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VA UMANG NAO THAT VUNG HO SAU O TRE EM
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Tém tit

Muc tiéu: Khao sit gid tri khuéch tdn biéu kién (apparent diffusion value -
ADC) cua cong hudng tr (CHT) trong phan biét u mang nao that (UMNT) va u
nguyén bao tuy (UNBT). Phuwong phdp nghién ciru: Nghién ctru hdi ctru trén 64
bénh nhi ¢6 khéi u ndo viing hd sau duoc sinh thiét va phau thuat chan doén giai
phiu bénh 1a UMNT hoic UNBT, duoc chup CHT so ndo c6 tiém thudc doi
quang tu tai Bénh vién Hiru nghi Viét DPic va Bénh vién Nhi Trung wong tir
thang 01/2020 - 12/2023. Panh gid cdc thong sb biéu d6 ADC (mean, max, min)
theo phuong phép dit VOI (volume of interest) toan bd phan dic cua u. Két qua:
Céc gid tri ADC mean va ADC min gitip chan doan phan biét u mang no that va
u nguyén bao tuy voi p = 0,01; trong do, dua vao gia tri ADC mean (AUC 0,911)
chan doan tot hon gia tri ADC min (AUC 0,43), tai gid tri cut-off ADC mean Ia
844 x 10°° m*/s cho chin doan phan biét hai loai u c6 do nhay (Se) va do dic hiéu
(Sp) lan luot 12 94% va 83%; tai gid tri cut-off ADC min la 487 x 10® mm?/s cho
chan doan phan biét hai loai u c6 Se va Sp lan luot 1a 75% va 90%. Két ludn:
Céc gid tri ADC mean va ADC min tai phan dic ctia u c¢6 y nghia trong phan biét
UMNT va UNBT.
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VALUE OF DIFFUSION MAGNETIC RESONANCE
IN THE DIFFERENTIAL DIAGNOSIS OF MEDULLOBLASTOMA
AND EPENDYMOMA FOSSA VENTRICULAR IN CHILDREN

Abstract

Objectives: To investigate the apparent diffusion value (ADC) of magnetic
resonance imaging (MRI) in differentiating ependymoma and medulloblastoma.
Methods: A retrospective study on 64 pediatric patients with posterior fossa
brain tumors who underwent biopsy and surgical diagnosis confirming the
pathology as ependymoma or medulloblastoma. They underwent contrast-
enhanced MRI scans at Viet Duc University Hospital and Vietnam National
Children's Hospital from January 2020 to December 2023. The evaluation of
ADC parameters (mean, max, min) was performed using the whole tumor
volume of interest (VOI) method. Results: The ADC mean value has high
differential diagnostic significance with AUC = 0.911, and the cut-off value
(sensitivity, specificity) was 844 x 10° m*/s (94%, 83%). The value of ADC min
was significant, the diagnostic ability was lower with AUC = 0.743, and the cut-
off value of ADC min was 487 x10° m*/s with Se of 75% and Sp of 90%. The
ADC mean and ADC min values help differentiate between ependymoma and
medulloblastoma, with p = 0.01. Based on the ADC mean value (AUC 0.911),
which provides better diagnostic accuracy compared to the minimum ADC value
(AUC 0.43), at a cut-off ADC mean value of 844 x 10°® m*/s for distinguishing
between the two types of tumors, the sensitivity and specificity were 94% and
83%, respectively. At a cut-off ADC min value of 487 x 10° mm?s for
distinguishing between the two types of tumors, the sensitivity and specificity
were 75% and 90%, respectively. Conclusion: The ADC mean and ADC min
values at the solid part of the tumor are significant in distinguishing between
ependymoma and medulloblastoma.

Keywords: Pediatric brain tumor; Medulloblastoma; Ependymoma; Magnetic
resonance imaging; Apparent diffusion coefficient.

PAT VAN PE IV theo phin do theo phin do caa To

Cic khéi nio & tré em chiém dén chic Y € Thé gisi (WHO) [2], c6 kha
60% 1a céc u phét sinh & ving hé sau, nang xdm lan manh va di can nhanh.
trong d6 hai loai u hay gip 1a UNBT UMNT la nhitng khoi u xuat phat tir té
va UMNT [1]. UNBT la khéi u tién bao biét héa mang nio that, c6 thé lanh
phét 4c tinh trong tiéu nio dugc xép dd  tinh hodc éc tinh, dwoc xép do I, II, III
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theo WHO [2], UMNT phit trién trong
hé théng ndo thit thuong gy tac
nghén luu thong dich ndo tay dan dén
gian ndo that va ting 4p luc nodi so giy
ra cdc bién ching nguy hiém nhu thodt
vi ndo, hon mé... Phau thuat thuong 1a
phuong phdp dugc lwa chon cho céc
hai loai u nay, trong khi ddnh gid mo
bénh hoc 12 tiéu chuan vang. Viéc dinh
huéng chan dodn ban chat u trudc mo
dya trén chan dodn hinh anh 13 bién
phap khong xam lan déng vai trd quan
trong dé tién luong va téi uu hoa viée
1ap ké hoach diéu tri [3].

CHT 1a phuong phédp dugc sir phd
bién va vuot trdi nhat dé danh gia cdc
cic khdi u ndo do d6 twong phan hinh
anh cao voi dac tinh khong phong xa,
khong xam 1an [1, 3]. Ngay nay, CHT
v6i cdc chudi xung ning cao c6 thé
phan biét hiéu qua UMNT va UNBT
[4]. Tuy nhién, cic phuong phdp nay
khong pho bién trén toan bo hé thong y
té. Trong khi d6, CHT véi cdc chudi
xung thuong quy va khuéch tin dugc
sir dung pho bién hon. Trén céc chudi
xung thuong quy c6 thé goi y duoc ban
chat UMNT va UNBT [3, 5], nhung
doi khi hai loai u c6 sy trung lap hinh
anh giy khé khin trong chan doan
phan biét [3, 6] . Mot s nghién ciru da
cho thdy hinh anh CHT khuéch tin
(difusion-weighted Imaging - DWI) da
mé ra nhiing chan troi méi dem lai
nhiéu thong tin can thiét gidp cai thién
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chan dodn, diéu tri va tién luong
UNBT va UMNT t6t hon [3, 5]. Céc
khdi u va ton thuong c6 thé cé cc ban
d6 hé s6 khuéch tdn bicu kién khic
nhau, do sy thay doi vé luong khuéch
tan cta nudc va sir dung DWI ¢6 thé 1a
mot Iya chon tot dé phan biét céc ton
thuong twong ty véi nhau [4, 7]. Do
do, ching t6i thyc hién nghién clu
nham: Nghién ciru gid tri cdc thong sé
biéu do ADC dén viéc phan biét UMNT
va UNBT.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Pdi twong nghién ciru

64 bénh nhi dugc chan doin UMNT
va UNBT tai Bénh vién Nhi Trung
uvong va Bénh vién Hitu nghi Viét DBuc
tor thang 01/2020 - 12/2023 dap tung
day du tiéu chuan lya chon va khong vi
pham cdc tiéu chuan loai trir.

* Tiéu chudn lva chon: Bénh nhi (tur
0 - 15 tudi) c6 u ving hd sau dugc
chyp CHT s¢ ndo 1,5 Tesla c6 tiém
thudc d6i quang tir véi diy du cdc
chudi xung thuong quy va khuéch tan,
duoc phau thuat hodc sinh thiét cho két
qua mo bénh hoc va/hodc héa md mién
dich 14 chan dodn UNBT hogc UMNT.

* Tiéu chudan logi trir: Bénh nhi da
dugce sinh thiét hodc da diéu tri trude
d6 (xa tri hodc phau thuat, hinh anh ca
bénh khong dat tiéu chuan chan doédn
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do nhiéu anh hodc do thong s6 chup
khong phu hgp.

* Pia diém va thoi gian nghién ciru:
Nghién ctu dugc thyc hién tai Trung
tam Chan dodn Hinh anh, Bénh vién
Hitu nghi Viét Pic va Khoa Chan
dodn hinh anh, Bénh vién Nhi Trung
uvong tu thang 01/2020 - 12/2023.

2. Phwong phap nghién ctru
* Thiét ké nghién ciru: Nghién ctru
héi ctru.

* C& madu nghién ciru: 64 bénh nhi
duoc lya chon thuan tién, ngau nhién.

* Cong cu nghién cuu va ky thudt
thu thdp thong tin:

Médy CHT: Mdy CHT 1,5 Tesla.
Trong d6 14 bénh nhi dugc chyp trén
mdy Avanto, hang Siemens, Puc (tai
Bénh vién Hiru nghi Vi¢t Dtic) va 50
bénh nhi dugc chup trén mdy Amira
hang Siemens, Ptrc (tai Bénh vién Nhi
Trung wong). Ky thuat va protocol
duoc mo ta trong (Bang 1).

Bang 1. Thong s6 cdc chudi xung.

Thong s6
Xung Mt phing TR TE Poday Truong Ma tran
(ms) (ms) latcit  khio sat
(mm) (mm)
TIW axial/sagittal ~ 550-600 10 - 20 5 210-230 256 x 256
T2W axial 5500 - 6000 85 - 86 5 210-230 320 x 384
FLAIR axial/Coronal 9000 88-92 5 210-230 320 x 320
T2* axial 880-820 20-25 5 210-230 256 x 256
Diffusion
ial 4500 - 4 102 - 114 210-2 1 1
(b0 va b1000) axia 500 - 4900 10 5 0-230 150x 150
tai tao 3 chiéu
T1W sau tiém (sau khi 2000 - 2325 20 09-1 210-230 256x 256
chup DWI)

Chubi xung TIW 3D sau tiém: Ti€ém Dotarem 0,05 mmol/mL, liéu 0,1 mmol/kg,

vi tri ti€ém tinh mach khuyu tay.

Chudi xung Difusion: Puoc thuc hién trude khi tiém thude d6i quang tir, theo

hudng axial véi cac hé s6 b0, b1000 ddnh gid mat do té bao cua u, céc vung hoai
tr giau protein, ton thuong thiéu mdu do khdi u chen ép. Hinh ban d6 ADC duoc
tinh to4n theo phidn mém ctia mdy va hién thi dong thoi sau khi nhan duoc hinh
DWI, véi gid tri b = 1000.

183



TAP CHI Y DUQC HQC QUAN SU - SO PAC BIET 5/2024

* Phan tich hinh anh:

Hinh anh dugc ddnh gid hoi ctu, tai
xubng tir hé théng PACS bénh vién
vao mdy tinh cd nhan dudi dang
DICOM. Gia tri VOI duoc do dac trén
phan mém The Medical Imaging
Interaction Toolkit (MITK Workbench
v2023.12, Division of Medical Image
Computing, German Cancer Research
Center, Heidelberg, Germany) béi 02
bdc si chan dodn hinh anh.

Trén cdc chudi xung MRI thuong
quy, ching t6i tién hanh phan doan thi
cong ton thuong dua trén céc yéu to sau:

- Ving nhin cta u (bao gdm ving
dac va vung hoai tr) dugc xac dinh trén
T2W va FLAIR 1a ving tin hiéu hon

hop & trung tim ton thuong bao quanh
béi ving phi vé6i tin hi€u ting dong
nhat trén T2W va FLAIR (Hinh 1C).

- Hoai tir 12 viing nam trong u, ting
tin hiéu trén T2W, vung hoai tir giam
tin hiéu trén TIW va khoéng ngim
thudc twong phan tir, bao gdm ca phan
chay mau tang tin hi¢u trén T1-FLAIR
trude tiém, phan voi héa tin hiéu thap
trén T1W, T2W, T2*. Dang nang dich
ddng nhat va teong dong tin hiéu dich
nao tuy trén T2W va T2-FLAIR cling
dugc xép chung vao ving hoai tir
(Hinh IE).

- Vlung dac u cua u dugc xdc dinh la

phan con lai khi 1dy phan nhén cua u
trir di phan hoai ta (Hinh 1C-E).

Hinh 1. C4ch xdc dinh va phan doan thi cong ton thuong trén cdc chudi xung
(Bénh nhi nam 1 tudi c6 khéi UNBT).
A: Coronal FLAIR va B, C: Axial T2W xdc dinh vung nhan u (VOI mau xanh

ld cay).

D, E: Tl 3D CE+ xdc dinh vang hoai tir (VOI mau do).

F: Cdc vung cua u sau khi dwoc phan doan thu cong.

Tir céc phan da xdc dinh trén cdc chudi xung thudng quy, ching toi tién hanh
do ban dd ADC theo phuong phép dit VOI: Do gi4 tri ADC chi viing dic u.
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Hinh 2. Cach dat VOI trén ADC map.
A: Ton thieong u viing ndo that IV - thity nhong trén ban do ADC.
B: V0~I do toan bo phdn dac u (VOI mau do) gém phd‘n dac da dwoc xdc dinh
trén chuoi xung thuong quy o Hinh 1.
Céc chi s6 ADC thu thap gom: ADC trung binh (ADC mean), ADC 16n nhat
(ADC max), ADC nhé nhat (ADC min)

* Phan tich so liéu: SO liéu théng ké
duogc luu trit trong mdy tinh dudi dang
bang Excel trong phan mém Microsoft
Office Excel 2016 sau khi kiém tra
khong c6 sai s6t va dugc xir Iy bang
phin mém SPSS (Statistical Package
for the Social sciences) 26.0 (IBM
Corp, Armonk, New York, Hoa Ky).
So sdnh, kiém dinh céc chi sé thu thap
duoc cua hai nhom UNBT va UMNT,
v& duong cong ROC cho cdc tham sb,
tir d6 tinh diém cut-off, Se va Sp tai d6
dua trén chi s& Youden. Cdc bién sd
dinh tinh dwoc mo ta bang ty 1¢ phan
tram. Gia tr1 p < 0,05 duogc coi la cod y
nghia thdng ke.

3. Pao dirc nghién ciru

Nghién ctru nay chi héi ciu hinh
anh luu trit cua bénh nhan trén hé

théng luu trir hinh anh (PACS) cua
Bénh vién Nhi Trung uwong va Bénh
vién Hitu nghi Viét Puc, khong cé bat
cu can thi¢p nao trén nguoi bénh, do
vay khong gdy bat ctr anh hudng nao
dén qué trinh diéu tri. Ching tdi cam
két khong c6 xung dot loi ich trong
nghién cuu.

KET QUA NGHIEN CUU

Nghién ctru hoi ciru duge thuc hién
trén 64 bénh nhi tir 0 - 15 tudi (trung
binh 1a 5,71), gdm 48 nam va 16 nil,
tré < 5 tudi chiém chu yéu véi 36 bénh
nhan. Trong do, c6 16 truong hop la
UMNT (tudi trung binh 1a 5,78) va
48 truong hop 1a UNBT (tudi trung
binh 12 5,5).
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Bang 2. Dic diém ddi tuong nghién ciru.

Chi s UMNT UNBT b
(n=16) (n = 48)

Gidi tinh: Nam/Nit 13/3 35/13 0,797

Tudi (mean + SD) 5,78 +3,07 5,5+3,49

(min - max) (2-14) (2-14) 0,260

Khong c6 su khéc biét ¢6 ¥ nghia thong ké vé tudi, gidi giita hai nhém UMNT
va UNBT vé1 p > 0,05.

Bang 3. So sdnh gi4 tri trung binh céc théng s6 cta hai khdi UMNT va UNMT.

Chi sé UMNT ) i UNBT ) i D
Mean = SD (x 10” mm~/s) Mean = SD (x 10” mm~/s)
ADC mean 1024,9712 + 162,57815 749,1067 £ 97,45071 0,01
ADC max 1912,8125 + 507,53748 1821,2083 + 735,50454 0,1
ADC min 509,7500 + 204,14554 393,5417 + 85,46393 0,01

Cic gid tri ADC min, ADC mean, thip hon 13 rét & nhém UNBT so véi nhém
UMNT vé1 p =0,01.

Béang 4. Phan tich duong cong ROC céc gia tri ADC.

Thong so AUC Cut-off  Se (%) Sp (%) Chi s6 Youden
ADC mean 0,911  844,8560 94 83 0,77
ADC min 0,743  487,0000 75 90 0,65

ROC Curve

| | Source of the
‘ Curve
T ~— Mean
- — Min
Refarance Line

Sensitivity

0.0 02 04 06 L] 10

1 - Specificity

Hinh 3. Buong cong ROC cua cac gia tri ADC.
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Bang 4 va hinh 3 cho thdy duong
cong ROC cua céc gid tri ADC cua 2
khéi u. Thong s6 ADC mean c6 kha
ning chan dodn cao véi AUC 12 0,911,
tuong trng voi gia tri cut-off 1la 844 (x
10° mm?s), v6i Se 12 94%, va Sp la
83%, chi s6 Youden 1a 0,77. Gid tri
ADC min c6 kha nang chan doan thap
hon véi AUC = 0,743. Gia tri cut-off
cia ADC min 12 487 (x 10° mm?%s)
v6i Se 1a 75% va Sp 1a 90%, chi sb
Youden la 0,65.

BAN LUAN

Trong céc nghién cuu trude day, cé
nhiéu tic gia do chi sé ADC véi ROI
dat vao mot phén ddc cia u c6 ddi
chiéu trén chudi xung FLAIR, T2, T1
trude hodc sau tiém thude ddi quang tir
trén 14t cat duoc lua chon [3, 7]. Viéc
dat ROI don gidan vao mot phén dac
cua u phu thudc vao tinh chu quan cua
ngudi do, khong thé hién dugc ban
chét ctia toan bo u.

Nghién ctru cta ching t6i dugc thuc
hién trén 64 bénh nhi, trong d6 c6 48
ca UNBT va 16 ca UMNT. Bing
phuong phép do VOI toan bd phan dic
u trén ban d6 ADC, phan tich cdc gid
tri ADC (mean, max, min). Két qua
clia nghién ciru cho thay gid tri ADC
c6 thé phan biét dugc UMNT va
UNBT. Trong dé, gid tri ADC mean,
ADC min déu ¢ y nghia phén biét véi

p = 0,01, AUC lan luot 12 0,911; 0,743
tuong rng voi gia tri cut-off 1a 844 (x
10° mm?%/s), 487 (x 10° mm?/s) v6i Se
l1a 94%, 75% va Sp la 83%, 90%, chi
s6 Youden 12 0,77; 0,65 (Bdng 3, 4).
Gia tri ADC max cua UMNT cao hon
UNBT nhung khong c¢é y nghia thong
ké (p = 0,1). Piéu nay 1 do su khuéch
tan phan tr nudc cua UMNT cao hon
UNBT. Hon nira, mot ) nghién cuu
cling chi ra rang ning luong c6 thé anh
huong déng ké dén chuyén dong cta
nude. Vi vy, c6 thé niang luong nhiét
cua UMNT cao hon UNBT [8].

Két qua tuong ty dugc Payabvash
bdo cdo, do VOI theo phuong phép nay
dénh gid cdc bénh nhi c¢6 u vung hd
sau, trong d6 c6 21 UMNT va 17
UNBT, danh gia gid tri ADC mean c6
y nghia théng ké véi p < 0,001, gid tri
ADC mean cua UMNT 1243,7335
(x 10°° mmZ/s) cao hon déang ké so véi
UNBT 12 721,1175 (x 10° mm?s) [9].

Trong mot nghi€én ctu cua tac gia
Nguyén Minh Durc (2022) véi phuong
phap do VOI tuong tu cho két qua céc
gid trt ADC mean, ADC max va ADC
min khong c6 su khac biét c6 y nghia
gitta hai nhém UMNT va UNBT [1],
diéu nay duoc 1y giai c6 thé do ¢& miu
cua nghién ctru khong du 16n, trong do
UNBT c6 12 bénh nhi, UMNT c¢6 5
bénh nhi.
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Két qua ciia nghién ctru ciia chiing
t6i cling twong dong véi cdc nghién
ctru khéc véi phuong phap do ROI trén
biéu d0 ADC cua cic tic gia Tran
Phan Ninh, Rumboldt, Nguyén Minh
Prc, cdc tic gia déu dua ra danh gid hé
s khuéch tin ciia UNBT thap hon
UMNT. Trong d6, nghién clru cua
Rumboldt dwa ra gid tri ngudng cat
phan bi¢t UNBT ADC mean < 0,9 x
10° mm®/gidy [7]. Nghién ciu cta
tdc gia Tran Phan Ninh, UNBT cé gid
tri trung binh ADC mean la 0,548 =+
0,165 x 10° mm?¥gidy, UMNT c6 gid
tri trung binh ADC mean 0,865
0,211 x 10° mm*/gidy, gid tri ngudng
cit phan biét UNBT < 0,85 x 107
mm?/gidy [3]. Nghién ciru ciia Nguyén
Minh Purc (2021), ngudng cat phan
biét UNBT véi hé sd khuéch tin
biéu kién nho nhat ADC min < 0,59 x
107 mm?*/gidy [5].

H+

KET LUAN

Trong nghién ctru nay, gid tri ADC
do toan b phén dac cua hai loai la
UMNT va UNBT c6 y nghia dé phan
biét ching véi nhau do gid tri ADC cua
UMNT cao hon UNBT, trong d6 hai
gid tri ADC mean va ADC min cé
y nghia.
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