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Abstract

Pulmonary artery thrombi and parietal lesions were observed in 13 patients (mean age 58 % 18 years)
with acute pulmonary thromboembolism (n = 4)and chronic pulmonary thromboembolism (n = 9) using
intravascular ultrasound and angioscopy at the time of right heart catheterization.

Patients with acute pulmonary thromboembolism without underlying disease mainly had non-echogenic
intraluminal mass, and good pulsatile vessel without intimal thickening. Angioscopy directly showed red
thrombi with white fibrin coating, and no parietal lesions. Patients with chronic pulmonary thromboem-
bolism could be classified into 3 groups: 1)Poor extensibility of the vessel wall and intimal thickening
with non-echogenic thrombi on intravascular ultrasound, and relatively fresh parietal thrombi consisting of
a mixture of red blood cell and fibrin, and spider web-like fibrin net on angioscopy (6 patients) . 2) Crescent
parietal thrombi and wall irregularity on intravascular ultrasound, and probably organized thrombi with a
mixture of red and white surface on angioscopy (one patient) . 3) Marked and echogenic intimal thickening
and poor extensibility on intravascular ultrasound, and intimal surface irregularities and yellowish changes
on angioscopy (one patient). All patients suffering acute deterioration in the chronic phase belonged to
groups 1)or2).

Intravascular ultrasound and angioscopy are useful for characterizing the thrombi and related pulmonary
artery lesions in patients with pulmonary thromboembolism. The pulmonary artery intima and thrombus
differ between acute and chronic pulmonary thromboembolism.
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Table 1 Patient characteristics

Case No. Age(yr) Sex Diagnosis

IVUS findings

Angioscopic findings

Normal finding (chronic phase)
White (spider-web like fibrin net) wall

intense superficial echo and intimal thickening with partially reddish thrombus

White irregular wall with partially
yellowish change

Normal finding (chronic phase)

White (spider-web like fibrin net) wall
with partially reddish thrombus

White wall with partially reddish

intense superficial echo and intimal thickening thrombus

81 M Acute Normal wall with echolucent thrombus
2 61 F Chronic Crescent-like echolucent thrombus with
3 52 F Chronic Intimal thickening
4 47 F Acute Echolucent thrombus with intense
superficial echo
5 71 F Chronic Crescent-like echogenic thrombus and
intimal thickening
6 52 F Chronic Crescent-like echolucent thrombus with
7 79 M Chronic Crescent-like echogenic thrombus and
intimal thickening
8 84 F Chronic Crescent-like echogenic thrombus and
intimal thickening
9 38 F Chronic Crescent-like echogenic thrombus
10 33 F Acute Normal finding (chronic phase)
11 46 F Chronic Crescent-like echogenic thrombus and
intimal thickening
12 37 M Acute Normal finding (chronic phase)
13 75 F Chronic Intimal thickening

White (spider-web like fibrin net) wall
with partially reddish thrombus

White (spider-web like fibrin net) wall
with partially reddish thrombus

White wall with partially reddish
thrombus

Normal wall with red thrombus

White wall with partially reddish
thrombus

Normal finding (chronic phase)

White wall with partially reddish
thrombus

IVUS =intravascular ultrasound ; M=male ; F=female.
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Fig. 1 Images of a patient with acute pulmonary thromboembolism(Case 1)
a: After the ultrasound catheter penetrated the thrombus but before intravenous injection of tissue plas-
minogen activator (t-PA ; alteplase 1,200 X 10° units).
b, c: Images 15 and 30 min after intravenous injection, respectively, which show the thrombus dissolving
from the site adjacent to the blood flow around the catheter.
d: ITmage showing the absence of the lesion 1 month after onset.
e: Angioscopic image showing smooth and white colored intima of the pulmonary artery 1 month after

onset.

f: Pulmonary angiogram in acute phase. Arrow indicates the absence of right lower lobe filling.
Intravascular ultrasound images show the same location.
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thrombus

Fig. 2 Angioscopic images of a patient with acute pulmonary thromboembolism(Case 10)during
injection of t-PA into the pulmonary artery
a: Before injection, red-colored irregular-shaped thrombi with partial white fibrin coating is seen.
b: Five min after injection, the superficial structures have dissolved and flowed away.
c: Fifty min after injection, most of the thrombi have disappeared, and the structures of the remaining
thrombi are seen.
Abbreviation as in Fig. 1.

Fig. 3 Images of a patient with chronic pulmonary thromboembolism (Case 7)
a: Intravascular ultrasound image showing the thrombus as a localized echo-lucent protrusion ( 1) with
partially intense irregular surface echoes (™ ). Poor extensibility of the vessel wall and intimal thickening
are seen.
b: Angioscopic image showing relatively fresh parietal thrombi consisting of a mixture of red blood cell
(1 )and fibrin (—), and spider web-like fibrin net.
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Fig. 4 Images of a patient with chronic pulmonary thromboembolism(Case 8)
a: Intravascular ultrasound imaging showing intimal thickening (+—) and poor extensibility.
b, c: Angioscopic images suggesting white-colored intima, parietal red-colored, relatively fresh parietal

thrombi and fibrin( { ).
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Fig. 5 Images of a patient with chronic pulmonary thromboembolism(Case 11)
a: Intravascular ultrasound imaging demonstrating a crescent-shaped high echogenic layer attached to the
proximal pulmonary artery wall and pulmonary artery lumen with decreased pulsatility.
b, c: Angioscopic images showing organized thrombi with a mixture of red and white surfaces.
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Fig. 6 Images of a patient with chronic pulmonary thromboembolism(Case 3)
a: Intravascular ultrasound imaging showing marked and echogenic intimal thickening (<) and poor exten-
sibility.
b, ¢: Angioscopic images showing intimal surface irregularities and yellowish changes ( ¥ ).
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