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for Venous Thromboembolism

Study of the Echocardiographic
Diagnosis of Acute Pulmonary
Thromboembolism and Risk Factors
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Objectives. To identify the relationship of risk factors for atherosclerosis with venous thromboembolism
U VTELAnd the utility of transthoracic echocardiography in acute pulmonary thromboembolisth] APTEL

Methods. In 75 patients with VTE] VTE groupl] 101 patients with suspected VTE! N groupl] and 50
control subjects] control groupl] the frequency of atherosclerosis risk factors such as hyperlipidemia, obe-
sity, hypertension, smoking, and diabetes mellitus and the number of risk factors were evaluated.
Transthoracic echocardiographic findings such as tricuspid regurgitation, right ventricular dilation, pul-
monary hypertension, and right ventricular dysfunction were evaluated in 15 patients with APTE] APTE
grouplhnd 38 patients in the N groupl NC groupl]

Results. The incidence of hyperlipidemia in the VTE group was statistically higher than that in the con-
trol groupl odds ratio 2.16, 95% confidence interval 1.430 3.081] Additionally, the incidence of obesity
was higher in the VTE and N groups than in the control group! odds ratio was 2.76, 95% confidence inter-
val 1.670 4.3701 Risk factors other than obesity and hyperlipidemia and the number of risk factors were not
significant. The incidence of tricuspid regurgitation, right ventricular dilation, and pulmonary hypertension
in APTE was statistically greater than that in NC group. Right ventricular dilation and right ventricular
dilation [ tricuspid regurgitation are reliable findings in echocardiography. However, even combining
with tricuspid regurgitation, right ventricular dilation is insufficient to identify or screen patients with
APTE.

Conclusions. Hyperlipidemia and obesity may be risk factors for VTE. However, obese patients can
manifest similar findings to VTE. Although transthoracic echocardiograpghy is not recommended as a
diagnostic or screening test in APTE, it should be used as an ancillary test.

J Cardiol 2006 Feb; 471 21 63071

0000000000000 ODODODOO0ODDoO"' 000000000000 : 028500841 OODOODDOODODOD

56401

Departments of Cardiovascular Center, " 'Cardiovascular Surgery, and " *Clinical Physiology, Toho University School of Medicine,
Sakura Hospital, Chiba
Address for correspondence: TOMARU T, MD, Department of Cardiovascular Center, Toho University School of Medicine, Sakura
Hospital, Miyashita 5640 1, Shimoshizu, Sakura, Chiba 2850 0841 ; E-mail : tomaru-t@sakura.med.toho-u.ac.jp
Manuscript received April 1, 2005 ; revised September 12, 2005 ; accepted November 14, 2005

BS O bachelor of science

63



64 oooooooo Ood

Key Words
HPulmonary embolism
BMEchocardiography, transthoracic

goaogao

0000000 M acute pulmonary thromboembolism :
APTELD O0O000DOOOO0ODOOOODOOOOODOOO
oooooooooooboOooboboooboooo
oooooooooooboOoooboooboooo
000o00o000ooo0ooooooooooooon
000o00o000ooo0ooooooooooooon
000000000 0O deep vein thrombosis: DVTH
O0OD0OD0ODOOOOAPTEDODOOOODOODOO
U venous thromboembolism: VTELL] 0O OO OO0

APTEDODOODOODOOeODOOOODOODODO
goobosoobobobbooobog2otOoobon
O00'M000000000APTEDOOOOOOO
DDDDDDDDDBDDDDDDDDDDDZDDDD
DDDDDDDDDDDDDDDDDDDDD3E11

DDDDDDDDDAPTEDDDDDDDD1DDSO
O00oo0*000000000o0o00oooon
oo0oooO00oooOoOobooOoOoboboooboooo
OO0O0O00OOoO0oOObOOoOobodgoAPTEDCOOOOO
oooooOdoOoOooOooOoooogoOmoooo
OO0ODmMAPTEDOOOOCOOODOOOOCOOO
oooooOoooOoOoOobpocOoOobobooboooo
oooooOoooOoOoOobpocOoOobobooboooo
0000000 oo0ooooooo**oooooo
oo™ 0o0ooo00oooooo*™™mooooon
00000000000 0O0O0O0OoOOOgnAPTEO
oooooOooooOoOoDboOooboboooboooo
ooooooooon

oobooooooooooboooobooooooo
ooooooooooobooooboboooboooo
00000000 000obOO0oooobOOobvroono
oo0o0oooooooooooon

000o0O0o0O0obO0ob40000000VTEODOO
0000000000000 000O0OAPTEDDOOO
00000000 ooOooDoooDoooogoo
0o

EThrombosis
HRisk factors

EThromboembolism

goooo

go0oO?z200004002004030040000000
UO0O0OAPTE 1100DVTS80OUOAPTED DVTO OO 6
gooo700000VIEDMOooOoogoooog
gooboboooovVIEDDDOOoooooDOoboooo
godbooooboobboobooobooboon
gbboobbooooobboooobobooobobo
oiobogobobmND oo ooboboob
goboopoboo™ooooboobooooboo
gogbooooboobbooboobbooboon
sobobooooooo

gos3pgoogobooooooboobbooobo
goboogoboobbooboobbooboon
goboogooboobbooboobbooboon
goooobbobbboooooobbDb 140mmHg
gooobbobooogsommHeOOOOOO0OO
gooobbooo20b0bboooobbooon
gbooboboboooooboobooboboboooo
goobobobooooooobooboboboooo
goobbooobobbnrobobbooobobOoOoo
gobobooobobD22mgdiO000O0O0OD0OO0O
goob1isomg/diD00O0O0DOOO0OODOOOO0
U0b0o0oboo0obOo0obOobobOObU body mass
indeX] BMILO 250 0000000000000 0O0
gobogobb200mg/dlDDOO0D0O0OO 126 mg/dl0
go75¢00000002000200mg/dI00O030
gooooobooob20b0b0obbo0obonboon
gooooobobbbooooooooobboo
gbooboboboooooobobobobobooo
gobooooboobobooboobobooboon
gobooooboobboboboobboooobga

gboooobobOobO APTE 1700 APTEO [T
NOO3BMMNCOUOMM APTEDOOODOODOOOO
gogbooooboobobooboobobooboon
goooooooboobbobbbbooooogoooo
gogboogobooboobbooboobbooboo
gooooobbobbobooooooog/mbbobobn

J Cardiol 2006 Feb; 47) 2+ 63—-71



oooooooooooooooooooooon 65

Table 100 Comparison of risk factors for vascular diseases in the three groups

VTE grou N grou Control grou

0a07s0  OaD1010  OnO500 p value
Agél yr0 61 16 60+ 15 64+ 7 NS
Hyperlipidemia 3 4507 351 350 18 300F 0 0.01"
Obesity 191 25[F 30 320 o140t 00.05"0 00.011
Hypertension 191 250 30 300 17 340 NS
Smoking 10 150 17 170 10220 NS
Diabetes mellitus 21 120 0190 6 120 NS
Number of risk factors 1.2+ 1.1 1.2+ 1.1 0.9+ 0.7 0.056

Continuous values are meant SDO O [: %.

VTEDO venous thromboembolism ; N[ non-venous thromboembolism.
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Fig. 1 Tricuspid regurgitation due to acute pulmonary thromboembolism
A: A short-axis view of tricuspid regurgitation at the aortic valve level.
B: Four-chamber view of tricuspid regurgitation.
White arrows indicate regurgitation flow.

Table 200 Comparison of echocardiographic findings in APTE and NC groups

APTE grou NC grou
a0 150 O 380 p value
Tricuspid regurgitation 10 730 0 180 0.01
Right ventricular dilation 81530 030 0 0.001
Pulmonary hypertension 91 600 B 80 0 0.001"
Flattening of ventricular septum 81200 0 0.053"
Tricuspid regurgitation velocity] m/sec, meant SD[] 32+ 0.8 2.8+ 0.4 NS

00 %.
Yindicates the p value after Yates correction.

APTE[O acute pulmonary thromboembolism ; NCO patients without venous thromboembolism who underwent

echocardiography.

Table 3 Frequency of tricuspid regurgitation based
on the severity in the APTE and NC groups

APTE group NC group !

00110 On070  PYAY
Mild 81730 4570 NS
Moderate Pl 180 O 140 NS
Severe 090 21290 NS

000 %.
Abbreviations as in Table 2.
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Fig. 2 Normal apical four-chamber view] Aland right ventricular dilatioh B
RV U right ventricle; RAQ right atrium; LV O left ventricle; LA left atrium.

Normal short-axis viewd Alland
images at systole and diastole in a
patient with acute pulmonary throm-
boembolism revealing septal flatten-
ing! BU

White arrows indicate septal flattening
toward the left ventricle at diastole.

Left column: Systole.

Right column: Diastole.
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Table 400 Comparison of sensitivity, specificity, false-positive rate, false-negative rate, positive
likelihood ratio, negative likelihood ratio, and odds ratio for each echocardiographic

finding
TR RVD PH TR and RVD
Sensitivity] %0 73 53 60 53
Specificity] %0 82 97 92 97
False-positive raté] %[ 18 3 8 3
False-negative rate] %0 27 47 40 47
LRO 4.1 20.3 7 20.3
LRO 0.33 0.48 0.43 0.48
Ratio of LR /LRO 12 42 17.5 42

TRUO tricuspid regurgitation ; RVDUO right ventricular dilation ; PHO pulmonary hypertension.
LRO and LRO denote positive likelihood ratio and negative likelihood ratio, respectively.
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