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SUMMARY Background: Osteoporosis is a disease that increases the risk
of fractures. Evaluation of the Hounsfield Unit in the lumbar spine on
computed tomography for any reason has the potential to predict bone
density abnormalities that contribute to the warning of osteoporosis.

Objective: The aim of this study was to evaluate the correlation
between Hounsfield Units (HU) in Lumbar Spine (LS) and bone mineral
density (BMD) measured by Dual-Energy X-Ray Absorptiometry
(DEXA).

Method: Retrospective and cross-sectional study of 150 patients
comprised CT-DXA pairs within a 6-month period performed for any
indication. Measure HU at lumbar vertebrae from L1 to L4. Calculate
Spearman correlation coeffificient between the mean HU at lumbar
vertebrae and the BMD values from DEXA scan. Using area under the
ROC Curve (AUC) and finding cut-off of HU for diferentiating normal
BMD and abnormal BMD, osteopenia and osteoporosis.

Result: We noted correlations between the HU at LS and the
BMD from DXA scan which is significant, the highest correlation at L2
(Spearman correlation coefficient = 0.68). At L2, normal BMD: > 131 HU,
osteopenia: 101 — 131 HU, osteoporosis: < 131 HU, we also determined
that threshold of 101 HU was more than 90 % sensitive, and a threshold of
171 HU was more than 90 % specific for distinguishing normal BMD. In
addition, cut-off < 132 HU was more than 90 % sensitive, and cut-off <
62 HU was more than 90 % specific for distinguishing osteoporosis from
osteopenia.

Conclusion: The correlations between the HU at LS and the BMD
from DXA scan is significant.
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I. DAT VAN DE

Lodng xwong dwoc dinh nghia 1a rdi loan chuyén
héa ctia xwong, tdn hai sirc manh xwong dan dén tang
nguy co gay xwong [1]. Phuwong phap hédp thu nang
lwong tia X kép (DEXA) dwoc xem nhuw tiéu chuén vang
chan doan tinh trang loang xwong [2].

Hién nay, chup cét I&p vi tinh (CLVT) ving bung
dwoc thwe hién rong rai vi nhiéu nguyén nhan khac nhau.
Trong qua trinh danh gia bénh ly chinh trong chi dinh
CLVT, viéc két hgp thém danh gia dam dé xwong, dy
doan kha nang loang xwong dwa vao don vi Hounsfield
(HU) c6 thé dua ra canh bao dé tdm soat lodng xwong
s&m & nhom dan s chwa co chi dinh tdm soat hoac
gitip chan doan lodng xwong ma co thé khong can thém
DEXA, diéu nay giup gidm chi phi, thoi gian va liéu tia
phoi nhiém cho bénh nhan (BN). Do d6, ching téi tién
hanh nghién ctru véi muc dich danh gia méi twong quan
gitra HU tai CSTL va BMD, ddng thoi xem xét gia tri HU
trong viéc tién doan bat thuwéng mat dd xwong.

Il. DOI TUONG, PHUONG PHAP NGHIEN CUU
Déi twrong nghién ciru

Nghién ctru trén 150 BN dwoc thwe hién ca hai ky
thuat CLVT va DEXA cach nhau khdéng qua 6 thang tai
bénh vién da khoa Tam Anh Thanh Phé H6 Chi Minh tw
thang 02/2022 dén hét thang 7/2022.

Tiéu chuén loai triv

Nhirng bénh nhan cé bénh ly viém nhiém tai cot
sbéng that lwng, bénh Iy ac tinh nguyén phat hodc the
phat tai cot sdng that lwng, da phau thuat cot sdng that

lwng trwéc d6, nhirng than séng xep qua nang (d6 3 theo
Genant [3])

Phwong phap nghién ctru

Thiét ké nghién ctru

Nghién ctru hdi ctru, cat ngang mo ta.
DEXA

Do DEXA tai cot séng that lwng va dau gan xuwong
dui dwoc thwe hién béng may do mat do xwong DEXA
Lunar Progigy (GE Healthcare). Phan d¢ lodng xwong
dwoc chia dwa vao BMD do béng DEXA tai 1 hay 2 vi tri

va dwya vao T-score thap nhét, cac phan do theo WHO [4]
bao gébm: binh thuwdng khi T-score = -1, thiéu xwong khi
T-score gilra -1 dén -2.5, loang xwong khi T-score < -2.5.

CLVT

CLVT vung bung hodc toan than bang may chup
cét I&p vi tinh Siemens SomatomDrive (Birc), 120kV, bé
day lat cét tai tao 1.5mm, tai tao ctra s& md mém (soft
Kernel). Chon mét phang ngang (axial) d& do HU va mét
phang ding doc (sagittal) lam méc dé xac dinh vij tri than
sbéng (Hinh 1). Panh gia dam d6 xwong than sbng bang
cach dat ROI hinh oval hodc tron vao viing xwong xép,
dat ROI sao cho dién tich ROI 1&n nhét co thé va = 50%
dién tich than séng, tranh cac vung cé thé lam sai léch
mat dd xwong (bao gdm mach mau, vé xwong, cac viing
c6 ti trong khéng dong nhét, x&o anh...).

Phwong phédp théng ké

Déi voi bién dinh tinh két qua s& duoc trinh bay
duw6i dang tan sb va ti 1& phan tram. Dbi véi bién dinh
lwong két qua sé dwoc trinh bay dwéi dang kich thwéc va
do 1éch chuén. Cac phép kiém Mann-Whitney, Kruskal-
Wallis, Spearman dwoc dung dé so sanh sw khac biét
va méi twong quan gitra cac bién sé bang phan mém
Stata16. Khac biét dwgc xem ¢é y nghia khi p<0,05.

Y dirc

Nghién ctru da dwoc théng qua Hoi ddng Pao dlrc
trong nghién ctru Y sinh hoc Bai hoc Y Duwgc TP . HCM,
s6 237/HPDD-DHYD, ngay 28/02/2022.

Hinh 1. Bat ROI trén chup CLVT
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Ill. KET QUA

Nghién clru cla chang t6i c6 c& méau la 150 BN
(71,33% nir va 28,67% nam), do tudi trung binh 61,6 + 12,3,
41,3% c6 BMI binh thwong, 56,7% thwra can va 2% thiéu
can. Khoang cach thdi gian trung binh gitra hai ky thuat la
14,1 + 33 ngay (trong khoadng 0-151 ngay). Xét két qua mat
dd xwong do bang DEXA, 34,7% BN mat d6 xwong binh
thudng, 34,7% thiéu xwong va 30,6% lodng xwong.

Nghién clru cla chung t6i cho thdy c6 sy twong
quan nghich gitra tudi va BMD ciing nhw tudi va T-score
v&i hé sé twong quan lan lwot 14 -0,37 va -0,38 (p<0,001).
C6 su khac biét co y nghia vé BMD theo gidi tinh, ciing
nhw khac biét BMD gitra cac nhom cé cén nang binh

thwéng, thiéu can va thira can (p<0,001).

Nghién ctru clia chung t6i ciing chirng té méi twong
quan cé y nghia gitra HU trung binh tai cot sdng that lwng
(ttr L1 dén L4) va BMD do bang DEXA, twong quan manh
nhét tai than séng L2 (hé sb twong quan Spearman la
0,68). Dién tich dwéi dwdng cong ROC (AUC) ctia HU tai
L2 dé phan biét cac nhém mat do déu > 0,7 (Hinh 2). Tai
than séng L2, trong phan biét mat dé xwong binh thuwdng
va bt thudng diém cat 101 HU c6 Se = 90% va diém cat
171 HU ¢6 d6 Sp = 90% cho nhém binh thuwdng, trong
phan biét lodng xwong va khéng lodng xwong diém cét
80 HU c6 Se = 90% va diém cat 133 HU c6 Sp =290% cho
nhém khéng lodng xwong.
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Biéu do 1. Pwong cong ROC biéu dién HU tai L2
Bén trai: gitba nhém binh thwong va thiéu xwong — lodng xwong
Bén phai: nhém thiéu xwong va loang xwong
IV. BAN LUAN Choi [8]. Tuy khéng giébng nhau vé& hé sé twong quan,

Nhiéu nghién ctru da cho thy c6 sw khac nhau cé y
nghfa vé dam dé than séng tinh theo HU & cot séng that
lwng & tirng nhém phan loai mat dé6 xwong theo WHO
[5-16]. Nghién ctru ctia chuing t6i ciing cho két qua twong
tw v&i p < 0,001. Nghién clru clia ching t6i cho thay sw
twong quan thuén c6 y nghia gitta HU va BMD tai moi
than sdng trong nghién ctru (tr than sdéng L1 dén than
sbng L4) (p < 0,001), v&i hé sb twong quan > 0,5. Hé sb
twong quan trong nghién cru ctia ching t6i twong dbi
gibng tac gid Malak Alawi [17], cao hon nghién clru cla
cac tac gia Kyung Joon Kim [7], Lee [11], Batawil [16] va
thap hon nghién clru cla tac gid Lee S [13] va Man Kyu

nhwng nghién ctru clia chung téi va nhirng nghién ctru
di trwéc déu biéu hién xu huéng kha gibng nhau, 1a méi
twong quan thuan co6 y nghia gitra gia tri HU cac théan
sbng that lwng va mat dd xwong.

V&i hé sb twong quan va dién tich dwdi dwdng cong
ROC trong két qua clia ching toi, bat ki than sdng nao ti
L1 dén L4 déu co thé siv dung dé phan biét bat thuong
méat d0 xwong. Cac nghién clru khac nhw Pickhardt [5],
nh&n manh vao cac gia tri tai than séng L1, nghién ctru
tac gia Kara [18] nh&n manh vao gia tri than séng L4, L5,
tac gia Batawil [16] lai phan tich dwa trén HU trung binh
c6t sbéng that lwng. Tuy nhién, ching t6i thdy rang trong
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nghién ctru nay gia tri HU va BMD tai than séng L2 c6 hé
s6 twong quan va dién tich dwdi dweng cong ROC cao
hon so v&i cac than séng khac. Do vay, trong nghién ctu
nay chang t6i chon than séng L2 dé tién hanh phan tich
gia tri HU trong dy doan loang xuwong.

Ciling nhw cac tac gia khac nhw Pickhardt [5], Elena

[6], Batawil [16], Buckens [9], ching t6i chon cac diém
cét c6 Se > 90% va diém cat c6 Sp >90%. Trong phan

biét mat do xwong binh thuwéng va thiéu xwong — loang
xwong, diém cat = 101 HU c6 Se = 90% va diém cat =
171 HU c6 Sp = 90% cho nhém binh thwdng, trong phan
biét thiéu xwong va lodng xwong diém cat < 132 HU cé
Se = 90% va diém cét < 62 HU c6 Sp 290% cho nhém
lodng xwong.

Khi str dung diém cét t6i wu vé do nhay va do dac
hiéu, chung téi nhan thay két qué nhw Hinh 3.

Thiéu xuwong

101

Se va Sp # 70%

131 HUL2

Biéu d6 2. Twong quan HU than séng L2 va cac nhém mat dé xwong

Theo két qua nay, khi dam dé xwong < 131HU, kha
nang bénh nhan dang co6 bat thwéng mat do xwong (Sp
va Se #70%), bénh nhan nén thwc hién do mat dé xwong
khi c6 thé. Dam do6 than séng L2 trong khoang 131-171
HU, tuy vao lam sang va yéu té nguy co dé can nhac thuc
hién do mat dé xwong. Khi dam d6 xwong than séng L2
< 62 HU, c6 thé xem xét chan doan lodng xwong (Sp >
90%) ma khéng can lam thém ki thuat do mat do xwong
dé gidm thoi gian va chi phi cho bénh nhan.

TAI LIEU THAM KHAO

V. KET LUAN

Nghién clru clia chung téi cho thdy cé sw twong
quan nghich gitra tudi va BMD ciing nhw tudi va T-score
v&i hé sé twong quan lan lwot 1a -0,37 va -0,38 (p<0,001).

C6 sw khéac biét cé y nghia vé& BMD theo gi6i tinh,
cling nhw khac biét BMD gilra cac nhém c6 cén nang
binh thwdng, thiéu can va thiva can.

Nghién ctru clia chung t6i cling chirng té méi twong
quan cé y nghia gitra HU trung binh tai cot sdng that lung
(ttr L1 dén L4) va BMD do bang DEXA, twong quan manh
nhét tai than séng L2 .
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TOM TAT

Dit van dé: Loang xuong 1a bénh 1y 1am ting nguy co gdy xwong. Panh gia don vi Hounsfield (HU) & cot song thét lung (CSTL)

trén chup cét 16p vi tinh (CLVT) vi Iy do bét ky c6 kha ning du doan bat thuong mét do xuwong gop phin canh bao lodng xuong.

Muc tiéu: Danh gia mbi twong quan cua HU tai CSTL véi két qua mat d6 xuong (BMD) do bang phuong phéap hap thu tia

X kép (DEXA).

Doi twong va phwong phap nghién ciru: Nghién ciru hoi ctru va cit ngang mo ta trén 150 bénh nhan (BN) ¢6 thyc hién

CLVT qua ving bung vi bt ctr Iy do nao va DEXA cach nhau khong qua 6 thang. Do HU tai cac than song thit lung tir L1 dén L4.

Dbi chiéu vai két qua DEXA, tinh hé s6 twong quan Spearman ciia HU va BMD, tinh dién tich du6i dudng cong (AUC) va chon

diém cit HU dé phan biét giita nhém binh thuong va thiéu xuong — lodng xwong, giita thiéu xuong va lodng xuong.
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Két qua: Co mbi tuong quan thuan c6 ¥ nghia giira HU trung binh tai cot séng that lung (tir L1 dén L4) va mat do xuong
do bang DEXA, tuong quan manh nhét tai than séng L2 (hé s twong quan Spearman 1a 0,68). HU than séng L2 > 131 HU tuong
g méat d6 xuong binh thudong, 101 — 131 HU tuong tmg thiéu xuong, < 101 HU tuong tng lodng xwong (d6 nhay va do dac hiéu
#70%). Trong phéan biét mat do xuong binh thuong va thiéu xuong — lodng xuong, ngudng cit > 101HU ¢ Se > 90% va ngudng
¢it>171 HU c6 Sp > 90% cho nhom binh thuong; trong phéan biét thiéu xwong va lodng xwong ngudng cit < 132 HU ¢6 Se > 90%
va diém cét < 62 HU ¢6 Sp > 90% cho nhom lodng xuong.

Két luan: C6 mbi twong quan c6 y nghia giita HU tai CSTL va BMD do bang DEXA. HU tai CSTL c¢6 gi4 tri trong du bao
tinh trang bat thuong mat do xwong.

Tir khéa: lodng xwong, phwong phdp hap thy tia X kép, don vi Hounsfield tai ¢ét song thit lung.
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