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The role of computed tomography pulmonary
angiography in assessing severity in patients with
acute pulmonary embolism
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SUMMARY Objective: To describe the imaging characteristics of PE on CTPA
and assess the relationship between CTPA imaging characteristics and the
ability to predict severity in PE patients.

Subjects and methods: 112 cases of PE were divided into two groups:
high-risk PE (HRPE) and non-high-risk PE (NHRPE), comparing the PESI
score and CTPA imaging variables.

Results: The HRPE group had a significantly higher PESI score
(175.78439.94), Qanadli score (60.56+21.25), and RVD/LVD ratio
(2.39+0.80) compared to the NHRPE group with PESI score (76.60+25.27),
Qanadli score (31.75+£20.51), and RVD/LVD ratio (1.01£0.29), (P < 0.05).
Variables such as RVD, LVD, and interventricular septal abnormalities also
showed differences between the two groups (P < 0.05). PAD, AD, PAD/AD
ratio, and contrast reflux into the inferior vena cava showed no differences
between the two groups (P > 0.05). The RVD/LVD ratio strongly correlated
with Qanadli score (r = 0.520) and PESI score (r = 0.510), while Qanadli
score weakly correlated with PESI score (r = 0.265). The highest area under
the curve for PESI score, reaching 0.998 (95% CI: 0.992-1.000), with a cut-
off point of 122.5; RVD/LVD ratio reached 0.981 (95% CI: 0.953-1.000),
with a cut-off point of 1.339; Qanadli score reached 0.851 (95% CI: 0.688-
1.000), with a cut-off point of 51.339. The RVD/LVD ratio was a predictor
of HRPE (P < 0.05).

Conclusion: CTPA imaging is valuable in stratifying the risk of PE,
along with the PESI score.

Keywords: Pulmonary embolism, Computed tomography pulmonary

angiography, Pulmonary embolism risk stratification.
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I. DAT VAN DE

Thuyén tac phdi la mét bénh Iy tim mach va hé hap
nang voi ty & t vong Ién t¢i 30% [1], [2]. Theo khuyén
cdo cla hdi tim mach chau Au 2019, phan tang nguy co
ctia bénh nhan TTP 1a bat budc dé xac dinh phwong phap
diéu tri thich hop, dé 1a quyét dinh diéu tri tai twdi mau
trong TTP NCC va diéu tri noi khoa trong TTP KNCC.

Chup CLVT d6ng mach phéi 1a phuwong tién chan
doan va danh gia thuyén tac phdi cap hiéu qua véi do
nhay, d6 dac hiéu cao, kha nang thwc hién lai nhiéu 1an
[7]. Hinh anh chup CLVT cé vai trd ngay cang Ién trong
phan tdng nguy co TTP, nghién ciru duwoc thye hién véi
muc dich: M6 ta vai d&c diém hinh anh chup CLVT cua
TTP va danh gia méi lién hé gitra cac dic diém hinh anh
chup CLVT va kha nang tién doan dé nang & bénh nhan
TTP.

Il. DOl TWONG, PHUONG PHAP NGHIEN CUU

Nghién clru cat ngang mé ta, ldy mau hdi ctru, chon
cac TH dwoc chan doan TTP cép, dwoc chup CLVT déng
mach ph6i tai Bénh vién Pai hoc Y Duwoc TP.HCM, lwu triv
trén hé théng PACS, loai trlr cac TH c6 hinh anh CLVT
khéng danh gia dwoc dong mach phéi, cac TH c6 hd so
bénh an khéng day du.

Céac TH dwoc phan loai thanh TTP NCC, gém cac
TH ¢6 rdi loan huyét dong va TTP KNCC, gém cac TH
khong réi loan huyét déng theo tiéu chudn ctia Hai tim
mach chau Au [3].

- Bénh nhan dwoc chup CLVT bang may “Somatom
Definition AS+” va “Somatom Definition AS”, Siemens
Healthineers, Cong hoda lién bang Birc. Chup hinh dong
mach phéi sau tiém v&i ky thuat Test Bolus xac dinh thoi
gian thudc dat ndng dé cao nhat & than déng mach phéi.
Thubc can quang dwoc st dung la lod tan trong nwéc
loai khong ion héa cé ap lwc thAm thau thdp: Ultravist
370 (lopromide, néng d6 370 mg/ml), Omipaque 350
(Tohexol, ndng d6 350 mg/ml) va Xenetix 350 (lobitriodol,
ndng d& 350 mg/ml), Visipaque 320 (lodixanol, néng do
652 mg/ml). Hé théng bom tw déng hai nong 18G, liéu
lwong 1,5-2ml/kg, tiém vao tinh mach viing khuyu tay, téc
dd bom khoang 4 ml/giay dén 5 ml/giay. Hinh anh tai tao

duwoc xt ly trén hé théng PACS Carestream.

Céc bién s6 dich t& hoc gdm tudi, gi¢i. Cac bién sb
lam sang lién quan sé dwoc thu thap va tinh chi sb do
nang TTP theo thang diém PESI (Bang 1). Cac bién sb
hinh anh chup CLVT bao gém diém Qanadli & diém chi
sb thuyén tic, cac bién sb danh gia réi loan chirc ndng
that phai bao gdm: Pwédng kinh ngang that phai, dwdng
kinh ngang that trai, ty 1& dwdng kinh that phai/ that trai
(TP/TT), bat thwong vach lién that, dwong kinh DMP,
dwong kinh DMC, ty & dwéng kinh PMP/BMC, déu hiéu
trao ngwoc thube can quang vao tinh mach chi dudi.

n x d)

Cach tinh diém Qanadii: [2(40 | x 100%

Trong d6: n la sd nhanh déng mach phéi bi téc
nghén. Theo giai phau, méi bén phdi gdm 10 nhanh déng
mach ha phan thuy. Néu huyét khéi thuyén tic & cac
nhanh phan thuy, nhanh trai, nhanh phai hay than chung,
diém sb dwoc tinh 1a tdng s6 nhanh ha phan thuy. d [a
mirc d6 tdc nghén clia méi nhanh dong mach phdi; d = 1
khi tc khdng hoan toan, d = 2 khi tic hoan toan. Gia tri
cubi cung cla diém Qanadli dwgc biéu hién dwéi dang
phan tram.

Bang 1. Chi sé mirc dd nang thuyén tac phéi

Diém PESI

Théng sé

Tuéi Tubi theo nam
Nam gi6i +10 diém
Ung thw +30 diém
Suy tim man tinh +10 diém
Bénh phdi man tinh +10 diém
Nhip tim 2110 nhip/phat +20 diém
HA tam thu <100 mmHg +30 diém
Tan sb thé >30 nhip/phut +20 diém
Nhiét do <36 d6 C +20 diém
Thay dbi tri giac +60 diém

Céc s6 liéu dwoc xr ly théng ké bang chuwong trinh
SPSS. So sanh gilra cac nhom dir liéu dinh tinh béng
kiém dinh Chi binh phwong hodc kiém dinh Fisher Exact
néu gia tri ky vong ctia méi 6 trong bang bé hon 5. So
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sanh gitra hai nhém di liéu dinh lwong cé phan phbi
chuan duwoc thuc hién bang kiém dinh t, di liéu khong
c6 phan phéi chuan thwc hién bang kiém dinh Mann-
Whitney.

Pudng cong ROC duogc dung dé danh gia do chinh
xac clia chan doan véi dd nhay, d6 ddc hiéu, gia tri tién
doan duwong va gia trj tién doan am.

Khoang tin cady dwgc chon & mirc 95%. Gia tri P
dwoc xem la cé y nghia théng ké khi < 0,05, khéng cé v
nghta théng ké khi = 0,05.

lll. KET QUA, BAN LUAN

1. Pac diém mau

Téng cong 112 trwéng hop dwoc dwa vao nghién
ctu, trong d6 c6 9 trwdng hop thuyén tac phdi nguy co
cao, va 103 trwong hop thuyén tac phdi khéng nguy co
cao. Bang 1 thé hién dac diém vé cac bién sb dich té hoc,
bién s chi s6 mirc d6 ndng thuyén tac phdi theo diém
PESI va cac bién sé ddc diém hinh anh cét I16p vi tinh
déng mach phdi gitra nhém thuyén tac phdi nguy co cao
va thuyén téc phdi khéng nguy co cao.

Khéng c6 sw khac biét co y nghi thdng ké gitra tudi
va gi¢i tinh gitra hai nhom.

Didm PESItrungbinhctia TTPNCCa175,78+39,94,

cao hon ¢6 y nghia théng ké so v&i nhém TTP KNCC |a
76,60+25,27 (P < 0,05).

Bang 2. Dic diém vé cac bién sé dich té hoc, diém PESI va cac bién sé hinh anh chup CLVT giira nhém TTP
NCC va nhém TTP KNCC

Bién s6 TTP KNCC TTP NCC Giatri P

Gidi (Nam/Nur) 37/66 3/6 1
Tudi 60,19 + 17,66 65,78 £ 14,32 0,297
Diém PESI 76,60 + 25,27 175,78 + 39,94 0,000
BK DMP (mm) 27.99 + 4,89 27,78 + 3,11 0,213
BK BDMC (mm) 32,67 +4,71 32,11 £ 7,56 0,559
Ty 1€ BMP/BDMC 0,87 £0,18 0,910 + 0,242 0,624
Diém Qanadli (%) 31,75 £ 20,51 60,56 + 21,25 0,003
BKTP (mm) 38,19+ 7,86 49,25 + 8,36 0,002
BKTT (mm) 39,12+ 7,70 22,00 £ 5,66 0,000
Ty 1€ DKTP/TT 1,01 £0,29 2,39+0,80 0,010
B4t thuwong vach lién thét (binh thuwdng/bat thudng) 91/12 3/6 0,001
Trao nguoc thudc can quang vao tinh mach chi dwéi 47/56 1/8 0,075
(khéng trao/trao)

Vé&i cac bién sbé dic diém hinh &nh chup CLVT,
nhém TTP NCC cé diém Qanadli (60,5621,25), ty 1& DK
TP/TT (2,3940,80) cao hon cé y nghia théng ké so v&i
nhém TTP KNCC véi diém Qanadli (31,75£20,51), ty 1&
DK TP/TT (1,01£0,29), (P < 0,05). Bién sb bat thuwong
vach lién that cling c6 sy khac biét co y nghia théng
ké gitra hai nhém (P < 0,05). Bién sb DKTP, DKTT, bét
thuwdng vach lién that ciing c6 sy khac biét c6 y nghia

thdng ké gitra hai nhém (P < 0,05). C4c bién sb con lai
nhv DK BMP, BK BDMC, ty Ié BMP/BMC, trao nguoc
thubc can quang vao tinh mach chi duéi khéng cé sw
khac biét c6 y nghia thdng ké gitra hai nhém (P = 0,05).

Nhin chung, két qué clGa chung t6i phu hop voi
két qua clia cac nghién ctu (NC) khac nhw Dwong Thi
Thu Ha (2020), Shen (2019), Narumol Chaosuwannakit
(2021) 4], [3], [6].
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2. Phan tich twong quan gitra diém Qanadli va ty 1& DK TP/TT, diém PESI
Bang 3. Twong quan giira diém Qanadli va ty 1&é DK TP/TT, diém PESI

Diém PESI Didm Qanadli Ty 18 DK TPITT
DBiém PESI 1 0,265 0,510 (P < 0,05)
Piém Qanadli 1 0,520 Twong quan Pearson
Ty 1€ BKTP/TT 1

chtc nang cang cao. NC cla Furlan (2012) cho thay ¢
sy twong quan gitra ty 16 DK TP/TT va tir vong ngén han,
NC cuia Plasencia-Martinez cho thay ty 1& DK TP/TT dw
bao két cuc ctia TTP tét hon diém Qanadli [7],[5].

Ty 16 DK TP/TT twong quan manh véi diém Qanadli (r
= 0,520, P < 0,05) va diém PESI (r = 0,510, P < 0,05), diém
Qanadli twong quan yéu vai diém PESI (r = 0,265, P < 0,05).

Ty 1& DK TP/TT twong quan manh véi diém Qanadli
cho thay khi thuyén tac phdi cang ndng, nguy co rdi loan
3. Phan tich dwong cong ROC clia cac dac diém hinh anh chup CLVT va diém PESI trong chan doan TTP NCC

. Dwéng cong ROC
' Chu thich
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Hinh 1. Pwéng cong ROC cuia diém PESI, diém Qanadlli, ty 1é DK TP/TT trong chan doan TTP NCC

Bang 4. Dién tich dwéi dwong cong, diém cat cua diém Qanadli, ty 1&é DK TP/TT,
diém PESI trong chan doan TTP NCC

Chisé AUC (95%Cl) Diém cat D6 nhay Do dic hiéu Youden’s Index
Diém Qanadli 0,851 51,000 0,889 0,796 0,685
Ty 1€ DK TP/TT 0,981 1,339 1,000 0,883 0,883
Diém PESI 0,998 122,5 1,000 0,981 0,981
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Khi phan tich dwdng cong ROC thé hién d6 chinh
xac khi st dung cac bién sb dw bao TTP NCC, ching
t6i ghi nhan dién tich dwéi dwéng cong (AUC) clia diém
PESI cao nhét, dat 0,998 (KTC 95%: 0,992-1,000), diém
cat la 122,5, ty 1& TP/TT dat 0,981 (KTC 95%: 0,953-
1,000), diém cét la 1,339, diém Qanadli dat 0,851 (KTC
95%: 0,688-1,000), diém cét la 51,339.

NC clia mot sb tac gid khac cling cho két qua diém
Qanadli twong tw nhw Dwong Thi Thu Ha (2020), Menyar
(2016), Attia (2014), v&i diém Qanadli lan lwot la 0,766
(KTC 95%: 0,636-0,897), 0,822 (KTC 95%: 0,698-0,947),
0,825 (KTC 95%: 0,67-0,98) [9],[5], [5]. Diém cét cua
chuing t6i (51,00) cao hon so v&i tac gid Dwong Thi Thu
Ha (42,50), sy khac biét do nghién ctru clia chung toi
bién phu thudc 1& TTP NCC, tirc nhitng TH c¢6 ri loan
huyét déng, trong khi NC cla tac gid Dwong Thi Thu Ha
bién phu thudc 1a suy that phai.

Ty 1é DK TP/TT trong NC cula chung téi dat AUC 0,981
(KTC 95%: 0,953-1,000), diém cat 1,339 cao hon clia tac gia
Dwong Thi Thu Ha 1a 0,852 (KTC 95% 0,749-0,954), diém
cat 1,040 va Henzler (2012) 1a 0.84, diém c&t 1.29. Sy khac
biét c6 thé do bién phu thudc ctia ching t6i 1a nhitng TH c6

réi loan huyét dong, con hai tac gia 1a suy that phai [11].

4. Phan tich héi quy Logistic nhi phan cac bién
hinh anh hoc
Bang 5. Két qua phan tich hdi quy Logistic nhi phan
ty 1é DK TP/TT va diém Qanadli

Bién s6 Hé s6 hoi quy Giatri P
Ty 18 TP/TT 5,468 0,001
Diém Qanadli 0,858
Hang sb -10,204

Phwong trinh héi quy:

Log,( = -10,204 + 5,468 x (Ty & DK TP/TT) ; Trong
dé pncc la xac suat TTP NCC

Phan tich héi quy logistic nhi phan cho thay ty I&
DK TP/TT 1a yéu t& du bao TTP NCC, kiém dinh Wald
(P < 0,05). Trong khi d6, diém Qanadli khéng anh hwéng
dén mé hinh héi quy (P = 0,858). Trong nghién clru cla
Shen (2019), ty 16 DK TP/TT va diém chi sb thuyén tac |a
hai yéu t6 doc lap dw bao TTP NCC, sy khac biét gitra
hai NC |a ching t6i str dung thang diém Qanadli 1a thang
diém ban dinh lwong, con tac gia Shen tinh diém chi s
thuyén tc bang cach dinh lwong thé tich huyét khéi bang
phan mém chuyén dung [6].

Hinh 2, Hinh minh hoa hai
trwong hop TTP NCC va
TTP KNCC

(a),(b): Trwong hop 1,
TTP NCC: Bénh nhan ni,
61 tudi, TTP cé sbc do tic
nghén, diém PESI 151, diém
Qanadli 62,5%, ty 1&é DK TP/
TT # 4,333, vach lién that
phéng.

(c),(d): Truwdng hop
2, TTP KNCC: Bénh nhan
nam, 68 tudi, TTP khong réi
loan huyét dong, diém PESI
78, diém Qanadli 12%, ty 1&
DK TP/TT # 1, véach lién that
cong 16i sang phai.
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IV. HAN CHE CUA BE TAI

Nghién clru clia ching t6i c6 mét sé gidi han, thi
nhét, co s mét can bang gitra sé trworng hop TTP NCC
va TTP KNCC, vi mét sb trwong hop TTP NCC de doa
tinh mang, ngwoi bénh khéng dwoc chup CLVT ma duoc
can thiép hut huyét khéi va phau thuat lay huyét khéi.

Tht hai, bién sb diém Qanadli d& danh gia chi sb
thuyén téc phdi ban dinh lvong, mét sé nghién clru maéi
nhw nghién ctvu ctia Shen (2019) dung phan mém dinh
lwong tw dong chi sb thuyén tac trén hinh anh chup CLVT,

cho thay diém chi s thuyén tac dinh lwong la mot yéu td
dy bao TTP NCC chinh xac hon, cung véity 1€ TP/TT [6].

V. KET LUAN

Hinh &nh chup CLVT c6 gia tri trong phan tAng nguy
co TTP, cung véi diém PESI. Diém Qanadli, ty 1& DK TP/
TT ctia nhém TTP NCC cao hon c6é y nghia théng ké so
v&i nhom TTP KNCC. Ty 1é TP/TT twong quan manh voi
diém Qanadli va diém PESI, diém Qanadli twong quan
yéu voi diém PESI. Phan tich hdi quy logistic nhi phan
cho thay ty I8 DK TP/TT Ia yéu t6 dw bdo TTP NCC.
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TOM TAT

Muc tiéu: Mo ta dic diém hinh anh chup CLVT ctia TTP va danh gia méi lién hé giita cac dic diém hinh anh chup CLVT va

kha nang tién doan d9 nang 6 bénh nhan TTP.

Doi twong va phwong phap: 112 TH TTP duoc chia thanh hai nhém TTP nguy co cao (TTP NCC) va khong nguy co cao
(TTP KNCC), so sanh diém PESI, cac bién s6 hinh anh chup CLVT.

Két qua: Nhom TTP NCC c6 diém PESI (175,78+39,94), diém Qanadli (60,56+21,25), ty 16 BK TP/TT (2,39+0,80) cao hon
nhém TTP KNCC véi diém PESI (76,60+25,27), diém Qanadli (31,75+20,51), ty 16 DK TP/TT (1,0140,29), (P < 0,05). Bién s6
DKTP, DKTT, bt thuong vach lién that cling c6 su khac biét gitra hai nhém (P < 0,05). Cac bién sb con lai khong c6 sy khac biét
giita hai nhom (P > 0,05). Ty 16 BK TP/TT tuong quan manh véi diém Qanadli (r = 0,520) va diém PESI (r = 0,510), diém Qanadli
twong quan yéu véi diém PESI (r = 0,265). Dién tich dudi dudng cong cta diém PESI cao nhat, dat 0,998 (KTC 95%: 0,992-1,000),
diém cit1a 122,5, ty 1¢ DK TP/TT dat 0,981 (KTC 95%: 0,953-1,000), diém cit 1a 1,339, diém Qanadli dat 0,851 (KTC 95%: 0,688-
1,000), diém cét 1a 51,339. Ty 16 DK TP/TT la yéu té du bao TTP NCC (P < 0,05).

Két luan: Hinh anh chup CLVT c6 gi4 tri trong phan ting nguy co TTP, cing v6i diém PESL.

Tir khéa: Thuyén tic phéi, chup cdt I6p vi tinh, phdn tang nguy co thuyén tic phoi
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