Nguyén Pang Khoa. Tap chi Y Dwoc hoc Pham Ngoc Thach. 2026; 5(1): 173-179

DOI: 10.59715/pntjmp.5.1.22

Gia tri cua chi s6 chat lwong xwong dét song trén cong
hwéng tir trong danh gia mat do xwong

Nguyén Dang Khoa', Bang Ngoc Thach', Nguyén Brc Khang?
"B& mén Chan doan hinh anh, Khoa Y, Truwdng Dai hoc Y khoa Pham Ngoc Thach, Thanh phé H& Chi Minh
2Khoa Chén doan hinh anh, Bénh vién Nhan dan 115, Thanh phé H6 Chi Minh

Ngay nhan bai:
16/10/2025

Ngay phan bién:
05/12/2025

Ngay dang bai:
20/01/2026

Tac gia lién hé:
Nguyén Dang Khoa
Email:
khoa.khoa98@gmail.com

DT: 0813234096

Tém tat

Muc tiéu: Khao sat gia tri ctia chi sb chat lwong xwong dbt sbng trong danh gia
lodng xwong va thiéu xwong

Phwong phap: Chung toi thwe hién nghién ctru hdi ciru mé ta cat ngang khao
séat trén hinh anh cong hwéng tir cot sdng that lwng khong tiém chét twong phan cua
ngudi bénh duwoc do mat do xwong bang phwong phap hap thu tia X nang lwong kép
(DXA). Nghién ctru dwoc thwe hién tai Bénh vién Nhan dan 115 tir 01/01/2022 dén
28/02/2025. Do dac cac gia tri cuwdng dd tin hiéu cac than sdng that lwng va dich nao
tay trén chudi xung T1W sagittal khéng tiém thuéc twong phan, tir d6 tinh toan chi sb
chét lwvgng xwong dét sbng (VBQ). Phan tich dwéng cong ROC gilp xac dinh diém
cét cla tinh trang gidm mat d6 xwong va lodng xwong.

Két qua: Chi sb VBQ trung binh clia cac nhém binh thudng, thiéu xwong, lodng
xwong co suw khac biét c6 y nghia théng ké&. Vé&i diém cat VBQ = 3,47 cho d6 nhay
79,8%, d0 dac hiéu 70,6% trong danh gia tinh trang giam mat do xwong. Voi diém
cat VBQ = 3,9 cho d6 nhay 70,2%, d6 d&c hiéu 78,9% trong phan biét ngudi bénh cé
lodng xwong v&i khéng c6 loang xwong.

Két luan: Chi sb VBQ c6 gia tri tét trong viéc (rng dung tAm soét tinh trang loang
xwong va thiéu xwong & ngwdi bénh dwoc chup cdng huéng tir cot séng that lung.

Tir khoa: chi sé chat lwvgng xwong dbt sdng; VBQ; cong huéng tir cot sdng théat
lwng; DXA; mat do xwong; lodng xwong; thiéu xwong

Abstract

Value of the MRI — based Vertebral Bone Quality (VBQ) score in
assessing bone mineral density

Objective: To investigate the value of the vertebral bone quality (VBQ) score in
detecting osteoporosis and osteopenia.

Methods: We conducted a retrospective cross-sectional study on non-contrast
lumbar spine magnetic resonance imaging (MRI) of patients who had undergone
bone mineral density (BMD) measurement using dual-energy X-ray absorptiometry
(DXA). The study was performed at 115 People’s Hospital between January 1, 2022,
and February 28, 2025. Signal intensity (Sl) values of the lumbar vertebral bodies
and cerebrospinal fluid (CSF) were measured on T1-weighted sagittal images, and
the VBQ score was calculated accordingly. Receiver operating characteristic (ROC)
curve analysis was used to determine the optimal cutoff points for identifying
osteopenia and osteoporosis.

Results: The mean VBQ scores of the normal, osteopenia, and osteoporosis
groups differed significantly. A VBQ cutoff value = 3.47 yielded a sensitivity of 79.8%
and a specificity of 70.6% for detecting decreased BMD. A VBQ cutoff value = 3.9
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yielded a sensitivity of 70.2% and a specificity of 78.9% for differentiating patients
with and without osteoporosis.
Conclusion: The VBQ score is a valuable tool for screening osteoporosis and
osteopenia in patients undergoing lumbar spine MRI.
Keywords: vertebral bone quality score; VBQ; lumbar spine MRI; bone mineral

density; DXA; osteoporosis; osteopenia

1. PAT VAN PE

Loang xuong dang dan trd thanh mot van
dé strc khoe dang quan tam khi dan s6 gia trén
thé gioi dang ngay cang ting. Lodng xuong dan
dén ting nguy co gdy xwong, gy ra nhiing ton
thuong thé chat 13n tinh than cho nguoi bénh,
ddng thoi tao nén mot 4p luc kinh té dang ké
cho xa hdi [1-3]. Loang xuong khong co triéu
ching rd rang, dau lung thudng chi xuat hién
khi giy xuong d6t song. Lodng xuong ciing
dugc ghi nhan ting nguy co bién ching hau
phau va kéo dai thoi gian nam vién ¢ nguoi
bénh phiu thuat cot séng. Diéu nay thuc day
mdi quan tdm vé van d& tim soat lodng xuong
& nguoi bénh co nguy co cao. Phuwong phap hap
thu tia X nang luong kép (Dual-energy X-ray
Absorptionmetry - DXA) dugc xem la tiéu
chuan vang dé chan doan loing xwong. Tuy
nhién, ty 1€ tam soat dugc ghi nhan van con
thip & cac nhom ngudi bénh [4].

Cong hudng tir (CHT) hién nay dugc tng
dung rong rii trong khao sat bénh 1y cot song
nhd cac wu diém khong xam lan, khong st
dung btrc xa ion héa va c6 do twong phan mo
mém tot. Chi s6 Chat lugng xuong ddt song
(Vertebral Bone Quality — VBQ) 1a mt chi sé
duya vao cuong do tin hiéu trén chudi xung
T1W cong hudng tir cot song that lung khong
tiém chit twong phan dé danh gia mat 4o xuong
cot sdng dwra vao co ché ting sinh mé mé trong
tuy xuong O nguoi bénh loang xuong [5, 6].
Gan day, trén thé giéi dd co cac nghién ctru
khao sat gia trj cta chi s6 VBQ trong danh gia
tinh trang lodng xuong, tuy nhién, hau hét
ngudi tham gia & cac nghién ctru thude nhiéu
chung toc khac nhau, do dé, gia tri ngudng cit
c6 thé khac biét ddi véi nguoi Viét Nam. Tinh
dén hién tai, chi sb nay van chua dugc nghién
curu tai Viét Nam, viéc tam soat loang xuong
dua vao hinh anh san c6 ¢ ngudi bénh dugc
chup CHT c6t sdng thit lung c6 thé gitip bac si
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1am sang dua ra chién lugc diéu trj va dy phong
som hon cho nguoi bénh. Do d6, chung t6i thyc
hién nghién ciru nham khao sat gia tri cia chi
sO chat lwong xuong dbt séng trén cong hudng
tu trong danh gia mat d¢ xuong.

2.POI TUQNG, PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Déi twong nghién ciru 1a ngudi bénh duoc
chup CHT cot song thit lung v6i nhitng chudi
xung thuong quy khong tiém thudc trong phan
va ¢6 do mat do xuong (MPX) bang phuong
phap DXA céch nhau khéng qua 2 nam.
Nghién ctru dugce thuc hién tai Bénh vién Nhan
dan 115 tir 01/01/2022 dén 28/02/2025. Nhing
truong hop cé hinh anh khong rd rang, nguoi
bénh da phﬁu thuat cot séng, nguoi bénh méc
céc bénh Iy u, viém, ... ving cot sdng thit lung
gdy thay ddi tin hiéu than séng, ngudi bénh bi
gdy xep tir 2 than sdng muirc d6 trung binh tre
l1én theo phan loai ciia Genant (1993) s€ dugc
loai trir ra khoi mau.

2.2. Phuwong phap nghién ciru

Thiét ké nghién ctru mo ta cit ngang co sir
dung s6 lidu thtr cAp. Hinh anh duoc thu thap
str dung may CHT 1,5 Tesla ciia GE Healthcare
va Siemens voi cac chudi xung thuong quy
khong tiém thude tuong phan tir, hinh dnh duoc
Iuru trit trén hé thdng PACS tai Bénh vién Nhan
dan 115.

ClIC)’Ilg d0 tin hi€u than Sé)l’lg (SIU , S, Slis,
Sli4): Chang t6i dua theo phuong phap do cia
tac gia Ehresman (2019) dé khao sat chi sd
VBQ, cu thé nhu sau: Cac gia tri cuong do tin
hiéu thu nhén trén chudi xung TIW & lat cit
doc gitra. Sir dung cong cu ROI (Region of
Interest) dit & ving xwong x6p cua than sbng.
Dé han ché sai sé do do luong, ving dat ROI
nén du nhé dé tranh cac thuong tén thoai hoa
Modic ma van dam bao dién tich ROI & cac
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than song twong duong nhau. Lan lugt ghi nhan
gid tri cuong do tin hidu ciia cic than séng L1,
L2, L3, L4. Dbi voi nguoi bénh bi veo cot séng
khong thé khao sat trén cung mot lat cit doc
gitra, s dung cac lat cit ké can sao cho vi tri
khéo sat & gan trung tdm than song nhét c6 thé.
Trong trudng hop c6 mot trong cac than sdng
ké trén bi xep > 20% chiéu cao than séng, hodc

ving bién d6i Modic qua 16n khong dam bao
dién tich dat ROI, thay thé bang cudng do tin
hiéu do & LS.

Cuong @6 tin hiéu dich nao tiy (Slpnt): Sur
dung cong cu ROI (Region of Interest) dat ¢
vung dich ndo tuy ngang muirc L3. Trong truong
hop khoang dich néo tiy ¢ mirc L3 bi che lap,
c6 thé do & murc than sdng ké can dé thay thé.

Hinh 1. Minh hoa cach dit ROI & cac than séng thit lung va khoang dich ndo tiy
(Nguon: Assessing the utility of MRI-based vertebral bone quality (VBQ) for predicting lumbar
pedicle screw loosening. Eur Spine J 33, 289-297 (2024)[7])

Chi s6 VBQ duoc tinh nhu sau, dya trén nghién ctru cta tac gia Ehresman [8]:

VBQ =

Trong do:

+ VBQ: Chi s chit luong xwong dét séng

SIDNT

+ Med Slpi.4: Trung vi cua céc gia tri cuong do tin hi¢u thu dugc & vung xuong x0p cua cac

than sng
+ Slpnt: Cudng do tin hiéu dich ndo tuy

3. KET QUA
3.1. Pic diém chung

Trong thoi gian thyc hién nghién ciru tir ngay 01/01/2022 dén 28/02/2025 tai khoa Chan doan
hinh anh Bénh vién Nhan dén 115, chung toi thu thap dwoc 123 trudng hop gdm 34 nguoi c6 MPX
binh thuong, 42 thudc nhém thiéu xwong va 47 nguoi bénh lodng xwong thoa cac tiéu chuan chon
mau va loai trir. Nguoi tham gia c6 do tudi tir 40 dén 86 tudi, do tudi trung binh 13 62,8 £ 132
Phén bb gi6i tinh gdm 108 nit (87,8%) va 15 nam (12,2%).
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Bing 1. Cac gia trj dic diém chung ctia mau nghién ctru

Binh thudng Thiéu xwong Loang xwong p
(T-score>-1) (-1 >T-score>-2,5) (T-score <-2,5)
Nir:Nam 2,78:1 9,50:1 22,50:1 0,009
Can nang (kg) 60,09 + 7,70 57,62 £ 8,23 52,30 + 6,87 < 0,001
Chiéu cao (cm) 157,26 + 6,85 155,07 + 5,39 153,68 + 5,65 0,030
BMI (kg/m?) 24,34 + 3,09 23,89 +2,54 22,15+£2,66 0,001

Nhom c6 MPX thép ghi nhdn ty 1& nir cao hon c6 ¥ nghia théng ké (p < 0,01). Can ning, chiéu cao
va BMI giam dan theo mirc T-score thip hon, déu c6 sy khéac biét co y nghia théng ké véi p < 0,05.
3.2. Twong quan giira chi s6 VBQ véi mat do xwong

Bang 2. Gia tri VBQ trung binh ¢ cac nhom mat d6 xuong

Binh thudng Thiéu xwong Loang xwong p
(T-score>-1) (-1 > T-score = -2,5) (T-score <-2,5)
VBQ 3,23 £0,51 3,67 £0,43 4,16 £ 0,55 <0,001

Két qua ghi nhan & nhom T-score cang thap thi chi sé VBQ ¢6 xu hudng cang cao, su khac biét
c¢6 ¥ nghia thong k&, p < 0,001.
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Hinh 2. Tuong quan tuyén tinh giira chi s6 VBQ véi mat d¢ xuong do bang DXA

Phén tich trong quan Pearson cho thdy c6 mdi tuong quan nghich giita chi sé6 VBQ véi MPX
do bang phuong phap DXA véi hé s6 tuong quan r = -0,598; p < 0,001.
3.3. Gia tri ciia chi s6 VBQ trong danh gia tinh trang giam mat d9 xwong va loing xwong

o Puéng cong ROC Buong cong ROC
o8 08
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Hinh 3. Duong cong ROC xac dinh ngudng VBQ danh gia giam mat d xuong (a)
va danh gia loang xuong (b)
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Phan tich ROC cho thiy chi s6 VBQ c¢6 thé danh gi4 tdt tinh trang giam MPX (T-score < —1,0)
voi AUC = 0,828 (Hinh 3a). Ddi voi lodng xwong (T-score <—-2,5), VBQ ciing cho kha ning dénh

gia tot véi AUC = 0,823 (Hinh 3b).

Bang 3. bac diém dién tich dudi duong cong (AUC), diém cét, do nhay, d6 dac hiéu,
gia tri tién doan duong (PPV), gia tri tién doan am (NPV) cua chi s6 VBQ trong danh gia
giam mat d§ xuong va loang xuong

AUC | Ngudng cit P nhay P diic hiéu | PPV NPV
T-score <-1,0 | 0,829 3,47 79,8% 70,6% 87,7% | 57,1%
T-score <-2,5 | 0,823 3,90 70,2% 78,9% 67,3% | 81,1%

Ngudng VBQ > 3,47 c6 thé danh gié tinh trang giam MDX (T-score < -1,0) véi d6 nhay 79,8%,
ddé dac hiéu 70,6%, gia tri tién doan duong (PPV) 87,7%, gia tri tién doadn am (NPV) 57,1%.
Ngudng VBQ > 3,9 c6 thé goi y phan biét tinh trang c6 hay khong lodng xuong véi do nhay 70,2%,

do dac hiéu 78,9%, PPV 67,3%, NPV 81,1%.

4. BAN LUAN

4.1. Pic diém chung

Trong nghién ciru ciia chung toi, do tudi
trung binh ciia nguoi bénh 1a 62,8 + 13,2 tudi
(dao dong 40-86), tuong ddéng voi nhiu
nghién ctru qudc té. Salzmann va cs. (2022)
béo cdo tudi trung binh 62 tudi, Ozmen va cs.
(2023) ghi nhén 63,4 + 11,1 tudi [9, 10].

Nghién ctru cia chung t6i c6 ti I nit cao hon
dang ké so v&i nam, dic biét & nhém co6 MPX
thp, cho thay nir gidi c6 nguy co giam MPX
cao hon. Nghién ciru ctia cac tac gia khac cling
ghi nhan tuong tu: nghién ciru cla tac gia
Ehresman va cs. (2020) ghi nhan nir chiém
61,3% & nhom binh thuong va 81,1% & nhom
lodng xwong/thiéu xuong; nghién ctu cua
Xingxiao Pu va cs. (2024) ¢6 nit chiém 77,0%
0 nhém lodng xuong so véi 43,7% & nhom
khong loang xuong [8, 11]. Ti 1€ nit cao hon &
nhom lodng xuong dugc giai thich boi su giam
estrogen sau min kinh, gdy mit cin bang
chuyén hoa xwong va giam khéi luong xuong.

Céc gié tri chidu cao, can ning va BMI ciing
giam dén theo nguong MDBX, su khac biét co y
nghia thong ké. Cac nghién ctru trén thé gidi
cling ghi nhan két qua tuong tw. Tac gia
Xingxiao Pu va cs (2024) ghi nhdn nhom loang
xuong co chiéu cao thap hon nhom khong
loang xuwong (159,4 = 6,7 so voi 164,9 + 7,6
cm; p<0,001) [11]. Nghién ctru ciia Ehresman
va cs (2020) cling ghi nhan nhoém loang
xuong/thiéu xwong c6 BMI thip hon (27,3 +
4,4 so v6i 30,3 + 6,0; p <0,05) [8]. Tuy nhién,
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céc thong sb nay duoc thu thap qua hodi ciru hd
so nén c6 thé khong hoan toan chinh xac véi
thoi diem do MDX.

4.2. Twong quan giira chi s6 VBQ véi mat
do xuwong

Nghién ciru ctia chung t6i ghi nhan co6 sy
khac biét c6 y nghia thong ké vé gia tri VBQ
trung binh gitta ba nhom MDBX binh thuong,
thiéu xuong va lodng xwong. Két qua nay ciing
tuong ddng v4i nghién ciru cua cac tic gia
Ehresman va cs (2019), Mengyang Pu va cs
(2023), Xingxiao Pu va cs (2024) [8, 11, 12].

Chung t6i cling ghi nhan c6 méi trong quan
tuyén tinh theo hudng tuong quan nghich giita
VBQ véi gia tri MPX do biang DXA, p< 0,001,
hé sé twong quan r = -0,598. Két qua nay phu
hop v6i cac nghién ctru trén thé gidi. Nghién
clru cua tac gia Emre Ozmen va cs (2022) phén
tich twong quan tuyén tinh gitra VBQ véi cac
gié tri T-score cot sdng thit lung va T-score cd
xuong dui déu ghi nhan c6 mdi twong quan
nghich [10]. Nghién ciru cua tac gia Xingxiao
Pu va cs (2024) dbi chiéu véi MPX do bing
phuong phap QCT ciing cho két qua c6 sy twong
quan nghich mtrc d9 trung binh giira gia tri VBQ
va MDPX véi hé sb twong quan r = -0,65 [11].
Nghién ctru khac cuia tac gia Wentao Lin va cs
(2023) khao sat mdi twong quan tuyén tinh cta
chi s6 VBQ véi MPX do bing ca hai phuong
phap DXA va QCT déu cho thdy tuong quan
nghich v6i hé s6 tuong quan lan luot 1a -0,211
va -0,511 [13]. Céac nghién ciru hau hét déu
thong nhat vé mdi twong quan tuyén tinh giita
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chi s6 VBQ véi gia tri MPX cling nhu voi tri
s6 T-score. Piéu nay phu hop vai gia thuyét vé
qua trinh thoai héa md trong tiy xuong ¢ nguoi
bénh lodng xuong. Su 1io hoa cua t& bao gbc
tay xuong lam giam s6 lugng tao cdt bao, giy
mat cén bang gitra qué trinh tiéu xuong va tai
tao xuong, dan dén giam mat d khoang va dan
dén loang xwong. Khi khong biét hoa thanh tao
cdt bao, cac té bao nay chuyén sang biét hoa
thanh m& tay xuwong, giai thich viéc chi s6
VBQ tang dan tuong tmg véi sy giam MDX.

4.3. Gia tri ciia chi s6 VBQ trong danh gia
tinh trang giam mat do xwong va loing xwong

Phén tich dudng cong ROC ctia chi s6 VBQ
trong chan doan lodng xuong va giam MPX
déu cho thay kha niang phéan biét tot véi AUC
> 0,8. Két qua nay tuong tu voi nghién ciru ciia
cac tac gia khac nhu Mengyang Pu (2023),
Wentao Lin (2023), Emre Ozmen (2023),
Xingxiao Pu (2024) [10-13].

V& ngudng xac dinh tinh trang giam MPX,
nghién ctru cia tac gia Mengyang Pu (2023) dé
Xuét nguong 3,06 cho do nhay, d6 dac hiéu,
PPV, NPV lan luot 1a 63,6%; 87,0%; 94,2%;
41,7% [12]. Nghién ctru cta tac gid Salzmann
(2022) d¢ xuét ngudng cat 2,388 v4i do nhay
74,3%, do dic hiéu 57% dé phan biét nguoi
bénh giam MBPX vai nguoi bénh c6 MPX binh
thudng [9]. Trong nghién ctru nay, chung toi dé
xuat ngudng VBQ > 3,47 dé phan biét nhiing
truong hgp giam MDX véi MDX binh thuong
véi d6 nhay 79,8%, do dac hiéu 70,6%, PPV
87,7%, NPV 57,1%. Ngudng cit nay can bang
hop 1y gitta viéc phat hién t6t nhimg truong
hop c6 kha ning giam MDX va han ché nhiing
truong hop duong tinh gia.

Vé ngudng xac dinh lodng xuong, nghién
clru ctia chung t6i dé xuat gia tri VBQ > 3,9 dé
c6 do nhay 70,2%, d6 dac hiéu 78,9%, PPV
61,7%, NPV 81,1%. Nghién ctru cua tac gia
Wentao Lin (2023) dé xuat ngudng chan doan
la VBQ > 3,7 vdi do nhay 48%, do dac hié¢u
74,8%, ngudng cit nay ciing gan nhu twong
ddéng véi nghién ctu cua chung toi [13].
Nghién ctru cia Emre Ozmen (2023) dé xuét
ngudng gia tri VBQ la 2,7 dé c¢6 do nhay
83,3%, do dac hi¢u 44,3%, PPV 25,3%, NPV
92,2% [10]. Nhu vdy, c6 su khong thdng nhét
vé gia tri ngudng cit giita cac nghién ctru, didu
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nay co thé do su khac biét vé ching tdc, cac
dic diém sinh 1y hoc ciia quan thé nghién ctru
va tiéu chuan tham chiéu.

Chi s6 VBQ tuy con méi va chua phd bién,
tuy nhién c6 tiém ning duoc tng dung & goc
d6 sang loc nguy co vi viée do VBQ tuong dbi
nhanh va don gian, c6 thé thuc hién truc tiép
trén h¢ thong PACS. Ngoai ra, st dung hinh
anh CHT thuong quy san co gitp dé dang sang
loc ma khong phat sinh thém chi phi hoac phoi
nhiém tia xa. Hinh thirc sang loc nay dic biét
hiru ich cho ngudi bénh can phﬁu thuat cot séng
that lung, vi phan 16n nhitng ngudi bénh nay co
san dir liéu CHT cot séng thit lung trude khi
phau thuat.

Bén canh d6, nghién ctru cia chung t6i cling
con mot sd han ché. Pau tién 1a nghién ctu
thyc hién trén mau gdp chung ca hai gi6i tinh,
nlr gi6i c6 nguy co loang xuong cao hon nén
¢6 thé MPX va ngudng chian doan ciia nit co
su khac biét, tuy nhién, vi ) lwgng nam gidi
trong mau quaé it nén chiing t6i khong thuc hién
phan tich riéng cho tirng gidi. Thu hai 1a vi day
1a nghién ciru mo ta cit ngang c6 sur dung sd
lidu thtr cap, mot s thong sb phai ghi nhan gian
tiép qua ho so, chang han nhu cin ning va
chiéu cao, nén c6 thé khong hoan toan chinh
xéc. Ngoai ra, khoang cach tbi da gitra thoi gian
chup DXA va CHT Ién t61 2 nam, khong phan
biét phuong phép nao tién hanh trude nén két
qua thu dugc co thé chénh léch. Cudi cung la
chua that sy ¢6 tiéu chuén cu thé vé cach dat
RO, viéc dat ROI con mot phan dira vao quan
sat chu quan cua ngudi doc, c6 thé anh hudng
dén gia tri VBQ do duoc.

5. KET LUAN

Chi s6 VBQ thu dugc trén cong hudng tir
cot séng that lung c6 kha ning phan loai kha
t6t nguoi bénh c6 MPX binh thuong, thiéu
xuong va lodng xuong. Pidu nay co thé ung
dung gitp ting co hoi sang loc cho nhiing
ngudi bénh duge chup CHT cot séng thét lung.
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