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ABSTRACT

Objectives: This study aims to determine the characteristics of the optic nerve sheath
diameter (ONSD) measured by ultrasound in children with suspected increased
intracranial pressure (ICP).

Methods: A descriptive cross-sectional study was conducted in the pediatric intensive
care unit (PICU) at Children’s Hospital 2 from February to August 2024, involving 142
children. The participants were divided into two groups: those suspected of having
increased ICP (n=69) and those without increased ICP (n=73).

Results: The ONSD values measured upon PICU admission (right eye, left eye, and the
average of both eyes) showed significant differences between the two groups, with a
p-value of less than 0.05. The ROC curve analysis of the average ONSD value across four
age groups (<1 year, 1-5 years, 5-10 years, and >10 years) demonstrated an area under the
ROC curve (AUROC) greater than 0.9, indicating good accuracy in assessing raised ICP.
The suggested cut-off values for diagnosing increased ICP in the different age groups were
as follows: 4.2 mm for <1 year, 4.8 mm for 1-5 years, 5.0 mm for 5-10 years, and 5.3 mm
for >10 years. Additionally, a negative correlation was found between the average ONSD
value of both eyes and the Glasgow Coma Scale (GCS) at the time of ICU admission,
discharge, and during the first three days of treatment for cerebral edema. The highest
mean ONSD values observed during follow-up were associated with increased mortality.

Conclusions: The ultrasound measurement of the optic nerve sheath diameter is an
effective tool for evaluating increased intracranial pressure in pediatric patients admitted
to the PICU.
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ABSTRACT

Muc tiéu: Nghién cttu nham xac dinh dac diém cua dudng kinh bao day than kinh thi
(ONSD) do bang siéu am trén nhirng bénh nhi nghi ngd tang ap luc ndi so (TALNS).

Phuong phap nghién ctru: Nghién cttu cit ngang tai Khoa Hbi sirc tich cuc va chéng déc,
Bénh vién Nhi dong 2 tir thang 02-08, ndm 2024 trén 142 tré, bao gom 2 nhom: nghi ngd
TALNS (n = 69) va khong TALNS (n = 73)

K&t qua: Céac tri s6 ONSD do tai thdi diém nhap ICU (mat P, mat T va trung binh cua hai
mét) gitra hai nhém cé sy khac biét rd rét véi P < 0,05. Ung dung dudng cong ROC phan
tich tri s6 ONSD trung binh & bén nhém tudi (<1, 1-5, 5-10 va >10) ghi nhan AUROC > 0,9
cho thdy dd chinh xac t6t cila ONSD trong danh gia TALNS. Ngudng cat (cut-off) ggiy chan
doén TALNS & b&n nhdm tuéi lan lwot la: 4,2 mm; 4,8 mm; 5,0 mm va 5,3 mm. Cé mai
tuong quan am gilta tri s6 ONSD trung binh cuia hai mat vdi tri s GCS tai thai diém nhap
ICU, xuét ICU va trong 3 ngay dau diéu tri chdng phu ndo. Tri s6 ONSD trung binh cudi cuing
va cao nhat trong qua trinh theo déi cé lién quan dén tlr vong.

Két luan: Siéu &m do dudng kinh bao day than kinh thj la cong cu hitu ich trong danh gia
tinh trang tdng ap luc ndi so & tré em diéu tri tai Khoa Hoi strc tich cuc.

Terkhéa: Siéu 8m POCUS, dudng kinh bao day than kinh thi, tang ap luc ndi so & tré em.

1. DAT VAN DE

Tangap luc ndiso (TALNS) languyén nhan quantrong
gay tdn thuong ndo th phat, di kém vdi tién lugng
than kinh x&u va c6 kha nang de doa tinh mang[1,2].
Tang ap luc ndi so co thé gap trong cac bénh canh
chan thuong so ndo nang, nhiém trung ndi so, ndo
Ung thay, u ndo, bénh ly mach mau néo, bénh nao
gan...[3]. Gan day, phuang phap do ONSD dua trén
siéu am tai givdng da dugc khyén céo sang loc ban
dau khi chua thé thuc hién do ap luc ndi so xadm lan
hoac CT, MRI. Phuong phap nay cé nhiéu vu diém
nhu chi phi thép, thao tac don gian, két qua nhanh
chéng va thyc hién dugc nhiéu lan, dac biét d6i
vGi cac trudng hgp bénh nhan thd may, huyét dong
khéng 8n dinh, van chuyén khéng an toan nhung can
theo déi ap luc ndiso lién tuc. Nhiéu nghién clru trén
ngudi trudng thanh chi ra rang OSND c6 thé dugc
str dung dé phat hién tang ap luc ndi so vdi do chinh
xac cao [4]. Tuy nhién, d{t liéu vé mai lién quan gilra
ONSD do trén siéu @m va tang ap luc n6i so gtré em

*Tac gia lién hé

hién con han ché. Tai Viét Nam, hién cd rat it xuat
ban danh gia dé chinh xac ciia ONSD trén bénh nhi.
Do vay, chungtoiti€n hanh thuc hién nghién ctru nay
nham phan tich dac diém cla dudng kinh bao day
than kinh thi do bang siéu &m trén nhirng bénh nhi
nghi ngd tang ap luc ndi so tai Bénh vién Nhi dong 2.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ctru

Nghién clu cat ngang.

2.2. Déi twgng nghién clru

T4t ca cac bénh nhi diéu trj va theo doi tai Khoa Hoi
surc tich cuc va chdng doc, Bénh vién Nhi dong 2 tir
thang 02-08, nam 2024. Bénh nhi dugc chia thanh
2 nhém:
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- Nhém khong TALNS: khéng ton thuong néo, thd
may, nam yén.

- Nhom TALNS: bao gom it nhat 3 tiéu chi dudi day,
trong dé c6 hinh anh bat thuong trén CT/MRI n&o.

- Tiéu chi dua vao [3],[5],[6]:

+ Tri s6 GCS lic nhap Khoa Hoi strc < 8 hoac giam
GCS cép tinh trén BN di ching ndo.

+ Tu' thé bat thuong (mat vo, méat néo).
+Pong tlr bat thuong.

+ Phi gai thi.

+ Co giat trong bénh canh t8n thuong néo.

+Tam ching Cushing (nhip tim cham, tang huyét ap,
r6i loan nhip thd).

+ CT/MRI so néo ghinhan 1 trong cac hinh anh: khaoi
choén ché, dap xuat huyét ndo, phu néo, thoat vi
néo, xba bé nén.

-Tiéu chi loaira:

+ Chan thuang nhan cau hodc cé bénh ly anh hudng
nhan cau, tén thuong viung 8 mét, bénh ly than kinh
thi, tang nhan ap

+ Cac bénh ly suy tim, tdng ap phdi, séc tac nghén,
& CO, nang, thd may véi PEEP = 10 cmH,0.

2.3.Cdmau
C& mau dugc tinh theo céng thirc sau :

Trong dé: [0, = s? + (n, - Ds?

n,+n,—2

0'=

Vdin, =26,s =0,65;n,=22,s =0,91 theo nghién
clu cuia ctia Rehmanva cong su'[7], o = 0,78.

Z. . v6imicy nghiathong ké = 5% d = 0,2 (muc sai

1-a/2
s6 chdp nhan)> n=116.

2.4 Phuong phap nghién ctru

Siéu &m do ONSD: Pugc thyc hién bdi bac si hoi
strc da dugc tap huan do ONSD vdi két qua dugc
théng nhéat bdi it nhat 2 bac siva bac si chan doan
hinh anh. Ching t6i si* dung may siéu am Vivid 7
Dimension, dau do Linear M12L - SmallParts.

Ky thudt do ONSD trén siéu dm dugc minh hoa trong
Hinh 1 va Hinh 2.

»

THUY TINH THE

BIA THI

Hinh 2. Hinh anh ONSD trén siéu am

Thoi diém thuyc hién:

- Nhom khéng TALNS: do Wic nhap v khoa Hoi stic
(TO).

- Nhém TALNS: do tai 5 thdi diém:
+T0: lic nhap vé khoa Hbi sttc, bat dau diéu tri TALNS

+ T1,2,3,4: tuong ng vdi 4 ngay ti€p theo diéu tri
TALNS.

2.5. Thu thap va xr ly sé liéu

XU ly dir liéu badng phan mém thdng ké SPSS 20.
Phéan tich mé ta dugc thuc hién bao gom trung binh
ho&c trungvivaty l&. So sanh tri s6 ONSD gilta nhém
nghién cru va nhém déi chirng dugc thuc hién dua
trén kiém dinh T déc lap.

2.6. Bao dic nghién ctu

Nghién cttu nay duoc thuc hién theo cac nguyén tac
cuatuyén ngdn Helsinki, huéng dan CIOMS, cactiéu
chuan Thuc hanh t8t thir nghiém lam sang (GCP) va
da dugc phé duyét bai H6i BDong Y Birc Bénh Vién
Nhi Dong 2 s6 6532/QD-BVND?2.

; Crossrefd 85 -



T.M.T. Dat et al. / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 16, 83-88

3. KET QUA

Nghién cru trén 142 bénh nhi trong khodng thai gian
tir 01-02-2024 dén 31-08-2024, chung t6i ghi nhén
dugc nhirng két qua sau:

3.1. Pac diém chung cuia dan sé nghién ciru

Trong ca hai nhém, nam déu chi€ém uu thé hon nir.
Tuéi trung binh ciia nhém nghi ngd TALNS va nhom
khong TALNS lan lugt la 6,8 tudi va 4,5 tudi. Panh
gi4 thang diém PELOD-2 va PIM-3 giita hai nhém ghi
nhan sy khéac biét c6 y nghia théng ké (p < 0,05). Cu
thé, nhédm TALNS cé diém tién lugng tir vong cao
hon nhom khéng TALNS. 1/3 t8ng s bénh nhi nghi
ngd TALNS dugc md& so giai ap. 4 truong hop xuét
huyét nédo that dugc dat EVD va 5 trudng hgp dau
nudc cap dugc chi dinh dat VP shunt. 100% truong
hop dugc truyén Natriclorua 3% va Mannitol 20%
dugc str dung & 52% bénh nhi. Ty lé t&r vong trong
nhém TALNS la 23,2% véi hai bénh canh thuong gap
la: chdn thuong so ndo nang va s6¢ nhiém trung tén
thuong da co quan.

3.2.Dac diém lam sang va can lam sang ctia nhém
TALNS

PROTOCOL GHI NHAN PHU NAO
MRI

CT

TAM CHUNG CUSHING

COGIAT

PHU GAI THI

DONG TU BAT THUGNG

TU THE BAT THUONG

GCS <8

0.0%10.0%20.0%30.0%40.0%5.0.0%60.0%4/0.0%30.0200.0%.00.0%

Hinh 3. Ty & cac dau hiéu ggiy tang ap luc ndi so

B Chén thwong so nao
= Nhiém tring ndi so
Séc nhiém tring
Dau nudc
u U ndo
= Bénh ly mach mau nao
®Bénh ndo gan

B Ngat nudc

= Nguyén nhan khac

Hinh 4. Sy phan bé clia cac nguyén nhéan
gay tang ap luc ndi so
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3.3. Pac diém tri s6 ONSD do trén siéu am

.
01/0106 0:09:31

Ingmed Ultrasound mu.

SmallParts 1

Hinh 5. Hinh dnh ONSD do trén siéu am
cta bénh nhi nam, 5 tudi, chadn thuong so ndo
nang. ONSD mat phai =5 mm, ONSD maét trai =

5,5 mm kém hinh anh phu gai thi

Bang 1. So sdanh ONSD mat P lic nhap ICU

ONSD mét P (mm)
Nhém
tudi Nhém TALNS | Nhém khong p
(n=69) TALNS (n=73)
<1 4,67 0,47 3,86 £0,40 | 0,000
1-5 5,12+0,51 4,33+0,45 | 0,000
5-10 5,39+0,30 4,81+0,32 | 0,000
>10 5,71 0,59 4,92 +0,23 | 0,000
Bang 2. So sanh ONSD mat T luc nhap ICU
ONSD méat T (mm)
Nhém
tudi Nhém TALNS | Nhém khong p
(n=69) TALNS (n=73)
<1 4,79+0,38 3,92 £ 0,41 0,000
1-5 5,21 +0,51 4,39+0,40 | 0,000
5-10 5,46 £ 0,30 4,91+0,29 | 0,000
>10 5,72+0,47 4,95+0,22 | 0,000
Bang 3. So sanh ONSD trung binh hai mat
lac nhap ICU
ONSD trung binh (mm)
Nhém
tudi Nhém TALNS | Nhém khong p
(n=69) TALNS (n=73)
<1 4,73+0,39 3,88+0,40 | 0,000
1-5 5,20 £ 0,52 4,42 +0,43 | 0,000
5-10 5,42 +0,31 4,85+ 0,31 0,000
>10 5,71 +0,52 4,93+0,22 | 0,000
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Bang 4. Ung dung dudng cong ROC tim ra ngudng
cat (cut-off) ctia ONSD theo nhém tudi (n = 69)

Nhém tudi | AUROC C(‘r‘r'l‘n‘:)ff n?gy Br?iguéc
<1 0,937 | 422 | 93% | 88%
1-5 0,904 | 485 | 79% | 95%
5-10 | 0,918 | 507 | 90% | 87%
>10 0,993 | 533 | 92% | 100%

Bang 5. Twong quan gitta ONSD trung binh va GCS
& thoi di€ém nhéap va xuat ICU (n = 69)

Nhap ICU XuéatICU
ONSD trung binh
(mm) 5,31+0,58 | 5,04 +0,61
GCS 6,5x1,7 10+£4,1
r -0,229 -0,536
p 0,058 0,000
Bang 6. Maéi lién quan gitra ONSD va tir vong
T vong
ONSD Cé Khéng P
(n=16) (n=53)
ONSD trung
binh TO (mm) 5,43+0,85 | 5,27+0,47 | 0,329
ONSD trung
binh cudi cung | 5,67 £0,85 | 4,85+ 0,37 | 0,000
(mm)
ONSD trung
binh cao nhat | 5,69+0,79 | 5,27 0,48 | 0,011
(mm)
4. BAN LUAN

Pac diém tri s6 ONSD do trén siéu am

Qua nghién clru, chung téi xac dinh dugc ca ba tri s6
ONSD do taithdidiém nhap ICU (ONSD matP, ONSD
mat T va ONSD trung binh 2 mét) cia hai nhém nghi
ngd TALNS va khong TALNS c6 s khac biét ro rét vai
P <0,05. K&t qua nay tuong dong vdi nghién cltu clia
Cour, Rehman vé chi s6 ONSD do trén siéu am co
thé gitp goiy chan doan tinh trang TALNS, dac biét
trén bénh nhi chan thuong so ndo nang.

Hién nay van chua cé khuyé&n céo chung vé ngudng
cat (cut-off) cla ONSD do trén siéu &m trong danh
gia TALNS. Ung dung dudng cong ROC phan tich tri
s8 ONSD trung binh: & ca 4 nhdm tudi, chang toi
déu ghi nhan AUROC > 0,9 cho thdy dé chinh x4c t6t
ctia ONSD trong dénh gia ggiy TALNS. B&n diém cat
tuong ing bdn nhém tudi lan luot La 4,25; 4,85; 5,07

va 5,33 déu cao han so véi cac diém cét clia cac
nghién ctru trude dé 0,2 - 0,3 mm. Tuy diém chung
nghién cltu clia ching t6i va Rehman déu khéng cé
ICP theo d&i nhung c6 ba diém khac biét chinh. Thi
nhat, c& mau cla chung téi (142) l&n hon Rehman
(48). Thu hai, han 50% nguyén nhan TALNS trong
nghién cltu clia chung t6i la chan thuong so ndo va
bénh ly mach mau néo, trong khi dé, nguyén nhéan
viém ndo mang n&o chiém ty l& cao nhéat (56,25%)
trong nghién ciru clia Rehman. Va thi ba, Rehman
va cong su khong dé cap dén ty L& tir vong cling nhu
muc dé nang cua tinh trang TALNS, yéu t6 da dugc
chirng minh anh hudng dang ké dén trj s6 ONSD [7].

O céc thoi diém nhap ICU, xuat ICU va trong vong 3
ngay dau diéu tri chéng phu néo, tri s6 ONSD trung
binh clia 2 méat déu c6 mai tuong quan 4m véi GCS:
ONSD cang lén, GCS cang thap va ngugc lai. Dt liéu
nay cho thay phan nao maéi tuang quan gitta ONSD
va tinh trang TALNS thay ddi trong qua trinh diéu tri.
Pang chuy, chiing tdi nhan thay & nhirng bénh nhi tr
vong: tri s6 ONSD trung binh c6 xu hudng tang. Mot
khi ONSD dugc do cén than trén siéu am, tri s8 nay
sé& gop phan khdng nhé trong chan doan va theo déi
TALNS, trén co s& do giup BS lam sang tién luong
tinh trang bénh dugc tét hon.

Han ché cuia ching t6i la nghién cru don trung tam
véi s0 lugng bénh nhi tuong ddi nho va khong do
dugc ICP xa4m lan, tiéu chuén vang trong danh gia
tinh trang TALNS. Bén canh dd, vi khéng thu thap
dugc day da sé liéu nén chung tdi khong thé tién
hanh phan tich sy thay déi ctia ONSD trudc va sau
thdi diém bat dau diéu tri chdng phu néo ciing nhu
can thiép ngoai khoa. Tuy nhién, day la mét trong
nhitng nghién ctru dau tién vé ONSD & tré em tai
Viét Nam, gép phan cho thay vai tro clia siéu dm do
ONSD trong xac dinh va theo do6i TALNS.

5. KET LUAN

Siéu dm do dudng kinh bao day than kinh thjla cong
cu hitu ich trong danh gia tinh trang tang ap lyc ndi
s0 &' tré em diéu trj tai Khoa H6i strc tich cuc.
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