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Chest CT Parameters to Predict the Major Adverse Events in Acute

Submassive Pulmonary Embolism
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Youn Sun Lee, MD.', Jae Ho Lee, MD.', Bum Jin Oh, MD.', Won Kim, MD,, Ph.D.", Kyoung-Soo Lim,
M.D,, PhD.', Sang-Bum Hong, M.D,, Ph.D.?, Chae-Man Lim, M,D,, Ph.D.2, Younsuck Koh, MD, PhD?

Departments of 'Emergency Medicine, “Radiology, *Respiratory and Critical Care Medicine, Asan Medical Center, University of
Ulsan College of Medlicine, Seoul, Korea

Background: The purpose of this study was to determine the prognostic significance of chest computed tomographic
(CT) parameters in acute submassive pulmonary embolism (PE).

Methods: Between January 2006 and December 2009, 268 consecutive patients with acute submassive PE that was
confirmed by chest CT with pulmonary angiography in emergency room were studied. One experienced radiologist
measured CT parameters and judged the presence of right ventricular dysfunction. CT parameters were analyzed
to determine their ability to predict a major adverse event (MAE).

Results: There were 220 patients included and 61 (27.7%) had MAE. Left ventricular and right ventricular maximum
minor axis (30.4+8.0 vs, 41,7174, p<0.01; 45.7+9.4 vs, 41.5+7.6, p<0.01), superior vena cava diameter (19.2%3 4
vs, 18.0£3.4, p=0.02), azygos vein diameter (10.0£2.2 vs, 9.2£23 p=0.02), septal displacement (19 vs. 18, p<0.01)
were significantly higher in MAE group than in no MAE group. Patients with MAE had high right ventricular/left
ventricular dimension ratio (RV/LV ratio) compared to patients without MAE (1.34£0.48 vs. 1.03%0.28, p<<0.01).
The most useful cut-off value of RV/LV ratio for MAE was 1.3 and the area under the curve was 0.71 (0.62~0.79).
Conclusion: RV/LV ratio on chest CT was a significant predictor of submassive PE related shock, intubation,
in-hospital mortality, thrombolysis, thrombectomy within 30 days.
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Figure 1. Selection of pa-
tients,
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Table 1, Baseline clinical characteristics and laboratory
findings of the study patients on admission to the emer-
gency department

MAE No MAE
(n=61) (n=tsg) ~ Pvaue

Age 646+109 617£154 018
Gender 0.56

Male 28 (45.9) 80 (50.3)

Female 33 (64.1) 79 (49.7)
Comorbidities

Diabetes 10 (16.4) 31 (19.5) 0.60

Heart failure (EF <45%) 3 (4.9) 2 (1.9 0.13

Deep vein thrombosis 4 (6.6) 27 (17.0) 005

Malignancy 26 (42.6) 68 (42.8) 099

COPD 1(1.6) 6 (3.8 068

Stroke 5 (8.2 13 8.2) 1.00
Initial vital sign

SBP, mm Hg 1156275 1255+194 000

DBP, mm Hg 754+221 800£142 007
Laboratory findings

Sa0,, mm Hg IM1+77 926+66 019

Pa0,, mm Hg 768+709 720+272 051

CRP, mg/dL 59+83 52+66 0.51

D-dimer, ug/mL 221+405 112+125 005

Values are expressed as mean+standard deviation or numbers
(%).

MAE: major adverse event; EF: gjection fraction; COPD: chronic
obstructive pulmonary disease; SBP: systolic blood pressure;
DBP: diastolic blood pressure; CRP: C-reactive protein,
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Table 2, Computed tomographic measurements of the study population

Parameters MAE (n=61) No MAE (n=159) p-value

LV maximum minor axis, mm 36.4+8.0 M 7+£74 0.00
RV maximum minor axis, mm 457194 415+76 0.00
Central pulmonary artery diameter, mm 318+57 321+55 074
Aorta diameter, mm 353+49 351+51 083
Superior vena cava diameter, mm 192+34 18.0+34 0.02
Azygos vein diameter, mm 100+22 92+23 0.02
Inferior vena cava diameter, mm 230+47 224+42 042
Interventricular septum displacement 0.00

Convex 8 (29.5) 3 (58.5)

Flat 4 (39.3) 8 (30.2)

Concave 19 (31.1) 8 (11.3)
RV/LV ratio 134+048 1_03i0,28 0.00

Values are expressed as mean+standard deviation or numbers (%).

MAE: major adverse event; LV: left ventricle; RV: right ventricle; RV/LV ratio: ratio of right ventricular diameter to left ventricular diameter,

1.0 1

Sensitivity

0.707 (0.626~0.787)

00 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity

Figure 2, Receiver operating characteristic curve for pre-
dicting major adverse events with RV/LV dimension ratio
on 16 slice multidetector scanner,

Fafrtdo] AR ok FofebA AJArK45.7+9.4 mm
vs., 41,5%7.6 mm, p<0.01; 19.2%3 4 mm vs, 18.0%3.4
mm, p=0,02; 10,0£2.2 mm vs, 9.2+2.3 mm, p=0.02).
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E 7RF RV/LV ratiod]] $loIM= F-8 frafibzdo] wAygt
A £-9)5k 2fo]E B YTH1.3410.48 vs, 1.0310.28,
p<0.01) (Table 2).

ROC curve’d =8 fajA] B4 oSl gk RV/LV
ratio®] FASHAZEE 0.707 (95% A1FFZHconfidence

Table 3, Factors associated with occurrence of major ad-
verse events in patients with acute submassive pulmonary
embolism

Multivariate analysis

Variables p-value
Adjusted OR 95% ClI
Age 1,01 098~103 063
Gender 115 058~225 069
Concave 128 052~317 059

interventricular septum

Superior vena cava 098 087~110 071
diameter

Azygos vein diameter 115 098~136 009
RV/LV ratio 7.96 273~2316 0.00

OR: odds ratio; ClI: confidence interval; RV/LV ratio: ratio of right
ventricular diameter to left ventricular diameter,

interval, CIJ, 0.626~0.787)°1}3L 71 F&sk AAR-S
1.30]3{tHFigure 2), o] ARkl theh RIZFEe} Solx,
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50.5% (95% CI, 0.44~0.74), 80.9% (95% CI, 0.74~
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2.73~23.16; p<0.01) (Table 3).
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