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Toi wu hda cic thong sé hau xtr ly cdng hwéng tir khuéch tan day than
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Tém tat

D3t van dé: Cong hudng tlr khuéch tén Tensor cho phép khao sét cac théng tin vé nhitng thay d6i ciu tric
vi md phurc tap va tai tao hinh anh 3D dwong di cla cac bé sgi than kinh. Muc tiéu cla nghién clru nay 1a tai
uwu hoda qua trinh hau x ly cdng hudng tir khuéch tan tensor day than kinh gilta doan 8ng ¢ tay. Pdi twgng
va phuwong phap nghién ctru: 36 c6 tay clia 21 bénh nhan dugc chin doan cé hdi chirng ng c6 tay va 20 c6
tay binh thuwdng cda 10 tinh nguyén vién dugc chup cdng hudng tir véi chudi xung DTI 20 hudng trén may
codng hudng tir 1.5T vdi cudn thu c6 ban tay 16 kénh. Cac théng s6 dugc nghién clru t6i wu bao gom Step
length, FA threshold, va Angle thredshold. Két qua: Gid tri Step length cang tang thi s6 luvgng voxel va thé tich
b6 soi cang giam. Vi gia tri step length tir 1 - 2 mm cho thay cé sy khac biét cé y nghiia théng ké gitta nhém
bénh va nhém chirng vé do dai bé soi, gia tri FA va MD trung binh. FA threshold cang cao thi sé lwgng cla
voxel, chiéu dai, thé tich b6 sgi va MD cang giam. FA threshold khoang 0,2 - 0,3 13 t6i wu nhat cho 1am sang.
Viéc cai d3t Angle thredshold ting I&n dan dén ting s6 lwong voxel, thé tich, chiéu dai clia bd sgi. SI dung
ngudng 30° s& cung cip di mat dé soi va giam thiéu sé luvong soi gid, cling nhu cho thay sy khac biét cé y
nghta thdng ké gitta nhdm bénh va nhdm chirng vé chiéu dai bé soi. K&t ludn: Sy hién thi cla bé sgi than kinh
gitta phu thudc vao sy t8i wu hod cac théng s6 FA threshold, Angle threshold, va Step length.

Tir khod: DTI, thén kinh giita, hdi chirng éng c6 tay, Tractography.
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Abstract

Introduction: Diffusion Tensor Imaging (DTI) enables the examination of complex microstructural changes
and the reconstruction of 3D nerve fiber pathways. This study aims to optimize DTI post-processing for the
median nerve in carpal tunnel syndrome. Materials and Methods: 36 wrists of 21 patients diagnosed with
carpal tunnel syndrome and 20 normal wrists of 10 volunteers were obtained using DTl 20 directions on a
1.5T MRI with hand coil 16 channel. The parameters optimized in this study include Step length, FA threshold,
and Angle threshold. Results: Increasing the step length reduced the number of voxels and volume of fiber
bundles. A step length of 1 - 2 mm revealed a statistically significant difference between the patient and the
control groups regarding fiber bundle length, mean FA value, and mean MD value. Raising the FA threshold
decreased the number of voxels, fiber length, volume, and mean MD, with an optimal clinical range of 0.2 to
0.3. Increasing the angle threshold boosts the number of voxels, volume, and fiber length. A threshold of 30°
offered sufficient fiber density while minimizing false fibers and shows a significant difference in fiber length
between the patient and the control groups. Conclusion: The visibility of the median nerve fiber bundle
depends on optimizing the FA threshold, angle threshold, and step length parameters.

Keywords: DTI, median nerve, carpal tunnel syndrome, Tractography.

1. DAT VAN DE phuong phéap cdng hwdng tir (CHT) dwoc phat trién
Hoi chirtng 6ng c6 tay (HCOCT) l1a mot bénh Iy dé& [am cong cu chan dodn trong danh gia bénh va
thuong gap trén 1am sang. Nhitng ndm gan day lwa chon diéu tri cho bénh nhan HCOCT. Trong khi
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CHT théng thuwdng chi cung cdp théng tin dinh tinh
thi cdng huwédng tir khuéch tan tensor (Diffusion
tensor imaging - DTI) cho phép danh giad dinh lugng
tinh khuéch tan nudc cla céc cau trdc vi mo. DTI
khai thac hién tuwgng dich chuyén cla phan t& nudc
doc theo bd sgi than kinh, danh gia su thay déi vi
cdu truc cua than kinh gitra (TKG), mrc dd, su bat
ddng hudng cla cac phan tlr nwdc trong cac mo,
tinh toan ven cla soi truc cling nhu danh gia duoc
tén thwong vé myelin [1]. M6t tinh ndng b6 sung
clia DTI 13 khad nang tai tao hinh anh 3D duong di
cla bo soi than kinh, con dugc goi la Tractography.
Tinh ndng nay cung cdp hinh anh tryc quan sinh
doéng, thdy dugc méi twong quan véi cac cau truc
gidi phdu xung quanh t6t hon. Mot s6 nghién
clru d3a trinh bay chi tiét viéc téi wu hda ky thuat
DTI so sanh tinh nguyén vién khde manh v&i bénh
nhan mac HCOCT [1], [2]. C4c nghién ctu nay cho
thay giam fractional anisotropy (FA) va tdng mean
diffusivity (MD) d3 duoc tim thdy & nhém bénh
nhan HCOCT so véi ngudi binh thudng. Cac thong
s6 mean diffusivity (MD), radial diffusivity (RD) va
axial diffusivity (AD) cling da duoc th& nghiém vai
két qua day hira hen dé danh gia HCOCT. Mé&c du DTI
cho phép hién thj va khdm pha cau tric soi truc than
kinh, nhung khé dat duoc két qua dinh lvgng khach
quan va dang tin cdy do su khéng déng nhat cua tir
trudng, cac thdong s6 theo ddi b soi kha phirc tap,
ty 1 tin hiéu trén nhiéu SNR thap cla b dit liéu DTI,
hiéu (rng thé tich tirng phan hay cac anh gia coéng
hudng tir khac [3]. Thay d6i mot trong cac théng
s6 hdu xi ly nhu Step length, FA threshold, Angle
threshold cé thé mang lai nhitng két qua rat khac
nhau. Muc dich cta nghién ctru nay la thdo luan vé
sy anh huéng cia mét s6 thong sd do ngudi dung
xac dinh dén k&t qud cla viéc hién thj bd soi than
kinh va sy khac biét gitta nhdém cé HCOCT va nhdm
binh thudng. Viéc thay d6i cac théng s6 hau xir ly
gilp danh gid ddng hon anh hudng cda ching I1én

Anat,FA
bO [60.850)FA [0.-]

Hinh 1. C4c thong s6 hau x{r ly dugc thuc hién trén
phan mém Neuro3D - may CHT Siemens Amira 1.5T syngo MR E11

[ 162

hinh anh tractography.

Muc tiéu: t6i wu héa théng s6 hdu xu ly céng
hwéng tir khuéch tdn tensor bé soi thén kinh gitra
6ng c6 tay.

2.90I TUQNG VA PHUO'NG PHAP NGHIEN CU'U:

2.1. Déi twong nghién ctru:

Hinh anh chudi xung DTI 56 &ng c6 tay clia 41 d6i
tugng tir hai nhém. Nhém bénh gbm 36 c6 tay cla
21 bénh nhan duwoc chan doan c6 HCOCT (Tudi trung
binh: 44,72 +9,9; ty |& nam/nit: 7/29). Nhém chirng
gdm 20 cb tay binh thuong cla 10 tinh nguyén vién
tham gia nghién ctru (Tuéi trung binh: 39 + 12,97;
ty 18 nam/ni¥: 4/16), khéng ai trong s6 nhitng ngudi
tinh nguyén khde manh cé bat ky triéu chirng 1am
sang lién quan dén HCOCT.

Ngoai cdc xung chan dodn CHT c6 tay thuong
quy, tat cd bénh nhan va tinh nguyén vién duoc thyc
hién thém chudi xung DTI 20 huwéng va Double Echo
Steady State (DESS) 3D dd phéan giai cao vdi cudn thu
c6 ban tay 16 kénh. V&i dd phan giai cao va tuong
phan t6t clia day than kinh gitta trén chudi xung
DESS, viéc dit vung quan tam ROl khi [6ng ghép va&i
dit liéu DTI sé thuan lgi hon cho viéc tai tao day TKG
hon so véi cac chudi xung 3D khéc.

3.2. Phwong phap nghién ctru:

- Cac thong s6 khuéch tan thu duoc tir chudi
xung DTl v&i coil c6-ban tay 16 kénh nhd phan mém
Neuro3D tich hop san trén may CHT Siemens Amira
1.5T syngo MR E11 tai khoa Chan doan hinh anh,
Bénh vién Truwdng Pai hoc Y - Dwoc, Dai hoc Hué.

- Cac thong s6 hau xtr ly duoc téi wu hod bao gom:

+ FA threshold: 0,05; 0,1; 0,15; 0,2; 0,3; 0,4; 0,5.

+ Step length: 0,5mm; 0,8mm; 1mm; 1,25mm;
1,5mm; 2mm; 5mm; 10mm.

+ Angle threshold: 0°, 5°, 10°, 20°, 30°, 40°, 45°, 50°.

+ Thuat toan s dung: Range-Kutta (Fourth-
order): Theo may cai d&t san.

+ Vi tri dat ROI: Tai TKG ml&rc mdom moc clia xwong
maoc, murc gilta xwong mac.

Samples per voxellength 2
StepLength 125
FAThreshold 0200

Angle Threshold 30,00
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- Két qua: mdi twong quan gitta cdc ngudng gia
tri: Step length, FA threshold, Angle threshold va
cac thong s khuéch tan (FA, MD, RD, AD, sé lugng
voxel, thé tich, chiéu dai bé soi TKG). Tir d6 t6i wu
cac ngudng gia tri dua trén chat lvgng duwdng bé soi
than kinh va it tao ra cadc duwdng soi gia nhat cé thé.

- Phuong phap théng ké md ta, kiém dinh méi
tuwong quan gitra 1 bién ddc 1ap va 1 bién phuy thudc
thé hién méi twong quan gitta cac thdng s6 hau xir ly
V@i cac thong s6 khuéch tan. Kiém dinh sy khac biét
trung binh vé théng sé khuéch tan gitta hai nhom
nghién ctru, vai gia tri p < 0,05 dugc xem la cé y
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nghia théng ké. Cac kiém dinh théng ké thuc hién
trén phan mém SPSS phién ban 24 (Armonk, NY: IBM
Corp).

3. KET QUA

3.1. Méi twong quan giira cac gia tri step length
V@i cac thong sd khuéch tan bé soi than kinh giira
cta nhém bénh va nhém chirng

- Cac gia trj Step length duoc str dung trong qua
trinh hau x& ly: 0,5mm; 0,8mm; 1mm; 1,25mm;
1,5mm; 2mm; 5mm; 10mm.
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Biéu dd 1. Twong quan giita Step length vdi cac théng s6 khuéch tén:
Number of voxel (A), Volume (B), Length (C), FA (D), ADC (E)

C4c gia tri cha Step length c6 méi twong quan (p
< 0,05) yéu theo chiéu nghich véi Number of voxel
va Volume & ca nhém chirng va nhém bénh. & nhém
bénh, thong sé Length, FA, ADC khdng cé méi tuong
quan tuyén tinh vdi Step length (p > 0,05). Tuy nhién,
& nhém chirng, Step length c6 méi tuong quan
nghich véi Length va thudn véi FA.

Tai cac ngudng gia tri Step length, gia tri trung
binh cla cac thdng s6 @ nhdm chirng Ién hon nhém
bénh, ngoai trir ADC. C6 sy khac biét trung binh cd y
nghta thdng ké gilta 2 nhém (p < 0,05) & gid tri FA, tai
céc gid tri 0,8; 1; 1,25; 1,5; 2 & thdng s6 Step length,
va hau hét céc gia tri & ADC (trir gid tri 0,5 va 0,8).
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Step length 0.5 Steplength 1.0  Steplength 2.0 Step length 5.0 Step length 10

Hinh 2. Hinh dnh bd sgi than kinh giira tai cac gia trj Step length
3.2. M&i twong quan giira FA threshold vé&i cac thong sé khuéch tan bé sgi than kinh gitra cia nhém
bénh va nhém chirng
Cac ngudng gia tri FA (FA threshold) dwgc sir dung trong qua trinh hau x& ly: 0,05; 0,1; 0,15; 0,2; 0,3;
0,4;0,5.
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Biéu d6 2. M&i tuong quan gitta FA threshold véi cac théng s& khuéch tan: Number of voxel (A), Volume
(B), Length (C), FA (D), ADC (E)

O 2 nhém, cac gia tri FA threshold twong quan nghich véi Number of voxel, Length, Volume, ADC va twong
quan thudn mirc d6 yéu vai FA. Tuy nhién, khi ting FA threshold dén 0,4 (& nhédm bénh) va 0,5 (& nhém
chirng) thi bé soi than kinh gitta khéng hién thi.

Nhin chung, tai cdc ngudng gia tri FA, gia tri trung binh cla cac théng s& & nhédm chirng 1&n hon nhém
bénh, ngoai trir ADC. C6 su khac biét trung binh cé y nghia théng ké gitra 2 nhém (p < 0,05) tai cac gia tri FA
threshold 0,4; 0,5 & théng s6 Number of voxel, gia trj 0,3; 0,4; 0,5 & Volume, gid tri 0,2; 0,3; 0,4; 0,5 & Length,
tat ca cac gid tri @ thdong s& FA va ADC (trir gid trj 0,15 & ADC).
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Hinh 3. Hinh dnh bd soi than kinh gilta tai cac gia tri FA threshold. Tai ngudng gia tri FA 0,4 & nhdm bénh bé
s@i TKG khong hién thi.
3.3. Mdi twong quan giita Angle threshold v&i cac thdng s& khuéch tan bé sgi than kinh giira cia nhém
bénh va nhém chirng
- Cac gia tri Angle threshold dwoc sir dung trong qua trinh hau x{ ly: 0°, 5°, 10°, 20°, 30°, 40°, 45°, 50°.
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Biéu dd 3. M&i twong quan gitta Angle threshold v&i cac thdng s6 khuéch tén:
Number of voxel (A), Volume (B), Length (C), FA (D), ADC (E)
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O nhém bénh, cac gia tri Angle threshold déu cé
mdi twong quan véi cac théng sd khuéch tan (p <
0,05), twong quan thuan vai Number of voxel, Length,
Volume, tuong quan nghich véi ADC, FA. O nhém
chirng, mdi tuwong quan véi cac thdng s twong ty
nhdm bénh, ngoai trir khdng cé tuong quan tuyén
tinh v&i ADC. Tuy nhién, khi tang gid tri Angle
threshold dén 45° thi & nhiéu bénh nhan céc thong
s& bat dau khéng cé sy thay d6i so vs gia tri Angle

threshold trudc dé (40°).

Nhin chung, tai cac ngudng gid tri Angle
threshold, gid tri trung binh cla cac théng sé &
nhom chirng I&n hon nhém bénh, ngoai trir ADC.
C6 sy khac biét trung binh cé y nghia thdng ké giira
2 nhém (p < 0,05) tai cac gia tri Angle threshold gia
tri 0° & Volume, gia tri 10°, 30° & Length, tat ca cac
gia tri & thong s6 FA va céc gid tri 0°, 5°, 10°, 30°,
40° & ADC.

10 Degree 20 Degree

30 Degree

40 Degree 45 Degree

Hinh 4. Hinh &nh bd soi than kinh gilta tai cac gia tri Angle threshold.
Tai gid tri 45° cho thay xuat hién sgi gia.

—..—\

>45°

—.—.—. FA<0.2

Ngudn: FSL Course

Hinh 5. C4c thong s6 cai dat khi theo d&i dwdng di cha bé sgi than kinh

Hinh 6. Hinh dnh b soi than kinh gilta va sw phan nhanh tai 6ng c6 tay
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4. BAN LUAN

4.1. Méi twong quan giira cac gia tri Step length
V@i cac thong sd khuéch tan bé s¢i than kinh giira
ctia nhém bénh va nhém chirng

Céc gia tri dwoc xac dinh cla Step length nam
trong khodng tir 0,5 dén 10, Step length cang tang
thi s6 lwgng voxel va thé tich bd soi cang giam. O
nhém bénh, thong s6 Length, FA, ADC khéng c6 méi
tuwong quan tuyén tinh vdi Step length. Tuy nhién, &
nhom chirng, khi Step length cang tang thi d6 dai bo
soi cang giam va FA cang tang.

Lwa chon Step length duwgc xdc dinh bdi kich
thuwéc cla voxel. N6 cé thé duwoc dinh nghia 13
khoang cach gilta cac ranh gidi cla voxel tai diém
vao va diém ra cla Step length. Cac gia tri Step
length nho hon khién viéc dat dén nguwdng goc kho
khdn hon vi gbc gitta hai phan tlr két ndi s& giam.
Theo nghién ctru cha P. M. Parizel va cac cong sv, khi
nghién clru & than kinh trung wong véi Step length
thap dwdi 1,5 mm cho thay bé soi tao ra cé 1 sé dai
soi gid. Cac dai gia giam khi st dung cac gia tri cao
hon [4]. Ngoai ra, vdi gid tri step length tir 1 - 2 thi
cho thdy cd su khac biét cd y nghia théng ké gilra
nhém bénh va nhdm chirng vé gid trj trung binh cla
ca do dai bo sgi, FA va ADC. Trén nhirng co s& do,
tdi duwa ra ki€n nghi chi nén sir dung céc gia trj trong
khoang tir Imm dén 2 mm.

4.2. Méi twong quan giira FA threshold véi cac
théng s6 khuéch tdn bé s¢i than kinh giira cla
nhom bénh va nhém chirng

Thoéng s6 nguwdng FA dwoc dit & cac gia tri cao
hon 0,5 thi da s6 & hau hét bénh nhan va cac tinh
nguyén vién tham gia nghién cru bé sgi than kinh
gitta khéng hién thj. Do dé, ching ti chon thay déi
céc gia tri ngudng FA tir 0 dén 0,5 dé tim ra théng s6
t6i wu cho doan &ng cb tay.

o] nhitng vung cé di huéng cao, cac dai sgi tuan
theo vector riéng chinh. Ngui ta cho ring cac dai
sgi dwa trén cac gia tri ngudng FA thap s& kém tin
cdy hon. Khi gia tri FA thdp hon mét ngudng nhat
dinh, duong soi s& dirng qud trinh truyén cta no.
bé la ly do tai sao FA threshold duoc goi la ngudng
két thuc [4].

O cac gid tri FA 16n hon 0,2 thi chiéu dai va chat
lwong bé soi giam nhanh hon. Nguéng FA 13 0,2 va
0,3 da duoc lwa chon cho thuat toan tai tao bo soi
trong cac nghién clru trudc day [5-8] va gia tri ti wu
12 0,2 d3 dugc dé xuét.

Dua trén nhitng phat hién cta nghién cru nay,
céc gia tri tir 0,3 tr&@ xudng dugc chap nhan. Ngoai
ra, tai nguwdng FA tir 0,2 tré [&n cho thay sy khac biét
cd y nghia théng ké vé chiéu dai bé soi. Vi vay, ching

toi ki€én nghi nén st dung ngudng FA 0,2 - 0,3 cho
I&m sang. Dung ngudng FA qud thap cd thé tao nén
cac dai sgi gia trén hinh tractography.

& than kinh trung wong doan céc bé soi cit nhau
(crossing fibers), FA ciing c6 thé thap va lam cho céc
bé soi bi ngat quang hay bi dirng lai, day 1a han ché
kinh dién cla céc ky thuat tractography. Tuy nhién
day khéng phai |a van dé gdy khé khan khi tham
kham doan ngén cla day than kinh gitra doan éng
c6 tay.

4.3. Méi twong quan giira Angle threshold véi
cac théng s6 khuéch tan bé sgi than kinh giira cha
nhém bénh va nhém chirng

Chung t6i d3 thay d6i cac gia tri Angle threshold
trong khodng tir 0° dén 50° va tinh toan cac théng
s8 dai sgi tuwong ng. Khi Angle thredshold tang
thi tdng sé lugng voxel, thé tich va chiéu dai cia
bd soi. V&i cac gia tri Angle threshold dudi 40° cac
dai soi than kinh dudng nhu tdng vé ca chiéu dai va
s6 lwgng khi tdng ngudng goc. Tiép tuc ting angle
threshold 1&n cdc murc trén 40°, thi & nhiéu bénh
nhan va cac tinh nguyén vién céc théng s6 bo soi
khéng cé sy thay déi so véi gia tri Angle threshold
trwdc dé (40°), va khoéng anh huwdng dén viéc hinh
dung dai sgi than kinh.

Khi goc gitta hai vecto riéng duoc la 1&n hon
ngudng géc thi qud trinh truyén din dudng soi than
kinh két thuc [9].

Theo nghién clru cta P. M. Parizel va cac cong su,
ho quan sét thay rang Angle threshold anh huwéng
dén chat lvgng va s6 lwong cha céc dai soi, tic 13
cai dat Angle threshold cang cao dan dén hinh anh
cla cac soi dai hon va nhiéu hon, nhung ciing cé
nhiéu kha nang tao ra cdc dai soi gia. Vi du: cac gia
tri trén 40° cho thay cac sgi vudng goc, c6 kha nang
13 cac dai soi gid, loai trir cic gid tri nay lam tham s6
t&i wu cai dat [4]. Va nghién clru cla ching téi cling
cho két qua tuong ty, gid tri angle threshold 13 10°
va 30° cho thdy c6 sy khac biét cé y nghia théng
ké vé chiéu dai bd soi gitta nhdm bénh va nhom
ching. Trén co sé& nhirng phat hién cla, ching téi
k&t luan rang cac gia trji trong pham vi 10°- 40° duoc
chap nhan. Va kién nghj nén str dung ngudng angle
30°s& cung cap di mat dé sgi va gidm thiéu sé lwgng
dai sgi gia cling nhu cho thay su khéc biét cé y nghia
théng ké gitta nhém bénh va nhém ching vé chiéu
dai bé soi.

Trong qua trinh hau x{ ly tractography than kinh
gitta doan 8ng cd tay, ching tdi ki€n nghi théng s6
tham khao nhu sau: Step length khoang 1,25 mm
dén 2 mm; FA threshold khodng 0,2 - 0,3; va Angle
threshold: 30°- 40°.
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Nghién clru cda chdng toi khéng tranh khdi mét
s8 han ché nhu sau: (1) Anh gid méo mé hinh anh
la anh gid thudng gap trén cong hudng tir khuéch
tan, sy méo mod hinh anh cé thé dan t&i dang ky sai
l&ch khi chdng hinh anh DESS 3D va DTI véi nhau,
gay kho khan cho viéc dat ROI dinh luvgng. Vi vay,
mot s trwdng hop anh gid méo mé qua mirc da
duoc chdng toi loai khdi nghién ciru nay; (2) Mot
trong nhitng khd khan khi tdi tao tractography la
& cac bo soi kissing, crossing va vi tri phan nhanh
cac sgi day than kinh. Viéc phan nhanh TKG & 16i ra
6ng c6 tay chua dugc t8i wu hod & nghién cru nay.
Diéu nay khéng nhitng can t6i wu hod cac thdng s6
ky thuat khi thu hinh ma con t6i wu hoa cac thong
s6 tai tao bd soi TKG; (3) Hon nita, hién cd nhiéu
thuat todn khdc t6i wu hon cho viéc hién thi hinh anh
tractography, nhuwng nghién ctru clia ching téi hién
chi ap dung thuat toan c6 san trén may CHT Amira
1.5 T cla Siemens, Dirc. Quy trinh phan tich ty dong,
thuat todn khac phuc s méo mé hinh anh, va thuat
todn tdi tao bo soi cao cap hon cé thé dwoc 4p dung

trong cac nghién clru tdi nham danh gia toan dién
hon vé (rng dung than kinh ngoai bién cta DTI.

6. KET LUAN

- Hinh dang thyc té cta bo sgi dugc xac dinh bai
Step length. Can lwu y lwa chon dwa theo kich thudc
voxel thu nhan.

- Do dai cha bd soi chd yéu phu thudc vao FA
threshold va Angle threshold: FA threshold cang cao
chiéu dai bé soi cang gidam, Angle threshold cang cao
thi chiéu dai bo sgi cang 1&n va sé tao ra nhiéu soi
hon. Tuy nhién Angle threshold cang cao cé nguy co
hinh thanh soi gia.

Nhu vay, nghién cru clia ching t6i chi ra rang
can nhan thirc y nghia va sy lién quan cla céc théng
s6 hau xt ly véi thong s6 khuéch tan, thdy duwoc sy
khac biét cé y nghia vé cac thong sé khuéch tan than
kinh gitta doan 6ng c& tay gitta nhém bénh va nhém
chirng. Viéc lya chon théng s6 hdu x& ly téi wu can
phai can bang gitra muc tiéu ly thuyét va nhirng gi cé
thé thuc hién dwoc trong thuc hanh 1am sang.

TAI LIEU THAM KHAO

1. Rojoa D, Raheman F, Rassam J, Wade RG. Meta-
analysis of the normal diffusion tensor imaging values of
the median nerve and how they change in carpal tunnel
syndrome. Scientific reports. 2021;11(1):20935.

2. Schmid AB, Campbell J, Hurley SA, Jbabdi S,
Andersson JL, Jenkinson M, et al. Feasibility of Diffusion
Tensor and Morphologic Imaging of Peripheral Nerves
at Ultra-High Field Strength. Investigative radiology.
2018;53(12):705-13.

3. Jeon T, Fung MM, Koch KM, Tan ET, Sneag DB.
Peripheral nerve diffusion tensor imaging: Overview,
pitfalls, and future directions. Journal of magnetic
resonance imaging : JMRI. 2018;47(5):1171-89.

4. Parizel PM, Van Rompaey V, Van Loock R, Van
Hecke W, Van Goethem JW, Leemans A, et al. Influence of
user-defined parameters on diffusion tensor tractography
of the corticospinal tract. Neuroradiol J. 2007;20(2):139-
47.

5. Huang H, Zhang J, van Zijl PC, Mori S. Analysis
of noise effects on DTl-based tractography using the

brute-force and multi-ROI approach. Magn Reson Med.
2004;52(3):559-65.

6. Andreisek G, White LM, Kassner A, Tomlinson
G, Sussman MS. Diffusion tensor imaging and fiber
tractography of the median nerve at 1.5T: optimization of
b value. Skeletal radiology. 2009;38(1):51-9.

7. Hiltunen J, Suortti T, Arvela S, Seppa M, Joensuu
R, Hari R. Diffusion tensor imaging and tractography of
distal peripheral nerves at 3 T. Clinical neurophysiology :
official journal of the International Federation of Clinical
Neurophysiology. 2005;116(10):2315-23.

8. Khalil C, Hancart C, Le Thuc V, Chantelot C, Chechin
D, Cotten A. Diffusion tensor imaging and tractography of
the median nerve in carpal tunnel syndrome: preliminary
results. European radiology. 2008;18(10):2283-91.

9. Guggenberger R, Eppenberger P, Markovic D, Nanz
D, Chhabra A, Pruessmann KP, et al. MR neurography of
the median nerve at 3.0T: optimization of diffusion tensor
imaging and fiber tractography. European journal of
radiology. 2012;81(7):e775-82.

I 168 HUE JOURNAL OF MEDICINE AND PHARMACY ISSN 3030-4318; eISSN: 3030-4326



Tap chi Y Duoc Hué - Trvdrng Bai hoc Y - Duoe, Pai hoc Hué - S6'5, tap 14/2024

Nghién clru gia tri tién lwo'ng cta phé phan bé hong cau (RDW) trong

« X ~ ) ?
nhiém khuan huyét o tre em
Phan Hiing Viét™, B H6 Tinh Tém", Nguyén Thi Thanh Binh’, Bui Thi Lé Giang"
(1) B6 mén Nhi, Trwdrng Bai hoc Y - Duoc, Pai hoc Hué

Tém tat

Muc tiéu: Tim mai lién quan gitta ph6 phan bd héng cau (RDW) véi mirc d6 ndng cta bénh. Xac dinh gid
tri tien doan cGa RDW trong séc nhiém khuan va tlr vong clia bénh. Phwong phap nghién ciru: Nghién ctru
mé ta tién ctru dyra trén 110 tré em bj nhiém khuan huyét nhap vién tai Trung tdm Nhi khoa, Bénh vién Trung
uvong Hué tir thang 4 ndm 2021 dén thang 7 ndm 2023. K&t qua: Trung vi tudi cta bénh nhi la 36 (10 - 100)
thang, ti 1é nam/nit 1a 1,24:1. Trung vi cia RDW |3 15,8 (13,9 - 18,2)%. C6 m&i tuwong quan thudn mic do
vira gitra RDW véi mirc dd nidng cla nhiém khuan huyét (rs = 0,493, p < 0,01), v&i tir vong clia nhiém khuan
huyét (rs = 0,625, p < 0,01). Tai diém cat cla RDW > 15,75% cé do nhay t6i wu la 71,7% va dé dic hiéu t6i wu
la 65,6% v&i AUC = 0,724, p < 0,01 trong tién doan s6c¢ nhiém khuan. Tai diém cat ciia RDW > 16,05% cé do
nhay t8i wu 13 78,3% va d6 dac hiéu téi wu 1a 81,2% vdi AUC = 0,866, p < 0,01 trong tién doan tlir vong & tré
em bj nhiém khuan huyét. K&t luan: RDW c6 thé duoc si dung nhu mét dau an sinh hoc tiém nang dé tién
doan soc nhiém khuan va tlr vong & tré em bj nhiém khuan huyét.

Tir khoa: tré em, nhiém khudén huyét, RDW.

Study on the prognostic value of red blood cell distribution width (RDW)

in sepsis in children
Phan Hung Viet*, Do Ho Tinh Tam* Nguyen Thi Thanh Binh?*, Bui Thi Le Giang*
(1) Department of Pediatrics, University of Medicine and Pharmacy, Hue University

Objectives: To find the relationship between red blood cell distribution width (RDW) and disease
severity. Determine the predictive value of RDW in septic shock and disease mortality. Methods: Prospective
descriptive study based on 110 children with sepsis hospitalized at the Pediatric Center of Hue Central
Hospital from April 2021 to July 2023. Results: Median patient age was 36 (10 - 100) months, male/female
ratio was 1.24:1. The median of RDW was 15.8 (13.9-18.2)%. There is a moderate positive correlation
between RDW and severity of sepsis (r, = 0.493, p < 0.01), and death from sepsis (r, = 0.625, p < 0.01). At
the cutoff point of RDW > 15.75%, the optimal sensitivity is 71.7% and the optimal specificity is 65.6% and
AUC=0.724, p<0.01 in predicting septic shock. At the cutoff point of RDW >16.05%, the optimal sensitivity
is 78.3% and the optimal specificity is 81.2% and AUC = 0.866, p < 0.01 in predicting death in children with
sepsis. Conclusion: RDW can be used as a potential biomarker to predict septic shock and mortality in
children with sepsis.

Key words: children, sepsis, RDW.

1. DAT VAN DE

Nhiém khuan huyét la nguyén nhan t& vong hang
dau & tré em. Ty |& tlr vong do nhiém khuan huyét &
céc nuwdc dang phat trién chiém 31,7% cao hon cac
nuwéc phat trién chiém 19,3% [1]. Ty |& t&r vong do
nhiém khudn huyét ning va sdc nhiém khuan con
cao, chiém 25% [1], [2]. Mét van dé quan trong hang
d3u trong nhiém khuan huyét |a danh gia duoc nguy
co tién trién nang cla bénh va tién hanh can thiép
s&m dé giam ty | t{r vong.

Gan day, phé phan bd hdng cau (Red blood cell

Tdc gid lién hé: Phan Hing Viét. Email: phviet@huemed-univ.edu.vn

distribution width: RDW) dugc nghién clru nhu la
mot diu an sinh hoc (Biomarker) dé tién doan tl
vong & bénh nhiém khuan huyét. B4t ky qud trinh
nao lam giai phéng héng cau ludi vao tuan hoan,
déu lam tang RDW. Khi bénh nhan nhiém khuan
huyét, vi khudn s& phdng thich doc t6, cac chat nay
s& hoat hda dong thac viém gébm céc interleukin,
cytokine [3]. Nhirng cytokine nay gy pha hay truc
ti€p hong cau bang thuc bao hong cau hay lam cho
té& bao hong cau chét theo chwong trinh, can tré cin
bang sat ndi ma, trc ché thy xwong do d6 e ché tao
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