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(57) An apparatus is provided which improves the
evaluation of a patient’s vasculature by applying a cor-
rection to invasively acquired intravascular measure-
ment data of a vessel of interest on the basis of archived

patient data of said patient from a patient database. By
correcting the measurement data, co-morbidities of the
patient which may influence the intravascular measure-
ment results are accounted for.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an apparatus
for evaluating a patient’s vasculature, a corresponding
system, a method and a respective computer program.
In particular, the present invention relates to an improved
evaluation of the patient’s coronary vasculature, using
an intravascular measurement of a vessel of interest and
correcting the intravascular measurement results by
means of historic patient data of the patient that has been
archived in a respective patient database.

BACKGROUND OF THE INVENTION

[0002] Functional stenosis in coronary arteries is typ-
ically graded using Fractional Flow Reserve (FFR) or In-
stantaneous Wave-Free Ratio (iFR) as a surrogate for
intravascular flow measurements. Both, FFR as well as
iFR, are a measure for the pressure drop of the blood
along the stenosis, i.e. are determined as the ratio of the
pressure distal the stenosis (Pd) to the pressure in the
aorta (Pa).
[0003] In these measurements, it is assumed that this
pressure ratio Pd/Pa is proportional to the relation
Qstenosis/Qhealthy. Hereby, Qstenosis is defined as the
maximal volumetric blood flow rate in a vessel of interest
affected by stenosis and Qhealthy is defined as the
maximal volumetric blood flow rate in the respective
vessel of interest, if the vessel were healthy. Thus, it is
assumed that the pressure ratio may be used as a
measure for the remaining maximum flow capability
through a vessel of interest affected by the stenosis.
[0004] While, thus far, the flow capabilities of a vessel
of interest have been estimated using the above approx-
imation Qstenosis /Qheaithy ≈ Pd/Pa, this approximation only
holds true in case no further effects occur that influence
and/or change the hemodynamics inside the vessel of
interest. In that case, conclusions regarding the remain-
ing maximum flow capabilities within the vessel of inter-
est, drawn based on FFR/iFR measurements, may not
be correct. Accordingly, this may result in an inaccurate
evaluation of the patient’s vasculature, for example lead-
ing to situations in which it is incorrectly determined that
the patient does not have to be treated while, in reality,
a treatment should be performed.
[0005] Given the importance of assessing treatment
options correctly, an apparatus and a method is needed
which enables a more accurate evaluation of the patient’s
vasculature.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of the invention to pro-
vide a more accurate evaluation of the patient’s vascu-
lature. More particularly, it is an object of the invention
to provide an improved apparatus for evaluating a pa-

tient’s vasculature on the basis of an intravascular meas-
urement which takes into account additional factors such
as the patient’s health status and/or the patient’s co-mor-
bidities when assessing the blood flow capabilities.
[0007] Thus, an apparatus for evaluating a patient’s
vasculature is provided, which comprises an input unit
configured to receive intravascular measurement data
acquired in-situ for a vessel of interest in the patient’s
vasculature. The input unit is further configured to receive
archived patient data for the patient from a patient data-
base. Further, the apparatus comprises a correction unit
configured to apply a correction to the intravascular
measurement data on the basis of archived patient data.
[0008] In this context, the term intravascular measure-
ment data relates to data that has been acquired in-situ,
i.e. from inside a vessel of interest in a patient’s vascu-
lature. More particularly, the term intravascular measure-
ment data may refer to an intravascular measurement of
one or more health parameters, in particular one or more
hemodynamic parameters, inside the vessel of interest.
[0009] These measurements may typically be per-
formed by introducing a catheter including a measure-
ment device into the vessel of interest and using the
measurement device to collect one or more respective
health parameter values for the health parameter to be
regarded. In that respect, the term vessel of interest may
particularly refer to a vessel or a vessel segment in the
patient’s vasculature in which a stenosis is suspected.
[0010] The intravascular measurement data may par-
ticularly comprise a health parameter value or a plurality
of health parameter values collected at a plurality of in-
travascular positions along a longitudinal axis of the ves-
sel of interest.
[0011] According to a specific embodiment, the health
parameters may particularly relate to a hemodynamic pa-
rameter, such as the blood pressure in the vessel of in-
terest. Hereby, one or more blood pressure values may
be collected at one or more intravascular positions inside
the vessel of interest.
[0012] The term patient database refers to any kind of
database in which patient data may be stored. The da-
tabase may hereby be implemented by a server having
one or more storage components, such as solid state
memory devices, to store the archived patient data. The
database may also be implemented as a server system
including multiple servers, each having one or more re-
spective storage components. The database may like-
wise be implemented as a storage component, such as
a memory device, within a computer system. Likewise,
the database may be implemented as a single storage
component in a computer system.
[0013] The archived patient data may be retrieved by
accessing the database. In this context, the accessing
may be performed automatically by the apparatus in re-
sponse to the apparatus receiving the intravascular
measurement data. Likewise, the apparatus may be trig-
gered to access the database through a user input. Such
user input may particularly relate to a request for evalu-
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ation of the patient’s vasculature. Alternatively or addi-
tionally, the user input may relate to a user manually pro-
viding the intravascular measurement information. Fur-
ther, the accessing the database may be performed man-
ually by a user through a respective user terminal. That
is, the user may actively seek to access the archived
patient data from the database by inputting a respective
request into a user terminal.
[0014] To this end, the apparatus, the database and/or
the user terminal may be connected by a network con-
nection. Hereby, the apparatus, the database and/or the
user terminal may particularly be connected via the in-
ternet. In one embodiment, the database may be provid-
ed as a remote entity, such as a remote server or a remote
server system. The apparatus and/or the user terminal
may particularly be connected to the (remote) database
via a cloud service and the accessing to and retrieval
from the database may be performed via said cloud serv-
ice.
[0015] Having the apparatus and/or the user terminal
connected to the database via the internet and/or via a
cloud service allows the database to be provided at a
different location than the apparatus, thereby enabling a
centralized storage of the archived patient data. This cen-
tralized storage may allow for the archived patient data
to be accessed from different, spatially distributed treat-
ment sites.
[0016] Alternatively or additionally, the apparatus, the
database and/or the user terminal may be provided in
the same local area network. They may hereby be con-
nected to a network switch, such as a router, through a
wireless or wired connection in said network. In an em-
bodiment, it may also be possible to directly connect the
apparatus, the database and/or the user terminal to one
another, for example via a Bluetooth connection.
[0017] The term archived patient data refers to one or
more additional patient information that has been ob-
tained about the patient and stored in the patient data-
base. According to an embodiment, the archived patient
data may comprise personal patient information, such as
age, gender, known diseases running in the patient’s
family or the like. The archived patient data may also
comprise information about the patient’s medical history,
such as known chronic diseases, previous treatments,
long-term medication or similar information. The archived
patient data may further comprise historical medical
measurement data, such as electrocardiographic (ECG-)
data, diagnostic image data, or the like that has been
acquired for the patient in the past. Likewise, the archived
patient data may comprise the corresponding current
medical measurement data of the patient, i.e. the corre-
sponding medical data that has been recently acquired
for the patient. As such, the archived patient data may
particularly be suited to derive which co-morbidities
(aside from the stenosis) the patient may suffer from.
[0018] In this context, the term diagnostic image data
particularly refers to data that has been acquired using
a diagnostic imaging modality. More particularly, the di-

agnostic image data may refer to image data acquired
using X-ray scanning, computed tomography (CT), X-ray
angiography, positron emission tomography (PET), sin-
gle photon emission computed tomography (SPECT), ul-
trasound imaging, or the like. The diagnostic image data
may also be perfusion data obtained using magnetic res-
onance imaging (MRI), CT and/or PET. Further diagnos-
tic image data that may be useful for the above objective
may also be obtained.
[0019] Since the archived patient data provides further
information about the patient’s health state and/or exist-
ing co-morbidities, the archived patient data enables to
determine that the intravascular measurement data may
be influenced by irregularities and that certain health pa-
rameters used for evaluation thereof need to be corrected
accordingly. To that end, the archived patient data may
particularly be used to perform the necessary correction
of one or more of the health parameters used for assess-
ing the intravascular measurement data.
[0020] More specifically, the archived patient data may
allow to determine the factors influencing the intravascu-
lar measurement data, more particularly influencing the
health parameters used for assessment thereof. These
factors may lead to a deviation from respective reference
values for these health parameters. As an example, the
archived patient data may indicate that the patient is suf-
fering from a structural heart disease and/or from dys-
functions in the microvasculature. These co-morbidities
may particularly influence the hemodynamic health pa-
rameter values which therefore differ from the corre-
sponding reference values typically used to evaluate the
patient’s vasculature on the basis of the intravascular
measurement data.
[0021] On the basis of the knowledge about these co-
morbidities, the intravascular measurement data may
thus be corrected accordingly. In the particular example,
the structural heart disease may cause a hemodynamic
health parameter value to be reduced compared to the
reference value that would be considered in patients not
suffering from co-morbidities, in this example in a patient
not having the structural heart disease. Accordingly,
when evaluating the patient’s vasculature on the basis
of the intravascular measurement data, a reduced he-
modynamic health parameter value may be considered
instead of the reference value that would be used in case
no co-morbidities are affecting said health parameter.
Taking into account this reduced hemodynamic health
parameter may hereby improve the accuracy of the eval-
uation.
[0022] Thus, the improved apparatus allows to derive,
from the archived patient data, one or more health pa-
rameters indicative of the patients health state. Using the
further information, the apparatus is enabled to more ac-
curately assess the intravascular measurement data ac-
quired for the vessel of interest. In one particular exam-
ple, the improved apparatus may allow to more accurate-
ly approximate the flow capabilities of the blood through
the vessel of interest. For example, irregularities in the
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hemodynamics caused by changes of the blood proper-
ties, the vessel wall properties or the like may be com-
pensated for.
[0023] According to a further embodiment, the intra-
vascular measurement data is acquired by a measure-
ment of a Fractional Flow Reserve (FFR) and/or an In-
stantaneous wave-Free Ratio (iFR).
[0024] In some embodiments, the intravascular meas-
urement data may particularly correspond to a measure-
ment of the Fractional Flow Reserve (FFR-) or the In-
stantaneous wave-Free Ratio (iFR-) value in a vessel of
interest in the patient’s vasculature.
[0025] FFR as well as iFR both relate to an invasive
method for functional stenosis assessment. Particularly,
an FFR/iFR acquisition is typically performed using a
pressure wire as the intravascular measurement device.
The pressure wire is placed distally to the stenosis to
measure at least one distal pressure value Pd while at
the same time the guide catheter, e.g. in the coronary
ostium, is used to record at least one aortic pressure
value Pa. To make sure the two measurement systems
are measuring with the same scale, a normalization at
the same measurement position before the FFR/iFR ac-
quisition is performed.
[0026] During the FFR/iFR acquisition the pressure
wire may further be pulled back from the distal to a prox-
imal position inside the vessel to record a multitude of
pressure and FFR/iFR values along the vessel.
[0027] During an FFR measurement, the ratio Pd/Pa is
determined using whole-cardiac cycle pressure meas-
urements. Thus, the pressure values to calculate this ra-
tio have to be acquired during maximal hyperemic blood
flow, such that the variability in the autoregulation of the
microvascular resistance may be neglected. According-
ly, the patient has to be brought into a state of hyperemia
during FFR measurements. This is typically achieved by
the administration of vasodilatory agents.
[0028] In contrast, iFR measurements are performed
at rest during a specific period of the cardiac cycle, name-
ly the late diastole, which is also referred to as the wave-
free period. During this period, the waves that affect cor-
onary flow are dormant, which means that pressure and
flow are linearly related and microvascular resistance is
minimized. This enables an assessment of the ratio Pd/Pa
without the necessity of increasing the blood flow by
means of vasodilatory agents.
[0029] FFR/iFR measurement values relate to health
parameter values that are typically used as indices to
indicate the remaining maximum flow capability through
a vessel of interest using the above-mentioned approx-
imation Qstenosis/Qhealthy ≈ Pd/Pa.
[0030] This approximation is derived based on the
equation: 

[0031] Herein, Pv is the venous pressure and RM is the
resistance of the microvasculature. In order to arrive at
the above approximation, it is assumed that the venous
pressure may be neglected: 

and that the resistance of the microvasculature is equal
in both, the stenosis and the healthy, case: 

[0032] As may be appreciated from the above equa-
tion, the factors influencing the relation between the re-
maining maximum flow capability and the pressure ratio
are well-defined. This allows a convenient determination
of the health parameters affect by and the corrections
necessary in case of additional maladies.
[0033] As an example, it is assumed that the archived
patient data indicates that the patient is suffering from a
microvascular dysfunction. Since said microvascular
dysfunction may particularly affect the resistance of the
microvasculature, e.g. by increasing it, it may be derived
from the archived patient data that the resistance of the
microvasculature in the above equation has to be in-
creased, compared to the reference value, for the sten-
osis-state.
[0034] Alternatively or additionally, the microvascular
dysfunction may also reduce or increase the aortic
pressure in the vessel of interest. Accordingly, it may be
derived from the archived patient data, that the reference
value (Pa-healthy) supposed to be used in the above
equation has to be replaced by an aortic pressure value
(Pa-diseased) which has a respectively reduced or
increased value compared to the reference value.
[0035] To that end, in some embodiments, the position
of the FFR/iFR measurement may be comprised in the
patient data. This position may also be used as an indi-
cator to determine a respective correction of the FFR/iFR
measurement. More particularly, it may be determined
that the lesion is at a proximal position. In this case, the
lesion is of higher severity, since more myocardial mass
is affected by it. This may indicate a correction of the
FFR/iFR measurement that decreases the FFR/iFR val-
ue.
[0036] As such, using FFR/iFR measurements to ac-
quire the intravascular measurement data allows for a
more straight-forward determination of the health param-
eters affected by the co-morbidities indicated by the ar-
chived patient data and the corresponding corrections
necessary.
[0037] According to a further embodiment, the appa-
ratus further comprises an extraction unit configured to
extract at least one correction factor based on the ar-
chived patient data. Hereby, the correction unit is config-
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ured to apply the at least one correction factor to the
intravascular measurement data. In an even further em-
bodiment, the at least one correction factor is related to
an aortic pressure value and/or a resistance of a micro-
vasculature of the patient.
[0038] In one embodiment, the archived patient data
retrieved from the patient database may allow to deter-
mine which health parameters that are used when eval-
uating the patient’s vasculature may be affected by co-
morbidities of the patient, i.e. for which health parameters
the reference values may be different in the diseased
state.
[0039] In some embodiments, it may be derived from
the archived patient data that the patient in question is
suffering from a disease that causes a change in at least
one hemodynamic health parameter of the patient, such
as the blood viscosity, the blood pressure or the like. In
that context, the archived patient data may particularly
contain patient information concerning the respective
measured hemodynamic health parameter values that
have been acquired for the patient in previous examina-
tion sessions.
[0040] Using these measured hemodynamic health
parameter values as archived in the database it is pos-
sible to determine the relationship between the hemody-
namic health parameter values for the patient and the
respective reference values. On the basis of this relation-
ship, the correction factors may be derived for the hemo-
dynamic health parameter showing a deviation from the
reference for said health parameter. These correction
factors may then be used in the evaluation of the intra-
vascular measurement data to increase the accuracy of
the intravascular measurement of the vessel of interest.
[0041] In order to further illustrate this concept, the
above-described example is used once again. According
to the example, the health parameters affected by co-
morbidities of the patient correspond to the aortic pres-
sure and the microvascular resistance. Hereby, the ref-
erence values for the aortic pressure Pa and the micro-
vascular resistance RM may be designated Pa-healthy and
RM-healthy, respectively. Correspondingly, the aortic pres-
sure and the microvascular resistance for the patient af-
fected by co-morbidities may be designated Pa-diseased
and RM-diseased, respectively.
[0042] In these cases, the relation between the refer-
ence values and the health parameter values for the pa-
tient suffering from co-morbidities may each be described
by a respective correction factor according to: 

[0043] As may be appreciated, the aortic pressure cor-
rection factor and the microvascular resistance correc-

tion factor both define the relation between the reference
values to the respective values in the diseased state.
[0044] As such, a correction factor may particularly re-
fer to a factor to be multiplied with a reference value to
correct the reference value for disease-induced changes,
such as to define the respective (affected) health param-
eter value.
[0045] In this context, it shall be understood that the
above-mentioned changes compared to the reference
value may not only be caused by specific co-morbidities,
but may also be due to the patient’s general health state.
As an example, the archived patient data may also indi-
cate the patient’s age. The age of the patient may also
be used to estimate the above-mentioned correction fac-
tors. More particularly, the age of the patient may be con-
sidered a health parameter suitable to extract the correc-
tion factor β for the microvascular resistance. More spe-
cifically, the microvascular resistance typically increases
with age. Accordingly, it may be assumed that the cor-
rection factor β should be larger for patients of a higher
age and smaller for patients that are younger.
[0046] In yet another embodiment, the extraction unit
comprises a machine learning algorithm. Further, the ar-
chived patient data comprises a patient data matrix that
is input into the machine learning algorithm for training
the algorithm and the extracting the at least one correc-
tion factor comprises a prediction of the at least one cor-
rection factor based on said training.
[0047] In some embodiments, a machine learning al-
gorithm is used to apply the correction to the intravascular
measurement data. In this context, the term machine
learning algorithm refers to a situation where a computer
is trained to perform a task by means of respective sam-
ple data without being explicitly programmed. To that
end, machine learning particularly refers to employing
algorithms that use data-driven predictions or recogni-
tions instead of strictly following static programming in-
structions. This is achieved by building a computation
model on the basis of the sample data input.
[0048] The computation model may particularly re-
ceive a patient data matrix as a sample input. In this con-
text, the term patient data matrix particularly refers to a
matrix of medical data of the patient in question. The
medical data may hereby particularly refer to diagnostic
imaging data that has been acquired by different imaging
modalities. Likewise, the medical data may relate to data
providing information over the cardiac cycle, such as
electrocardiographic (ECG-) or photoplethysmographic
(PPG) data.
[0049] The matrix may further comprise medical data
related to the patient’s medical history, such as previous
maladies, previous medications, long-term medications,
or the like. Further, the matrix may comprise medical data
concerning the patient’s current and/or past treatment
situation, such as current medication, previous invasive
and non-invasive treatments et cetera. The matrix may
also comprise personal patient information, such as age,
gender, (medical) family history or the like, that may pro-
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vide further information about potential, the current or the
past (co-)morbidities registered for the patient.
[0050] Using a patient data matrix including the above
information as sample input to the computation model
allows to train the computation model and, thus, the al-
gorithm. More particularly, by considering the various in-
formation about the patient, the computation model may
be built such as to include all past, current and potential
future disease-related factors for that particular patient
that may cause a deviation of the health parameters from
their reference values. Accordingly, on the basis of the
disease-related factors, it may be determined which ref-
erence values for the health parameters used in the eval-
uation of the intravascular measurement may be affected
by irregularities and, therefore, need to be corrected. In
accordance with the further information about the patient,
such as age, family history, gender, as well as the further
medical information, the severity of the deviation, and,
thus, the necessary magnitude of the correction may also
be estimated. Using this information, the machine learn-
ing algorithm may therefore be configured to predict the
correction factors necessary to correct the reference val-
ues for the health parameters for that particular patient,
by replacing the reference value by a respectively cor-
rected health parameter value that has been adjusted in
accordance with the patient’s additional maladies.
[0051] According to a further embodiment, the training
of the algorithm further comprises an input of first, pres-
sure-based values and second, flow-based values to the
machine learning algorithm.
[0052] In some embodiments, the computation model
may particularly be built using a database comprising
corresponding health parameters that have been ob-
tained for a particular patient using different measure-
ment modalities. More particularly, the patient database
may include at least one health parameter that has been
acquired using at least two measurement modalities,
such as pressure-based values relating to the patient’s
blood and flow-based values relating to the patient’s
blood. These corresponding health parameters allow to
determine the correlation between the different meas-
urement modalities for that particular patient. Thus, they
allow the machine learning algorithm to be trained with
respect these correlations. Since the relationship be-
tween different modalities is known for that patient, this
arrangement allows to more accurately predict the one
or more correction factors.
[0053] To that end, in some embodiments, the patient
data matrix comprises one or more of historic patient da-
ta, patient-specific data that has been acquired using a
medical measurement modality, patient-specific person-
al data and/or patient-specific treatment data.
[0054] In an even further embodiment, the extracting
the at least one correction factor comprises an obtaining
at least one reference health parameter and a deriving,
from the archived patient data, at least one correspond-
ing patient-specific health parameter. The extracting fur-
ther comprises a comparing the reference health param-

eter and the patient-specific health parameter to one an-
other to determine the at least one correction factor. Ac-
cording to yet another embodiment the at least one pa-
tient-specific health parameter comprises a hemody-
namic parameter derived on the basis of at least one
image data of the patient’s vasculature.
[0055] In some embodiments, the extraction unit may
be used to extract the at least one correction factor di-
rectly from the archived patient data. More particularly,
the extraction unit may use medical measurement data
comprised in the archived patient data to derive one or
more patient-specific health parameter (and their respec-
tive values) to be compared to the corresponding refer-
ence health parameter. To that end, the extraction unit
may also obtain the corresponding reference health pa-
rameter. Hereby, the extraction unit may obtain the cor-
responding reference health parameter (value) from a
database. This database may correspond to the patient
database or may be a separate storage medium for stor-
ing the reference health parameter values.
[0056] The extraction unit may then compare the pa-
tient-specific health parameter to the reference health
parameter to obtain the at least one correction factor. In
some embodiments the extraction unit may calculate the
at least one correction factor as the ratio between the
patient-specific health parameter value that has been ob-
tained from the medical measurement data and the ref-
erence health parameter value. Accordingly, the correc-
tion factor may correspond to the factor defining the re-
lation between the patient-specific health parameter val-
ue and the corresponding reference value.
[0057] In some illustrative embodiments, the archived
patient data may particularly comprise respective diag-
nostic image data and the patient-specific health param-
eter is derived from the diagnostic image data. According
to one exemplary embodiment, the diagnostic image data
may be used to derive the left ventricular ejection fraction
for the patient (LVEFPatient), i.e. the fraction of the blood
ejected from the left ventricle with each heartbeat. This
derived value for the LVEFPatient may then be compared
to the reference value LVEFReference = 67%. If the derived
LVEFPatient value is different than the reference value
LVEFReference, a corresponding correction factor may be
determined from the ratio between these two values.
[0058] In some further exemplary embodiments, the
diagnostic image data obtained from the patient data-
base may comprise one or more perfusion images that
have been acquired, e.g. by computed tomography or
positron-emission tomography. On the basis of these
perfusion images, it may be possible to determine the
blood flow rates per myocardial mass for the patient’s
vasculature (UPatient). For these blood flow rates, refer-
ence values may also be obtained (UReference). In this
exemplary embodiment, the derived value UPatient may
thus be compared to the reference value UReference to
determine the correction factor. More particularly, by cal-
culating the ratio UPatient /UReference, the correction factor
for this case may be determined.
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[0059] Similar embodiments may be foreseen for fur-
ther health parameters, as long as these health param-
eters may be derived from the medical measurement da-
ta and may be considered as having a corresponding
reference value.
[0060] According to yet another embodiment, the at
least one correction factor is derived on the basis of one
or more of a patient’s heart rate, a patient’s rate pressure
product, a blood oxygen level of the patient, a volume
percentage of red blood cells for the patient, an occur-
rence of cardiac arrhythmia in the patient, and/or an ir-
regularity in an aortic pressure for the patient.
[0061] In some embodiments, it is assumed that pa-
tient is in a resting state during the acquisition of the in-
travascular measurement data, such as during iFR ac-
quisition. However, depending on the patient’s health sta-
tus, the resting state may be different for different pa-
tients. In order to account for this difference between pa-
tients a respective correction factor may be derived. More
particularly, the respective correction factor may be de-
rived by regarding the patient’s heart rate (HR) and/or
the patient’s rate pressure product (RPP) as provided in
the archived patient data.
[0062] To that end, the rate pressure product is defined
as the product of the patient’s heart rate and the patient’s
systolic blood pressure (SBP): 

[0063] In case the archived patient data indicates ir-
regularities in the HR/RPP value, i.e. the archived patient
data reveals that these values are abnormally high for
the particular patient, it may derived that the HR/RPP
value may also being higher than usual during the intra-
vascular measurement in the resting state. Thus, the in-
travascular measurement data has to be corrected to
take account for these higher values. More particularly,
it may be derived from the increased HR/RPP value that
the patient’s heart is experiencing more stress even in
resting conditions. This results in a higher blood demand
of the heart, which, in turn, causes the resistance of the
microvasculature to be reduced compared to the refer-
ence case. In the context of the above-explained exem-
plary embodiment, this means that the correction factor
β used to correct the microvascular resistance according
to β RM-healthy = RM-diseased has to be smaller than the
standard value 1.0.
[0064] In some embodiments, in which the patient is
in a resting state during the acquisition of the intravas-
cular measurement data, the blood oxygen level and/or
the hematocrit value, i.e. the volume percentage of the
red blood cells in the blood, may be determined from the
archived patient data.
[0065] More particularly, it may be determined that the
blood oxygen level and/or the hematocrit value is lower
than usual. In both cases, higher blood volumes are nec-

essary to provide the same amount of oxygen. Thus, a
reduction in the blood oxygen level and/or the hematocrit
value results in a higher demand of the blood volume,
which, in turn, reduces the microvascular resistance. Ac-
cordingly, from this information it may also be derived
that the correction factor β has to be smaller than the
standard value 1.0.
[0066] In some embodiments, the patient is in a state
of hyperemia during the acquisition of the intravascular
measurement data, such as during FFR acquisition. In
these cases, the heart rate (HR) and rate pressure prod-
uct (RPP) may also be used to derive at least one re-
spective correction factor. More particularly, if it is deter-
mined that the HR and/or RPP value is higher than usual,
this may cause the aortic pressure value (Pa-diseased) to
be increased compared to the reference value. This
means that the correction factor α used to correct the
aortic pressure according to α Pa-healthy = Pa-diseased has
to be larger than the standard value 1.0.
[0067] In some embodiments, it may be derived from
the archived patient data that the patient has previously
suffered from cardiac arrhythmia. More specifically, ECG
or PPG data may indicate these cardiac arrhythmia. This
information may be used to determine that the correction
factor α for the aortic pressure has to be smaller than the
standard value 1.0, since arrhythmias typically reduce
the pumping efficiency of the heart. Hereby, the magni-
tude of the correction factor α may particularly be deter-
mined based on the frequency and type of the cardiac
arrhythmia.
[0068] In some embodiments, the archived patient da-
ta may reveal that the aortic pressure of the patient shows
irregularities compared to a healthy state. More particu-
larly, it may be revealed that the value of the aortic pres-
sure is increased or reduced compared to the reference
value. This information may be used as an indicator that
the correction factor α for the aortic pressure needs to
be reduced or increased, respectively, compared to the
reference value.
[0069] According to a further aspect, a system com-
prising the apparatus for evaluating the patient’s vascu-
lature and a patient database communicatively connect-
ed to the apparatus is provided. In a further embodiment,
the patient database comprises a Picture Archiving and
Communication System (PACS) and/or a Hospital Infor-
mation System (HIS) and/or a Radiology Information
System (RIS).
[0070] In accordance with an embodiment, the patient
database may particularly comprise a Picture Archiving
and Communication System (PACS). A PACS relates to
a system which is used for economical storage of and
easy access to diagnostic image data of a patient that
has been acquired by means of different imaging modal-
ities. The diagnostic image data may hereby be stored
digitally in the PACS, often alongside further information
about the diagnostic image data that is included in re-
spective (text) documents. Thus, by means of including
a PACS into the patient database, a convenient storage

11 12 



EP 3 456 249 A1

8

5

10

15

20

25

30

35

40

45

50

55

entity for storing diagnostic image data for each patient
may be provided.
[0071] Alternatively or additionally, the patient data-
base may further comprise a Hospital Information Sys-
tem (HIS). A HIS particularly refers to a system for man-
aging all information available with respect to hospital
facilities, hospital finances, patient’s records illustrating
details about demographics, gender, age, et cetera of
the patient’s or the like. Therefore, the HIS may typically
be provided with different system entities for different pur-
poses. One particular part of the system may relate to
an entity providing the patient records in which a patient’s
personal information, a patient’s medical test results,
such as laboratory results, and/or further information
about the patient, such as historic information, may be
stored. Thus, by including the HIS into the patient data-
base, access to the patient’s background information,
medical history, previous treatment measures, test re-
sults or the like may be enabled.
[0072] Further, the patient database may additionally
or alternatively comprise a Radiology Information Sys-
tem (RIS). The term RIS in this context refers to the core
system for the electronic management inside the hospital
departments that are concerned with (X-ray based) di-
agnostic imaging, i.e. the radiology departments. Here-
by, the RIS is particularly used for patient registration and
patient scheduling, workflow management, results distri-
bution, patient tracking, modality management et cetera.
[0073] Accordingly, the functions of the RIS are very
similar to that of the HIS, while being tailored to the special
needs in X-ray imaging departments. Further, the RIS
may be used to interface with the PACS. Therefore, in
some embodiments, an examination session for a par-
ticular patient may be selected in the RIS. This selection
may be indicated to the PACS via the interface and the
PACS may be caused to provide the respective diagnos-
tic image data for that examination session of said pa-
tient.
[0074] The PACS, the HIS and the RIS may be con-
sidered as complementing one another. In one particular
embodiment, all three systems are included in the data-
base. This allows to not only provide a multitude of com-
plementary archived patient data to the apparatus, but
also to correlate each of the archived patient data derived
from the different systems to one another via the respec-
tive interfaces.
[0075] The provision of the thus correlated archived
patient data may improve the evaluation of the patient’s
vasculature based on the intravascular measurement da-
ta significantly, in particular since it allows to derive spe-
cific conclusions about the corrections that may be nec-
essary for the intravascular measurement data.
[0076] In a further aspect, a method for evaluating a
patient’s vasculature is provided. The method comprises
the steps of receiving intravascular measurement data
acquired in-situ for a vessel of interest in the patient’s
vasculature and receiving archived patient data for the
patient from a patient database. Further, the method

comprises applying a correction on the intravascular
measurement data on the basis of archived patient data.
In some embodiments, the method further comprises the
steps of extracting at least one correction factor based
on the archived patient data and correcting the intravas-
cular measurement data using the at least one correction
factor.
[0077] In a further aspect, a computer program for con-
trolling an apparatus according to the invention is provid-
ed, which, when executed by a processing unit, is adapt-
ed to perform the method according to the invention. In
an even further aspect, a computer-readable medium
having stored thereon the computer program is provided.
[0078] It shall be understood that the apparatus for
evaluating a patient’s vasculature may be implemented
by means of a processing unit. Hereby, the input unit,
the correction unit and the extraction unit may be imple-
mented as modules in a respective processing unit. The
functionality of these modules may in particular be im-
plemented by means of a respective algorithm. This al-
gorithm may in particular be implemented using a ma-
chine learning algorithm implemented on said processing
unit including said modules.
[0079] It shall be understood that the apparatus of
claim 1, the system of claim 10, the method of claim 12,
the computer program of claim 14, and the computer-
readable medium of claim 15, have similar and/or iden-
tical preferred embodiments, in particular, as defined in
the dependent claims.
[0080] It shall be understood that a preferred embod-
iment of the present invention can also be any combina-
tion of the dependent claims or above embodiments with
the respective independent claim.
[0081] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0082] In the following drawings:

Fig. 1 schematically represents a system according
to an embodiment including an apparatus for evalu-
ating a patient’s vasculature and a respective patient
database comprising a plurality of database sys-
tems.
Fig. 2 schematically illustrates a system for evaluat-
ing a patient’s vasculature including the apparatus
and the patient database according to an embodi-
ment.
Fig. 3 schematically represents a flow chart for a
method for evaluating a patient’s vasculature ac-
cording to an embodiment.
Fig. 4 schematically represents a flow chart for a
method for evaluating a patient’s vasculature ac-
cording to a further embodiment.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0083] The illustration in the drawings is schematically.
In different drawings, similar or identical elements are
provided with the same reference numerals.
Fig.1 schematically illustrates a general overview over a
system 1 for evaluating a patient’s vasculature according
to an embodiment. The system comprises an apparatus
2 for evaluating a patient’s vasculature and a respective
patient database 3. Further, in the exemplary embodi-
ment according to Fig. 1, an intravascular measurement
system 4 is represented.
[0084] Intravascular measurement system 4 is used to
acquire intravascular measurement data 20 for a patient.
In the exemplary embodiment according to Fig. 1, intra-
vascular measurement system 4 is used to perform an
intravascular measurement of the fractional flow reserve
(FFR) in the vessel of interest. Hereby, the FFR value
may be considered a surrogate to indicate the remaining
maximum flow capability in the vessel of interest, i.e. it
is assumed that Qstenosis/Qhealthy ≈ Pd/Pa.
[0085] During this measurement, an FFR value 21 of
0.83 is determined. Thus, on the basis of this value, it
may be derived that the remaining maximum flow capa-
bility in the vessel of interest is 83%. However, this ap-
proximation only holds true in case the factors influencing
the above relation may correspond to a standard case,
i.e. there are no co-morbidities that may influence this
relation. Otherwise, the FFR value 21 needs to be cor-
rected to obtain an accurate estimation of the remaining
maximum flow capability.
[0086] Thus, the measured FFR value 21 is provided
to apparatus 2. Apparatus 2 further receives archived
patient data 10 from patient database 3. In the exemplary
embodiment according to Fig. 1, the patient database
comprises a Picture Archiving and Communication Sys-
tem (PACS) 31, a Hospital Information System (HIS) 32
and a Radiology Information System (RIS) 33. That is,
the PACS 31, HIS 32 and RIS 33 together form the patient
database 3. The archived patient data 10 is received from
the PACS 31, the HIS 32 and the RIS 33 at the apparatus
2.
[0087] Subsequently, the apparatus 2 may determine,
based on the archived patient data 10 that the patient is
suffering from certain co-morbidities and that, therefore,
a correction of the intravascular measurement data 20,
in this case the FFR value 21, is necessary. To that end,
apparatus 2 may particularly be configured to derive from
the archived patient data 10 how the intravascular meas-
urement data 20 needs to be corrected. This process is
further described herein below in relation to Figs. 2 to 4.
Then, apparatus 2 corrects the intravascular measure-
ment data 20 accordingly.
[0088] In the exemplary embodiment according to Fig.
1, apparatus 2 determines a corrected FFR value 22 of
0.717 and displays this value on display unit 400. This
corrected FFR value may be considered to more accu-
rately represent the remaining maximum flow capability

in the patient’s vasculature. In this embodiment, the re-
maining maximum flow capability may thus be consid-
ered to correspond to only 71.7%, a value that necessi-
tates a treatment of the patient contrary to the value de-
termined for the FFR value that has not yet been correct-
ed. Accordingly, by means of correcting the intravascular
measurement value using archived patient data, more
accurate conclusions may be drawn with respect the pa-
tient’s vasculature.
[0089] To that end, Fig. 2 schematically illustrates a
system for evaluating a patient’s vasculature according
to an exemplary embodiment including a more detailed
view of the apparatus 2.
[0090] The system 1 again comprises an apparatus 2
and a patient database 3. The apparatus 2 comprises an
input unit 100, an extraction unit 200 and a correction
unit 300. The apparatus 2 is further connected to a display
unit 400. The patient database 3 is communicatively con-
nected to the apparatus 2.
[0091] Input unit 100 is configured to receive, from the
patient database 3, archived patient data 10. Further,
input unit 100 receives intravascular measurement data
20. Input unit 100 is configured to provide archived patient
data, optionally along with information about the intra-
vascular measurement data to extraction unit 200. Ex-
traction unit 200 is configured to extract at least one cor-
rection factor from archived patient data 10. To this end,
extraction unit 200 may optionally use the information
about the intravascular measurement data 20 to deter-
mine the correction factors that need to be derived from
the archived patient data 10. In the exemplary embodi-
ment according to Fig. 2, intravascular measurement da-
ta 20 corresponds to a measurement of the fractional
flow reserve (FFR) value in the vessel of interest as a
surrogate to indicate the remaining maximum flow capa-
bility. However, in the exemplary embodiment according
to Fig. 2, it is determined, from the archived patient data
10 retrieved from patient database 3, that the patient is
suffering from a microvascular dysfunction. This micro-
vascular dysfunction affects the aortic pressure in the
patient’s vasculature as well as the microvascular resist-
ance. Thus, it is determined that the aortic pressure in
the patient’s vasculature has to be corrected according to 

[0092] Further, the microvascular resistance of the
vasculature has to be corrected by 

[0093] Considering both corrections, the state of the
art approximation 
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has to be corrected according to 

This leads to the following approximation 

[0094] Thus, in the exemplary embodiment according
to Fig. 2, extraction unit 200 may particularly be config-
ured to derive the correction factors α and β for the aortic
pressure and the microvascular resistance, respectively.
[0095] To that end, in the embodiment according to
Fig. 2, extraction unit 200 may particularly be implement-
ed as a machine learning algorithm. That is, extraction
unit 200 has previously been trained using a patient data
matrix including diagnostic imaging data, further medical
measurement data, data related to the patient’s medical
history, data relating to the patient’s current and/or past
treatment situation and data relating to the patient’s per-
sonal information. Further, in the exemplary embodiment
according to Fig. 2, the extraction unit, i.e. the machine
learning algorithm, has been trained by providing, to the
extraction unit, a database which includes a plurality of
pressure based FFR-values and respective flow-based
FFR values. These FFR values having been obtained on
the basis of pressure and flow measurements, respec-
tively, enable a training of the algorithm with respect to
the correlation between pressure-based and flow-based
measurement values.
[0096] On the basis of this training, a computation mod-
el has been built that is configured to predict correction
factors α and β on the basis of the archived patient data.
[0097] In the embodiment according to Fig. 2, extrac-
tion unit may therefore predict that α = 0.95 and β = 1.1.
The extraction unit may provide the predicted correction
factors to correction unit 300.
[0098] Further, correction unit 300 receives an FFR
value as obtained during the intravascular measurement
from input unit 100 as the intravascular measurement
data 20. In the exemplary embodiment according to Fig.
2, the FFR value corresponds to 

[0099] According to the state of the art, this FFR value
would indicate that there is still 83% remaining maximum
flow capability in the vessel of interest and that a treat-
ment is not necessary. However, due to potential co-mor-
bidities of the patient, this value may not correctly indicate
the remaining maximum flow capability.
[0100] Thus, the intravascular measurement data, i.e.
the measured FFR value of 0.83, is provided to correction
unit 300 to correct the value in accordance with the co-
morbidities. In the embodiment according to Fig. 2, cor-
rection unit 300 then corrects the intravascular measure-
ment data, i.e. the obtained FFR value according to 

[0101] Correction unit 300 then outputs the corrected
FFR value.
[0102] This output may then be displayed to a user,
such as a physician, tasked with evaluating the patient’s
vasculature. In the exemplary embodiment according to
Fig. 2, this output is provided to display unit 400, which
may be a computer screen, such as a touch screen. Dis-
play unit 400 may also be implemented as a graphical
user interface on a user terminal or the like. In the em-
bodiment, the output is thus visualized for the user to
acknowledge the corrected intravascular measurement
data, i.e. the corrected FFR value.
[0103] To that end, the corrected FFR value indicates
that there is only 71.7 % remaining maximum flow capa-
bility left in the vessel of interest. In this case, the reduc-
tion of the flow capability indeed necessitates a treat-
ment. The user, in particular the physician, may thus de-
rive, from the corrected measurement data, that a treat-
ment on the patient shall be performed.
[0104] Fig. 3 schematically illustrates a flow chart for
a method for evaluating a patient’s vasculature according
to a particular exemplary embodiment, in which the ex-
traction unit is implemented as a machine learning algo-
rithm.
[0105] In step S101, the intravascular measurement
data 20 is received at the input unit 100. In this exemplary
embodiment, the intravascular measurement corre-
sponds to a measurement of the fractional flow reserve
(FFR). Accordingly, the intravascular measurement data
20 comprises a respective FFR value.
[0106] In step S102, the archived patient data 10 is
received at the input unit 100. The archived patient data
10 is provided to extraction unit 200 in step S201. In this
particular embodiment, the archived patient data 10 com-
prises a patient data matrix as described herein above.
Along with this patient data matrix, the extraction unit 200
also receives first pressure-based measurement values
and second, flow-based measurement values from a da-
tabase. In step S202, extraction unit is then trained as
described herein above using a patient data matrix and
the database including the pressure-based and flow-
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based measurement values. Alternatively, patient out-
come data based on previous patients with similar con-
ditions may be included in the data base. In step S203,
the trained machine learning algorithm predicts the cor-
rection factors α and β for the FFR measurement and
provides them to correction unit 300 in step S204.
[0107] In step S301, the correction factors are received
at correction unit 300. Further, the intravascular meas-
urement data 20, in this exemplary embodiment the FFR
value, is also received at correction unit 300 from input
unit 100. In step S302, the correction unit 300 uses the
correction factors to correct the intravascular measure-
ment data 20, i.e. the FFR value as described herein
above. In step S303, correction unit 300 outputs the cor-
rected intravascular measurement data to display unit
400.
[0108] In step S401, display unit 400 displays the cor-
rected intravascular measurement data, in this particular
case the corrected FFR value for the vessel of interest,
to a user, which may particularly be a physician. The
physician may consider the corrected FFR value to be
an accurate surrogate for the remaining maximum flow
capability in the vasculature.
[0109] Fig. 4 further schematically represents a flow
chart for a method for evaluating a patient’s vasculature
according to yet another embodiment, in which the cor-
rection factors may be directly derived from the archived
patient data 10 by the extraction unit 200. In this exem-
plary embodiment, the intravascular measurement data
20 again corresponds to a measurement of an FFR value.
[0110] To that end, steps S101, S102 and S201 of the
embodiment in Fig. 4 correspond to steps S101 and S102
of the embodiment according to Fig. 3. That is, in step
S101, the intravascular measurement data 20 is received
at the input unit 100 and, in step S102, the archived pa-
tient data 10 is received at the input unit 100. Further, in
step S201, the archived patient data 10 is provided to
extraction unit 200.
[0111] In step S202a, extraction unit 200 then obtains
at least one reference health parameter. In the particular
embodiment according to Fig. 4, extraction unit 200 may
particularly obtain a reference value for the aortic pres-
sure (Pa-healty) and the microvascular resistance
(RM-healthy), respectively. Extraction unit 200 may retrieve
these reference health parameters from a reference da-
tabase or, alternatively, from the patient database 3. Like-
wise, the reference health parameters may be retrieved
from an internal storage in the apparatus.
[0112] In step S203a, the extraction unit 200 further
derives, from the archived patient data 10, the corre-
sponding health parameter for the patient whose vascu-
lature is to be evaluated. In the specific embodiment ac-
cording to Fig. 4, extraction unit 200 may particularly de-
rive that the patient is suffering from a microvascular dys-
function. Thus, the extraction unit may determine that the
aortic pressure and the microvascular resistance deviate
from the reference values. Accordingly, the extraction
unit 200 may derive, in step S203a, the patient-specific

aortic pressure value for the patient suffering from micro-
vascular dysfunction (Pa-diseased) and the respective mi-
crovascular resistance value (RM-diseased).
[0113] In step S204a, the extraction unit 200 compares
the values RM-diseased and RM-healthy and Pa-diseased and
Pa-healthy, respectively, to determine a correction factor
α for the aortic pressure and a correction factor β for the
microvascular resistance.
[0114] In the embodiment according to Fig. 4, extrac-
tion unit 200 particularly calculates, in step S204a, the
correction factors α and β according to 

and provides them to correction unit 300.
[0115] The following steps then correspond to the
method steps described in relation to the embodiment
according to Fig. 4. That is, the thus determined correc-
tion factors are then received at correction unit 300 in
step S301.
[0116] Further, the intravascular measurement data,
in this exemplary embodiment the FFR value, is also re-
ceived at correction unit 300 from input unit 100. The
correction unit 300 uses the correction factors in step
S302 to correct the intravascular measurement data and
outputs, in step S303, the corrected intravascular meas-
urement data to display unit 400.
[0117] Subsequently, in step S401, display unit 400
displays the corrected intravascular measurement data.
In this particular embodiment, the corrected intravascular
measurement data, which corresponds to a corrected
FFR value, is displayed to a physician. The physician
may then consider potential treatment options on the ba-
sis of the corrected value, which may be considered an
accurate indication of the remaining maximum flow ca-
pabilities.
[0118] Although in above described embodiments, the
patient database has been defined as comprising a
PACS, a HIS and a RIS, it shall be understood that in
other embodiments, the patient database may likewise
comprise other and/or additional systems, such as a
Nursing Information System (NIS), a Physician Informa-
tion System (PIS) and/or a Pharmacy Information System
or the like.
[0119] Further, it shall be understood that, although in
the above embodiments the health parameters that have
been regarded have been related to the aortic pressure,
the microvascular resistance, the ejection fraction and/or
the blood flow rates, any other health parameters may
also be used, as long as they influence the intravascular
measurements and clinically normal averages may be
determined from them.
[0120] Further, while in the above embodiments, the
evaluation has been performed on the coronary vascu-
lature, in other embodiments, the evaluation may likewise
be performed on the vasculature in other parts of the
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human body, such as the peripheral vasculature.
[0121] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
[0122] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality.
[0123] A single unit or device may fulfill the functions
of several items recited in the claims. The mere fact that
certain measures are recited in mutually different de-
pendent claims does not indicate that a combination of
these measures cannot be used to advantage.
[0124] Procedures like the receiving of the intravascu-
lar measurement data and the archived patient data, the
extracting of the correction factor, the correcting the in-
travascular measurement data, the comparing of health
parameters, et cetera performed by one or several units
or devices can be performed by any other number of units
or devices. These procedures in accordance with the in-
vention can hereby be implemented as program code
means of a computer program and/or as dedicated hard-
ware.
[0125] A computer program may be stored/distributed
on a suitable medium, such as an optical storage medium
or a solid-state medium, supplied together with or as part
of other hardware, but may also be distributed in other
forms, such as via the Internet or other wired or wireless
telecommunication systems.
[0126] Any reference signs in the claims should not be
construed as limiting the scope.
[0127] The invention relates to an apparatus for eval-
uating a patient’s vasculature, comprising an input unit
configured to receive intravascular measurement data
acquired in-situ for a vessel of interest in the patient’s
vasculature and archived patient data for the patient from
a patient database. The apparatus further comprises a
correction unit configured to apply a correction to the in-
travascular measurement data on the basis of archived
patient data.
[0128] By means of this apparatus, it is possible to cor-
rect intravascular measurement data for irregularities
caused by patient specific health issues and co-morbid-
ities, thereby avoiding incorrect assessment of the pa-
tient’s vasculature due to factors that have not been con-
sidered previously.

Claims

1. An apparatus for evaluating a patient’s vasculature,
comprising
an input unit configured to receive

intravascular measurement data acquired in-
situ for a vessel of interest in the patient’s vas-
culature; and
archived patient data for the patient from a pa-

tient database;

a correction unit configured to apply a correction to
the intravascular measurement data on the basis of
archived patient data.

2. Apparatus according to claim 1, wherein
the intravascular measurement data is acquired by
a measurement of a Fractional Flow Reserve (FFR)
and/or an Instantaneous wave-Free Ratio (iFR).

3. Apparatus according to claim 1, further comprising
an extraction unit configured to extract at least one
correction factor based on the archived patient data;
wherein
the correction unit is configured to apply the at least
one correction factor to the intravascular measure-
ment data.

4. Apparatus according to claim 3, wherein
the at least one correction factor is related to an aortic
pressure value and/or a resistance of a microvascu-
lature of the patient.

5. Apparatus according to claim 3, wherein
the extraction unit comprises a machine learning al-
gorithm;
the archived patient data comprises a patient data
matrix that is input into the machine learning algo-
rithm for training the algorithm; and
the extracting the at least one correction factor com-
prises a prediction of the at least one correction factor
based on said training.

6. Apparatus according to claim 5, wherein
the training of the algorithm further comprises an in-
put of first, pressure-based values and second, flow-
based values to the machine learning algorithm.

7. Apparatus according to claim 5, wherein
the patient data matrix comprises one or more of
historic patient data, patient-specific data that has
been acquired using a medical measurement mo-
dality, patient-specific personal data and/or patient-
specific treatment data.

8. Apparatus according to claim 3, wherein
the extracting the at least one correction factor com-
prises
obtaining at least one reference health parameter;
deriving, from the archived patient data, at least one
corresponding patient-specific health parameter;
and
comparing the reference health parameter and the
patient-specific health parameter to one another to
determine the at least one correction factor.

9. Apparatus according to claim 8, wherein
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the at least one patient-specific health parameter
comprises a hemodynamic parameter derived on the
basis of at least one image data of the patient’s vas-
culature.

10. A system for evaluating a patient’s vasculature, the
system comprising:

an apparatus for evaluating a patient’s vascula-
ture according to anyone of claims 1 to 9; and
a patient database communicatively connected
to the apparatus.

11. System according to claim 10, wherein
the patient database comprises a Picture Archiving
and Communication System (PACS) and/or a Hos-
pital Information System (HIS) and/or a Radiology
Information System (RIS).

12. Method for evaluating a patient’s vasculature, the
method comprising the steps of:

receiving intravascular measurement data ac-
quired in-situ for a vessel of interest in the pa-
tient’s vasculature; and
receiving archived patient data for the patient
from a patient database; and
applying a correction to the intravascular meas-
urement data on the basis of archived patient
data.

13. Method according to claim 12, further comprising the
steps of
extracting at least one correction factor based on the
archived patient data; and
applying the at least one correction factor on the in-
travascular measurement data.

14. A computer program for controlling an apparatus ac-
cording to anyone of claims 1 to 9, which, when ex-
ecuted by a processing unit, is adapted to perform
the method according to anyone of claims 12 or 13.

15. A computer-readable medium having stored thereon
the computer program according to claim 14.
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摘要(译)

提供了一种装置，其通过基于来自患者数据库的所述患者的存档患者数
据对感兴趣血管的有创获取的血管内测量数据应用校正来改进对患者脉
管系统的评估。通过校正测量数据，考虑了可能影响血管内测量结果的
患者的共病。
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