
least one positive laboratory test confirming the brain death.

2.2.4. The parameters and variables of the study

- The general characteristics of patients in the study.

- The prerequisites, the changes and complications of apnea test
performance.

- The result of the clinical tests assessing the loss of brainstem reflexes
and determining the interobserver agreement of the result of clinical tests
performed by 2 doctors using Kappa coefficient.

- The predictive capacity for brain death of the 3 clinical tests and the
laboratory tests by sensitivity, specificity, positive prognostic value and
negative prognostic value.

Chapter 3: RESULTS
3.1. General characteristics of 53 patients in the study

e Age and sex: mean age: 32,9 + 12,6; Min — Max: 18 - 64 years old,;
male/female rate: 5,63.

e The causes of head trauma: traffic accident accounted for 98.1%; the
other accidents accounted for 1,9%.

e The outcome of 53 patients after brain death diagnosis based on
Vietnamese brain — dead diagnostic criteria: brain death (organ donation)
accounted for 47,2%; cardiopulmonary death accounted for 49% and no brain
death was 3,8%.
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3.2. The prerequisites before each time of performing the clinical tests for
brain death diagnosis, the changes and complications of apnea test
performance
3.2.1. The prerequisites before each time of performing the clinical tests for
brain death diagnosis

¢ The characteristics of the intracranial injuriesof 53 patients in the study.

- Large extradural hematoma, subarachnoid hemorrhage, severe cerebral
edema: 13,2%.

- Large subdural hematoma, cerebal contusion, subarachnoid hemorrhage,
severe cerebral edema: 20,8%.

- The mixture of types of severe intracranial injuries: 66,0%.

o The characteristics of operation on 53 patients in the study: operated: 28,3%;
not operated: 71,7%.
Table 3.3. The prerequisite for blood pressure before each time of performing the

clinical tests for brain death diagnosis in 53 patients in the study

Prerequisites The 1™ test The 2" test | The 3™ test
The systolic X +SD | 1198+140 | 1241+16,4 | 119,3+182
pressure (MMHY) ["Min — max | 94,0 146,0 | 92,0 - 166,0 | 90,0 — 161,0
The mean X +SD 85,7+11,7 | 889+151 | 81,1+163
pressure (MmHg) [ Min— max | 62,0 1150 | 60,0 125,0 | 61,0 — 125,0

Table 3.4. The other prerequisites before performing each clinical test for brain
death diagnosis in 53 patients in the study

Prerequisites The 1™ test The2™test | The 3™ test
Oropharyngeal X £SD 36,7+£0,6 36,705 36,7+£0,6
temperature Min — max 36,0-38,4 36,0 — 38,6 36,0 —38,7
Blood glucose X £SD 81+14 7,716 8215
(mmol/l) Min — max 4,2-109 3,7-10,8 4,5-10,7

Saline sodium X £SD 148,0+5,6 1495146 149,7+5,6
(mmol/l) Min—-max | 132,0-159,2 | 1350-157,6 | 130,0-159,6
Urinary output X +SD 150,7 + 39,6 1425+ 39,2 149,8 + 44,1
(ml/gio) Min—-max | 50,0-210,0 40,0 — 200,0 40,0 —210,0
Polyuria or uncontrolled
diabetes insipidus

non non non

Table 3.5. The prerequisites for the acid-base and blood gas before performing
clinical test for brain death diagnosis in 53 patients in the study

Prerequisites The 1% test The 2™ test The 3™ test
. X +SD 7,37 + 0,05 7,38 +0,04 7,37 £ 0,04
Artenial pH g 729751 730746 732-748
PaO, X +SD 407,50 + 133,95 | 408,75 + 154,33 | 384,41 + 132,39
(mmHg) | Min— max 120,6 — 665,0 100,5-718,0 131,0-670,0
PaCO, X £SD 42,47 + 1,85 42,57 + 2,06 4264 + 1,46
(mmHg) | Min — max 39,0451 38,3-45,1 40,0 -45,1




10

3.2.2. The changes and complications of apnea test performance to diagnose
brain death in 53 patients in the study
Table 3.6. The changes of the acid-base, blood gas, SpO; in the 1 apnea test

performance in 53 patients in the study

Just before Just before
Parameters disconnecting a | reconnecting a p
ventilator ventilator
. X +SD 7,37 £ 0,05 7,23 0,06
<
Arterial pH Min—max | 7,29 7,51 705-733 | O
X =SD 407,50 £ 133,95 | 351,75 + 153,96
PaO, (mmH <0,01
2 ( 9 Min — max 120,6 - 665,0 | 66,90 - 665,10
X = SD 42,47 1,85 71,81+£12,12
<
PaCOz (mmHO) ™ max | 39.0-451 | 60,00-116,00 | OOt
Delta PaCO, (mmHg)| X +SD 29,06 + 11,61
X+ SD 99,13+ 1,90
0,
Lowest SPOz (%) ™~ max 91,0— 100,0
Delta PaCO,: the PaCO, gradient just before disconnecting and

reconnecting a ventilator after 10 minutes.

(*) Test: t test

e The complications of the 1% apnea test performance in 53 patients in the study:
Arterial pH < 7,20 accounted for 22,6%; PaCO, > 80mmHg was 20,8%
and 1 patient with pneumothorax (1,9%).
Table 3.8. The changes of the acid-base, blood gas, SpO, in the 2™ apnea test
performance in 53 patients in the study

Just before Just before
Parameters disconnecting | reconnectinga| p’
a ventilator ventilator
. X +SD 7,38 + 0,04 7,23 +0,05
<
Arterial pH Min_max | 730 746 | 710 736 | 0%
X+ SD 408,75 £ 154,33 |359,75 + 151,59
<
Pa0, (mmHg) Min _max | 1005_718,0 | 80.20 678,00 | - OOt
X+ SD 42,57 + 2,06 70,56 + 7,77
P H 1
aC0; (mmHg) Min_max | 383 451 | 600 941 | OO
Delta PaCO, (mmHg) X+ SD 28,04 + 8,35
X =SD 98,81 + 2,60
0,
Lowest SpO:(%) i~ max 91,0 100,0

(*) Test: t test
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¢ The complications of the 2n apnea test performance in 53 patients in

the study:

Avrterial pH < 7,20 accounted for 18,9%; PaCO, > 80mmHg was 13,2%.
Table 3.10. The changes of the acid - base, blood gas, SpO; in the 3" apnea
test performance in 53 patients in the study.

Just before Just before X
Parameters disconnecting a | reconnectinga | p
ventilator ventilator
. X +SD 7,37 £ 0,04 7,23 +0,04
<
Arterial pH Min—max | 7.32—7.48 709734 |00t
X +SD 384,41 +£ 132,39 | 335,26 + 139,62
PaO, (mmH <0,01
2 ( 9 Min — max 131,0-670,0 71,60 — 650,00
X +SD 42,64 + 1,46 71,46 + 9,46
P H <001
aC0, (mmH) o ™ max | 40,0 _ 451 61,00 98,80 | OV
Delta PaCO, (mmHg) X £ SD 28,53 £ 9,46
X +SD 98,66 + 2,39
0
Lowest SpOz2 (%) "\~ max 90— 100

(*) Test: t test

¢ The complications of the 3rd apnea test performance in 53 patients in study:

Avrterial pH < 7,20 accounted for 13,2%; PaCO,> 80mmHg was 15,1% and
2 patients with cardiac arrhythmias (3,8%).
3.3. The interobserver agreement of the result of the clinical tests for brain
death diagnosis done by the anesthesiologists and neurosurgeons in the 3
times of brain death diagnosis of 53 patients in the study

Table 3.12. The result of the clinical tests for brain death diagnosis of 53

patients in the study

Anesthesiologists | Neurosurgeons
The clinical tests p’
n % | " | o
(patient) (patient)
Two fixed pupils in mid-position and dilated > 4mm 46 86,8 45 84,9 [>0,05
Loss of pupillary light reflex 50 94,3 52 98,1 [>0,05
Loss of corneal reflex 53 100 53 100
Loss of cough reflex with tracheal suctioning 53 100 53 100
Loss of oculocephalic reflex 43 81,1 45 84,9 [>0,05
Loss of vestibule — ocular reflex 49 92,5 48 90,6 |> 0,05
Positive apnea test 53 100 53 100

(*) Test y° and Fisher’exact test
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Table 3.13. The interobserver agreement of the clinical test result in the 1
brain death diagnosis: Two fixed pupils in mid-position and dilated > 4mm

Two fixed pupils in mid-position and dilated > 4mm
neurosurgeons
2 (+) () | Total | Kappa coefficient p’
>
3 (+) 44 | 2 46
£ ) 1 ] 6 7 077 <0,001
% Total 45 8 53

(+): Two fixed pupils in mid-position and dilated > 4mm; (-): Two fixed pupils in mid-

position and dilated < 4mm

(*) Test: Fisher’exact test

Table 3.14:. The interobserver agreement of the clinical test result in the 1*
brain death diagnosis: Loss of pupillary light reflex

Loss of pupillary light reflex
neurosurgeons
2 (+) ) Total Kappa coefficient p
§ +) 50 0 50
E ¢ 2 1 3 0,49 <0,001
g Total 52 1 53

(+): loss of reflex; (-): no loss of reflex
(*) Tesst: Fisher’exact test
Table 3.15. The interobserver agreement of the clinical test result in the 1°"
brain death diagnosis: Loss of oculocephalic reflex

Loss of oculocephalic reflex
neurosurgeons
Z (+) ) Total Kappa coefficient p
_‘—2’ (+) 43 0 43
é ) 2 8 10 0,87 < 0,001
% Total 45 8 53

(*) Test: Fisher’exact test
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Table 3.16. The interobserver agreement of the clinical test result in the
1*brain death diagnosis: Loss of vestibule — ocular reflex.
Loss of vestibule — ocular reflex
neurosurgeons

(+) () | Total | Kappa coefficient p
(+) 48 1 49
) 0 4 4 0,88 <0,001

Total 48 5 53

(*) Test: Fisher’exact test
Table 3.17. The interobserver agreement of the result of 4 clinical tests in the
1* brain death diagnosis (two fixed pupils in mid-position and dilated > 4mm;
loss of pupillary light reflex; Loss of oculocephalic reflex; Loss of vestibule-
ocular reflex)

anesthesiologists

neurosurgeons
é (+) ) Total Kappa coefficient p
_‘—g +) 40 2 42
gl o | 1| w]| n 0,84 <0,001
% Total 41 12 53

(*) Test: Fisher’exact test
e The result of 3 remaining clinical tests in the 1% brain death diagnosis in
53 patients in the study: loss of corneal reflex; loss of cough reflex with tracheal
suctioning; positive apnea test was completely the same between
anesthesiologists and neurosurgeons.
e The result of the clinical tests in the 2" and 3" brain death diagnosis in
53 patients in the study was also similar between the two doctors.
e The rate of the clinical diagnosis of brain death is positive done by 2
doctors in the 3 times of brain death diagnosis in 53 patients in the study

- The 1* time: with the anesthesiologistis was 81,1% (43/53 patients) and the
Neurosurgeons was 84,9% (45/53 patients).

- The 2™ and 3" time: the positive brain death rate of two doctors was
92,5% (49/53 patients).
34. The predictive capacity for brain death of the 3" clinical tests and the laboratory
tests in 41 patients (the 3 laboratory tests include EEG, TCD and DSA)

Choosing DSA as the "Gold standard", the predictive capacity of brain death of
the 3 clinical tests and the laboratory tests will be calculated as follows:
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3.4.1. The predictive capacity for brain death of the 3" clinical tests
Table 3.22. The predictive capacity for brain death of the 3" clinical tests

d e The outcome determined by DSA
The 3" clinical tests Brain death No brain death Total
- (+) positive 37 0 37
T:izg::géfsl (-) negative 2 2 4
Total 39 2 41
Value Se = 94,9%; Sp = 100,0%; PPV = 100,0%; NPV = 50,0%
p p*< 0,01

(*) Test: Fisher’exact test

3.4.2. The predictive capacity for brain death of the laboratory tests.
3.4.2.1. The predictive capacity for brain death of Electroencephalography (EEG).
Table 3.23. The predictive capacity for brain death of Electroencephalography

The laboratory test The outcome determined by DSA Total
confirming the BD Brain death No brain death
(+) confirmatory BD 34 0 34
EEG | (-) not confirmatory BD 5 2 7
Total 39 2 41
Value Se = 87,2%; Sp = 100,0%; PPV = 100,0%; NPV = 28,6%
p p =0,026

(*) Test: Fisher’exact test

3.4.2.2. The predictive capacity for brain death of TCD.
Table 3.24. The predictive capacity for brain death of the 1* TCD

The laboratory

The outcome determined by DSA

test confirming the BD Brain death | No brain death Total
TCD (+) confirmatory BD 33 0 33
(=) not confirmatory BD 6 2 8
Total 39 2 41
value Se = 84,6%; Sp = 100,0%; PPV = 100,0%; NPV = 25,0%
p p =0,034

(*) Test: Fisher’exact test

Table 3.25. The predictive capacity for brain death of the 2" TCD

The laboratory The outcome determined by DSA Total
test confirming the BD Brain death No brain death
TCD (+) confirmatory BD 36 0 36
(=) not confirmatory BD 3 2 5
Total 39 2 41
Value Se =92,3% ; Sp = 100,0% ; PPV = 100,0%; NPV = 40,0%
p p =0,012

(*) Test: Fisher’exact test
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3.4.2.3. The predictive capacity for brain death of EEG in conjunction with TCD
Table 3.26. The predictive capacity for brain death of EEG in conjunction

with TCD
The laboratory test The outcome determined by
confirming the BD : DSA : Total
Brain death No brain death
EEG (+) confirmatory BD 39 0 39
and (=) not confirmatory BD 0 2 2
TCD Total 39 2 41
Value Se = 100,0%; Sp = 100,0%; PPV = 100,0%; NPV = 100,0%
p <0,01

p
(*) Test: Fisher’exact test

Chapter 4: DISCUSSION
4.1. The characteristics of patient in the study
4.1.1. Age and sex

The mean age of patients in the study was 32,9 + 12,6 years old (under 40
accounted for 77,4%); 84,9% was male and 15,1% was female. These results
were compatible with the research of some local investigators about the age and
sex of patients with trauma.

4.1.2. The outcome of patients after diagnosing brain death based on
Vietnamese brain - dead diagnostic criteria.

In our study, all patients diagnosed with brain death using Vietnamese
brain - dead diagnostic criteria had a 100% mortality (or cardiopulmonary
death or donating organs). No patient recovered after brain death diagnosis.
According to the medical literature in the world, until now it has been found
that: no case recovers brain functions after brain death diagnosis using brain —
dead diagnostic criteria, produced by the American Academy of Neurology,
published in 1995 and 100% of patients died.

4.2. The prerequisites before performing each of the clinical tests for brain
death diagnosis, the changes and complications of apnea test performance

4.2.1. The prerequisites before performing each of the clinical tests for brain
death diagnosis

For brain death diagnosis, the prerequisites have a very important role and
have to be satisfied immediately before the time of conducting the clinical tests
for brain death diagnosis. The prerequisites include the obvious causes of brain
death and eliminating confounding factors.

With the causes of brain death: all patients in our study had obvious brain —
dead causes which were severe brain injuries (table 3.2) shown on the film of
cranial computed tomographic scan as well as described by neurosurgeons for
patients operated. In the guidelines of brain death diagnosis around the world:
the known brain — dead causes are mandatory, there is no brain death diagnosis
if the causes of brain death are not evident.

With confounding factors including hypotension, hypoxia, severe disorders
of endocrine and metabolism, drugs and central nervous systemic depressants,
hypothermia, high cervical spine trauma, it is important to pay attention to
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confounders of the neuromuscular blocking agents, central nervous systemic
depressants, hypothermia and in particular for patients taking central nervous
systemic depressants in conjunction with hypothermia, which can be
overlooked in diagnosing brain death and leads to misdiagnosis of brain death.

Neuromuscular blocking agents

If neuromuscular blocking agents are given, the patient must demonstrate
absence of neuromuscular blockade or wait at least 4 to 5 times the half time of
the drugs or train of four nerve stimulation (TOF > 0,9).

Central nervous systemic depressants

Many hypnotics and anesthetics can cause the clinical conditions like brain
death when administered in high doses. Therefore the determination of brain
death by clinical diagnosis will become difficult and easily led to misdiagnosis
of brain death. The drug screening tests may be useful but some substances (eg:
cyanide, lithium, fentanyl) could not be detected by routine screening tests. The
literature recommends: if knowing certain drugs or toxins that can not quantify,
the patients must be monitored for a period lasting more than 4-5 times the
half-life of the drug and provided that the elimination of drug is not interacted
by other drugs or by organ dysfunction. If the drug is not known exactly or
doubted, the patients must observe up to 48 hours to determine whether the
brainstem reflexes have any changes, if no changes are found with regard to
brainstem reflexes, laboratory tests must be carried out to confirm brain death.

Hypothermia

The body temperature falling between 28 - 32°C will cause mydriasis and
loss of pupillary reflex to light, the brainstem reflexes will disappear when the
temperature drops below 28°C. However, there is poor correlation between the
levels of consciousness and body temperature, there were many published
documents pronouncing: when the temperature is above 34°C, the patient is
conscious. Therefore, most current recommendatlons have specified that the
body temperature must be more than 34°C at the time performing tests for
evaluating brainstem reflexes.

The results of our study, from the tables (table 3.2; table 3.3; table 3.4 and table
3.5) shows that the 53 patients having brain death diagnosis performed, satisfied all
the prerequisites, which had particularly important significance in contributing to
the absolute precision in brain death diagnosis (all patients after diagnosed brain
death suffered 100% of mortality).
4.2.2. The changes and complications of apnea test performance

Will be discussed in Section 4.3.1.2
4.3. The results of clinical tests for brain death diagnosis, the interobserver
agreement of the result of the clinical tests for brain death diagnosis done
by the anesthesiologists and neurosurgeons in the 3 times of brain - dead
diagnostic performance.
4.3.1. The result of clinical tests for brain death diagnosis

According to Vietnamese brain — dead diagnostic criteria required in the
law, the clinical brain — dead diagnosis must carry out 7 clinical tests
evaluating the loss of brainstem death. With 3 tests: loss of corneal reflex, loss
of cough reflex with tracheal suctioning and apnea test positive, were relatively
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objective and easy to determine the result of tests, therefore the results were the
same from the anesthesiologists and neurosurgeons in the 1% clinical brain —
dead diagnosis and 2 times after that. But for the 4 remaining tests (two fixed
pupils in mid-position and dilated > 4mm, loss of pupillary light reflex, loss of
vestibule — ocular reflex, loss of oculocephalic reflex) the determination of test
results was more difficult and was more subjective. Consequently, there was
disagreement on the results between 2 doctors which was only seen for the 1
brain death diagnosis, not for the 2™ and 3 brain death diagnosis. On the other
hand, among the 7 tests: the test of two fixed pupils in mid-position and dilated
> 4mm, in which the fixed pupils in mid-position is the most important but the
dilated pupils > 4mm is less important. The apnea test is the most valuable but
also most dangerous because of potential complications.
4.3.1.1. The test evaluating the fixed pupils in mid-position and the size of pupils

Among 53 patients diagnosed with brain death, there were 4 patients with
negative brain — dead clinical diagnosis because of the pupillary size < 4mm but
position of two pupils of these 4 patients were still fixed in mid-position. For 4
these patients, after the 3™ clinical brain — dead diagnosis, the laboratory tests
including EEG, TCD and DSA which were conducted with the result of these 3
tests to be positive (confirming brain death) only for 2 patients, and 2 remaining
patients with negative test results (no brain death). For the 2 patients with no brain
death who were continued monitoring of changes of pupillary size during more
than 24 hours, after that only 1 patient had the size of 2 pUpI|S dilated > 4mm, 1
remaining patient with the size of pupils was still < 4mm. The 2" DSA result of the
2 patients was positive. Reported worldwide by authors including: Ishiguro, Larson
and Shlugman, on the changes of the pupillary size of patients with brain death,
shown that there were some brain - dead patients with pupillary size remaining <
4mm, the size of pupils which changed abnormally (mydriasis and/or miosis
repeatedly, pupillary distortion) but never decreased less than 4mm.The authors
concluded: that the important pupillary signs for brain death diagnosis was the loss
of pupillary reflex to light and fixed pupilsin mid-position whereas the pupillary
size < 4mm was less than important, sometimes not related to the brain death.
There was not any convincing explanation for this phenomenon. Therefore patients
with the pupillary size < 4mm who were not able to confirm brain death and should
therefore continue to monitor changes of pupillary size, or when needing to shorten
the time of brain death diagnosis, the laboratory tests should be conducted to
confirm brain death.
4.3.1.2. The apnea test

The apnea test is the most valuable but also the most dangerous and should
always be carried out ultimately in brain death diagnosis. The principle of the
apnea test: based on physiological activity of the respiratory center, using the
method of making the CO, in the blood increase actively to stimulate the
respiratory center maximally, if the patient’s respiratory movements are absent
during disconnecting them from the ventilator for 10 minutes and PaCO,
achieves the target value (the target of PaCO, rising > 60mmHg or delta PaCO,
rising > 20mmHg) which can conclude positive apnea test, some countries
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choose the lower target of PaCO, which is 50mmHg or delta PaCO, > 20 mm
Hg (eg: the UK), the rest do not give the target PaCO, (including Vietnam).
Based on the law in Vietnam, the apnea test is conducted with an interval of 10
minutes from disconnecting the ventilator, the apnea test is positive if the
patient has no spontaneous breath. However, in our study, apart from the
interval of 10 minutes, we still rely on the PaCO, rising > 60mmHg or delta
PaCO,>20mmHg to determine the apnea test result.

Conducting the apnea test, the patient was ventilated with 100% FiO, for
10 minutes before disconnecting the ventilator to maximize blood oxygen

concentration (the PaO, achieving > 200mmHg is the best goal). The results
shown that: immediately before disconnecting from the ventilator, the majority
of patients achieved thls goal with a mean PaO,: on the 1% time was 407.50
133,95mmHg; the 2™ time was 408.75 + 154,33mmHg; the 3™ time was
384.41 + 132,39mmHg. After disconnecting from the ventilator during the 10
minutes, all patients without spontaneous breath (positive apnea test) with the
PaCOz for the3 times as following: the 1°" tlme was 71.81 + 12,12mmHg; the
2" time was 70.56 + 7,77mmHg; the 3" time was 71,46 + 9,46mmHg.
However, removing the ventilator for an interval of 10 minutes was gune long
SO many patients developed severe acidosis (pH < 7.20), Wlth the 1% time, 12
patients (22.6%); the 2" time, 10 patients (18.9%) and the 3™ time, 7 patients
(13.2%); very severe hypercapnla (PaCO, > 80mmHg2 accounted for a large
proportion (20.8% with the 1% time ; 13.2% with the 2™ time and the 3" time
was 15.1%) and the PaO, value also decreased but not to a dangerous level
(PaO, < 60mmHg). Consequently, some serious complications appeared in 2
patients suffering from cardiac arrhythmias and 1 patient suffering from
pneumothorax after the 1 apnea test.

According to the studies in the world, while conducting the apnea test to
diagnose brain death, it was found that: the apnea test was harmful because of
many potential complications such as acidemia, hypoxia, hypotension,
arrhythmia and even cardiac arrest. Saposnik’s study on 129 patients with bram
death found that: when conducting the apnea test, complications appeared in 2/3
of the patients studied including: acidemia in 68%, 23% having hypoxia,
hypotension in 12% and 4 patients with severe complications such as
pneumothorax, bradycardia, atrial fibrillation, myocardial infarction and cardiac
arrest. Xiao-Ling's study on 93 patients with brain death also shown that the
complications which occurred in 21% of the patients was more likely to occur in
patients with PaO, < 200mmHg, pH < 7,35, systolic blood pressure < 120mmHg
at the time of disconnection from the ventilator. Scott’s review article about the
apnea test in 2013 shown that there were many potential complications that could
occur while conducting the apnea test such as respiratory acidosis, hypoxia,
hypotension, arrhythmias, pneumothorax, pneumomediastinum. With different
rates depending on each study, in which the most serious complication was
cardiac arrest, which occurred in 4 patients (< 1%). So we concluded that the
apnea test which was complicated and required to be done by the experts
belonging to the specific specialties and could cause many complications which
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worsened the brain damage of patients with no brain death. Therefore, the apnea
test should only be done by anesthesiologists with the presence of other doctors
participating in brain death diagnosis at the same time, the apnea test should not
be carried out by each doctor because the more times apnea test was done, the
risk for patient would increase.

4.3.2. The interobserver agreement of the result of the clinical tests for brain
death diagnosis done by the anesthesiologists and neurosurgeons in the 3
times of brain - dead diagnostic performance, the timing criteria for clinical
brain — dead diagnosis and the regulation of number of participants in brain
death diagnosis

4.3.2.1. The interobserver agreement of the result of the clinical tests for
brain death diagnosis done by the anesthesiologists and neurosurgeons in the
3 times of brain - dead diagnostic performance

- In our study, the clinical brain — dead diagnosis was done by the
anesthesiologists and neurosurgeons. Table 3.12 shown that: the result of
clinical tests between 2 doctors was only in disagreement within the 1% brain —
dead diagnosis and this only appeared in 4 tests, such as two fixed pupils in
mid-position and dilated > 4mm, loss of papillary light reflex, loss of
oculocephalic reflex, loss of vestibule — ocular reflex with Kappa coefficient: 0,79;
0,49; 0,87; 0,88 respectively. Among the 4 tests, the test of loss of pupillary light
reflex had the lowest coefficient, which meant that the determination of the test
result was the most difficult, so the interobserver disagreement was the highest.
However, when assessing simultaneously all 4 tests, the interobserver agreement of
the result of the 4 tests still achieved a very good level (Kappa coefficient was
0.84). The result of remaining tests: loss of corneal reflex, loss of cough reflex
when tracheal suctioning, positive apnea test which were more easy to identify the
results (more objective) so there was not any difference in the test results between
the 2 doctors. The result of clinical tests in the 2nd and 3rd time between 2 doctors
was the same (table 3:19, table 3:20).

In our opinion, explaining the differences between the 2 doctors in the 1st
clinical brain — dead diagnosis could be as follows: although clinical brain - dead
diagnosis has been done for a long time in Vietnam German Friendship hospital, it
has not become routine yet, as well as not being performed by the same brain - dead
diagnostic criteria as set forth in the current law, brain death diagnosis has been
conducted primarily by anesthesiologists and very rarely by neurosurgeons. So the
experience of brain death diagnosis was small and not the same among
anesthesiologists or as between the anesthesiologists and neurosurgeons, however the
theory of brain death diagnosis was relatively the same between 2 doctors. Therefore
the results of the tests were difficult to identify and took more subjectiveness, to
interpret than the difference of the test results between 2 doctors shown.

Worldwide, when considering the number of times the clinical tests were
performed for brain death diagnosis, it was shown that there were differences in
the number of times specified clinical tests were performed between countries.
In Europe, according to Citerio’study (2014), the nations who were required to
carry out brain death diagnosis twice, accounted for 75% (21/28 countries),
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tests carried out 3 times were 7% and 18% only required once. According to
Gardiner and Baron performing the 2™ clinical tests only minimized errors in
the 1¥ clinical brain — dead diagnosis, there was no scientific evidence to prove
the need to repeat the 2™ clinical tests for brain death diagnosis. According to
Cheng, when conducting clinical brain — dead diagnosis, there mlght be many
more neurons which die over time, so the sensitivity of the 2™ cllnlcal test
would increase. Therefore, the majority of countries support the 2™ clinical
brain - dead diagnosis though no scientific evidence supports it currently.

From the analysis above in conjunction with our study results showing
that: the 1% clinical brain - dead diagnosis had interobserver disagreement over
the result of clinical tests between 2 doctors whilst the result of the 2nd and 3"
clinical brain - dead diagnosis was the same. From this we found that: repeating
the clinical tests for brain death diagnosis, was very necessary and fully
consistent with the prowsmn of Vietnamese law, but consideration should be
given to removing the 3 clinical brain - dead diagnosis because in addition to
another diagnostic time it could aggravate the condition of the patient due to
the potential complications that could occur when performing the apnea test
and the prolonged resuscitation would adversely affect organ function and
increase unnecessary cost of treatment, especially if there is not any benefit
from the 3" clinical brain - dead diagnosis compared with the 2™ diagnosis.
4.3.2.2. Timing criteria for clinical brain-dead diagnosis

Worldwide, the provision of timing criteria for the clinical diagnosis of
brain death is very different amongst countries. Wijdicks’s survey results in
2002 shown that: with countries performing the clinical brain — dead diagnosis
at least twice, the requirement of time interval between 2 times of diagnosis
changed from 2 to 72 hours; even in countries which did not have mandatory
requirements for this period, the result was the same for Gardiner's result in
2013. According to Citerio’s survey in 2014, in 28 European countries it was
shown that the interval time between 2 clinical brain - dead diagnoses ranged
from O minutes - 12 hours, however there was no scientific evidence for
performance of the 2™ clinical brain — dead diagnosis in terms of how much
period of time was correct, the longer the time was, the larger function of the
organs would be affected, prolonging resuscitation time as well as increasing
the cost of unnecessary treatment. However, prescribing an interval of 6 hours
between the 2 of clinical brain — dead diagnoses was common, and it was
necessary to extend monitoring time of patients > 24 hours minimum to
proceed clinical diagnosis of brain death for cases of brain damage caused by
hypoxia. According to the law of Vietnam, the provision of timing criteria for
the clinical diagnosis of brain death was similar with the majority of the
recommendations for brain death diagnosis in the world now.
4.3.2.3. Stipulating the number of participants carrying out brain death diagnosis

The regulation of the number of doctors required to perform diagnosis in
the world, according to Wijdicks (2002) in a survey of 80 countries, revealed
that the requirement of 1 to 2 doctors participating in determining brain death
was accounted for 78%, more than 2 doctors accounted for 16% and the
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number of doctors where it was not specified accounted for 6%. According to
Citerio’s survey (2014) from 25 European countries it was found that: some
countries requiring 2 doctors, accounted for 50%. The regulation of doctors
participating in brain death diagnosis among the countries also differed, in a
country like the US it was not the same. But we found that the doctors
belonging to specialties such as neurology (both in internal and surgery),
anesthesiology and reanimation, intensive care were popular and had an
important role (either experts or consultants) for brain death diagnosis. Also,
depending on the requirements of specific countries some had doctors
belonging to other specialties or in additionally non-medical experts for
example India, Indonesia...

In comparison with the world in regulating the number of doctors in brain
death diagnosis, according to the provision of Vietnamese law, Vietnam must
have 3 doctors participating in the diagnosis (we belong to one of the few
countries who have the regulation of > 3 doctors).We found that forensic
doctors who were not clinicians were less likely to perform and identify the
result of clinical tests exactly as well as managing the complications which
could occur during diagnosing brain death. Consideration should be given to
the forensic doctor only witnessing and certifying brain death when brain death
was determined completely by the laboratory tests.

4.4. The predictive capacity of brain death of the 3" clinical tests and the
laboratory tests
4.4.1. The predictive capacity of brain death of the 3" clinical tests

Worldwide, brain death diagnosis is only clinical in many countries.
Clinical brain — dead diagnosis has advantages such as noninvasiveness,
performed at the bedside, less expensive, ability to be easily repeated to
dlagn05|s and does not require specialist equipment for diagnosis. In our study,
the 3" clinical diagnosis of brain death shown that the capacity of clinical tests
for brain death had the Se = 94.9%, negative predictive value (NPV) of 50%,
Sp and positive prognostic value (PPV) of 100%, from these results shown that
the clinical tests could confirm brain death very well, although these tests could
potentially overlook brain death, they still achieved very high sensitivity
(94.9%). According to Djuric, the clinical tests were the "Gold standard” in
brain death diagnosis while the laboratory tests would complement the clinical
diagnosis of brain death in cases where shortened diagnostic time was needed
or were unable to confirm brain death by the clinical tests. Marinoni used the
clinical diagnosis of brain death as "Gold standard" to evaluate the false
positive case when using TCD to monitor and diagnose brain death.

4.4.2. The predictive capacity for brain death of the laboratory tests
4.4.2.1. The predictive capacity for brain death of EEG

EEG is the first laboratory test used in brain death diagnosis and the EEG is
still used commonly to confirm brain death in the world, even mandatory in some
countries (France, Germany, Serbia...). In our study, the EEG was performed in 53
patients after the 3" clinical diagnosis of brain death. The results from table 3.23
shown that: the EEG had the Sp = 100%; PPV = 100%; false positive rate (FPR) of
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0% which meant that the EEG could be a good tool to confirm brain death, but to
rule out brain death was not good because of the EEG with Se = 87.2% and NPV =
28.6% this could miss the brain - dead cases. When comparing with the results of
studies completed by other researchers in the world, our results (Se) were lower
than that of Wang (Se = 92.79%); Luo (Se = 92.04%); Fernandez-Torre's (Se =
96.5% with the 1% EEG recording), but higher than that of Tavakoni (Se = 82%) or
Grigg (Se = 69.6%). Until now there have been no studies determining the positive
false rate, but according to the research carried by the American EEG Society, in
2650 adult patients with comas, to determine brain death using isoelectric EEG
criteria, only 3 patients with "isoelectric EEG", but the 3 patients received the high
doses of central nervous systemic depressants. Therefore if removing the 3 patients
(because of not meeting prerequisites fully), the EEG would have the Sp = 100% or
FPR = 0%.

From the fact of using EEG for diagnosing brain death as well as our
results of the EEG and the recommendations of using EEG for brain death
diagnosis in the world, we found that: the EEG is still a test confirming brain
death well, but is not the test selected to detect brain death due to low
sensitivity. The EEG is also not an appropriate test for brainstem death
diagnosis or for the cases suffering from hypothermia, taking or suspecting to
take central neural systemic depressants. For these cases, the laboratory tests
determine absence of cerebral circulation which is the best choice.
4.4.2.2. The predictive capacity for brain death of TCD

TCD is used to describe the arrest of cerebral circulation by Yoneda in 1974
and now TCD has been applied for brain death diagnosis in many countries in the
world. In Vietnam as stipulated by the law, using of TCD for brain death diagnosis
must be on two examinations at an interval of at least 30 minutes.

With the 1* TCD: the results from table 3.24 shown that TCD had the Se =
84.6%; NPV = 25.0% which meant that the TCD was not really good method of
detecting brain death but the Sp and PPV achieved 100%. For the 2™ TCD from
table 3.25 also shown an increase in the sensitivity and negative predictive values
(Se = 92.3%; NPV = 40.0%); Sp = PPV of 100%. These results shown that the
screening capability of brain death and monitoring the progression of the ultrasonic
signal from the intracerebral arteries were quite good. If the 1¥ TCD remained to
show the ultrasonic signal but not in 2™ TCD it could confirm brain death. Our
research results were the same from that of Azevedo with the Se = 91% Sp =
100%; but higher than that of authors: de Freitas with the Se = 76%; Kuo with the
Se = 77.2%, Sp = 100% (in the 1* TCD) and Se = 86.4%, Sp = 100% (in the 2"
TCD ); Conti with the Se = 82.1% (in the 1% TCD), 88% (in the 2™ TCD) and Sp =
100%; Poularas with the Se = 87.5% (in the 1* TCD) and Sp = 100%; Wang with
the Se = 82.9% (in the 1* TCD); and lower than that of authors such as Ducrocq
with the Se = 95%; Hadani with the Se = 96.5% and Sp = 100%; Conti with the Se
= 95.6% , Sp = 100% (in the 3™ TCD ); Poularas with the Se = 95% (in the 2™
TCD) and = 100% (in the 3“TCD); Wang with the Se = 94.5% (in the 2™ TCD).
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As for Poularas’s study: when comparing TCD and cerebral angiography for
confirming brain death, the results shown that the 3 TCD could achieve 100% in
both the sensitivity and specificity, which offered a suggestion: the TCD could be
considered as "Gold standard" in brain death diagnosis. However, to evaluate
totally the capacity of TCD for confirming brain death, there were the 2 meta-
analysis studies on the use of TCD for brain death diagnosis in which the one in
2006 shown that the TCD had the Se = 89% (95% confidence interval 86-91%) and
Sp = 99% (95% confidence interval of 99-100%) and the rest in 2015 also shown
that the TCD had the Se = 90% (95% confidence interval 87 - 92%), Sp = 98%
(95% confidence interval 96-99%) and area under the curve (SROC) = 0.964. All
analysis above which means we could conclude that the TCD was the test which
could confirm brain death well and was appropriate for the cases with confounding
factors that prevented brain death diagnosis by clinical tests only.

From our results and the analysis as above, we found that: the TCD is a test
which supports the determination of brain death appropriately in the practice
because of the convenience, easy to apply, being able to carry out many times
at the bedside, having good diagnostic capacity for brain death. However, there
still exist certain limitations as the result of TCD depending on the experience
and skills of doctors doing the TCD.
4.4.2.3. The predictive capacity for brain death of TCD in conjunction with EEG

After the 3" clinical brain - dead diagnosis, the sensitivity and specificity could
reach to 100% when combining TCD and EEG to confirm brain death and no
negative and positive false (table 3.26). The result of our study was compatible
with Wang’s result: TCD in conjunction with EEG for brain death diagnosis made
the sensitivity and specificity increase to 100%.

CONCLUSION

From November 2009 to February 2016 at Department of Anesthesiology and
Reanimation, Vietnam-Germany Friendship Hospital, after studying 58 patients
with GCS score of 3 carried out brain death diagnosis using the Vietnamese
criteria, we have some conclusions as follows:

1. To review the meaning of prerequisites before each time of performing
the clinical tests for brain death diagnosis, the changes and complications
in the apnea test performance

- The prerequisites of all patients were fulfilled before performing clinical
test 3 times for brain death diagnosis.

- When the 1%, 2" and 3" clinical tests were done, severe respiratory
acidosis always occurred including: 22,6%; 18,9% and 13,2% respectively;
PaCO, > 80mmHg was 20,8%; 13,2% and 15,1% respectively.

- Apart from complications above, there were also 1,9% of pneumothorax
and 3,8% of cardiac arrhythmia.
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2. To determine the interobserver agreement of the result of the clinical
tests for brain death diagnosis done by the anesthesiologists and
neurosurgeons at the 3 diagnostic performance times

- On the 2™ and 3" time: the result of 7 clinical tests for brain death
diagnosis was similar (100%)

- Only for the 1% time:

+ The result of 3 clinical tests for brain death diagnosis was also similar
(100%): loss of corneal reflex; loss of cough reflex with tracheal suctioning;
positive apnea test and there was a very high conformity (Kappa = 0,84) when
4 clinical tests was simultaneously done.

+ There was a medium conformity (Kappa = 0,49) in the test: loss of
pupillary light reflex.

+ There was a high conformity (Kappa = 0,77) in the test: two fixed pupils
in mid-position and dilated > 4mm.

3. To determine the predictive capacity for brain death of the 3" clinical
tests and the laboratory tests.

The outcome determined by DSA being the “Gold standard”, the predictive
capacity for brain death of the 3" clinical tests and EEG, TCD all calculated as
follows:

- The 3“clinical tests: the sensitivity achieved 94,9%:; the specificity and
positive prognostic value achieved 100%; negative prognostic value was 50,0%.

- EEG: the sensitivity achieved 87,2%; the specificity and positive
prognostic value achieved 100%; negative prognostic value was 28,6%.

- TCD on the 1% time: the sensitivity achieved 84,6%; the specificity and
positive prognostic value achieved 100%; negative prognostic was 25,0%.

- TCD on the 2™ time: the sensitivity achieved 92,3%; the specificity and
positive prognostic value achieved 100%; negative prognostic value was
40,0%.

- EEG in conjunction with TCD: the sensitivity, the specificity, positive
prognostic value, positive prognostic value, negative prognostic value all
achieved 100%.

REQUEST

Based on the results obtained in this study, we propose as following:

1.To consider completing the diagnosis of brain death in the 2™ clinical
diagnosis of brain death. This will shorten the time of the actual diagnosis, and
in turn, keep the function of the donated organs.

2.TCD should be chosen first among the three laboratory tests including
EEG, TCD and DSA. DSA only is last option because of the potential risks as
well as will be hard to manage the patient after DSA is done. Should take the
patient to operating theater for harvesting organs immediately after the result of
DSA is confirmed dead brain.





