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OAK BROOK, Ill. — A new study showed that a non-invasive imaging test can help
identify patients with coronary artery blockage or narrowing who need a revascularization
procedure. The findings were published as a Special Report in Radiology: Cardiothoracic
Imaging, a journal of the Radiological Society of North America (RSNA). 

 

Mangun Kaur Randhawa, M.D.

Doctors use coronary CT angiography (CTA) to diagnose narrowed or blocked arteries in
the heart. A CTA exam receives a score from mild (0‑1) to moderate (2‑3) to severe (4‑5).
Patients with scores above 3 typically require medical treatments and can potentially benefit
from stents or surgeries (revascularization) to restore blood flow to the heart.

“CTA tells you the degree to which a vessel is blocked,” said Mangun Kaur Randhawa,
M.D., a post-doctoral research fellow in the Department of Radiology at Massachusetts
General Hospital (MGH) in Boston. “But the degree of blockage doesn't always reliably
predict the amount of blood flow in the vessel.”

Doctors have traditionally relied on an invasive procedure known as invasive coronary
angiography to image vessels and more recently have added other invasive tests like
fractional flow reserve (FFR) to identify and assess significant blockages in the vessels.
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CT-FFR is a relatively new alternative that non-invasively models a patient’s coronary
blood flow using CTA images of the heart, AI algorithms and/or computational fluid
dynamics.

To assess the impact of the selective use of CT-FFR on clinical outcomes, Dr. Randhawa’s
research team conducted a retrospective study of patients who underwent coronary CTA at
MGH between August 2020 and August 2021. 

During the study period, 3,098 patients underwent coronary CTA. Of these, 113 coronary
bypass grafting patients were excluded. Of the remaining 2,985 patients, 292 (9.7%) were
referred for CT-FFR analysis, and eight of these exams were excluded, leaving a final study
group of 284. 

As expected, most referrals to CT-FFR were patients with scores of 3 or above. CT-FFR
was requested in the majority (73.5 %) of patients with a score of 3 (moderate
narrowing/blockage).

“In patients with moderate narrowing or blockage of the arteries, there can be ambiguity
about who would benefit from invasive testing and revascularization procedures,” Dr.
Randhawa said. “CT-FFR helps us identify and select those patients who are most likely to
benefit.”

Out of the 284 patients, 160 (56.3%) had a negative CT-FFR result of > 0.80, 88 patients
(30.9%) had a clearly positive (abnormal) result of ≤ 0.75, and the remaining 36 patients
(12.6%) had a borderline result between 0.76-0.80. 

Patients with significant narrowing/blockages on coronary CTA who underwent CT-FFR
had lower rates of invasive coronary angiography (25.5% vs. 74.5%) and subsequent
percutaneous coronary intervention (21.1% vs. 78.9%) than patients who were not referred
for a CT-FFR.

 

Brian B. Ghoshhajra,
M.D., M.B.A.
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“CT-FFR helps us identify patients who would most benefit from undergoing invasive
procedures and to defer stenting or surgical treatment in patients who likely won’t,” said
senior author Brian B. Ghoshhajra, M.D., M.B.A., associate chair for operations and
academic chief of cardiovascular imaging at MGH. “CT-FFR makes the CT ‘better’, but we
found that the benefits were highest when used selectively.”

Dr. Ghoshhajra added that their CT-FFR analysis was successful in the large majority of
patients, regardless of challenging factors such as elevated or irregular heart rates and
obesity. 

“When you objectively measure coronary artery flow with CT-FFR, you induce fewer
patients to be further investigated and treated, because you tend to treat not just what the
eyeball sees, but what the physiology supports,” he said.

The researchers said the study results demonstrate the utility of CT-FFR in clinical practice,
when used selectively, highlighting its potential to reduce the frequency of invasive
procedures in patients with significant coronary artery narrowing or blockages without
compromising safety. 

# # #

“Selective Use of CT Fractional Flow at a Large Academic Medical Center: Insights from Clinical
Implementation after 1 Year of Practice.” Collaborating with Drs. Randhawa and Ghoshhajra were Angelo K.
Takigami, M.D., Vikas Thondapu, M.D., Ph.D., Praveen G. Ranganath, M.D., Eric Zhang, M.D., Anushri
Parakh, M.D., Reece J. Goiffon, M.D., Ph.D., Vinit Baliyan, M.D., Borek Foldyna, M.D., Michael T. Lu,
M.D., Albree Tower-Rader, M.D., Nandini M. Meyersohn, M.D., and Sandeep Hedgire, M.D.

Radiology: Cardiothoracic Imaging is edited by Suhny Abbara, M.D., University of Texas Southwestern
Medical Center, Dallas, and owned and published by the Radiological Society of North America,
Inc.(https://pubs.rsna.org/journal/cardiothoracic) 

RSNA is an association of radiologists, radiation oncologists, medical physicists and related scientists
promoting excellence in patient care and health care delivery through education, research, and technologic
innovation. The Society is based in Oak Brook, Illinois. (RSNA.org)

For patient-friendly information on cardiac imaging, visit RadiologyInfo.org.
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