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IMAGES IN INTERVENTION

3-Dimensional SPECT/CT Fusion
Imaging-Guided Balloon Pulmonary
Angioplasty for Chronic Thromboembolic
Pulmonary Hypertension
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A

45-year-old woman with chronic thrombo-

dyspnea. BPA, an emerging treatment, has been

embolic

widely adopted as a promising treatment for inoper-

pulmonary

hypertension

was

referred to our hospital for balloon pulmo-

able chronic thromboembolic pulmonary hyperten-

nary angioplasty (BPA). After a total of 4 sessions of

sion (1). No standardized imaging modality has been

BPA, the mean pulmonary arterial pressure decreased

established in the preoperative setting. Lung perfu-

from 50 to 24 mm Hg. However, pulmonary vascular

sion SPECT, enhanced CT, and pulmonary angiog-

resistance remained high (4.0 Wood units) and the

raphy are usually all conducted. As the anatomy of

patient still had moderate dyspnea with exercise.

the pulmonary arterial tree varies signiﬁcantly in

Technetium-99m

lung

patients, pulmonary angiography is still considered

perfusion single-photon emission computed tomog-

essential. However, 3D CT angiography is frequently

raphy (SPECT) showed residual perfusion defects in

more helpful to ﬁnd the ostium of totally occluded

parts of the right upper (A2), middle (A4), and lower

vessels because 3D CT angiography visualizes those

(A9) lobar areas (Figure 1A, upper panel, red [A2], yel-

lesions in any angle. Furthermore, superimposing the

low [A4], and blue [A9] arrowheads). These culprit

lung perfusion SPECT on the 3D CT angiography may

vessels had not been identiﬁed with conventional

clarify not only obstructive lesions but also hemody-

pulmonary angiography (Figure 1A, lower panel).

namically signiﬁcant web lesions that are often an-

macroaggregated

albumin

We performed a 3-dimensional (3D) reconstruction

giographically undetectable (peripheral A9 of this

by conjoining lung perfusion SPECT and computed

case, blue arrowheads). Although the use of several

tomography (CT) angiography (Figure 1B, upper

novel modalities such as cone beam CT (2) and 360

panel). The 3D SPECT/CT fusion imaging clearly

rotational pulmonary angiography (3) have been re-

revealed the 2 oriﬁces of A2 and A4 to be nearly

ported, these require special equipment and setup.

occluded,

defects

3D SPECT/CT fusion imaging requires no further im-

(Figure 1B, upper panel, red [A2], yellow [A4], and

aging other than the usual data from the lung perfu-

blue [A9] arrowheads, Online Video 1). Following the

sion SPECT and the enhanced CT. Even if SPECT and

3D CT imaging, we successfully directed the guide

CT angiography are conducted on different days, the

catheter to the A2 oriﬁce, and dilated the vessel

date can be merged.

corresponding

to

perfusion

with a 2.0 mm balloon (Figure 1B, lower panel, red
arrowheads). An immediate reduction of pulmonary
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3D SPECT/CT Fusion Imaging-Guided BPA

F I G U R E 1 Conventional Imaging Versus 3D SPECT/CT Fusion Imaging

(A) Lung perfusion planar image (upper panel) and conventional pulmonary angiography (lower panel). (B) Upper panel demonstrates
3-dimensional (3D) fusion image described from lung perfusion single-photon emission computed tomography (SPECT) and computed
tomography (CT) angiogram (Online Video 1). Lower panel shows selective angiography of right A2 vessel just after balloon dilatation. Three
colors of red, yellow, and blue arrowheads indicate the culprit vessels of A2, A4, and A9 and the corresponding perfusion defects,
respectively. AP ¼ anteroposterior; LAO ¼ left anterior oblique; PA ¼ posteroanterior; RAO ¼ right anterior oblique.

REFERENCES
1. Galie N, Humbert M, Vachiery JL, et al. 2015
ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension: the Joint Task
Force for the Diagnosis and Treatment of Pulmonary Hypertension of the European Society of
Cardiology (ESC) and the European Respiratory

2. Ogo T, Fukuda T, Tsuji A, et al. Efﬁcacy and
safety of balloon pulmonary angioplasty for
chronic thromboembolic pulmonary hypertension guided by cone-beam computed tomography and electrocardiogram-gated area detector
computed tomography. Eur J Radiol 2017;89:

Society (ERS): Endorsed by: Association for European Paediatric and Congenital Cardiology
(AEPC), International Society for Heart and Lung
Transplantation (ISHLT). Eur Heart J 2015;37:
67–119.

270–6.
3. Yanagisawa R, Kataoka M, Inami T, et al. Efﬁcacy of 360-degree three-dimensional rotational
pulmonary angiography to guide percutaneous

transluminal pulmonary
Intervention 2014;9:1483.

angioplasty.

Euro-

KEY WORDS balloon pulmonary
angioplasty, chronic thromboembolic
pulmonary hypertension, computed
tomography, fusion, lung perfusion
AP PE NDIX For a supplemental video and its
legend, please see the online version of this article.

