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The relationships between suvmax and morphologic
features of bone metastatic lesions on 99mtc-mdp
spect/ct in known cancer patients

Nguyén Hai Hoang*, Nguyén Quang Trung*,
Nguyén Thi Kim Dung**, Lé Ngoc Ha**

SUMMARY The aim of our study was to evaluate the relationships between
SUVmax and morphologic features of bone metastasis on 99mTc-MDP
SPECT/CT in known cancer patients.

Materials and Methods: This prospective study enrolled 90 known
cancer patients (32 women and 58 men patients with aged average of 61.6
+ 10.4) underwent 9mTc-MDP SPECT/CT scans from February 2018 to
February 2019 at Nuclear Medicine Department, 108 central military hospital.
Bone metastatic lesions were classified based on morphologic features
on CT. The standadized uptake values (SUVmax) were measured at each
morphologic features of bone metastasis and determining the relationships

between SUVmax and those lesions in different primary cancer diseases.

Results: The total of 264 lesions were found in 90 patients. Of which,
29% was osteolytic, 25% was osteoblastic, 23% was mixed and 23% was
unclassified lesions on CT. SUVmax values at osteolytic lesions were
significantly lower than other types of lesions (p<0.05). SUVmax values of
bone lesions in thyroid cancer, liver cancer patients were lower compared
to those in prostate cancer and lung cancer patients. This difference was
statistically significant (p<0.05).

Conclusions: The morphologic features of bone metastatic lesions
on CT were found to be in correlation to metabolic bone changes on 99mTec-
MDP SPECT/CT imaging.

Keywords: SPECT/CT, bone metastasis, SUVmax
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I. DAT VAN BPE

Xwong la mét trong nhirng vi tri di can thuwdng
gap & bénh nhan ung thw. Viéc phat hién soém di can
xwong ¢ y nghia quan trong trong diéu tri va cai thién
chét lwong cudc séng cho bénh nhan [3]. Hién nay, mot
trong nhirng phwong phap kinh dién dwoc st dung phd
bién 1a xa hinh xwong toan than véi " Tc-MDP. Xa hinh
xwong toan than cé dé nhay cao, khao sat dwgc toan
bd hé xwong nhwng d6 dac hiéu con han ché do khong
xac dinh dwoc chinh xac vi tri, hinh thai ctia ton thwong
xwong. Trén thwc hanh y hoc hat nhan, dé tang do tin
cay ctia chan doan, cac bac si can phan tich hinh anh
xa hinh xwong dwa trén vj tri tdn thwong, déc diém lam
sang va cé thé phai dbi chiéu v&i cac phwong phap
chan doan hinh anh khac nhw Xquang, CT, MRI. Sy ra
ddi cia SPECT/CT da khac phuc dwoc mot sd nhwoc
diém nay do co suw két hop gitra hinh &nh chuyén héa
va hinh thai, ciu tric. SPECT/CT dinh vi chinh xac giai
phau trén khéng gian 3 chiéu cia nhirng tén thwong
kich thwéc nhd, & xwong cot séng va viing bung - chau
ma xa hinh xwong toan than khé xac dinh dwoc vi tri
[1,4,7]. Dac biét, mot sb nghién ctru gan day da st dung
phan mém dinh lwong trén SPECT/CT danh gia gia tri
hap thu chuan (standadized uptake value: SUV) mang
lai nhirng théng tin vé& chuyén hoa tén thwong xwong
v&i do tin cay cao [5,6]. Nghién clru cia Wang va cong
sw (2018) cho thdy méi twong quan gitra SUVmax voi
d&c diém hinh anh tén thwong di can xwong trén CT
[6]. Tuy nhién, tai Viét Nam chwa cé nghién ciru dwoc
cong bd vé& van dé nay. Chang toi tién hanh nghién ctru
nay v&i muc tiéu: danh gia méi lién quan gitta SUVmax
v6i hinh thai tén thuong di cdn xwong trén SPECT/CT
& bénh nhéan ung thur.

1. DOI TWQNG VA PHUONG PHAP NGHIEN CUrU

1. Déi twong: 90 bénh nhan ung thw dwoc chi
dinh chup xa hinh xwong toan than tai Bénh vién Trung
wong Quan doi 108 tir thang 2/2018 dén thang 2/2019.

- Tiéu chuén Iwa chon

+ Bénh nhan tén thuwong di c&n xwong dién hinh
trén hinh anh SPECT/CT va/hodc cé cac biéu hién di
can xwong dién hinh trén it nhat mét phwong phap

chan doan hinh anh khac nhw CT, MRI hay bénh nhan
dwoc chan doan di can xwong dwa vao két qua mod
bénh hoc.

+ Bénh nhan déng y tham gia vao nghién ctu.

- Tiéu chuén loai trie: tdn thwong xwong khong
dién hinh trén xa hinh xwong & bénh nhan cé tién st
chén thwong, nghi ngd do cét tuy viém va cac nguyén
nhan tén thwong xwong khac khéng phai do di can.

2. Phwong phap nghién ctru
- Thiét ké nghién ctru: Mb ta loat bénh, tién ciru.

- Chuyp xa hinh xwong toan than véi *"Tc-MDP
(methylene diphosphonate) trén cac hé théng gamma
camera tai khoa Y hoc hat nhan, B&nh vién Trung wong
Quén déi 108. Chup xa hinh xwong toan than duoc
thwe hién 3 gié sau khi tiém dwoc chét phoéng xa lidu
0,3 mCi/kg can nang. Hinh anh chup toan than dwoc
thwc hién véi tbe dd 5cm/phut véi 500 kcounts hodc
10 — 15 phat thu nhan hinh anh, st dung ma tran 256
x 256 ho&c 128 x 128 véi clra sb c6 20% tap trung &
dinh photo.

- Chup SPECT/CT vung quan tdm bang may
SPECT/CT Optimal 640 cla hang GE tai Khoa Y hoc
hat nhan, Bénh vién Trung wong Quéan dsi 108.

- Hinh anh SPECT/CT dwgrc trinh bay va phan tich
trén phan mém chuyén dung Volumetrix for SPECT/
CT trén tram x& ly Xeleris 4.0 bao gébm hinh anh CT,
SPECT, hinh anh tron gitra SPECT va CT trén cac binh
dién ngang (axial), dirng doc (sagittal), dirng ngang
(coronal) cling nhw hinh anh 3D ddong (maximum-
intensity-projection images).

Tiéu chuén hinh &nh tén thwong xwong dwoc
dénh gid trén SPECT

Hinh anh toan than duoc phan tich va théng nhat
b&i hai bac siy hoc hat nhan dwa trén thang 5 diém cta
Palmedo [7] nhw sau: 0 diém: lanh tinh (normal): khéng
phat hién hinh &nh bt xa bat thwong; 1 diém: kha nang
lanh tinh (probably normal lesion): tap trung phéng xa
thudc ving bét xa sinh ly, c6 mlrc d6 tap trung phéng
xa thap va & vi tri gidi phau it c6 kha ndng di c&n nhw
sun, khop... Hinh anh CT xac dinh cac gai xwong, xo
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ddc xwong dwéi sun khép, hep dién khop...; 2 diém:
tdn thwong nghi ngd (equivocal lesion): tén thwong
khong rd lanh tinh hay ac tinh; 3 diém: kha nang di can
(probably malignant lesion); 4 diém: tén thwong di can
(malignant lesion): tdn thwong khoéng thudc ving bat xa
sinh ly, cé mirc d6 tap trung phdng xa cao twong rng
v&i vi tri nghi ng® di can. Trén CT, tbn thwong co thé
thay la hily xwong, xo d&c xwong hoéc hén hop.

Tiéu chuén hinh anh tén thuong xwong dwoc
danh gia trén CT

Theo Masashi Kawaguchi va cs (2010) [8], hinh
anh ton thwong xwong dwoc danh gia trén CT dwa vao
hé théng 5 diém: 0 diém: khdng cé hinh anh bét thwéng
trén CT: 1 diém: gitra 0 va 2 diém; 2 diém: thay déi vé
mat hinh thai cia xwong nhwng chwa ré tén thwong
&c tinh; 3 diém: gitra 2 va 4 diém; 4 diém: hinh anh tén
thwong rd rét trén CT (hdy xwong, d&c xwong, hén hop,
cuing véi mét sé dau hiéu nhan biét tén thwong &c tinh:
d4u hiéu vo so, pha v& vé, phan (r’ng mang xwong, xam
lan...).

Céch vé vung thé tich quan tam va tinh
SUVmax tai tirng vi tri tén thwong

Hinh anh tén thwong di cin xwong dwoc xac dinh

trén SPECT/CT la khuyét xa hay diém néng bat xa; danh
gia hinh thai tén thwong trén CT dwoc chia lam 4 nhém
(hay xwong, hdn hop, dac xwong va khong rd hinh thai
trén CT); danh gia tinh chat xam Ian (vao tay, vé hay vo
tdy); nhap di liéu dé tinh toan SUVmax trén tirng vi tri
tdn thwong bao gém chiéu cao (cm), can néng (kg), gidi
tinh; nhap sé liéu vé thong tin chat phéng xa: liéu lwong
phoéng xa (mCi), thdi gian tiém hoat chat phéng xa vao
co thé bénh nhan, thdi gian ghi hinh, liéu lwong hoat
chét phéng xa con lai tai bom tiém sau tiém (mCi); tién
hanh vé thé tich ving quan tam (Volume Of Interest:
VOI) trén phan mém QMETRIX d&m bao phu hét toan
bd vung tén thwong di can xwong.

Trén bénh nhan cé nhiéu vi tri tén thwong, tién
hanh chon tén thwong dai dién cho tirng vj tri, thda man
didu kien SUVmax tai tén thwong dwoc chon 1a 1én nhét.
Vi du trén bénh nhan c6 3 ton thwong di can & xwong
swon, chon tdn thwong cé6 SUVmax I&n nhat. Nhirng
tdn thwong khong ré hinh thai trén CT nhwng tdng hap
thu hoat tinh phéng xa trén SPECT/CT dwoc Iéy vao
nghién cteu khi tdn thwong d6 ré rang la tdn thwong di
can xuwong dwoc xac dinh la 4 diém trén SPECTI/CT,
ddng thoi bénh nhan cé nhiéu dang tén thwong khac
nhw hdy xwong, dac xwong hay hén hop.

b

Hinh 1. V& ving thé tich quan tam (ROI) trén phan mém QMETRIX
va tinh toan gia tri hap thu chuan téi da (SUVmax)

a: Vé vung quan tam tai vi tri tén thwong di cdn xwong (mdi tén)

b: Két qua tinh SUVmax tai vi tri ton thwong (miii tén)

2.3. Xtr ly s6 liéu: X ly s6 liéu bang phan mém SPSS 20.0
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3. KET QUA NGHIEN cUru

Bang 1. Mot s6 dic diém chung cia nhém bénh nhan nghién ctru

Cac diac diém lam sang S6 lwong (n) Ty 1& (%)
Tbng sb ton thwong di can 264
Nam 58 64,4
Gidi
N 32 35,6
Tubi trung binh 61,6+ 10,4
Sé tén thwong trung binh/BN 29+22

Ung thuw phéi 48 53,3

Ung thw tuyén giap 16 17,8

Ung thw gan 8 8,9

Ung thu nguyén phat Ung thu tign liét tuyén 5 56
Ung thw vu 3 3,3

Ung thw khac 10 11,1

Xwong cot séng 101 38,3

Xwong chau 61 23,1

Vi tri tn thuong Xwong swon 54 20,4
di c&n xwong Xwong ba vai 14 5,3
Xuwong wwe 1" 4,2

Xwong dui 8 3,0

Xwong so 6 2,3

Xwong khac 9 3,4

Téng sb bénh nhan nghién ctu 1a 90, ty I8 bénh  phdi chiém ty 1& cao nhét (53,3%), ung thw tuyén giap
nhan nam va nir 1a 64,4% so v&i 35,6%. Tudi trung binh  (17,8%), ung thw gan va ung thw tién liét tuyén cé ty 1&
61,6 + 10,4 (33 dén 82 tudi). Tédng sb tdn thwong phat lan lwot 1a 8,9% va 5,6%. Vi tri tdn thwong di can xwong
hién dwoc 264, trung binh méi bénh nhan c6 2,9 + 2,2 tai cot sébng gap nhiéu nhét véi ty 1& 1a 38,3%, xwong
tén thwong. Trong nhdm bénh nhan nghién ctru, ung thw chau va xwong sudn cé ty & 1an lwot 1a 23,1%; 20,4%.

= L] “ L] _ L] .| [ ]
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Hinh 2. Hinh anh xa hinh xwong toan than va SPECT/CT
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Bénh nhan ung thw biéu mé gan, nir 51 tudi. Xa
hinh xwong toan than *™Tc-MDP (bén trai) phat hién
tén thwong tang hoat tinh phéng xa khong dac hiéu &
chédm xwong dui trai. Hinh anh SPECT/CT (bén phai)

cho thay tén thwong dang hiy xwong trén CT va tén
thwong khuyét xa trén hinh anh SPECT tai vi tri chém
xwong dui trai do di can.

m Khéng ré hinh thai
=mH6Nn hop
= Pac xuong

wHay xuong

Biéu do 1. Ty lé cac dang hinh thai tén thwong trén CT

Trong sb céac hinh thai tén thwong di can xwong
trén CT, dang hdy xwong chiém ty |& cao nhat (29%).
Tén thwong dang hdn hop gdm dic va huy xwong 25%,

cac tén thwong dang ddc xwong 23% va ton thwong
khong ré hinh thai trén CT 23%.

21.3 ‘
i [

SUVmax
o
0 o
o]
39.7
0 -
o]
0 P
o Bi
(o T T
Huy xuong Bac xuong

Hén hop Khéng ré hinh thai

Biéu do 2. Méi lién quan giira SUVmax va hinh thai tén thwong trén CT

SUVmax ctia tén thwong hly xwong 1a 8,0 + 4,6;
d&c xwong la 39,7 + 22,1; tén thwong hén hop (bao
gbm ca dac va hay xwong) la 21,3 + 10,0; tdn thwong
khoéng rd hinh thai trén CT la 17,6 £ 9,7. SUVmax cla

tén thwong hiy xwong thap hon cé y nghia théng ké so
véi SUVmax cla tén thuwong dac xwong, hén hop va
ton thwong khong rd hinh thai trén CT véi p 1an lwot |a
0,043; 0,012 va 0,043.

SUVmax
70

60 -
50 +

-10 {Ungthu phdi  Ungthu
-20 - tuyén giap

40 34.7
30 | 24.7 15 20.6 20.8 21.7
20 - .
9
" il
0= ‘ T T ‘

Ung thu gan Ungthutién Ung thu vi Ung thu khac
littuyén

Chung

Biéu do 3. Méi lién quan giira SUVmax va cac loai bénh ung thw
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SUVmax & tén thwong di c&n xwong cta bénh
nhan ung thw tuyén giap thap hon cé y nghia théng ké
so v&i SUVmax ctia ung thu tién liét tuyén va ung thw
phdi (p 1an lwot 1a 0,032 va 0,07). SUVmax cla ung thw
gan thap hon cé y nghia théng ké so véi SUVmax cla
ung thw tién liét tuyén va ung thw phdi (p 1an lwot la
0,009 va 0,017).

IV. BAN LUAN

Qua nghién cru, xa hinh xwong toan than va
chup SPECT/CT dé giup phat hién dwoc tbng sb 264
tén thwong trén 90 bénh nhan ung thw. Trung binh méi
bénh nhan cé 2,9 tén thwong di cin xwong dién hinh.
Sé tén thwong dwoc phat hién nhiéu hon trén SPECT/
CT gilp nang cao dd tin cay trong nhan dinh tdn thwong
di c&n. Viéc danh gia chi tiét tdn thwong di cén xwong
cling da lam thay ddi phan loai giai doan bénh va chién
thuat diéu tri [2,3,7]. Trong nghién clru cta chung toi,
nhiéu tén thwong xwong & céc vi tri khac nhau da duoc
phat hién. Dang chd y nhat 1a & xwong cot sdng va
xwong chau 1a 2 vi tri thwéng gap nhét cdia di can xwong
chiém ti 1& lan lwvot 38,3% va 23,1%. Theo H. Katagiri
(2005), ti l& di can trén xwong truc (xwong cot sbng,
xwong chau, xwong swon) 1a 63%, di can dén xwong
ngoai bién la 12% [9]. Nghién clru cla Lé Ngoc Ha,
Nguyén Thi Nhung (2018) cho két qua di can & xwong
cot sbng chiém ti 16 52,1%; tiép theo la xwong swon
14,6%; xwong hop so 10,4% va xwong chau 8,3% [2].

Két qua nghién cru ciing cho thay hinh thai dang
tén thwong hiy xwong chiém ty & cao nhat (29%), tén
thwong dang dac xwong (25%), tén thwong dang hén
hop va khéng ré hinh thai trén CT chiém ti 1& 23%. Di
v&i ung thw v va ung thw phdi, tdn thwong thudng da
dang g6m ca dang hén hop, dac xwong va hly xwong.
Cac bénh nhan ung thu tuyén giap, ung thw gan c6 hinh

TAI LIEU THAM KHAO

thai tén thwong hdy xwong chiém da sé. Nguoc lai, ung
thw tién liét tuyén véi phan 16n di can cé hinh thai dang
d&c xwong. Két qua ctia nghién ctru ciing cho thay méi
lién quan gitra cac gia tri SUVmax véi hinh thai cia tén
thwong xwong. SUVmax cla tén thwong hdy xwong
th&p hon cé y nghia théng ké so véi SUVmax cuia tén
thwong dac xwong, hén hop va tbn thwong khong ré
hinh thai trén CT (p Ian lwot 1a 0,043; 0,012 va 0,043).
Nghién ctru ctia Wang va cs (2018) ciing chi ra méi lién
hé gitra SUVmax vé&i déc diém hinh anh trén CT [6].

Ghi nhan nhitng hinh anh chuy&n héa trén
SPECT dwa vao dinh lwong chi s6 SUVmax tai vi tri
tbn thwong di can xwong. Trong nghién ctru ctia ching
t6i, SUVmax thap nhat & bénh nhan ung thw gan (9,0 +
5,2), ung thw tuyén giap (15,8 + 23,9). Trai lai, SUVmax
cao nhat do dwoc & nhirng tén thwong di cén tir ung
thw tién liét tuyén (34,7 + 27,6). Gia tri SUVmax trén
bénh nhan ung thw tién liét tuyén trong nghién ctvu clia
chung téi thdp hon so véi nghién ctru cda Ichiei Kuju
va cs (2017) (gia tri SUVmax tai vj tri di can xwong &
cot séng 1a 40,9 + 33,5) [3]. Tuy nhién, néu chi xét riéng
nhirng tén thwong & cot sbng thi trong nghién ctru cla
chung t6i SUVmax c6 gia tri 39,7 + 29,2 gan twong
dwong véi két qua Kuji va cs.

V. KET LUAN

Déc diém vé hinh thai ctia di can xwong trén CT
cd mbi lien quan chat ché vé&i merc do tap trung hoat
tinh phéong xa *"Tc-MDP trén xa hinh SPECT/CT.
SUVmax cao hon ré rét & cac tdn thwong di can dang
dac xwong chiém wu thé trong ung thw tién liét tuyén.
Trai lai, SUVmax thdp hon thwéng gap trong ung thw
nguyén phat ma tén thuwong di cin dang huy xwong
chiém wu thé trong ung thw tuyén giap va ung thw biéu
md gan.
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TOM TAT

Nghién ciru danh gia méi lién quan giita SUVmax v&i hinh thai ton thuong do di can xuong trén *"Tc-MDP SPECT/CT

6 bénh nhan ung thu.

Doi twgng va phuong phap nghién ctru: Nghién ctru tién ciru tién hanh trén 90 bénh nhan ung thu di cin xwong (32 nit

va 58 nam, tudi trung binh 61,6 = 10,4) chup *™Tc-MDP SPECT/CT ttr 2/2018 dén 2/2019 tai khoa Y hoc hat nhan, Bénh vién
Trung wong Quan doi 108. Céc tén thuong di cin xwong duge phén loai vé hinh thai ton thuong trén CT, danh gia mbi lién quan

giita gia tri hap thu chudn SUVmax véi hinh thai tén thuong xuong & cac loai ung thu nguyén phat.

Két qua: 264 ton thuong xuong duoc phat hién trén 90 bénh nhan ung thu. Trong d6, 29% ton thwong dang huy xwong,

25% dac xuong, 23% ton thuong dang hdn hop va 23% ton thuong khong rd hinh thai trén CT. Gia tri SUVmax ¢ ton thuong

dang hily xwong thip hon 13 rét so voi cac dang hinh thai tén thwong khac (p<0,05). SUVmax cua ton thwong xwong & bénh

nhan ung thu tuyén giap, ung thu gan thip hon c6 y nghia thong ké so v6i SUVmax & bénh nhéan ung thu tién liét tuyén va ung
thu phéi (p<0,05).

Két luan: SUVmax c6 lién quan t6i hinh thai t6n thuong di can xwong trén CT trén *Tc-MDP SPECT/CT.

Tw khéa: SPECT/CT, di can xwong, SUVmax
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