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Nghién ctru
NGHIEN Cl’U PONG HOC THAY DOl TON THUONG KINH MO’
VA THE TICH PHOI THI THO' RA TREN CT DINH LUONG O CAC

NHOM BENH PHOI: PHAN TIiCH 120 CA TAI PHONG KHAM
NGOC MINH, VIET NAM.

Hoang Thi Triéu Nghi?, Bui Nguyén Canh?, Cao Xuan Minh*, Nguyén Thanh Lwu?, Bui Chién Thang?,
Tran Van Ngoc!
1Phong kham Ngoc Minh (TP H6 Chi Minh)

TOM TAT:

B6i canh: CT dinh lwgng thi thé ra (QCT) cho phép danh gia chivc ndng phdi, nhwng dir liéu so sanh sw thay di tén
thwong kinh m& (ground-glass - GG) va thé tich phdi & cac nhém bénh I&n trén quan thé thwe té con han ché. Muc
tiéu: So sanh thay ddi kinh mé va thé tich phéi thi thé ra gitra cac nhém Bay khi +, Khi phé thiing (Khi phé thing), Bat
thwerng phéi ké (ILA), Viém phdi va nhém phéi lanh (Normal) bang QCT. Phwong phap: Nghién ciru hdi ciru trén 120
bénh nhan trwdng thanh thwc hién CT dinh lwgng hit vao-thé ra tai phong kham Ngoc Minh. Bénh nhan dwoc phan
loai theo két qué QCT. Chi sé thay dbi kinh m& (%) va thay di thé tich phéi (%) dwoc tinh cho hai phdi. Cac nhém
dwoc so sanh bang kiém dinh phi tham sb. Két qua: Nhém c6 Bay khi + cé thay dbi kinh me (bén phai: 318%, bén tréi:
333%) va giam thé tich phéi & thi thé ra (phai: 42,5%, trai: 40,8%) cao vuot tréi so véi cac nhém khac (p < 0,001 so
v&i Binh thuweng). Cac nhém con lai cé mire thay ddi trung binh, twong dwong nhau. Chi Bay khi + khac biét ¢ y nghia
S0 v&i nhém lanh; cac so sanh khac khéng cé y nghia théng ké. Két luan: QCT thi thé ra phat hién nhirng thay déi
chtrc ndng d&c trung tirng nhém bénh. Bay khi + ndi bat véi thay déi kinh meé va thé tich phdi thu nhé khi thé ra, khéng
dinh vai tro QCT hit vao-thé ra trong phat hién bénh dwdng thé nhé.

Abstract: STUDY OF DYNAMIC CHANGES IN GROUND-GLASS OPACITIES AND EXPIRATORY LUNG VOLUME
ON QUANTITATIVE CT IN LUNG DISEASE GROUPS: ANALYSIS OF 120 CASES AT NGOC MINH CLINIC,
VIETNAM.

Background: Quantitative CT during expiration (QCT) allows for the assessment of lung function; however,
comparative data on the changes in ground-glass opacity (GG) and lung volume across large disease groups in real-
world populations is still limited. Objectives: To compare the changes in ground-glass opacity and lung volume during
expiration among the groups: Air Trapping +, Emphysema, Interstitial Lung Abnormalities (ILA), Pneumonia, and the
Normal group using QCT. Methods: A retrospective study was conducted on 120 adult patients who underwent
inspiratory-expiratory CT scans at the Ngoc Minh Clinic. Patients were classified according to their QCT results. The
percentage changes in ground-glass opacity and lung volume were calculated for both lungs. The groups were
compared using non-parametric tests. Results: The Air Trapping + group showed a significant increase in ground-glass
opacity (right lung: 318%, left lung: 333%) and a decrease in lung volume during expiration (right lung: 42.5%, left lung:
40.8%), significantly higher than the other groups (p < 0.001 compared to the Normal group). The other groups exhibited
similar moderate changes. Only the Air Trapping + group demonstrated statistically significant differences compared to
the Normal group; other comparisons were not statistically significant. Conclusions: QCT during expiration reveals
characteristic functional changes specific to each disease group. The Air Trapping + group showed notable changes in
ground-glass opacity and lung volume reduction during expiration, confirming the role of inspiratory-expiratory QCT in
detecting small airway diseases.
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1. GIOI THIEU

CT dinh lwong (QCT) ngay cang khang dinh vai trd trong dinh lwong céu tric va chirc ndng cac
bénh phdi man tinh nhu COPD, bénh phéi k&, va bénh dwéong thd nhd. Trong khi CT thi hit vao
cung cap thdng tin cAu trac, QCT thi thé ra cho phép nhan dién cac thay déi déng hoc nhw bay khi
va ton thwong kinh me lién quan dén rdi loan chirc ndng phéi [1-3]. Nhirng tién bd gan day cho
phép dinh lwong tw ddng cac mé hinh nhu mé trén ca hai thi hit vao va thé ra [4-6]. Tuy vay, rét it
nghién ctu thwe hién so sanh hé théng cac thay dbi nay gitra cAc nhém bénh 16n trén quan thé
thwe té. Nghién cteu ndy nham dinh lwong va so sanh thay déi tén thwong kinh mé va thé tich phéi
thi thé ra trén 120 bénh nhan, mé réng quy mo so v&i cac bao cao trudc do.

2. PHUONG PHAP
2.1. Péi twong va thiét ké nghién ciru

Nghién ctu hoi ciru trén tat cd bénh nhan nguoi Ién dwoc thywe hién HRCT dinh lwong trén may
chup Cat I&p vi tinh Resolution EVO (GE Healthcare) 128 day tai phong kham Ngoc Minh tir thang
3/2025 dén thang 7/2025. Kiéu hinh tdén thwong nhu md phdi trén Cat I&p vi tinh dwoc phan loai
vao cac nhom: Bay khi +, Khi phé thiing (Emphysema), Bat thworng phéi ké (ILA, c6 xo héa hodc
khéng), Viém phédi, va Phdi lanh, dwa vao déng thuan két qué Chan doan hinh anh Cét I&p vi tinh
va lam sang.

2.2. Chtrc nang hé hap va théng tin 1am sang

Nghién ctru truy xuat théng tin hd so bénh an dwoc lwu trir lién quan dich té (tudi, giéi), chiéu cao,
can nang, BMI, chan doan 1am sang va cac test tham do chirc nang hd hap (bao gdbm H6 hép ky
(spirometry), Phé than ky (plethysmography), va cac test chuyén sau khac (DLCO, FENO va I0S).

2.3. Ky thuat CT va phan tich dinh lwong

Chup cét I&p vi tinh hai thi hit vao va thé ra chuan héa: Bénh nhan dwoc tap thé hit thd thuc hién
dong tac hit vao va thé ra tbi da it nhat 3 14n véi sy huwéng dan ctia nhan vién y té truéc khi thue
hién QCT (7). Hinh anh dwoc ghi nhan & hai thi hit vao va thé ra tbi da, tai tao lat méng 0.625 -1
mm v&i ché do liéu tia téi wu cho chan doan va ddm bdo ALARA (As Low As Reasonably
Achievable). D@ liéu DICOM cta hinh anh dwoc lwu triv trén hé théng PACS (Picture Archiving and
Communication System) cla hé théng Y t& Ngoc Minh.

Phan tich dinh lwong trén AW workstation bang phan mém mé réng (Thoracic VCAR) st dung céng
cu Lung Parenchyma Analysis (GE Healthcare) phan tach hai phdi, dinh lwgng vang kinh mé va
thé tich phdi cho ca hai thi. Tén thwong kinh m& dwoc dinh nghia vang nhu mé phdi c6 dam dé tir
-703 dén -368 HU (Hounsfield Unit) (8)

- Thay dbi kinh m& (%) = ((GG thé ra - GG hit vao)/GG hit vao) x 100
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- Thay dbdi thé tich phdi (%) = ((Thé tich hit vao - Thé tich thé ra)/Thé tich hit vao) x 100
2.4. Phan tich théng ké

Théng ké mé t& dwoc sir dung dé tbng hop cac thdng tin dich té hoc, [am sang va tham do chirc
nang hé hap. Cac chi s QCT dwoc tém tat bang trung binh, d6 I&ch chuén va so sanh bang kiém
dinh Kruskal-Wallis, Mann-Whitney U; p < 0,05 dwoc xem |a c6 y nghia. T4t c& phan tich thdng ké
duoc tién hanh st dung phan mém Python (v3.11) va thw vién Statsmodels.

HRCT Hit vao Tho ra Dinh luvgng

Normal lung
Ground glass
) Bronchus

Hinh 1. Quy trinh ky thuat CLVT dinh lwgng.

3. KET QUA

DPé&c diém bénh nhan: Téng cong c6 120 bénh nhan dwoc dwa vao phan tich, trong d6 c6 29 bénh
nhan co6 hinh anh Bay khi + & thi thé ra, 20 bénh nhan c6 khi phé thing, 30 bénh nhan c6 cac bat
thwong phoi k&, 16 bénh nhan cé viém phdi, va 23 cé hinh anh hoc binh thwéng. Tudi trung binh
ctia 120 bénh nhan 1a 61,4 tudi, trong d6 nam gi&i chiém 54%. C6 3 bénh nhan bj loai khdi mau do
thiéu dir liéu thi chup th ra. Khac biét vé BMI (can nang/ (chiéu cao)? khéng cé y nghia gitra cac
nhém (p =0.137, Kruskal-Wallis test) (Bang 1).

Bang 1. Dac diém chiéu cao, can nang, BMI ctia cdc nhém nhu mé phbi.

Nhém (sé lweng) ‘ Chiéu cao* (m) Can nang* (kg) BMI_CI 95%
Bay khi + (29) 1.63 63.8 239 | 18.81-28.99

Khi phé thing (20) 1.65 58 213 | 13.92-28,69
B4t thwong phdi ké (30) 161 60.95 235 | 16.36 - 30.64
Binh thwéng (23) 1.58 57.3 2283 | 16.78-28.88
Viém phai (16) 1.58 55.44 22.12 12.11 - 32.13

* Chiéu cao, can ndng va BMI dwoc thé hién dwéi dang trung binh.

Ty 1& bénh nhan hoan thanh céac test hd hap: H6 hap ky (Spirometry) 1a 8,3%; Phé than ky
(Plethysmography) la 14,2%; céac test chuyén sau khac (DLCO, FENO, 10S) la 14,2%. Cac nhom
c6 khé thé nang, suy hé hap, viem phdi cap thuerng khdng thwe hién ddy da cac test nay.
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Hinh 2. Biéu dé boxplot biéu dién thay ddi kinh m& - GG Change (%) (hang trén) va Thay dbi thé tich - Volume
Change (%) (hang dwéi) va & ca hai phdi theo nhém bénh.

Thay dbi kinh mé va thé tich phéi thi thé ra (Bang 2):

Bang 2. Thay ddi kinh m¢ va thé tich hai phéi thi thé ra

Thay déi Kinh  Thay d6i Kinh ~ Thay déi thé  Thay déi thé
mé& phéi phai*  me phéi trai*  tich phéi phai* tich phéi trai*

% (%) (%) (%)
Bay khi + 318 (164) 333 (175) 42.5 (10.0) 40.8 (19.5)
Khi phé thang 70.5 (79.6) 75.7 (81.3) 19.7 (14.9) 21.5 (15.6)
B4t thwong mo ké 102.2 (120.6) 91.6 (107.0) 23.0 (17.1) 23.5 (19.0)
viém phéi 95.4 (76.1) 109.9 (108.6) 19.5 (18.0) 22.5 (17.0)
Binh thwéng 102.1 (96.4) 108.9 (102.2) 19.2 (23.2) 22.1 (18.6)

*mean (2SD)
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Thay dbi kinh m& (%): Nhém ¢6 hinh &nh Bay khi + & thi thé ra cé thay dbi vé vang nhu mé kinh
mé & thi thd ra cao nhét (phdi phai: 318%, phdi trai: 333%); khac biét cé y nghia thdng ké véi cac
nhém bénh ly khac va nhém binh thwdong, dao dong 70-110%, (p</= 0,0001). Nhém c6 hinh anh
Bay khi + & thi thé ra c6 thay dbi vé thé tich nhu md phdi & thi thé ra cao nhat (phdi phai: 42,5%,
phdi trai: 40,8%) cao hon han cac nhém con lai (19-23%). Chi Bay khi + khac biét y nghia so v&i
nhom phdi lanh (p < 0,001, ca hai phoi) vé thay déi thé tich & thi thé ra (Hinh 2).

4. BAN LUAN

Két qua nghién ciru mé& rdng nay xac nhan Bay khi + [a nhém co thay dbi kinh me va thé tich phdi
thi thé ra I&n nhat, déng thdi do bién thién cling cao nhét, trong khi cac nhém Khi phé thang, Bét
thuworng phdi k&, Viém phdi va phdi lanh c6 gia tri trung binh twong dwong nhau (Bang 2, Hinh 2).
Diéu nay nhAn manh vai tro riéng biét cia QCT thi thé ra trong phat hién cac bat thwéng chirc nang
dwong thé nhé ma CT thi hit vao kho nhan biét.

Viéc két hop chup CT & ca thi hit vao va thé ra gitp bac si danh gia dwoc chirc ndng hoat déng
ctia phdi, chtr khdng chi nhin thay cAu trac. Trong cac bénh nhw COPD (bénh phdi tdc nghén man
tinh) va viém tiéu phé quan, hién twong gitr khi 1am phdi bi gidn ra qua mirc va gay ra nhirng thay
d6i ma néu chi chup lac hit vao sé khéng thay duoc [1,2]. Két qua nghién ctru cling phu hop véi
cac nghién ctru trwée, cho rang cac vang meé kinh khi thé ra c6 thé la do khéng khi bj “ket” lai trong
céc tui phé nang bi xep ho&c khéng théng khi tét [3].

Diéu tha vi 1a & nhirng bénh nhan bj cé bat thuwerng mo phdi ké (ILA), du c6 hay khéng cé xo hda
phdi, thi sw thay ddi viing me kinh khi thé ra chi & mirc trung binh, va khdng khac biét rd so véi
nguwdi cé phdi binh thweng. Didu nay c6 thé do ILD Ia bénh cé kiéu hinh han ché, khéng phai bénh
gay tac nghén duwdng théd nhé (10-13). Con & nhoém bénh khi phé thiing (emphysema), ving me
kinh thay ddi rat it, kha nang nhu md phdi da bi tdn thwong hodc mét di, nén khéng con da dé biéu
hién ra nhirng thay dbi nay (14).

Mot wu diém quan trong ctia QCT |4 tinh kha thi va d& dung nap, d&c biét & cac bénh nhan khéng
thé thwe hién hodc khéng hoan thanh cac test thdm do chirc nang hé hap (hé hap ky, thé tich phéi
toan phan, DLCO) do hop tac kém, suy hé hap nang hoac nguy co lay nhiém (vi du viém phdi cap
tinh) [12-14]. Trong nghién ctru nay, chi c6 8,3% bénh nhan thyc hién dwoc hd hap ky va ty & hoan
thanh céc test nang cao con thap hon. Két qua nay phi hop véi cac nghién ctu trwdc day, cho
th4y céac test chirc nang hé hap truyén théng khdng luén kha thi trén cac dbi twong nay, trong khi
QCT c6 thé thuc hién nhanh, bénh nhan dé dang hop tac khi dwoc hwéng dan, va cung cap théng
tin dinh lwong ca vé cu trac va chirc nang phéi [4,13-14].

M6t diém lwu y, trong phan tich dinh lwong (quantitative CT) sau danh gia tén thwong nhu mé phéi
la chi s6 BMI |a mét yéu t6 quan trong can tinh dén vi n6 c6 thé anh hudng dén gia tri Hounsfield
(CT density) ctia phdi (15,16). Tuy nhién, trong di¥ liéu nghién ctu, viéc phan tich chi sé6 BMI gitra
cac nhom khéng thay sw khac biét cé y nghia thdng ké (Bang 1; p 0.137), goi y rang BMI khéng tao
ra sw khac biét dang ké trong phan tich théng ké dinh lwong gitra cac nhém quan thé nay.
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5. KET LUAN

CT dinh lwong thi thé ra la phwong phap danh gia chirc nang phéi cé gia tri lam sang, dac biét hivu
ich & bénh nhan mac bénh dwdng thé nhd hodc khong thé thwe hién cac test tham do chirc ndng
hé hap truyén théng. Trong quan thé nghién cu, nhém Bay khi + cho thay mirc tdng tén thwong
kinh m& va gidm thé tich phéi thi thd ra ndi troi so v&i cac nhom bénh khac. Két qua nay khang
dinh vai trd ctia chup CT dinh lwong hit vao-thé ra trong phét hién cac bat thuwéng chive ndng quan
trong nhwng thwdng bi bé sét & bénh phdi man tinh va cap tinh.

Lo cam on

CAc tac gia xin gtvi 161 cdm on dén Khoa Chan doan hinh &nh va Cac bac si chuyén nganh Hd hap tai Phong kham Pa
khoa Ngoc Minh, dac biét 1a PGS.TS. Ngoc Tran Van, vi sw hd tro trong viéc cung cap quyén truy cap vao co s& dir
li&u hinh anh CT va céc cha thich 1am sang. Chang t6i cling xin cdm on ddi ngii phan tich QCT da hé tro ky thuat, dam
bao chét lwong va tinh nhat quan cua di liéu.

Nguén tai tror

Nghién cru nay khéng nhan dwoc khoan tai tro cu thé nao tir bat ky co quan tai trg' ndo trong céc linh vuc cong,
thwong mai hay phi lgi nhuan.

Xung dét loii ich

CAc tAc gia xin tuyén bd khéng cé xung dét lgi ich lién quan dén nghién ciru nay.
Dia chi tac gia lién hé: Email: info@hoiphoivietham.org.vn

Ngay nhan: 12/08/2025

Ngay ch&p nhan: 14/09/2025

Phan bién: GS. TS. BS. D6 Quyét, TS. BS. Nguyén Van Thanh
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