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This report describes a rare case of a systemic artery-to-pulmonary artery fistula initially
misdiagnosed as a pulmonary arteriovenous malformation in a 64-year-old male with se-
vere emphysema. While a suspected pulmonary arteriovenous malformation was identified
in the left lung on plain computed tomography, contrast-enhanced imaging revealed an
aneurysmal nodule connected to the left inferior phrenic and internal mammary arteries,
suggesting a systemic artery-to-pulmonary artery fistula. Selective angiography confirmed
the diagnosis. The absence of pulmonary vein dilation on computed tomography is the key
to differentiating a systemic artery-to-pulmonary artery fistula from a pulmonary arteri-
ovenous malformation. Additionally, using contrast-enhanced computed tomography with
both pulmonary artery and late phases helps prevent misdiagnosis of pulmonary embolism
and may raise the suspicion of a systemic artery-to-pulmonary artery fistula.
© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

hemoptysis and pulmonary hypertension [1]. SA-PAF may

Introduction be congenital or acquired, with acquired cases often arising
from chest trauma, surgery, malignancy, or infection [2]. It is
Systemic artery-to-pulmonary artery fistula (SA-PAF) is a rare frequently misdiagnosed as a pulmonary arteriovenous mal-

condition that can result in severe complications including formation (PAVM) or pulmonary embolism (PE) on computed
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Fig. 1 - Plain computed tomography (CT) findings. Plain CT imaging reveals severe emphysema (A). The maximum intensity
projection highlights a dilated and tortuous pulmonary artery (PA) A5 segment (arrowheads) in the lingula of the left lung
leading to a bulbous, aneurysmal nodule with a well-defined border, adjacent to a nearby pulmonary vein (PV) V5 segment
(arrow) (B). It is uncommon for pulmonary arteriovenous malformations to present with a dilated PA (arrowheads) while the

PV (arrow) remains unaffected (C).

tomography (CT), leading to inappropriate treatment [3-5].
This report describes a case initially diagnosed as PAVM but
was eventually suspected to be SA-PAF based on CT findings
and subsequently confirmed by angiography.

Case report

A 64-year-old man with a suspected PAVM in the lingula on
plain chest CT was referred for endovascular treatment. Al-
though there was no family history or comorbidities, the pa-
tient had a smoking history of 30 pack-years and was a cur-
rent smoker. The SpO2 level was 98% on room air, which was
within the normal range. He was asymptomatic, and physi-
cal examination revealed no abnormalities, including signs of
nail deformities. He had severe emphysema due to long-term
smoking (Fig. 1A) but had no history of trauma or surgery. CT
scan (Aquilion Prime SP TSX-303B, Canon Medical Systems
Corporation, Tochigi, Japan) were set to 120 kVp, 160 refer-
ence mAs tube current, 80 x 6.5 mm collimation, 0.813 pitch,
and standard filtered back projection with a slice thickness
of 3 mm and 1 mm. CT scan revealed a dilated and tortuous
pulmonary artery (A5 segment) with a nearby pulmonary vein
in the lingula of the left lung. These vessels were connected
through a bulbous aneurysmal formation, creating a rounded,
mass-like nodule with well-defined borders (Fig. 1B). The pe-
ripheral pulmonary vein, which was suspected to serve as the
drainage vein in the PAVM, was not dilated and appeared atyp-
ical (Fig. 1C).

Contrast-enhanced CT was performed to further evaluate
the feeding artery and drainage vein. Similar to the findings on
plain CT, an aneurysmal nodule with a similar density as and
contiguous with the dilated and tortuous pulmonary artery
was identified in the lingula, suggesting the presence of a
vascular malformation (Fig. 2A). Additionally, the nodule was

suspected to be contiguous with the dilated and meandering
left inferior phrenic artery (It-IPA) and left internal mammary
artery (It-IMA) (Fig. 2B, C). Another small aneurysmal nodule,
suspected to be continuous with the 1t-IMA, was likewise ob-
served in the lingula (Fig. 2D). SA-PAF was strongly suspected,
with the 1t-IPA and lt-IMA presumed to be the feeding arter-
ies and pulmonary artery segments A5 and A4 likely serving
as the drainage pathways. During the pulmonary artery phase
of the CT obtained 15 s after the start of contrast injection, a
contrast defect was observed on the central side of the pul-
monary artery A5 segment, whereas the late phase obtained
40 s after the start of contrast injection showed a uniform con-
trast enhancement (Fig. 2E, F). Retrograde blood flow in the
pulmonary artery A5 segment, likely caused by systemic arte-
rial supply, was suspected and considered, supporting the di-
agnosis of SA-PAF. The 3-dimensional reconstruction images
using Synapse Vincent (v6.8, Fujifilm; Tokyo, Japan) clearly il-
lustrated the relationships between the vessels (Fig. 3). Selec-
tive angiography was subsequently performed to confirm di-
agnosis.

Selective angiography of the It-IPA revealed that it as-
cended in a dilated and tortuous manner, forming a fistula
above the diaphragm, followed by retrograde depiction of the
pulmonary artery A5 segment. The peripheral branches of the
1t-IMA also exhibited slight retrograde flow (Fig. 4A). Selective
angiography of the 1t-IMA resulted in retrograde appearance
of the pulmonary artery A5 segment, which was contiguous
with the fistula identified in the It-IPA. Additionally, the other
small fistula that had previously been identified on CT was
observed, along with a retrograde depiction of the pulmonary
artery A4 segment (Fig. 4B). Pulmonary arteriography did not
reveal a PAVM and failed to depict the fistula identified on se-
lective angiography of the 1t-IPA and 1t-IMA (Fig. 4C, D).

Selective angiography confirmed the diagnosis of SA-PAF.
Pulmonary hypertension was not present and no hemopty-
sis occurred. The patient remains to be on careful follow-up.



2306

RADIOLOGY CASE REPORTS 20 (2025) 2304-2308

-

—h,

1t-IMA

Fig. 2 - Contrast-enhanced computed tomography (CT) findings. Contrast-enhanced CT maximum intensity projection
highlights a dilated and tortuous pulmonary artery (PA) A5 segment (arrowheads) forming a fistula (arrow) with a bulbous,
aneurysmal dilation in the lingula of the left lung (A). The ascending left inferior phrenic artery (It-IPA, arrowheads) extends
and meanders toward the fistula (B). The left internal mammary artery (It-IMA, arrowheads) runs near the fistula (arrow)
and is suspected to be continuous with it (C). The lingula of the left lung shows another small fistula (arrow) contiguous
with the PA A4 segment (asterisk), with the left internal mammary artery (It-IMA, arrowheads) running nearby (D). In the
pulmonary artery phase, contrast loss is observed on the central side of the PA A5 segment (E), while the late phase shows

uniform contrast enhancement (F).

He began the process of quitting smoking because the inflam-
mation caused by long-term smoking might have been a con-
tributing factor.

Discussion

SA-PAF is often misdiagnosed as a PAVM or PE on CT, which
can result in inappropriate treatment [3-5]. We will discuss
the key imaging findings that differentiate these conditions.

SA-PAF is frequently misdiagnosed as a PAVM [3,4], mainly
because the bulbous and aneurysmal morphology character-
istic of PAVMs is also observed in SA-PAF, where the pul-
monary artery serves as the drainage channel. Treatment op-
tions for SA-PAF include transcatheter embolization and sur-
gical resection, although the indications for these procedures
remain controversial [6,7]. Angiography, although slightly in-
vasive, is preferred for definitive diagnosis.

In this case, a PAVM was suspected based on plain CT im-
ages; however, the absence of dilation in the pulmonary vein,
presumed to be the draining vein (Fig. 1C), was atypical. In
PAVMs, the draining vein is typically 1-2 mm larger than the
feeding artery. This dilation is caused by the pressure gradi-
ent created by the direct anastomosis between the pulmonary
artery and vein, bypassing the capillaries [8,9]. Plain CT is suf-
ficient to assess dilation of the pulmonary vein, which is pre-
sumed to be the draining vein. We propose that the presence
or absence of pulmonary vein dilation on plain CT is the key
finding to differentiating SA-PAF from PAVM.

Similarly, SA-PAF is commonly misdiagnosed as PE [3-5].
This misdiagnosis occurs because of retrograde flow in the
pulmonary artery caused by the pressure gradient difference
between the systemic and pulmonary arteries. A similar rever-
sal and reduction in blood flow can be induced by long-term
inflammation during bronchial artery-pulmonary artery anas-
tomosis, which is also observed in normal lungs [3]. During
the pulmonary artery phase of contrast-enhanced CT, the pul-
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Fig. 3 - Three-dimensional (3D) reconstruction. The 3D
reconstruction images using Synapse Vincent (v6.8,
Fyjifilm; Tokyo, Japan) clearly demonstrate the formation of
fistulae between the left inferior phrenic artery (It-IPA) and
the left internal mammary artery (It-IMA), as well as the
connections between the pulmonary artery (PA) segments
AS and A4.

monary artery, which serves as the drainage route for SA-PAFs,
is often misidentified as a pulmonary embolus. This misinter-
pretation occurs because the target pulmonary artery receives
retrograde blood flow from the systemic arteries, and the
contrast agent administered through the peripheral vein has
not yet arrived in the pulmonary artery. However, in the de-
layed phase, when the contrast medium reaches the systemic
artery, uniform contrast enhancement is observed, which is
clearly distinguishable from PE (Fig. 2E, F). Therefore, imag-
ing the delayed phase, in addition to the pulmonary artery
phase, during contrast-enhanced CT is recommended. This
characteristic finding, which reflects retrograde blood flow
in the pulmonary artery, is instrumental in the diagnosis of
SA-PAFE.

Reports on SA-PAF with multiple feeders are scarce [10].
Previous studies have noted the involvement of various sys-
temic arteries, including the bronchial [11], inferior phrenic
[3,6], internal mammary [6], and coronary arteries [12]. In the
present case, 2 feeding arteries, the It-IPA and 1t-IMA, were
identified. The presence of multiple feeders and drainage
veins complicates hemodynamics. Three-dimensional recon-
struction images are particularly useful in identifying abnor-
mal vessels [7]. In this case, these images were valuable for
identifying the feeding artery and clarifying its relationship
with other vessels prior to angiography (Fig. 3).

Fig. 4 - Selective angiography findings. Selective angiography of the left inferior phrenic artery shows retrograde
visualization of the pulmonary artery A5 segment (arrowheads) and the left internal mammary artery (arrows) after
forming a fistula (asterisk) (A). Selective angiography of the left internal mammary artery shows retrograde visualization of
the pulmonary artery A5 (arrowheads) and A4 (arrows) segments after forming fistulae (asterisks) (B). Angiography of the
main left pulmonary artery does not reveal any arteriovenous malformations or fistulae during the pulmonary artery (C)

and venous phases (D).




2308

RADIOLOGY CASE REPORTS 20 (2025) 2304-2308

Conclusion

SA-PAF is frequently misdiagnosed as a PAVM; however, the
presence or absence of pulmonary vein dilation on CT can be a
key distinguishing feature. Contrast-enhanced CT can reduce
the risk of misdiagnosing SA-PAF as PE by imaging both the
pulmonary artery and the late phases. Three-dimensional re-
constructed images are valuable for identifying the nutrient
arteries and their relationships with other vessels before an-

giography.

Patient consent

Informed written consent was obtained from the patient for
the publication of this report and any accompanying images.
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