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SO SANH GIA TRI TIEN LUQ'NG TU’ VONG SAU 3 THANG CUA
~ THANG DIEM HELSINKI VA ROTTERDAM O’ BENH NHAN
CHAN THU'O'NG SO NAO NANG TAI BENH VIEN HO*U NGHI VIET PUC

Lé Tudn Vi, Lé Thanh Diing??, Nguyén Pinh Minh?*
Tém tat
Muc tiéu: So sanh gia tri thang diém Helsinki va Rotterdam trén phim chup cat
16p vi tinh (computed tomography - CT) trong tién lwong tir vong sau 3 thang &
bénh nhin (BN) chin thwong so ndo (CTSN) nidng. Phwong phdp nghién ciru:
Nghién ctru hoi ctiru, theo doi doc trén 110 BN CTSN ning c6 diém Glasgow (GCS) < 8
dwoc diéu tri tai Bénh vién Hitu nghi Viét Pirc tir thang 6/2025 - 9/2025. Thu thap
bién s6 va tinh diém theo thang diém Helsinki va Rotterdam. Gi tri tién lwong duwoc
danh gia bang duwong cong ROC va phan tich Kaplan-Meier. Két quad: Tudi trung
binh ctia BN 1a 44,4 + 17,2; nam gi¢i chiém 82,7%. Ton thuwong thwong gap nhit la
xuat huyét dwédi nhén (94,5%). Piém trung binh ctia Rotterdam la 3,39 + 1,6; Helsinki 1a
5,35 + 3,5. Dién tich dwéi dwong cong (AUC) cia thang diém Rotterdam 1a 0,766
(95%CI: 0,68 - 0,85) va Helsinki 1a 0,760 (95%CI: 0,67 - 0,84), cho thiy gia tri
twong dwong. V&i diém cit > 4, thang diém Rotterdam c6 dd dic hiéu (Sp) cao hon
(77,1%), trong khi thang diém Helsinki (v&i diém cat > 5) c6 dd nhay (Se) cao hon
(72,6%). Phan tich Kaplan-Meier cho thiy ca hai thang diém déu phén ting nguy co
tlr vong ro rét (p < 0,001); nhém cé diém cao co ty 1é t&r vong cao hon va thoi gian
sOng ngan hon. Két ludn: Ca hai thang diém Helsinki va Rotterdam déu c6 gia tri
tién lwong t&r vong 3 thang véi hiéu nang twong dwong. Thang diém Helsinki troi vé
Se va kha nang phin ting nguy co, trong khi Rotterdam don gian va c6 Sp cao hon.
Tir khéa: Chan thwong so ndo nang, Thang diém Rotterdam, Thang diém Helsinki.

COMPARISON OF THE PROGNOSTIC VALUE OF HELSINKI AND ROTTERDAM
COMPUTED TOMOGRAPHY SCORES FOR 3-MONTH MORTALITY
IN PATIENTS WITH SEVERE TRAUMATIC BRAIN INJURY
AT VIET DUC UNIVERSITY HOSPITAL
Abstract

Objectives: To compare the prognostic performance of the Helsinki and Rotterdam
computed tomography (CT) scoring systems in predicting 3-month mortality in patients
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with severe traumatic brain injury (TBI). Methods: A retrospective longitudinal
study was conducted on 110 patients with Glasgow Coma Scale (GCS) < 8 at Viet
Duc University Hospital from June 2025 to September 2025. Clinical and imaging
variables were collected, and scores were calculated according to the Helsinki and
Rotterdam CT scoring systems. Prognostic performance was evaluated using
receiver operating characteristic (ROC) curve analysis and Kaplan-Meier survival
analysis. Results: The mean age was 44.4 + 17.2 years, with males accounting for
82.7%. The most common lesion was subarachnoid hemorrhage (94.5%). The
mean Rotterdam score was 3.39 * 1.6, and the mean Helsinki score was 5.35 + 3.5.
The area under the curve (AUC) for the Rotterdam score was 0.766 (95%CI: 0.68 -
0.85), and for the Helsinki score was 0.760 (95%CI: 0.67 - 0.84), indicating
comparable prognostic performance. At a cutoff value of > 4, the Rotterdam score
demonstrated higher specificity (77.1%), whereas the Helsinki score (a cutoff value
of = 5) showed higher sensitivity (72.6%). Kaplan-Meier analysis demonstrated
significant risk stratification for mortality with both scoring systems (p < 0.001),
with higher scores associated with increased mortality and shorter survival time.
Conclusion: Both the Helsinki and Rotterdam CT scoring systems provide
comparable prognostic value for 3-month mortality in severe TBI. The Helsinki
score demonstrates higher sensitivity and better risk stratification, whereas the
Rotterdam score is simpler and more specific.

Keywords: Traumatic brain injury; Rotterdam score; Helsinki score.

PAT VAN PE diém Helsinki tip trung vao ton thwong
nhu mo6 nio, con thang diém Rotterdam
danh gia mrc d6 n3ng va nguy co dién
tién x4u cta CTSN. Tuy nhién, vai tro
cla cac thang diém nay trong danh gia
va tién lwong BN CTSN nang tai Viét
Nam van chwa dwgc nghién ctru day du.
Viéc thang diém Helsinki hay Rotterdam
c6 kha nang tién lwong tir vong 3 thang
dau tot hon & BN CTSN ndng tai Viét
Nam van 1a mét van dé chuwa dwoc lam

Chin thwong so ndo 1a mét trong nhirng
nguyén nhan hang diu giy t& vong va
tan tat trén toan thé gidi, dac biét tai cac
nwéc dang phat trién [1]. CTSN ning
(diém GCS < 8) c6 nguy co cao dan dén
tlr vong hodc dé lai di chirng than kinh
nang né [2]. Chup CT tir lau da la céng
cu chin doan hinh anh déng vai tro then
ch6t trong chin doan va tién lwong

CTSN [3]. M6t s6 thang diém két hop
lAm sang va hinh anh CT di dwoc deé
xudt nham tién lwong cac BN CTSN,
trong d6, Helsinki va Rotterdam la hai
thang diém dwoc dung phé bién. Thang
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ro. Do dd, ching t6i tién hanh dé tai nay
nham: So sdnh khd ndng tién lrong tir
vong sau 3 thdng ddu & BN CTSN ndng
tai Bénh vién Htru nghi Viét Dirc dwa
trén thang diém Helsinki va Rotterdam.
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pOI TUONG VA PHUONG PHAP
NGHIEN cU'U

1. Pdi twong nghién ciru

GOom 110 BN CTSN nang c6 diém GCS
< 8, dwgc diéu tri tai Bénh vién Hiru nghi
Viét Dic tir thang 6/2025 - 9/2025.

* Tiéu chudn Iwa chon: BN dwoc chian
doan CTSN nang, c6 diém GCS < 8 dwoc
diéu tri tai Bénh vién Hiru nghi Viét Bic;
BN khoéng bi cac chidn thwong tang nang
khac kem theo; BN dwoc chup CT tai
Bénh vién Hitu nghi Viét Dirc va chuwa
duoc can thiép phau thuat trudc do; BN
c6 ho so bénh an day du cac thong tin
nghién ctru, c6 phim chup trén hé thong
PACS dam bdo yéu ciu chin doan.

* Tiéu chudn loai trtr: BN ¢ cac chin
thwong nang khac kem theo nhw chan thuong
nguec, chin thwong bung, khung chiu.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ctiru hoi
ctry, theo dai doc.

* Co mdu nghién ctru: C& mau thuin
tién, chon tit cd nhirng trwong hop thoa
man tiéu chuin lwa chon.

* Céng cu va phwong phdp thu thdp sé
liéu: St dung bénh an, hinh anh lvu gitr
trén hé thong PACS dé nghién ciru.

Phwong tién nghién ctru: May chup
CT 16 day (hang GE Healthcare). Hé thong
may tinh diéu khién va x ly hinh anh
kem theo. Hé thong lwu trit hinh anh y
Khoa (Minerva PACS), h6 so bénh an.

Cac bién s0 nghién ctu: Pwoc khai
thac dua trén cac diac diém dwoc mo ta
trén hinh anh CT va dwoc cho diém theo
thang diém Rotterdam va Helsinki.

Bang 1. Thang diém Rotterdam trén phim chup CT.

D4u hiéu cat 1ép vi tinh Piém s6

Bé trén yén

Bé trén yén binh thwong 0

Bé trén yén bi chén ép 1

Xb6a bé trén yén 2
Di l1éch dudong gitra

Khong co6 di 1éch dwong gitra 0

Di léch duong gitra 1 - 5mm 1

Di l1éch duong gitra > S5mm 2
Xuit huyét dwdi nhén/trong nao that

Khong 0

Coé 1
Loai tén thuwong

Ngoai mang cirng (EDH) 0

Dwéi mang clrng hodc trong nao 1
Tong diém 1-6
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Bang 2. Thang diém Helsinki trén phim chup CT

Thanh phan Mo ta Piém

Mau tu dwéi mang clrng 2
e . Giap nao 2
Loai ton thwong mau tu Xuat huyét trong nhu mé nio 2
Mau tu ngoai mang clirng -3
Kich thuéc kh6i mau tu Thé tich mau tu > 25cm? 2
Xudt huyét trong nio that g(},)long €0 (3)
Binh thuong 0
Bé trén yén Bi chén ép 1
Bi x6a hoan toan 5

Téng diém -3 - 14 diém

* Xir Iy 56 liéu: S8 liéu dwoc xtr Iy bang phan mém SPSS 26.0; bién dinh tinh dwoc
trinh bay dwdi dang ty 1& (%). Gia tri tién lwgng dwoc danh gia bang dudng cong
ROC va phan tich Kaplan-Meier.

3. Pao dirc nghién ciru

bé cwong nghién ctru da dwoc théng qua & cip co sé tir thang 8/2025 trwéc khi
ti€én hanh thu thip s6 liéu ho6i ctiru. Nghién cru dwoc Hbi dong Pao dirc, Trweong Dai
hoc Y Dwoc - Pai hoc Quoc gia Ha Noi phé duyét theo Quyét dinh s6 376/QD-DHYD
ngay 05/02/2026. Dir liéu nghién cttu dwoc khai thac héi ctiru tir ho so bénh an va
hé théng PACS, khong can thiép vao qué trinh diéu tri va dwgc ma héa nham bao
mat thong tin BN. S6 liéu nghién cru dwgc Bénh vién Hiru nghi Viét Dlirc cho phép
str dung va cong bo. Nhom tac gia cam két khong cé xung dot loi ich trong nghién ctru.

KET QUA NGHIEN CU'U

1. Pac diém chung cua déi twong nghién ciru

o
Biéu do vé gioi

mNam

uNF

Biéu d6 1. Dac diém vé tudi va gidi tinh cia nhém nghién ciru.
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Nhém nghién ctru cé d6 tudi dao dong rong tir 18 - 81 tuodi, véi tudi trung binh la
44,4 + 17; trong d6, nam gi¢i chiém wu thé (82,7%).
2. bic diém hinh anh ton thwrong so néo trén CT
Bang 3. Thang diém Rotterdam va Helsinki & cdc BN CTSN nang (n = 110).

Thang diém Trung binh Min Max
Rotterdam 3,39+1,6 1 6
Helsinki 535+3,5 -3 14

Thang diém Rotterdam va Helsinki cé gia tri trung binh lan lwot 1a 3,39 + 1,6 va
5,35 + 3,5 diém. Diém Helsinki bién thién 16n hon (-3 - 14) so v&i Rotterdam chi
tr1-6.

1 -Specificity

Biéu d6 2. Puong cong ROC cia thang diém Rotterdam va Helsinki trén
phim chup CT trong du doan tir vong & BN CTSN ndng.

Bang 4. Gia tri Se, Sp ctia thang diém Rotterdam va Helsinki trén phim chup CT
trong dw doan tr vong & BN CTSN nang.

Thang diém ROC 95%CI  Cut-off Se Sp PPV NPV p
Rotterdam 0,766 0,68-085 =24 694% 77,1% 84,0% 51,8% 0.89"
Helsinki 0,760 067-084 =25 72,6% 70,8% 697% 73,5% '

(PPV: Gid tri dw bdo dwong tinh; NPV: Gid tri dw bdo dm tinh; *: Kiém dinh Delong)

Thang diém Rotterdam va Helsinki déu c6 kha nidng du doan tlr vong & mirc kh3,
v&i dwong cong ROC nam phia trén dwong tham chiéu. AUC cla hai thang diém
twong dwong nhau. Cu thé, AUC cta thang diém Rotterdam 1a 0,766 (95%CI: 0,68 -
0,85) va Helsinki 1a 0,76 (95%CI: 0,67 - 0,84). Kiém dinh DeLong cho thiy sw khac
biét gitra hai AUC khong cé y nghia thong ké (p = 0,89), cho thiy hai thang diém c6
hiéu ndng tién lwong twong dwong. Véi diém cit > 4, thang diém Rotterdam c6 Se 1a
69,4%, Sp 1a 77,1%, PPV la 84,0% va NPV la 51,8%. Trong khi d6, thang diém
Helsinki véi diém cat > 5 c6 Se: 72,6%, Sp: 70,8%, PPV: 69,7% va NPV: 73,5%.
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Bang 5. Phan tich séng con sau 3 thang theo thang diém Helsinki va Rotterdam.

Thei gian song

Thang diém S0 ca tir vong, n (%) trung binh (ngiy)
Helsinki
<5 diém (n = 34) 9 (26,5) 68,0
> 5 diém (n = 76) 53 (69,7) 30,4
p (log-rank) <0,001
Rotterdam
< 4 diém (n = 85) 41 (48,2) 49,5
> 4 diém (n = 25) 21 (84,0) 16,3
p (log-rank) <0,001
Thang diém Helsinki Thang diém Rotterdam

Biéu d6 3. Biéu d6 Kaplan-Meier séng con trong 3 thang
theo thang diém Helsinki va Rotterdam.

Phan tich Kaplan-Meier cho thay sw khac biét song con cé y nghia thong ké gitra
hai nhém (log-rank p < 0,001) & ca hai thang diém:

Nhém BN c6 diém Helsinki > 5 c¢6 ty 1é tir vong cao hon rd rét so véi nhém < 5
diém (69,7% so vdi 26,5%) va thoi gian séng trung binh ngin hon (30,4 ngay so
véi 68,0 ngay).

Nhém BN c6 diém Rotterdam > 4 c6 ty 1é tir vong cao hon ro rét so véi nhém < 4
diém (84,0% so v&i 48,2%) va thoi gian sdng trung binh ngan hon (16,3 ngay so
v&i 49,5 ngay).
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BAN LUAN

Nhom nghién cttru ctia ching t6i c6
tudi trung binh la 44,4 + 17,2, cho thay
CTSN nang gdp & nhiéu Ika tudi nhwng
chd yéu van tip trung & nhém tudi lao
déng. Ty 1é nam gi¢i chiém wu thé rd rét
(82,7%) trong nghién ctru cia chung toi
cling phu hgp v&i xu hwong dich té
chung. Két qua nay twong dong véi bao
cao cua Andreas IR Maas va CS (2017),
ghi nhan CTSN thwong gap nhat & nam
gidi tré va trung nién [1].

Vé cac thang diém tién lwong, nghién
clru cdia chiing tbi ghi nhin diém Rotterdam
trung binh la 3,39 + 1,6 va Helsinki la
5,35 + 3,5. Piéu nay phan anh sy khac
biét vé ciu tric gitra hai thang diém.
Rotterdam la thang diém don gian, tip
trung vao cac dau hiéu co ban trén hinh
anh CT, trong khi Helsinki tich hop nhiéu
bién s6 chi tiét hon, bao gom loai ton
thwong va mirc d6 xuat huyét [4]. Cac
nghién ctru gan day cho thiy cac mé hinh
tién lwong hién dai, bao gobm thang diém
Rotterdam va Helsinki, déu c6 gia tri dw
bao két cuc; tuy nhién thang diém Helsinki
c6 xu hwdéng phan ting nguy co tot hon
trong mot s6 quan thé BN nho kha ning
mo ta chi tiét tén thwong [5]. Ngoai ra,
cac mdé hinh méi tr CENTER-TBI con dé
xuat két hop dic diém hinh anh véi div
liéu 14m sang va sinh hoc dé cai thién do

chinh xac tién lwong [6].

Két qua nghién cttu cho thiy thang
diém Helsinki phin ting nguy co t&
vong sdm ro rét @ BN CTSN nang. Nhom
diém = 5 c6 ty 1é t&r vong cao hon
(69,7% so véi 26,5%) va thoi gian séng
trung binh ngan hon (30,4 so v&i 68,0
ngay), khac biét cé y nghia thong ké (p <
0,001). Puong cong Kaplan-Meier cho
thiy sw tach biét sém gitta hai nhom
BN. Két qua nay twong doéng véi cac
nghién cru gan diy, khang dinh gia tri
tién lwgng vwot tréi cua thang diém
Helsinki. MOt nghién ctru nam 2023 cho
thdy diém Helsinki cé Se cao trong dw
doan két cuc 6 thang va c6 mic do phu
hop tét v&i dién bién 1Am sang cta BN
[4]. Ngoai ra, nghién ctru tong quan hé
thong méi nhit ndm 2025 cda Astrid
Ekklesia Saputri va CS cling ghi nhan
thang diém Helsinki c6 d6 chinh xac
tién lwong cao hon so véi thang diém
Rotterdam va Marshall, véi AUC va hé
s6 giai thich mé hinh cao hon [7]. S& di
thang diém Helsinki cé hiéu nang tot la
do hé thdng nay tich hop nhiéu yéu t6
hinh anh chi tiét hon nhw kich thwéc
tén thwong, xuit huyét dwdi nhén, tinh
trang ndo that va dwong gitra, tir do
phan 4nh toan dién hon mirc do tén
thwong ndo. Piéu nay gitp thang diém
cai thién kha nang dw bao nguy co tlr
vong sém so v&i cac thang diém c6 dién
[4]. Trong nghién ctru cua chung t6i, sw
gidm nhanh cta xac suit song & nhom
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> 5 diém trong nhitng ngay dau phan
dnh mrc d6 ton thwong nio ning va
tién trién x4u sém. Dién ti€n nay phu
hop véi co ché bénh sinh cta phu nio
lan tda, ting ap lwc ndi so va ton thwong
th phat trong CTSN nang.

Thang diém Rotterdam ciling cho
thay gia tri tién lwong ré rét. Nném BN
> 4 diém c6 ty lé tir vong cao hon
(84,0% so v&i 48,2%) va thoi gian song
trung binh ngidn hon (16,3 so véi
49,5 ngay), p < 0,001. Puwdng cong
Kaplan-Meier cho thiy sw tach biét sém
gitra hai nhém. Két qua phu hop véi nhiéu
nghién ctru qudc t€, khang dinh thang diém
Rotterdam la céng cu manh trong dw
bao nguy co tir vong, dac biét trong giai
doan sdm sau chan thwong. Mot nghién
clru gan day cda Brijesh Goswami va CS
(2023) tai An P6 di chi ra ring thang
diém Rotterdam c6 Se cao trong dw doan
tlr vong va c6 gia tri doc lap trong tién
lwong ndi vién véi diém cat > 4 (theo
chi s6 Youden), véi Se va Sp lan lwot la
60,98% va 90,70% [8]. Ngoai ra, cac
nghién clru méi cling khang dinh rang diém
Rotterdam cang cao, nguy co két cuc
Xau cang tang, moi lién quan c6 y nghia
théng ké. Nghién ctu cia Chun-Hung
Liu va CS cho thiy diém Rotterdam trén
CT c6 mdi lién quan thuin véi nguy co
két cuc bat loi, ty 1é bién cb ting dan
theo mirc diém. Pang chu y, sau khi hiéu
chinh cac yéu t6 nhiéu trong mé hinh
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hdi quy da bién, diém Rotterdam van 1a
yéu t6 tién lwong doc 1ap c6 y nghia
thong ké doi voi két cuc xau (OR = 1,57;
95%CI: 1,00 - 2,46; p = 0,048) [9].

Thang diém Rotterdam don gian va
dé 4p dung hon thang diém Helsinki, nhung
han ché trong danh gia ton thwong nhu
mo, din dén kha niang du doan két cuc
dai han kém hon. Piéu nay cling twong
déng véi mot s6 bdo cdo nhw nghién
ctru cua Biuki NM va CS (2023) [4].

KET LUAN

Hai thang diém Helsinki va Rotterdam
déu c6 gia tri trong tién lwong tir vong 3
thang & BN CTSN ndng. Thang diém
Helsinki c6 Se va khd ndng phan tang
nguy co tét hon, trong khi thang diém
Rotterdam c6 Sp vwot troi, don gian va
dé ap dung trong thwc hanh 1am sang.
Do d6, thang diém Rotterdam phu hop
cho viéc danh gia nhanh ban diu tai
Khoa Cip ctru, trong khi thang diém
Helsinki hitu ich hon trong theo déi va
tién lwgng bénh tai Khoa Hoi strc tich

cuec.
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