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On location, territory, and significance

Intracoronary pressure measurement under maximally hyperemic
conditions (FFR) has become the gold standard in assessing the func-
tional significance of intermediate coronary artery stenoses. In this
issue, Barbin et al. assess the potential importance of lesion location in
predicting the functional significance of coronary stenoses.

In their study, 618 patients had one or more coronary vessels inter-
rogated to determine the functional significance of angiographically
intermediate stenoses. FFR was determined to be “positive” - (distal
to proximal pressure ratio <0.8 under maximal hyperemia) twice as
frequently in LAD lesions compared to those in other native coronary
vessels (33% vs 16.5% p <.001). Lesions length tended to be greater in
the LAD (22 mm vs 18 mm), though this was not statistically significant
[1].

Is this simply chance, or are there potential differences in the left an-
terior descending artery that do in fact predict this outcome? Leone and
colleagues assessed multiple clinical, plaque, and arterial characteristics
of coronary lesions in an attempt to predict FFR positivity. In their study,
FFR was also more frequently positive in the LAD compared with the
other coronary arteries (39% vs 9% p < .05). Proximal LAD stenoses
were more frequently positive than mid and distal LAD lesions
(52% vs 32%), despite similar plaque characteristics. In their multivariate
model, Myocardial Jeopardy Index, an indicator of the amount of myo-
cardium at risk from the assessed stenosis, was the strongest predictor
of a positive FFR [2].

Others have also shown that interrogation of intermediate stenoses
in the LAD is more likely to be positive. In separate studies, Kang et al.
and Harle et al. reported higher median values of FFR in LAD compared
to non-LAD stenoses [3,4]. And, again, in the study by Kang et al., LAD le-
sion location was found to be an independent predictor of a positive FFR
(<0.80) [3]. Nakamura and colleagues found “reverse angiographic mis-
match” (visually estimated angiographs stenosis <75% with FFR <0.08)
to be more common in LAD stenoses, whereas the inverse was more
common in non-LAD stenoses [5].

What explains this repeated finding of greater FFR “positivity” in the
LAD? As we noted earlier, FFR is inversely correlated with myocardial
jeopardy index, as larger areas of subtended myocardium require higher
flow, and, potentially, a higher pressure gradient during maximal hy-
peremia [2]. Additionally, Hdrle and colleagues analyzed 70 CT angio-
grams, largely from patients being assessed for TAVR, and found that,
in the supine position (in which FFR is also assessed) the LAD generally
“flows uphill”, with its lowest point at the left main bifurcation, and
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highest at the apex. The Left Circumflex, in contrast, generally takes a
“downbhill” course, with the course of the RCA somewhat variable. Per-
haps this invokes differences in hydrostatic pressure, particularly
under conditions of maximal hyperemia, in the higher frequency of pos-
itive FFR findings in the LAD. In this study which included intra-arterial
pressure measurements, this effect was particularly pronounced when
aortic pressure was low [6].

Barbin et al. confirm what had been previously noted - that FFR
measurement is more likely to be positive in LAD stenoses than in
non-LAD lesions, despite similar stenosis severity and plaque character-
istics. A larger arear of myocardium supplied and even, perhaps, an “up-
hill course” may be potential explanations. But the validity and utility of
FFR endures, regardless of the vessel studied [7].

Scott W. Shurmur

Texas Tech University Health Sciences Center, Lubbock, TX, United States
of America

Division of Cardiology, Texas Tech University Health Sciences Center,
3601 4th Street, MS 9410, Lubbock, TX 79430, United States of
America.

E-mail address: Scott.shurmur@ttuhsc.edu.

References

[1] Barbin CM, Vasudevan A, Choi JW, McCullough PA, Schussler JM, Vallabhan RC, et al. Fre-
quency of abnormal fractional flow reserve measurements among major coronary arteries.
Cardiovasc Revasc Med Apr 25, 2018 [pii: $1553-8389(18)30145-3].

[2] Leone AM, De Caterina AR, Basile E, Gardi A, Laezza D, Mazzari MA, et al. Influence of the
amount of myocardium subtended by a stenosis on fractional flow reserve. Circ Cardiovasc
Interv Feb 2013;6(1):29-36.

[3] Kang S], Lee JY, Ahn JM, Mintz GS, Kim W], Park DW, et al. Validation of intravascular
ultrasound-derived parameters with fractional flow reserve for assessment of coronary ste-
nosis severity. Circ Cardiovasc Interv Feb 1, 2011;4(1):65-71.

[4] Harle T, Meyer S, Bojara W, Vahldiek F, Elsdsser A. Intracoronary pressure measurement dif-
ferences between anterior and posterior coronary territories. Herz Jun 2017;42(4):395-402.

[5] Nakamura M, Yamagishi M, Ueno T, Hara K, Ishiwata S, Itoh T, et al. Prevalence of visual-
functional mismatch regarding coronary artery stenosis in the CVIT-DEFER registry.
Cardiovasc Interv Ther Oct 2014;29(4):300-8.

[6] Harle T, Luz M, Meyer S, Kronberg K, Nickau B, Escaned ], et al. Effect of coronary anatomy
and hydrostatic pressure on intracoronary indices of stenosis severity. JACC Cardiovasc
Interv Apr 24, 2017;10(8):764-73.

[7] De Bruyne B, Pijls NH, Kalesan B, Barbato E, Tonino PA, Piroth Z, et al. Fractional flow
reserve-guided PCI versus medical therapy in stable coronary disease. N Engl ] Med Sep
13, 2012;367(11):991-1001.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.carrev.2018.12.024&domain=pdf
https://doi.org/10.1016/j.carrev.2018.12.024
http://www.sciencedirect.com/science/journal/15538389

	On location, territory, and significance
	References


