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a B S T r a C T
#FullPhysiology is a comprehensive and systematic approach to evaluate patients with suspected coronary disease using 
PressureWire technology (abbott vascular, Santa Clara, Ca, USa). This advancement in technology enables the investi-
gation of each component of the coronary circulation, including epicardial, microvascular, and vasomotor function, with-
out significantly increasing procedural time or technical complexity. By identifying the predominant physiopathology 
responsible for myocardial ischemia, #FullPhysiology enhances precision medicine by providing accurate diagnosis and 
facilitating tailored interventional or medical treatments. This overview aims to provide insights into modern coronary 
physiology and describe a systematic approach to assess epicardial flow-limiting disease, longitudinal physiological 
vessel analysis, microvascular and vasomotor dysfunction, as well as post- percutaneous coronary intervention (PCi) 
physiological results.
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Coronary physiology, which includes indexes 
for the assessment of epicardial vessels and 

microcirculation, has been introduced and vali-
dated to support physicians in their daily clini-
cal decision-making for patients with coronary 
artery disease (Cad). despite numerous ran-

domized clinical studies and high levels of rec-
ommendation in both european and american 
guidelines, the integration of coronary physiol-
ogy into everyday clinical practice remains lim-
ited. The low uptake of coronary physiology is 
likely attributed to a combination of factors, in-
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by administering intracoronary adenosine (200 
µg for the left coronary artery, 100 µg for the 
right coronary artery), and/or intravenous ade-
nosine (140 mg/kg/min), and/or papaverine (15 
mg for the left coronary artery, 10 mg for the 
right coronary artery), and/or contrast media. 
intravenous adenosine should be preferred over 
intracoronary adenosine as it allows for more 
reproducible assessments and longitudinal pull-
back in case of positive value. in cases where 
pharmacological hyperemia is to be avoided, 
the contrast fractional flow reserve (cFFR) can 
be used, which takes advantage of the vasodi-
latory properties of contrast medium and has 
proven to be the most efficient surrogate of the 
FFr.2 Systematically using both non-hyperemic 
and hyperemic physiology offers the advantage 
of a comprehensive assessment that includes 
the vasodilatory response to the hyperemic 
stimulus. importantly, there are clinical sce-
narios where nHPr/FFr discordance occurs, 
and measuring both provides a complete picture 
of the functional status of the coronary vessel. 
For vessels showing positive nHPr and/or FFr 
values, longitudinal assessment of the disease is 
essential to optimize patients’ management and 
PCi procedural planning.3 The pressure wire 
pullback technique provides a point-by-point 
physiological map of the vessel and should be 
performed in every case to define the predomi-
nant pattern of disease (focal, diffuse or mixed 
pattern) and to exclude significant drift of the 
pressure trace.3 Pressure wire pullback can be 
performed at rest or during steady-state hyper-
emia, with the latter offering the advantage of 
highlighting even minor pressure gradients that 
are often disregarded using nHPr-based tech-
niques.

Step II: microcirculation

More than 50% of patients referred for coro-
nary angiogram due to anginal symptoms and 
evidence of inducible myocardial ischemia on 
non-invasive tests do not exhibit angiographic 
obstructive Cad (anoCa).4-6 Coronary micro-
vascular dysfunction (CMD) plays a significant 
role in the pathophysiology of anoCa patients, 
and it is present in nearly 30% of the cases with 
negative FFr (FFr >0.80).4-6 in addition, since 

cluding operators’ mindset, additional costs and 
lack of reimbursement, increased procedural 
time, and perceived difficulties in the interpreta-
tion of pressure traces.1 However, recent studies 
and technological advancements offer an oppor-
tunity to overcome these barriers, transforming 
coronary physiology from a simple diagnostic 
tool into a comprehensive assessment of each 
individual component of the coronary circula-
tion. It is now possible to efficiently integrate 
the assessment of epicardial, microvascular, and 
vasomotor function within a single procedure, 
enabling the definition and optimal management 
and procedural planning for various challenging 
clinical conditions.

The aim of this overview is to provide insights 
into modern coronary physiology and to describe 
a systematic approach for implementing coro-
nary physiology into daily practice, specifically 
referred to as #FullPhysiology.

#FullPhysiology

The #FullPhysiology approach consists of a sys-
tematic step-by-step assessment of each compo-
nent of the coronary circulation, including epi-
cardial, microvascular, and vasomotor function 
(Figure 1). The #FullPhysiology approach is 
optimized using Coroflow Coroventis platform 
with PressureWire X guidewire (abbott vascu-
lar, Santa Clara, Ca, USa). it is important to ac-
knowledge that not every step is mandatory for 
every clinical case, and the approach should be 
tailored to the patient’s clinical presentation and 
condition.

Step I: epicardial vessel

The first step involves evaluating the epicardial 
vessel. The evaluation begins with the measur-
ing the non-hyperemic pressure ratio (nHPr). 
various nHPr measurements are available, and 
current data suggest overall equivalence among 
these indexes. In the Coroflow Coroventis plat-
form, the resting full-cycle ratio (rFr) is the 
available nHPr measurement. Unlike other 
nHPr measurements, rFr evaluates the entire 
cardiac cycle and not just the diastolic phase. 
Following this, fractional flow reserve (FFR) 
should be assessed. Hyperemia can be induced 
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also be considered in patients with epicardial 
coronary disease.7

Thermodilution-based assessment of CMd in-
volves injecting 3 ml of room-temperature saline 

CMd and endothelial-dependent vasomotor dys-
function are early manifestations of atheroscle-
rosis that can progress to obstructive Cad, the 
assessment of microcirculatory function could 

Figure 1.—#FullPhysiology step-by-step assessment of coronary circulation.

#FULLPHYSIOLOGY

POST PCI ASSESSMENT 
(IF APPLICABLE)

VASOMOTOR FUNCTION

MICROCIRCULATION

EPICARDIAL VESSEL

• RFR/cFFR/FFR/CFR/IMR
•  Perform pressure wire 

pullback

•  Vasoreactivity test with ach

• CFR (<2.0)
• IMR (>25)
• RRR (<2.0)

• RFR (≤0.89)
• cFFR (≤0.85)
• FFR (≤0.80)
•  Perform pressure wire 

pullback

COPYRIGHT©
 2023 EDIZIONI MINERVA MEDICA

Th
is

 d
oc

um
en

t i
s 

pr
ot

ec
te

d 
by

 in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

 N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
. I

t i
s 

pe
rm

itt
ed

 fo
r p

er
so

na
l u

se
 to

 d
ow

nl
oa

d 
an

d 
sa

ve
 o

nl
y 

on
e 

fil
e 

an
d 

pr
in

t o
nl

y 
on

e 
co

py
 o

f t
hi

s 
Ar

tic
le

. I
t i

s 
no

t p
er

m
itt

ed
 to

 m
ak

e 
ad

di
tio

na
l c

op
ie

s 
(e

ith
er

 s
po

ra
di

ca
lly

 
or

 s
ys

te
m

at
ic

al
ly,

 e
ith

er
 p

rin
te

d 
or

 e
le

ct
ro

ni
c)

 o
f 

th
e 

Ar
tic

le
 f

or
 a

ny
 p

ur
po

se
. 

It 
is

 n
ot

 p
er

m
itt

ed
 t

o 
di

st
rib

ut
e 

th
e 

el
ec

tro
ni

c 
co

py
 o

f 
th

e 
ar

tic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tra

ne
t 

fil
e 

sh
ar

in
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

 m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 th
e 

Ar
tic

le
. T

he
 u

se
 o

f a
ll 

or
 a

ny
 p

ar
t o

f t
he

 A
rti

cl
e 

fo
r 

an
y 

C
om

m
er

ci
al

 U
se

 is
 n

ot
 p

er
m

itt
ed

. T
he

 c
re

at
io

n 
of

 d
er

iv
at

iv
e 

w
or

ks
 fr

om
 th

e 
Ar

tic
le

 is
 n

ot
 p

er
m

itt
ed

. T
he

 p
ro

du
ct

io
n 

of
 r

ep
rin

ts
 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 

co
ve

r, 
 o

ve
rla

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rti
cl

e.
 I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fra

m
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tra

de
m

ar
k,

 lo
go

, 
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



inTraCoronary PHySiology iMPleMenTaTion in daily PraCTiCe SCarSini

vol. 71 - no. 5 Minerva Cardiology and angiology 507

Step III: vasomotor function

Up to three quarter of ANOCA patients exhibits 
identifiable disorders of coronary vasomotion, 
including epicardial or microcirculation vaso-
spasm.9 it is noteworthy that coronary vasomo-
tion disorders often coexist with CMD and/or ob-
structive Cad (Figure 2). The assessment of va-
somotor function constitutes the third step of the 
#FullPhysiology approach and relies on specific 
provocative tests. vasospastic angina is a clinical 
condition characterized by enhanced reactivity 
of vascular smooth muscle, resulting in spasm or 
impaired vasodilatation of the microvascular and/
or epicardial compartments.9 These conditions 
are frequently misdiagnosed due to their tran-
sient nature. Therefore, a systematic diagnostic 
assessment including vasoreactivity tests is rec-
ommended, especially in absence of obstructive 
Cad. impaired microcirculatory vasodilation 
can be attributed to two primary subtypes: endo-

through the guiding catheter and observing the 
corresponding thermodilution curve on a dedi-
cated monitor. Three injections are performed at 
baseline and subsequently after inducing steady-
state hyperemia. Bolus thermodilution enables 
the measurement of two invasive indexes: cor-
onary flow reserve (CFR) and the index of mi-
crocirculatory resistance (iMr). a detailed de-
scription of these indexes is beyond the scope of 
this overview and can be found in more detailed 
sources.8 In summary, CFR reflects the ability 
of the entire coronary circulation, encompassing 
both epicardial and microvascular components, 
to adapt to increased myocardial oxygen request. 
Pathological CFr values are considered to be 
less than 2.0 and serve as a hallmark of CMd 
in the absence of obstructive Cad. Conversely, 
IMR is a specific index of microcirculatory re-
sistance that exhibits relative independence from 
hemodynamic conditions. Values equal to or ex-
ceeding 25 units are suggestive of CMd.

Figure 2.—#FullPhysiology-based precision medicine.

Beta-blockers (Nebivolol)
Calcium Channel Blockers

Ranolazine
Trimetazidine

Ivabradine
Nicorandil

Verapamil Diltiazem
Nitrates

Nicorandil

Coronary
revascularization

Ace inhibitors
High dose statins

Ezetimibe
Bempedoic acid
Icosapent ethyl
PCSK9 inibitor

Multidomain lifestyle intervention
CV risk factors

Control diet
Exercise training

NO CARDIAC PAIN: FFR >0.80, RFR >0.89, cFFR >0.85, CFR >2.0, IMR <25

ANGINA DUE
TO EPICARDIAL

STENOSIS

MICROVASCULAR
ANGINA

VASOSPASTIC ANGINA
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ize the intracoronary physiology assessment for 
each patient to obtain the necessary information 
for accurate diagnosis and treatment.

Diagnosis of obstructive coronary artery disease

The most commonly used tool for determining 
flow-limiting coronary lesions in the epicardial 
vessels is FFr. deferring coronary lesions with 
FFr value >0.80 is considered safe and it is rec-
ommended by international guidelines.10,11 rFr 
and cFFr are viable alternatives to FFr, with 
deferral thresholds of >0.89 and >0.85, respec-
tively.12 It is advisable to collect more indexes 
(hyperemic and not). rFr and cFFr should be 
assessed at the beginning of the procedure, prior 
to inducing hyperemia for FFr and microcircu-
lation assessment. in cases where there is dis-
agreement between rFr and FFr, the decision 
on which parameter to rely on should be based 
on the patient’s clinical history, functional pat-
tern of Cad, and microcirculation status (see 
below for further details).

Functional patterns of CAD

evaluating longitudinal assessment of Cad 
distribution pattern provides an additional di-
mension for characterizing the disease beyond 
angiography and functional evaluation of lesion 
significance. Functional patterns of CAD include 
focal stenosis, serial stenoses, diffuse disease and 
mixed patterns. Focal stenosis is defined at pres-
sure wire pullback as an abrupt pressure drop 
(delta FFR ≥0.05 or delta RFR ≥0.03) over a 
short vessel segment (≤20 mm) (Figure 3). Serial 
lesions are defined as two or more focal steno-
ses separated by a non-diseased vessel segment 
>20 mm (Figure 3). Conversely, diffuse disease 

thelium independent and endothelium dependent. 
The assessment of endothelium-independent 
function involves the use of thermodilution-based 
indexes, namely the index of IMR and CFR, as 
described at step 2. Conversely, the evaluation of 
endothelial-dependent vasomotor function entails 
intracoronary vasoreactivity testing primarily uti-
lizing incremental doses of acetylcholine (aCh) 
infusion (Table i). aCh, acting as a neurotrans-
mitter, primarily mediates the production of nitric 
oxide (NO) by the endothelium, playing a cru-
cial role in flow autoregulation. In the presence 
of endothelial dysfunction, aCh primarily binds 
to vascular smooth muscle cells, leading to para-
doxical vasoconstriction. The vascular response 
to aCh demonstrates endothelial dysfunction 
and/or hyperreactivity of vascular smooth cells if 
paradoxical vasoconstriction occurs after Ach in-
fusion.6 The clinical vasoreactivity test typically 
entails coronary angiogram, 12-lead eCg, and 
symptoms monitoring during ach intracoronary 
infusion at incremental dosage (Table i).

Step IV: post-PCI assessment

in vessels treated with PCi, it is imperative to 
repeat the functional assessment using the same 
approach prior to the procedure. in particular, 
pressure wire pullback should be repeated before 
the end of the procedure, as pullback may high-
light residual focal drop inside and/or outside the 
stent, which may require further treatment and 
optimization.

The objectives of #FullPhysiology

#FullPhysiology aims to clarify nine crucial as-
pects outlined below. The operator must custom-

Table I.—� Vasoreactivity test.
Step aCh dose Time action
Step i 20 µg 2 at the end of each step ask for symptoms, record eCg and repeat angiography
Step ii 50 µg 2
Step iii 100 µg 2
LCA: left coronary artery; RCA: right coronary artery; RFR: resting full-cycle ratio; Ach: acetylcholine, IMR: index of microcirculatory 
resistance.
Three sequential manual infusions of acetylcholine over a period of two minutes via the guiding catheter for assessment of the lCa. although 
discouraged, vasoreactivity test can be performed also on RCA at lower doses (maximum 50 µg). The infusion should be slow and controlled 
in order to avoid excessive, variable volume altering coronary flow. If spasm persists for more than 1-2 minutes or if hemodynamic instability 
occurs, it is recommended to administer intracoronary nitroglycerin injection (100-200 μg) to alleviate the condition. The vasoreactivity test 
can be conducted by keeping the pressure wire in the same vessel where microcirculation has been assessed. in this case, rFr can be used to 
monitor epicardial spasm (significant reduction from baseline value) at the end of each Ach infusion (avoiding repeating angiography after 
each step), while IMR and the mean transit time (Tmn) can be used to monitor microvascular spasm (significant increase in the Tmn values).
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pattern often exhibits features of both the focal 
and diffuse disease patterns. Mixed patterns have 
been classified in predominantly focal (type I), 
predominantly diffuse (type ii), and balanced 

is characterized by a progressive decrease of 
the pressure gradient in a diseased segment ≥20 
mm, without clearly identifiable focal lesions 
(Figure 3). However, the observed distribution 

Figure 3.—a PressureWire pullback interpretation of different pattern of coronary artery disease.

Focal stenosis

Diffuse disease

Serial lesions
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ter understanding of its prognostic implications. 
nevertheless, it is plausible that this condition 
reflects an early damage to the microvascular 
structure, which is still compensated as indicated 
by CFr values slightly above the pathological 
threshold. Although further confirmation is need-
ed, it is possible that early identification of this 
condition, along with appropriate treatment and 
lifestyle interventions, prevent its progression 
into more severe and permanent forms of CMd.

Epicardial vasospasm

Epicardial spasm is defined as the presence of all 
the following: typical chest pain, ischemic eCg 
changes and ≥90% epicardial coronary artery 
vasoconstriction compared to angiography after 
nitroglycerin administration (Table i).15 if the 
pressure wire is left in place and rFr is moni-
tored, a significant reduction in the RFR value 
from baseline can be observed (Table i). The test 
result is considered inconclusive if only one or 
two of these criteria are met.

Microvascular spasm

Microvascular spasm is defined as the presence 
of typical chest pain, ischemic eCg changes, 
but without evidence of epicardial spasm (Table 
i).16 during conventional angiography, a slowing 
of contrast media flow in the epicardial vessel 
can be observed. if the pressure wire is kept in 
place and bolus thermodilution is performed, an 
increase in microvascular resistance can be ob-
served (Table i). Patients with myocardial bridg-
ing are prone to both epicardial spasm and mi-
crovascular dysfunction.

Post-PCI epicardial vessel assessment

Coronary revascularization is performed with 
the goal of restoring blood flow and preventing 
residual myocardial ischemia. PCi should be 
considered successful if both these conditions 
are satisfied. However, it is unfortunate that even 
when angiographic results appear satisfactory, 
up to 30% of cases exhibit suboptimal physi-
ological findings after PCI.17 Based on avail-
able data, it is crucial to achieve a final post-PCI 
FFr value >0.90 (or higher) to ensure optimal 
outcomes. recent evidence suggests that this 

focal/diffuse distribution (type iii). distinguish-
ing between predominantly focal vs. diffuse 
disease has significant implications in the clini-
cal management. diffuse disease is associated 
with unfavorable procedural outcomes in terms 
of both intracoronary physiology and imaging13 
and suboptimal patient-reported outcomes after 
PCi.14 Moreover, the disease pattern represents 
an important determinant of rFr/FFr discor-
dance. in case of discrepancy, abnormal rFr 
tends to be associated with predominantly dif-
fuse disease, whereas abnormal FFr tends to 
be associated with predominantly focal pattern 
of disease.3 Several tools have been developed 
to improve the characterization of the distribu-
tion pattern of Cad. Currently, none of these 
tools demonstrated superiority over qualitative 
assessment. Therefore, until further studies and 
data are available, we recommend incorporating 
qualitative information into daily practice.

Structural coronary microvascular dysfunction

Structural CMd is consequent result of adverse 
arteriolar remodeling, which includes capillary 
rarefaction and perivascular fibrosis. This leads 
to increased microcirculatory resistance and in-
sufficient coronary flow increase in response to 
myocardial oxygen demand. Structural CMD is 
defined in presence of impaired CFR (<2) and 
iMr (>25) values.

Functional coronary microvascular dysfunction

Functional CMd is characterized by an impaired 
vasodilatation with a CFR (<2), but with a pre-
served IMR (≤25 units). This suggests the inabil-
ity of coronary microcirculation to enhance coro-
nary flow adequately through vasodilation in re-
sponse to increased myocardial oxygen demand, 
despite having low microvascular resistance.

Compensated (initial) structural coronary mi-
crovascular dysfunction

in daily clinical practice, it is not uncommon to 
encounter patients with normal CFr values (>2) 
but abnormal iMr values (>25 units). This con-
dition is less well-defined and standardized com-
pared to the previously mentioned dysfunctions, 
and ongoing studies are necessary to gain a bet-
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dysfunction has been linked with myocardial in-
jury after PCi.21 Both baseline and post PCi-iMr 
values are associated with PCi-related myocar-
dial damage. notably, PCi-related microvascular 
dysfunction can influence post-PCI FFR and it 
may hamper the accuracy of post-PCi FFr prog-
nostic stratification. Murai et al. demonstrated 
that iMr was an independent predictor of post-
PCi FFr.22 Therefore, pre- and post-PCi mi-
crocirculation assessment could provide a more 
complete picture of the physiological findings 
and contribute to better risk stratification for car-
diovascular events of patients undergoing revas-
cularization.23 Patients with negative post-PCi 
FFr and iMr values have a higher likelihood of 
being free from adverse events and residual an-
gina. Conversely, patients with positive post-PCi 
FFr values are at higher risk of target vessel fail-
ure, whereas those with positive post-PCi iMr 
values may experience residual angina.

In-depth exploration 
#FullPhysiology in daily cases

Patient with ANOCA

Patients who are admitted to cath-lab with angina 
symptoms and exhibit non-obstructive coronary 
artery disease during conventional coronary an-
giography require a comprehensive assessment. 
This assessment aims to identify the underlying 
pathophysiological mechanism and facilitate the 
implementation of personalized medical thera-
py.4,5 invasive functional assessment plays a piv-
otal role in guiding the therapeutic approach in 
such cases, allowing the selection of appropriate 
pharmacological classes based on the main phys-
iopathology pathway involved. The advantages 
of this approach lie in angina relief and quality 
of life, and the potential reduction of hospital 
admissions and healthcare costs. although the 
evidence is limited ongoing studies are further 
contributing to our understanding of anoCa di-
agnosis and guiding the development of tailored 
treatment strategies, which can be summarized 
as follows:

• a multidomain lifestyle intervention should 
be implemented to manage cardiovascular risk 
factors, including smoking cessation, angioten-
sin converting enzyme inhibitor, lipid-lowering 

specific cutoff is considerate appropriate for the 
right coronary artery and left circumflex, but 
its applicability to the left anterior descending 
artery (lad) is uncertain. due to the distribu-
tion and hydrodynamic effects associated with 
the position of the lad, a post-PCi FFr value 
>0.86 should be considered acceptable. Subop-
timal post-PCi physiology may be attributed to 
several factors, including stent-related complica-
tions, residual focal or diffuse disease in the un-
treated segments of the vessel, coronary spasm, 
or increased vasomotor tone. Understanding the 
mechanism of abnormal post-PCi physiology is 
key in optimizing procedural outcomes. in this 
regard, pressure wire pullback provides essen-
tial information, and it is recommended to spot 
residual pressure gradients. When the residual 
pressure gradient is localized within the stented 
segment of the vessel, intracoronary imaging has 
revealed that several factors such as geographi-
cal miss of the plaque, stent malapposition, stent 
underexpansion, plaque or thrombus in-stent 
prolapse, and major stent edge dissection may 
contribute to suboptimal post-PCi FFr.18 The 
Oxford Optimization of PCI (OxOPT) study ad-
dressed stent-related anomalies by employing 
additional stenting and/or post-dilatation, result-
ing in a significant FFR increase in most cases 
(from 0.80±0.02 to 0.88±0.01). in case of resid-
ual diffuse disease beyond the stent, it may be 
necessary to accept because further intervention 
is unlikely to improve the functional result and 
it may increase the risks associated with over-
stenting.3,19 However, in cases where the residual 
pressure gradient is attributed to focal stenoses 
that were initially overlooked during the initial 
angiographic or functional pre-PCi assessment, 
further PCi can lead to improved procedural out-
comes. To identify the location of any potential 
pressure drop, it is advisable to mark the distal 
and the proximal stent edges during the pullback 
maneuver.20

Post-PCI assessment of microcirculation

after PCi, there are potential risks such as dis-
tal embolization of plaque debris and thrombotic 
aggregates, side branch occlusion or flow-lim-
iting dissection, which can lead to myocardial 
damage. Moreover, pre-existing microvascular 
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vessel. it is preferable to perform FFr pullback 
because it amplifies the gradients and improves 
the signal to noise ratio, enabling the detection of 
residual functionally significant lesions even in 
the presence of minor angiographic narrowing. 
Furthermore, thorough evaluation of microcircu-
latory and vasomotor function is essential in this 
scenario, particularly if angina occurs at rest. it 
should be noted that symptoms may not solely 
be attributable to epicardial narrowing caused 
by atherosclerosis, as CMd and/or vasomotor 
dysfunction often coexist with obstructive CAD. 
Tailoring medical therapy based on invasive 
functional results (CFr, iMr, aCh vasoreactive 
test) can lead to improved control of symptoms 
and enhance overall quality of life for patients. 
Furthermore, this approach can facilitate better 
patient understanding of their coronary disease, 
reduce the need for multiple noninvasive isch-
emia-inducing tests, and minimize the require-
ment for repeated coronary angiography.

Non-culprit lesion of patients with myocardial 
infarction and multivessel disease

The utilization of coronary physiology to guide 
non-culprit revascularization in patients with 
myocardial infarction and multivessel disease 
has been the subject of extensive discussion due 
to conflicting results.26,27 nonetheless, coronary 
physiology guided revascularization of non-cul-
prit lesions can help avoid unnecessary proce-
dures in case of non-ischemic findings, thereby 
reducing the risk of procedure-related compli-
cations. #FullPhysiology serves as a valuable 
tool in enhancing the accuracy of intracoronary 
functional assessment of non-culprit vessels. in 
the subacute phase of Mi, the coronary micro-
circulatory function of non-infarct related arter-
ies may show transient abnormalities that tend 
to recover over time. a substudy of the reduc-
ing Microvascular dysfunction in revascular-
ized STeMi Patients by off-target Properties 
of Ticagrelor (redUCe-Mvi) trial revealed 
noteworthy findings regarding coronary flow re-
serve (CFR) and index of microcirculatory resis-
tance (IMR) in non-culprit vessels. Specifically, 
one month following the index procedure, CFR 
showed a significant increase, while IMR tended 
to decrease. interestingly, during the acute phase 

treatment, dietary modifications, weight control, 
and exercise training;

• in patients with compensated, structural, or 
functional CMD, beta blockers (BB) are the first-
line therapy. BB are effectively control angina, 
especially if effort-angina is the predominant. 
Moreover, they showed to improve exercise tol-
erance. nebivolol, in particular, has been sug-
gested due to its ability to promote nitric oxide 
production at the endothelial level. Similarly, 
non-dihydropyridine calcium channel blockers 
(CCB) are effective antianginal therapies and 
may be used in patients who are intolerant to BB 
or when concurrent microvascular spasm has 
been identified. Conversely, nitrates should be 
avoided due to the potential stealing effect relat-
ed to vasodilation. additional treatment options 
include nicorandil (a potassium channel activa-
tor with effective coronary microvascular dila-
tory effects), ranolazine (a selective late-sodium 
current inhibitor that showed beneficial effects 
in patients with impaired CFr24), ivabradine, 
trimetazidine, and low doses of tricyclic antide-
pressants, such as imipramine and xanthine de-
rivates;6

• in patients with positive vasoreactivity test, 
dialtiazem or verapamil are considered first-line 
therapies due to their demonstrated effect in im-
proving angina status and reducing major adverse 
cardiovascular events (MaCe). it is important 
to note that discontinuing CCB therapy in this 
context has been associated with increased risk 
of MaCe.8 While long acting-nitrates have been 
traditionally used as anti-anginal management of 
vasospastic angina, their benefits have come into 
question.25 Conversely, BB should be avoided in 
patients with vasospastic angina, as they may po-
tentially worsen vasospasm by unmasking coro-
nary alfa-receptors.

Patients with recurrent angina despite complete 
revascularization

Patients with obstructive Cad who underwent 
complete revascularization continuing to experi-
ence recurrent angina require a comprehensive 
evaluation using #FullPhysiology to determine 
the underlying pathological mechanism caus-
ing these recurring symptoms. initially, pressure 
wire pullback should be performed in the treated 
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medical therapy. This approach has the potential 
to reduce angina relapsing, hospital admissions, 
and improve patients’ overall quality of life.

Key messages

• identifying the predominant pathophysi-
ology responsible for myocardial ischemia 
enhances precision medicine by providing 
accurate diagnosis and facilitating tailored 
interventional or medical treatments.

• #FullPhysiology is a comprehensive and 
systematic approach for the evaluation of pa-
tients with suspected coronary disease using 
PressureWire technology, embodying preci-
sion cardiovascular medicine.

• Such refined methodology entails as-
sessing epicardial flow-limiting disease, 
longitudinal physiological vessel analysis, 
microvascular and vasomotor dysfunction, as 
well as post-percutaneous coronary interven-
tion physiological results.
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of myocardial infarction, there was an observed 
blunted hyperemic response to adenosine, lead-
ing to a significant decrease in FFR in the non-
culprit vessel at the 1-month follow-up.28 Con-
versely, Mejía-rentería et al. observed that the 
hyperemic flow was preserved in the subacute 
phase of myocardial infarction, supporting the 
use of FFr in this setting.29 notably, non-culprit 
vessels exhibited similar IMR values compared 
to a matched cohort of stable patients, whereas 
CFr was lower in the non-culprit lesions. in-
terestingly, the reduction in CFr was primar-
ily attributed to an increase in resting coronary 
flow. This observation may have implications for 
nHPr in non-culprit vessels. in particular, a ten-
dency for overestimation of lesion severity was 
observed in the iSTeMi study using iFr, where 
the classification agreement between the acute 
phase and follow-up iFr values was only modest 
(78%).30 in practice, applying #FullPhysiology 
may assist the operator in selecting the most ap-
propriate tool to guide the decision-making. FFr 
should be preferred over nHPr if iMr is normal 
(≤25 units), the hyperemic response to adenos-
ine is preserved (rrr>2) and CFr is impaired 
because of significantly increased resting transit 
time. Conversely, nHPr may be preferred over 
FFR in case of significant increase of microcir-
culatory resistance (iMr >25 units) or a blunted 
hyperemic response to adenosine.

Conclusions

#FullPhysiology represents a comprehensive, 
step-by-step, systematic approach to patients 
with suspected coronary disease, aiming to 
overcome the simplistic and underutilized ap-
plication of pressure wire indexes. The ultimate 
objective of #FullPhysiology is to advance pre-
cision medicine by enabling accurate diagnosis 
and tailored treatments through maximizing the 
potential of the pressure/thermodilution wire. 
importantly, the implementation of #FullPhysi-
ology does not significantly increase costs or 
procedural time compared to standard coronary 
functional assessment. By adopting a systematic 
use of #FullPhysiology, we can enhance our un-
derstanding of each patient’s specific pathophys-
iology and tailor interventional procedures and 
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