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The Clinical Usefulness of Spiral CT Angiography
in the Diagnosis of Pulmonary Thromboembolism

Woo Gyu Kim, M.D., Byung Sung Lim, M.D.,
Mi Young Kim, M.D.*, Hweung Kon Hwang, M.D.

Department of Internal Medicine, Department of Diagnostic Radiology”,
Sejong General Hospital, Puchun, Korea

Background : Pulmonary thromboembolism(PTE) is a life threatening disease that needs early diagnosis. Spi-
ral CT angiography depict thromboemboli in the central pulmonary vessels with greater than 90% sensitivity
and specificity, which approaches the results of pulmonary angiography in the Prospective Investigation of Pul-
monary Embolism Diagnosis(PIOPED) study. This study was performed to evaluate the findings and the diag-
nostic value(clinical utility) of the spiral CT angiography with 2D image(multiplanar reformation) and 3D im-
ages(Shaded surface display, Minimal intensity projection) in the pulmonary thromboembolism,

Methods ; We retrospectively analysed spiral CT angiography and pulmonary angiography, lung scan and clin-
ical recordings of 20 patients who had PTE diagnosed by spiral CT angiography(n=:19 cases) or pulmonary
angiography(n=1 case) from September 1997 to August 1998. Among 20 patients who had underwent spiral
CT angiography, 14 patients could be performed lung perfusion scan at the same time. We analyzed the vascu-
lar and parenchymal change in spiral CT angiogram.
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Results : Anatomical distribution of PTE was as follows : 1) left lung(n=103) <right lung(n=129), 2) upper
and middle(or lingular) lobe(n=101) <lower lobe(n=116), 3) proximal<distal but 5th order in lower lobe
was decreased in distribution. Spiral CT angiography could allow accurate demonstration of 19/20 cases(95% )
PTE in our study. Spiral CT angiography could demonstrate acute PTE in 16 patients and chronic PTE in 3
patients. Spiral CT angiography could also showed the combined lung parenchymal lesions(Infarction(n=9
cases), atelectasis(n=4 cases), pleural effusion(n==6 cases)).

Conclusions : Spiral CT angiography with 2D image (multiplanar reformation) and 3D images(shaded sur-
face display, minimal intensity projection) is a noninvasive diagnostic tool in the pulmonary thromboembolism.
This method had several advantages; 1) It was showed the distribution of pulmonary embolism in total lung
field. 2) It had high sensitivity in diagnosis of pulmonary embolism. 3) It discriminated between acute and
chronic PTE. 4) It was showed the associated disease such as lung infarction, atelectasis, pleural effusion. 5) It
was correlated with scintigraphic findings. ( Tuberculosis and Respiratory Diseases 1999, 47 . 669-680)

Key words : Pulmonary thromboembolism, Spiral CT angiography, Multiplanar reformation, Shaded surface

display, Minimal intensity projection.

M o2

AN AEL TFS dde Holn, ujEo)FHl F4
g AF2 &S X8E A R3pE AP A3
£ 7o SaEfot. Ul vld fHsol =
o g2 TR 29, d9, X8 SO
AAZ = A FFME =8 F#olqit.
o, € A wixr) Fviska ol A L x589
el BAEI} FolAIL k. §3] Adel JolA w
23, g3, vAFAHA HAle F:e4e] F718)
32 ok WEE A7 PIOPEDET oA Jeht
R} o] 1A Pl AM A &E = F
35 FENME HyAZo] 4P Un 1 g9
12% = H¥8BXGY Bl vees 5 3 94
H F&e AP 8 7HA dEazdEol A4A
Z gl SlejA 7]E A (gold standard) o] ]
2, AFH ol ¥ A Aaksl gaag
PHzgee o)y FAYE 8L & W
E Hojn Ao YA £7¢ FE vAFHY
Aggos HZ FEUG 0 oldf AxEL ¥
AAZ A & U5} B & JlAE AHos

deiF 4] WAl daEy dazgde] 230,
3XY A A JMAE Brlstda vy
Axrsl B3 #9 ¥29< (CT angiography )3 5
#7 270E vl sk}

chat 8 Wi

1. AtchA

NS AEHYY FAEAIY 40084 TR &3
QelA, 1997 9UHE 19984 3 HA4AZ
oz FgY 239 BA 3 YLT 2079 VoA
By B Baas dRRges Ads, o
2 1499 BRNA AT 20 A Alstel
1 Qg slSa P BasT. B 42 9%
o We FIET ¢ Uy AP WEE 2
k.

24 4

Yila] AAksl @3] H# =% (spiral comput-

— 670 —



— The clinical usefulness of spiral CT angiography in the diagnosis of pulmonary thromboembolism —

Fig. 1. (A) 2nd order. CT scan shows filling defects in
right and left pulmonary arteries(arrows). (B)
3rd order. CT scan shows filling defects in nght
and left lobar pulmonary arteries(arrows). (C)
4th order. CT scan shows filling defects in ante
rior basal segmental arteries of both lower lobe
(arrows). (D) 5th order. CT scan shows more
radiclucent right than left lung. (E) Minimal in-
tensity projection shows more radiolucent right
upper lobe and superior segment of left lower
lobe than other lobes, suggesting thrombus in
segmental and subsegmental arteries. Note
radiclucency in the right middle lobe, represent-

ing atelectasis.
ed tomographic angiography) 2] 3¢ d4dat of projection; MinlP) #74 H4& ol &8¢ A4
¢ 2121 (multiplanar  reformation; MPR) - 4}31¢ 3 3 d4E 5848 doppaa d9ch. Scan -
- (shaded surface display; SSD, minimal intensity length & level of inferior pulmonary cephalad %
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Table 1. Diagnostic criteria of pulmonary thromboembolism’

Acute PTE :
-central filling defect

-eccentric defect . acute angle

-complete cutoff, larger than expected vessel

Chronic PTE :

~filling defect that form a smooth, obtuse angle with vessel wall

-recanalization of central lumen

-complete cutoff, smaller than expected vessel

Bl aortic arch7}X2 8}, scan parameter:=
3mm collimation® 2 pitch 1.5, reconstruction
with 1.5mm thickness, 294 25% Ak xjdo
2 30%37 3mly/sece] £x2 A3k, YA
A3 G ED RSN AY 7Ee F A%
HolA £2NY TS FetdeH oy 29A)
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HE AT} ojPRE o)k JAN, AHA &
e A9l 94E He FFsigo(Fig. 1A-E).
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T RO AN, ¥, T dd 2R
A4F (recanalization) & B of stgog 1 o
de 54 HddFes FE3IHH(Table 1) 3t
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Uk 2.9), 259} 28.9 Alo) & FAF (A YEE 1.6)

Fig. 2. Multiplanar reformation shows relation-
ship of filling defects in superior segmen-
tal artery of lower lobe(arrowhead) and
peripheral wedge-shaped lung infarction
(arrows).
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Table 2. Patients characteristics

Number 20
Age(yr)(range) 51 +20(20-82)
Sex(Women/Men) 11/9(1.2: 1)
Dyspnea 17(85%)
NYHA Functional class I 4

i 10

v 3
Chest pain
Fever or chill
Chest discomfort
Leg pain
Cough
Syncope
Dizziness

- N W WwWw O,

Leg edema

Mean +S.D.,
NYHA : New York Heart Association

55%, #HAZ} vjute] 55% 2 7P Wit 2 ¢
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Table 3. Risk factors of pulmonary thromboe-

mbolism

Immobilization(>7 days) 11(55%)
Advanced age(>60yrs)* 9(45%)
Obesity and Overweight** 11(55%)
Deep vein thrombosis 4(20%)
Stroke 3(15%)
Oral contraceptives(such as HRT) 2
Congestive heart failure 1
Cardiac surgery(MAPCA) 1
Orthopedic surgery(Total hip replacement) 1
Malignancy(Anal ca. meta. & Lung ca.) 2(10%)
Other etiology:

infective endocarditis(septic emboli) 2

*Advanced age(>60yrs) ; according to Nurse Heal-
th Study(NHS)

**Obesity (BMI=29) : relative risk 2.9
Overweight(25<Body Mass Index(BMI)<28.9):
relative risk 1.6(according to NHS)

HRT : hormone replacement therapy, MAPCA:
major aorto-pulmonary collateral artery.

A B3EFAN Sz BEFH HEARY
€2 #U3YcH(Fig. 3).° F4AFoA HHe] 93]
J @& $XFE B9, #AF H(n=103)R} ¢
& J(n=129)q, & - +5 s ¥g+4 FHE ¥
A A(n=101)Et} &F(n=116)°] B RS
B3, AEdels2 248 B NU=g HoleH,
Fholre 494 284 siEdolMrc 5384 Al
Holst Tl A ZAEEH, oA AEdolst ¥#
A A Ails S2Eg daxded Be
A& 9 FuhE W73 B8 ol F2 disidl
A717] Wi 7181 Zeg B4E(Table 4). 4
M2l A3l g8 daxdes HiEF A,
194 $124& B 95%(199/20%) 9] L¢3 &
€ BYE, 34 2 94 Ado] A2t 161, 3ol
1, 73N, 7718, FehdEol 4 998 (45%), 4
P (20%), 67 (30%) At 229 FFY
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| since Sept. 1997

7 N
CTA+ (n=6) CTA & lung perfusion scan
(n=14)
LN
CTA +/HPPE CTA-/IPPE { |CTA+/IPPE

(n=12) (n=1) (n=1)

l

| Pulmonary angiography + ]

Fig. 3. Flow chart shows the distribution of patients.
Amended Prospective Investigation of Pulmo-
nary Embolism Diagnosis (PIOPED)7|&

(J Nucl Med 1995)

PTE : pulmonary thromboembolism, CTA :
computed tomographic angiography, HPPE :
high probability pulmonary embolism, IPPE ;
intermediate probability pulmonary embolism.
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Table 4. Distribution of pulmonary thromboembolism on spiral CTA

o 2 order 3" order 4" order 5% order
Distribution ¢ /14 PA Lober Segmental Distal Total
Rt. lung 8 25 45 51 129
Upper lobe 5 10 19 34
apical 3 6
posterior 3 6
anterior 4 7
Middle lobe 9 8 14 31
lateral 4 7
medial 4 7
Lower lobe 11 27 18 56
superior 12 7
basal 15 11
Lt. lung 7 15 38 43 103
Upper lobe 2 7 12 21
apicopost. 5 6
anterior 2 6
Lingula 3 4 8 15
superior 2 4
inferior 2 4
Lower lobe 10 27 23 60
superior 14 12
basal 13 11
Total 15 40 83 94 232

PA : pulmonary artery
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Fig. 4. Shaded surface display shows abrupt nar-
rowing of the both pulmonary arteries
and good demonstration of general con-
tour of pulmonary thrombi{curved
aArrows).
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Fig. 5. (A) Pitfall of axial image. Axial CT scan mimicks thrombus in distal right pulmonary
artery(arrow). (B) Multiplanar reformation shows definite extravascular lesion, repre-
senting hilar node(arrow).
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