TAP CHi ¥ - DUQC HOC QUAN SU' SO 4-2011

Xay dwng mé hinh thwec nghiém, génh gia do chinh xac cua phép do thé
tich trong phan dé hoai ttr vi khuan chom xwong dui dwa trén anh cong
hwéng twr

Lam Khanh*; Pham Dinh Sang*

TOM TAT

Trong phan d6 hoai t& v khuan chém xwong dui (CXD), ty 1é gitra thé tich ving tén thwong va
thé tich CXD c6 vai trd quan trong. D& xac dinh cac thé tich nay, ngudi ta thwéng ding phan mém
do thé tich (Analysis, 3D-Doctor hay OsiriX...). Tuy nhién, d chinh xac ctia phép do phu thudc vao
bé day lat cat trén cong hudng tir va k§ ndng cla ngudi vé dudng ranh gidi.

Dé danh gia d6 chinh xac ctia phép do thé tich, ching tdi xay dwng mé hinh thwc nghiém: dung
20 qua t&o ta co kich thwdc Ién dé mé phéng CXD, hat tdo dwoc coi la 6 hoai tlr. Xac dinh thé tich
cla qua tao va hat tdo béng hai phwong phap: xac dinh thé tich thwc théng qua thé tich nwdc bi
chiém chd va do thé tich trén may tinh dwa vao néi suy. Danh gia dé chinh xac ctia phép do sai s
tuyét ddi va ty 1& % cua sai s6. Xac lap khoang tin cay (+ 5% so véi thé tich thwc), phép do thé tich
chi dwgc chap nhan khi ndm trong khoang tin cay nay.

* T khoa: Hoai t&r vd mach; Chédm xwong dui; Cong hudng tr; M6 hinh; Phdn mém.

Building an experimental model, assessing the accuracy of volume
measurement in classifying the grade of aseptic necrosis on mri

SUMMARY

In the aseptic necrosis of the femoral head, the ratio of the lesion volume and the volume of the
femoral head plays an important role. To determine these volumes, the volume measurement
softwares (Analysis, 3D Doctor or OsiriX...) are used. However, accuracy of measurements depends
on the slice thickness on magnetic resonance and skill of person who draws boundaries.

To assess the accuracy of the volume measurement, we built an experimental model, which used
20 jujubes of great size to simulate “the femoral heads” and jujube seeds were considered to be
“necroses”. Volume of jujubes and their seeds were determined by two methods: determine the real
volume through the water volume occupied and measure the volume on computer, based on
interpolation. Absolute error and error rate in percentage were used to evaluate the accuracy of the
measurements. A confidence interval was established (+ 5% compared with net volume), in which
the measurement volume can only be accepted if it lies within the confidence interval.

* Key words: Avascular necrosis; Femoral head; Magnetic resonance imaging; Model; Software.
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Phan bién khoa hoc: GS. TS. Lé Gia Vinh
DAT VAN PE CXD bj pha hdy do ngrng cung cip mau.
. Thiéu mau man tinh CXD lam cho té bao
Hoai t&r v6 khudn CXD la bénh ly ma xwong va tdy chét, din dén xep, bién dang
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chdm, méat chirc ndng khép hang va cubi
cung la tan phé. Dya vao hinh thai cta ton
thwong trén phim X quang, CT, dac biét la
MRI va thé tich cla vung tén thuwong, phan
tbn thwong thanh 6 dod (tr do | - do VI),
riéng cac do | - V lai dwgre chia thanh cac
mirc A, B, C [1]. Bac s§ sé quyét dinh phwong
phap diéu tri dwa vao dé ton thwong (khoan
giam ap va tiém té bao gbc ty than dbi voi
do 1, II; phau thuat thay chém véi dé VI).

Pé do duwoc thé tich cia CXD va thé tich
b hoai t&r, mot sé tac gid dung phan mém
Analysis, 3D-Doctor, OsiriX [2, 7, 8]... Nguyén
ly do thé tich cla cac phan mém nay dya
vao phép noi suy, suy ra thé tich cin cw
vao dién tich cda vung quan tam trén tirng
lat cat va bé day lat cat. Nhw vay, do chinh
xac cla phép do phu thubéc vao viéc vé
duwdng ranh gidi va bé day lat cit. Pudng
ranh gidi cang chinh xac, bé day lat cat
cang mong, d6 chinh xac cang cao.

MRI & phwong tién chan doan khéng st
dung btrc xa ion hoa, cé kha nang phat hién
s&m nhét va nhay nhéat hoai t&r v khuén
CXD nh¢ cd d6 phan gidi khéng gian va dé
twong phan té chirc cao [3, 5, 7, 9]. Hinh
anh MRI sau chup c6 thé chuyén vao may
tinh c& nhan (PC) cé cai dat phan mém do
thé tich, qua dé xac dinh dwoc thé tich 6
tbn thwong, thé tich CXD va phan do hoai
t&r, dinh huéng cho cac phuong phap diéu
tri can thiép hay danh gia dap (ng cua
chém sau diéu tri.

Tuy nhién, cé hai cau héi dwgc dat ra:
(1) V6&i bé day lat cat dwoc ap dung trén
MRI, liéu phép néi suy thé tich c6 chinh xac

hay khong? (2) K§ nang cla nguwoi vé
dwdng ranh gi¢i cé ddm bao df tin cay hay
khong? Dé tra I&i hai cau hdi nay, chang toi
xdy dwng md hinh thwc nghiém nham:
Dénh gia do chinh xac cta phép do thé tich
ctia phén mém 3D-Doctor trén mé hinh thuc
nghiém va xay dung khodng tin cay dé danh
gia ky ndng clia nguoi str dung phédn mém.

POl TWVONG VA PHUONG PHAP
NGHIEN cUU

1. Béi twong nghién ciru.

20 qua tao ta co hinh thé khac nhau va
kich thwdc Ion mé phéng CXD, hat tao
dwoc coi l1a & hoai tlr. Muc dich chinh cua
mé hinh nay Ia tinh toan sai s ctia phép do
thé tich trén hinh &anh MRI, khéng phai mé
phéng hinh anh giai phau cac bd phan co
thé nguwoi. Trén thi nghiém dinh hwéng cho
thdy, qua tdo va hat cGa né hién hinh tét
trén anh T2W v&i dwong ranh gidi kha ré.

2. Phwong phap nghién ciru.

Chup cat I6p 20 qua tao trén may MRI
Achieva 3Tesla clia hang Philips (Ha Lan)
str dung xung T2W (TR = 4.000 ms, TE =
80 ms) & mét ct ngang, chiéu day lat cat 2
mm. T4ai tao lai hinh danh sau chup vé&i chiéu
day Iat cat 1 mm, sau d6 chuyén sang may
tinh c& nhan qua dia CD. S& dung phan
mém 3D-Doctor dé vé dwdng ranh gidi cla
CXD va 6 hoai tr trén tat ca cac lat cat, qua
do biét dwoc dién tich cha viing quan tam.
Dwa vao bé day lat cét, théng qua phép noi
suy, tinh dwoc cac thé tich can do.

Xé&c dinh thé tich thuc ctia CXD va & tén thwong dwa vao thé tich nuéc bi chiém chd, do
bang bom tiém va binh do thé tich (thd qua tao hay hat tao vao mét binh nwéc day va xac

dinh thé tich nwdc trao ra ngoai).
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Hinh 1: Nguyén ly do thé tich qua tao va hat tao bang phan mém 3D-Doctor.

Cong thire tinh sai sé:

- Sai s6 tuyét déi clia mdi phép do = |V thuc - V do|. Bon vi tinh: mm?.

- Ty lé sai s6 (%) = sai sb tuyét d6i/V thuc = (|V thye - V dol/V thwe) x 100.

Dung biéu dd dé hién thj sai s6 clia phép do va xac dinh khoang tin cay khi vé dwong
ranh gidi.

KET QUA NGHIEN CUU

Ca 20 md hinh nghién ctru déu hién anh tbt dbi véi xung T2W trén mat c4t ngang. C6

theé dé dang vé dwong ranh gi¢i clia nhirng ving quan tam.

Bang 1: So sanh thé tich thwc va thé tich do dwoc ctia CXD va 6 hoai ti trén may tinh
(n = 20).

CHOM XU'ONG BUI O HOAI TU

V thuc V do Sai sb Tylésai | Vthuc V do Sai sb Ty l& sai sb

(mm®) | (mm?) (mm®) s6(%) | (mm) | (mm°) (mm®) (%)
81,6 79,529 2,071 2,538 2,7 2,696 0,004 0,148
86,0 87,449 1,449 1,685 2,6 2,707 0,107 4,115
81,6 80,192 1,408 1,725 2,9 2,912 0,012 0,414
84,6 82,501 2,099 2,481 2,1 2,206 0,106 5,048
68,7 68,670 0,03 0,044 2,9 2,844 0,056 1,931
78,9 77,934 0,966 1,224 2,6 2,573 0,027 1,038
83,4 85,991 2,591 3,107 3,2 3,079 0,121 3,781
80,0 78,944 1,056 1,32 2,5 2,622 0,122 4,88
75,0 72,665 2,335 3,113 2,2 2,314 0,114 5,182
67,0 64,154 2,846 4,248 2,9 2,813 0,087 3

1) ) 3) 4 5) (6) 7 8)

84,4 86,728 2,328 2,758 31 2,982 0,118 3,806




TAP CHi ¥ - DUQC HOC QUAN SU' SO 4-2011

84,4 83,112 1,288 1,526 1,9 1,85 0,05 2,632
81,2 79,887 1,313 1,617 2,1 1,998 0,102 4,857
85,8 83,907 1,893 2,206 2,5 2,379 0,121 4,84
88,4 84,877 3,523 3,985 2,9 2,814 0,086 2,966
81,3 79,635 1,665 2,048 2,9 2,791 0,109 3,759
81,1 83,379 2,279 2,81 2,6 2,543 0,057 2,192
89,2 92,082 2,882 3,231 3 2,902 0,098 3,267
85,0 86,432 1,432 1,685 31 2,976 0,124 4
83,5 79,470 4,03 4,826 2,1 2,101 0,001 0,048

Saisb trung binh 1,97 +0,21 mm®| 2,4% Sai sb trung binh  [0,08 +0,04 mm®|  3,1%
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Biéu db 1: Sai sé va khoang tin cay

khi do thé tich CXD.
(Cha thich:
- Puong thang trén cung (cén trén) biéu dién gia tri thé tich thuc cong thém 5%.
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Biéu db 2: Sai sb va khoang tin cay
khi do thé tich & hoai ter.

- Buong thdng gitra biéu dién khuynh huéng phan bé gié tri cua cac thé tich do duoc
trén may tinh.

- Buong thdng duwdi cung (can duwdi) biéu dién gia tri thé tich thuec trir di 5%.

- Khodng céch gitra can trén va can duéi la khodng tin cdy. Chi nhiing gié tri ndm trong

Tét ca nhivrng gia tri thé tich do duwoc (V do) & trén déu nam trong khodng tin cay.
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BAN LUAN

1. M6 hinh nghién ctru.

Qua tao ta, kich thwdc I6n cé dé&c diém hinh thé twong déi gibng véi CXD. Phan cui téo
chta nhiéu nwéc nén hién anh kha tét dbi véi xung T2W. Do ¢6 hinh thé twong dbi tron nén
kha dé& dang xac dinh chinh xac thé tich thwc cla qua tdo. Trong quéa trinh nghién ciru,
chung t6i da nghi t&i kha ndng dung CXD cla bénh nhan sau khi cat bd d& md phéng, tuy
nhién, gap nhirng khé khdn nhw: khé cé dwoc mét sé lwgng chdm vira da dé théng ké; khé
tao dwoc mé hinh cha 6 hoai t& & trong ldng chdm; khéng thuan loi trong viéc do thé tich
thwe vi can phai cét réi phan chém ra khéi phan than xwong dui. O hoai tir 1a hat qua tao
cling c6 nhitng dac diém twong tw 6 hoai tir that, v clia hat khdng chra nwéc nén tréng tin
hiéu trén anh T2W, twong tw hién twong day xwong & dwdng vién cla 6 hoai ti [5]. Tém lai,
qua tdo ta dat dwoc cdac tiéu chi vé sb lvong, khd nang hién &nh, mé phéng dwoc bénh ly
clia cd CXD va & hoai tir, d& dang do thé tich thwe. Kinh nghiém trong qua trinh chup cho
thay, anh T1W cung cép it thong tin vé hinh thé so v&i anh T2W, c6 thé, do ty 1é nwéc trong
qué tao kha cao, vi thé chung t6i chi s& dung xung T2W. Mét cat ngang 1a mat cét co ban
clia phwong phap chup cat I1&p, chi riéng mat cat nay da cung cip day da thong tin vé dién
tich, dwa vao chiéu day lat cat s& ndi suy ra thé tich. Do d6, ching t6i khdng ding thém mat
cat dirng doc va dirng ngang.

2. Phadn mém 3D-Doctor.

Trong qua trinh nghién ctu, chung t6i da ther nghiém mot sé phan mém do thé tich nhw
Analysis, 3D-Doctor, OsiriX. M&i phan mém déu cé nhirng wu, khuyét diém riéng. OsiriX c6
wu diém vwot troi vé mat hinh anh, cho phép tao anh véi dd phan giai cao, cé nhiéu thanh
cong cu phu hop dé do thé tich. Tuy nhién, phan mém nay hoat dong trén nén hé diéu hanh
Macintosh, khéng phé bién & Viét Nam, gia thanh mua may tinh cao. Phan mém 3D-Doctor
c6 cac tinh nang twong ty nhw OsiriX, nhwng hoat déng dwa trén hé diéu hanh Windows
nén kha thuan loi déi véi ngudi st dung. Phdn mém Analysis yéu cau phai cé ban quyén.
Nhirng phan mém nay, ngoai chirc nang do thé tich, con cé nhiéu tinh nang khac nhuw: dwng
hinh 3D cla chém va clia & hoai t&r, 16ng hinh 3D clGa & hoai t&r vao trong long chdm, tao
hinh chdm trong subt d& dé dang dinh vi 6 hoai t& trong long chdm (rat quan trong dbi véi
diéu tri khoan gidm ap), nhan biét tw dong dwéng ranh gidi, tiét kiem thoi gian va tang do
chinh xac ctia phép do. D6 la ly do ching téi chon phan mém 3D-Doctor trong nghién ctru
ctia minh.

3. B& day lat cit.

Trong phép do thé tich va dung hinh 3D, bé day lat cat luén gil vai trd quan trong, né
quyét dinh dd chinh xac ctia phép do va chat lwong hinh anh 3D. Bé day lat c&t cang maéng,
dd chinh x&c cta phép do va chat lwong hinh anh 3D cang cao. Dbi v&i chup cét I1&p vi tinh
(CT), bé day lat cat co6 thé dat t&i 0,5 mm. Dbi véi MRI khép hang (trén may MRI 3 Tesla),
bé day lat cat 2 mm, cho hinh &nh v&i duwdng ranh gidi ré. Néu bé day < 2 mm, sé c6 sy
twong tac gitra cac 16p cat véi nhau, chat lwgng hinh anh khéng cao. Dé tao ra hinh anh 3D
c6 chat lwgng cao, hinh anh sau chup duoc tai tao lai véi bé day Iat cdt 1 mm hoédc ding
chirc nang Smooth lam tron dwéng ranh gi¢i khoang 3 lan.



TAP CHi ¥ - DUQC HOC QUAN SU' SO 4-2011

4. Ky ning cua ngwei stv dung phan mém.

Ky nang ctia ngudi vé duwéng ranh gi¢i quyét dinh gia tri thé tich. Ngudi vé phai co kién
thirc va kinh nghiém xac dinh dwéng ranh gidi cla tén thwong, dung chudt may tinh vé
dwdng ranh gidi chinh xac, gan véi dwong ranh giéi thwe. Véi nhitng viing ton thuwong cé
dwéng vao hep, can phdng to anh dén kich thuwdc di Ién dé dwa cong cu vao chinh stra
dwong ranh gidi. BAc sy vai kién thire va tay nghé khac nhau sé do dwoc cac thé tich khac
nhau. Ty & sai sb khi do thé tich CXD bang phan mém so v&i thé tich thuc 1a 2,4%. Ty 1& sai
sb khi do thé tich 6 hoai t&r 1a 3,1%. Nhw vay, thé tich cang nhd, sai lIéch cang Ién. Ca 2 chi
sb6 nay déu < 5%, day la ty 1& thwong dwgc chap nhan trong y té. Can clv vao ty 18 nay,
chung t6i 1ap ra khoang tin cay, tirc viing nam gitra can trén (cong 5% thé tich thwc) va can
dudi (trr 5% thé tich thwc). Trén co s& thé tich thwe, danh gia ky nang cla ngudi do. Dé
luyén k§ nang cho cac bac sy tré, can cho ho luyén trén nhirng hinh anh c6 sén, cho dén khi
c6 thé vé dwoc dwong ranh gidi trong gidi han cho phép.

Nhirng sai s6 d& cap & trén l1a sai sd hé théng, moi do dac du can than dén dau ciing
khéng thé tranh khai sai s6. Mubn gidm sai s6 nay chi cé cach tang kich thuwéc ma tran hay
dd twong phan clia céc chi tiét trong hinh anh. Ma tran ap dung trong nghién ciru nay la 512
x 512 pixel (hinh anh ctia mét 1at cat dwoc hién thi béi 512 x 512 pixel). Thé tich cang nhd,
sb diém anh thé hién thé tich d6 cang it va nguoc lai. O hoai ti hay hat tdo dwoc thé hién
bang sé diém anh nhd hon nhiéu so vé&i chém, cé khi chi vai chuc pixel. Mubn vé dudng
ranh gi&i chinh xac, can anh c6 dd phan giai cao, tirc 1a kich thwéc ma tran I1én. Do d6, phai
nang cap phan clrng méi cé thé 1am tang kich thwéc ma tran. D6 twong phén clia cac chi
tiét trong hinh anh ciing lién quan dén sai sb hé thdng. Mac du dwéng ranh gidi cla cui tao
va hat tao twong ddi rd trén &nh T2W, tuy nhién khong phai tat cd moi vi tri déu dé& phan biét,
didu nay gép phan tao nén sai sé gitra thé tich do va thé tich thwc. V& ly thuyét, dé giam bot
sai s6 nay, can tang do twong phan gilra hat tao va cui tdo: ngdm tdm qua tao véi thude dbi
quang tw trwde khi chup, tuy nhién, bién phap nay chwa dwgc ap dung. Cac xung chup:
T1W, T2W FLAIR, Perfusion, Diffusion hay cong hwéng tir phé trong thi nghiém dinh hwéng
déu khong cé tac dung tang dd twong phan. Cé thé néi, véi mot phwong phap do cu thé, tat
yéu sé& c6 mot sai sd hé théng nhét dinh. Moi nd lwc clia phép do khong thé gidm sai sb thap
hon sai s6 hé théng. Thay déi phwong phap do sé lam thay déi sai s6 hé théng.

KET LUAN

Qua tao ta va hat cGia né 1a mé hinh mé phéng twong dbi gibng CXD va & hoai tt, 6 thé
dung dé& danh gia do chinh xac ctia phép do thé tich va k§j ndng cta ngwoi st dung phan
mém. Viéc tao ra khoang tin cay giup danh gia kj nang cta ngudi vé dwdng ranh gidi. Cac
sai s6 trong nghién ctru nay néi chung chap nhan duoc.
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