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Role of diffusion weighted mr imaging in the differentiation
between brain abscess and cystic/necrotic brain tumors

Nguyén Thi Loan Phuong’, Nguyén Hong Long’, Tran Vin Can’, Tran Dat'

SUMMARY

Objective: To evaluate the role of diffusion-weighted MR Imaging
in the differentiation between brain abscess and cystic/necrotic brain
tumors.

Material and method: A cross-sectional study was conducted
on 53 individuals presenting with rim enhancement intra-axial mass
on brain MR image at Da Nang Hospital from August 2012 to August
2013. Diffusion-weighted image were also acquired with b value were
0, 50, 1000 using 1.5T Phillp Achieva MR system.

Results: 28 patients had brain abscesses and 23 were diagnosed
with brain tumors pathologically. The sensitivity and specificity of MR
in the diagnosis of brain abscess were 96.4% and 96%, respectively.
PPV was 96.4% and NPV was 96%. There was a statistically
significant difference in mean central ADC value between abscess
and tumor, as 0.71 + 0.24 x 10° mm?/s and 2.23 + 0.44 x 10° mm?/s
(p = 0,004) respectively. Mean peripheral ADC value showed no
difference between 2 groups, as 0.78+0.26 x 10° mm?/s for abscess
and 0.82+0.28 x 10° mm?%s for tumor (p = 0,132). At cut-off point
of ADC =< 0.86 x 10° mm?/s, ROC curve for ADC showed 94.6%
sensitivity and 100% specificity.

Conclusion: Diffusion-weighted MR image had high sensitivity and
specificity in differentiation between brain abscess and cystic/necrotic
tumor.

Keywords: Diffusion-weighted MR image, brain abscess, brain
tumor, ADC value.
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I. DAT VAN BE

Ap xe n&o chiém ty 1& khoang 8% cac tén thwong
khéi choan chd trong so & cac nwéc dang phat trién.
Day la bénh dé lai nhiéu di chirng ndng né va co ty lé
tlr vong cao. V&i cac triéu chirng l1am sang khong dac
hiéu va hinh anh CLVT gap nhiéu khé khan trong viéc
phan biét cac tén thwong ndo dang tadng quang vién
gap trong ap xe ndo hay cac tén thwong u ndo dang
nang hodc hoai t&r. Nhd sw tién bd clha ky thuat hinh
anh cong hwdng tir v&i chudi xung khuéch tan, ki thuat
khéng xam nhap cho phép chan doan phan biét cac
tén thwong trén. D& tai dwoc tién hanh nham muc tiéu
danh gia gia tri cuia céng huéng tir khuéch tan trong
chén doéan phan biét 4p xe ndo va u ndo hoai ttr hodc u
né&o dang nang.

Il. DOl TWONG VA PHPONG PHAP NGHIEN CUPU

Gbm 53 bénh nhan cé thwong tén khéi trong truc
ngadm quang vién trén CHT so ndo va co két qua phau
thuat hoac huyét thanh hoc tai Bénh vién Ba Néng tw
8/2012 dén 8/2013.

1. Thiét ké nghién ctru: M6 ta cét ngang

Bénh nhan dwoc chup CHT so nao tai khoa Chan
doan hinh &nh, Bénh vién Da N&ng bang may Philip
achieva 1.5 T trén cac chubi xung T1W, T2W SE va
FLAIR, xung khuéch tan va ban dd ADC cét ngang,
xung T1W sau tiém tinh mach Gadolinium v&i day lat
cat 5mm va khoéng cach lat c&t 2,5mm. Xung khuéch
tan st dung ky thuat diém vang déng phang diém vang
spin mot phat (EPI) v&i b=0, b=500 va b=1000 giay/
mm?. Gia tri ADC dwoc do (ROI) & vung trung tdm va
ngoai vi clia tén thwong.

2. Xt ly s6 liéu: Sé lieu duwoc xt ly theo cac phuong
phap théng ké y hoc théng thwong véi sy hd tro cla
phadn mém MS Excel 2007, Medcalc 11.5. Tinh trung
binh, dé léch chuan, dién tich dudi dwong cong ROC
(AUC: area under curve).

IIl. KET QUA VA BAN LUAN NGHIEN cUU

Nghién cu gdm 53 bénh nhan cé thuwong ton khéi
trong truc cia ndo ngdm déi quang tlr vién co két qua
giai phau bénh, trong dé c6 28 trwdng hop ap xe nédo va

25 trwdng hop u ndo0.Véi do tudi trung binh 1a 44,56 +
4,11; trong d6 29 nam (54,7%) va 24 ni» (45,3%). Khéng
c6 sy khac biét cé y nghia thdng ké vé gidi, 46,4% niv
va 53,6% nam trong mau nghién clru cla chung toi
p>0,05).

Bang 1: Gi4 tri ctia CHT khuéch tan

Bénh Khéng bénh
Dwong tinh 27 1
Am tinh 1 24

Trong 28 trwdng hop ap xe nédo céd 27 (96,4%)
trwong hop gidam khuéch tan, 1 (5,6%) trudng hop
tang khuéch tan. CHT khuéch tan khao sat sw chuyén
dong ty do clia cac phan tlr nwédc bén trong mét moi
trwéng. MU trong &p xe ndo chra nhiéu dai thwc bao
va té bao da nhan bién ddi nén cd khuéch tan han ché.
Nghta la c6 tin hiéu cao trén khuéch tan b1000 va tin
hiéu thap trén ban dd ADC. Gia tri ciia cong hwédng tir
két hop xung khuéch tan trong chan doan ap xe nao
c6 dé nhay 96,4%, d6 dac hiéu 96%, gia tri dw bao
dwong tinh 96,4%, gia tri dy bao am tinh 96%. Két
qua nghién ctu cla chung t6i twong tw két qua tac
gia trong va ngoai nwéc nhw: Nguyén Tri Diing (2010)
nhan thdy ap xe ndo cé khuéch tan han ché [1] hay
tac giad Lai P.H. (2007) d6 nhay 95,2%, d6 dac hiéu
96%, gia tri dw bao dwong tinh 95,2%, gia tri dw bao
am tinh 95,7% [8].

Bang 2 : Gia tri cia ADC

Vi tri Ap xe néo U néo P
’ (n=28) (n=25)
Trungtdm | 0,71+0,24 | 2,23+0,44 | p<0,01
Ngoai bién | 0,78+ 0,26 | 0,82+ 0,28 | p>0,05

Gia tri ADC trung binh trung tdm cua ap xe nao la
0,71 £ 0,24 x 10 mm?/s. Gia tri ADC trung binh cla u
ndo la 2,23 + 0,44 x 10 mm?/s. Sy khac nhau nay co
y nghia théng k& (p<0,01). Gia tri ADC trung binh ngoai
vi clia ép xe ndo la 0,78 + 0,26 x 10° mm?/s. Gia tri
ADC trung binh clia u ndo la 0,82 + 0,28 x 10 mm?/s.
Su khac nhau nay khéng cé y nghia théng ké (p>0,05).
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Két qua nghién ctru clia ching t6i phu hop véi tac gia
Chiang I.C. (2009) gia tri ADC trung tdm cla ap xe
ndo la 0,94+0,42 x 10*mm?s, clia u ndo la 1,45+0,67
x 10°°mm?/s (p=0,004). Gia tri ADC ngoai vi clia ap xe
ndo la 0,69+ 0,08 x 10 mm?s, cla u nao la 0,75+0,16
x 10° mm?/s (p=0,132).

C6 1 trwdng hop ap xe ndo c6 khuéch tan gia tang
c6 két qua huyét thanh hoc Ia tdn thwong &p xe nédo do
toxoplasmosis phu hgp v&i nghién clru clia cac tac gia
Luthra G. (2007), gia tri ADC cua thanh, trung tam va
vién phu né xung quanh cla ap xe mu la 0,79+0,19;
0,73+0,18 va 1,32+0,41x10° mm?gidy. Twong tw nhw
vay, trong cac ap xe lao phdi, cac gia tri ADC cla cla
thanh, trung tam va vién phi né xung quanh la 0,83+0,34
dén 0,6620,23 va 1,61+0,42x103mm?giay. Ap xe ndm,
cac gia tri la 0,81+0,22; 0,50+0,05 va 1,50+0,42x10
® mm?/giay, twong (ng 4p xe ndm cho thdy han ché
khuéch tan phu xung quanh va thanh trong khi trung tam
clia 4p xe cho thay khoéng cé han ché khuéch tan [9].
Tac gid Chang S.C. (2002), ap xe mu cd ADC trung binh
0,65+0,16x10 *mm?/s, cé nghia la ADCR=0,63, trweo'ng
hop ap xe toxoplasmosis cho thdy cudng do tin hiéu
thap trén khuéch tan b1000 va tin hiéu cao trén ban do
ADC (c6 nghia la 1,9x10°*mm?/s, ADCR = 2,24) [5].

Hinh anh minh hoa
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Biéu dé 1: Puong cong ROC du béo 4p xe néo

Puwong cong ROC dy bao ap xe ndo & gia tri ADC
c6 dd nhay 94,6% va d6 dac hiéu 100% & diém cat ADC
< 0,86 x 10°* mm?/s. Nghién clru cla chung tdi phu hop
v&i tac gid Nguyén Tri Diing (2010); dwdng cong ROC
dy bao ap xe ndo & gia tri ADC c6 do nhay 100%, do
dac hiéu 90,9%, gia tri dw bao dwong 90,5%, gia tri dw
bao am 100%, & diém ngwéng gia tri ADC < 1,1x103
mm?/giay [1].

Bé&nh nhan Thao T 36 tudi, CHT so néo thay ton thwong co khuéch tan han ché. Gia tri ADC trung tam 0,76 x
10-*mm?/s va ngoai vi (phu né) 1,23 x 10° mm?'s. GPB: ap xe nao.
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Bénh nhan Nguy&n Van H 47 tubi, tén thwong da & cé khuéch tan han ché véi gia tri ADC trung tam 0,72 x
10-*mm?/s va ngoai vi 1,04 x 10*mm?/s. GPB ap xe ndo MS: b2779.

Bénh nhan Phan Xuan N 14 tudi, u ndo thai dwong - dinh phai khuéch tan gia tang; gia tri ADC trung tam 2,94
x 10°*mm?/s va ngoai vi 1,53 x 10°*mm?/s. GPB: Glioblastoma MS: b2779.

Bénh nhan D6 thi H 43 tudi, tén thwong tran thai dwong trai cé khuéch tan gia tang. Gia tri ADC trung tam 1,14
x 10*mm?/s va ngoai vi 0,84 x 10-*mm?/s. GPB Ansplastic Astrocytoma 3.

IV. KET LUAN

CHT nao két hop xung khuéch tan cé gia tri cao trong viéc chan doan ap xe nao ciing nhw cac tén thwong tang
quang vién v&i dd nhay 96,4%, dd dac hiéu 96%, gia tri dw bao dwong tinh 96,4%, gia tri dw bao am tinh 96%. Sw
khac biét cé y nghia thdng ké cta gia tri ADC trung binh trung tdm cla &p xe ndo va u ndo (p=0,004). Gia tri ADC
trung binh trung tam clia ap xe ndo la 0,71 £ 0,24 x 10*mm?/s. Gia tri ADC trung binh trung tdm cla u nao la 2,23
+ 0,44 x 10°*mm?/s. Puwd'ng cong ROC dy bao ap xe nédo & gia tri ADC c6 dé nhay 94,6% va d6 dac hiéu 100% &
diém cat ADC < 0,86 x 10-*mm?/s.
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TOM TAT
Muc tiéu: Panh gia gia tri cda cdéng hudng tir khuéceh tén trong chén doén phén biét 4p xe ndo va u ndo hoai
tr hodc u ndo dang nang.

Déi tirong va phwrong phdp nghién cteu: Nghién ctru mé ta cét ngang trén 53 bénh nhan cé thuong tén khéi
trong truc ngdm quang vién duwoc chén doén trén CHT so ndo. Trong dé cé 28 trurong hop &p xe ndo va 25 truong
hop u ndo. Tat ca déu duoc chup CHT so ndo véi xung khuéch tén, gia tri b (0, 500, 1000) trén may CHT Philip
achieva 1.5 T.

Két qua: Chan doan xéac dinh &p xe ndo véi do nhay 96,4%, d6 dac hiéu 96%, gia tri dw béo durong tinh 96,4%,
gia tri dw béo 4m tinh 96%. Nghién ctru ctia ching téi nhén théy c6 sw khéc biét cé y nghia théng ké cuia gia tri ADC
trung binh trung tam cta ap xe ndo va u nao (p=0,004). Gia tri ADC trung binh trung tdm cta ap xe néo la 0,71
0,24 x 10°*mm?/s va u ndo la 2,23 + 0,44 x 10° mm%s. Sw khéc biét khéng cé y nghia théng ké cta tri ADC trung binh
ngoai vi cua ap xe ndo va u ndo (p = 0,132). Gia tri ADC trung binh ngoai vi ctia &p xe nédo la 0,78+0,26 x 10°mm?/s
va u néo la 0,82+0,28 x 10°mm?/s. Bwong cong ROC dw bao ap xe ndo ¢ gia tri ADC c6 do nhay 94,6% va do dac
hiéu 100% & diém cét ADC < 0,86 x 10°mm?/s.

Két luan: CHT khuéch tan cé dé nhay, dé déc hiéu cao (96,4 %; 96%) trong chén doén xéc dinh &p xe néo ciing
nhw u nado dang nang hay u ndo hoai tt.

Twr khéa: Coéng huéng tir khuéceh tén, &p xe néo, u néo, gia tri ADC.
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