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Introduction

The use of multimodal methods, each based on different phys-
ical, biological and technical effects, requires specialized
knowledge. Features of performing and interpreting the re-
sults of myocardial imaging, for example, gated SPECT,
where images of metabolites of functioning cardiomyocytes
are obtained, MRI using the magnetic resonance effect, to-

gether with traditional ECG and ECHO can vary significant-
ly.

In general, the sensitivity and specificity of MRI and SPECT
in the diagnosis of focal cardiosclerosis are quite close. But,
most authors prefer MRI due to the better resolution of this
method. If we evaluate the myocardium that remains viable,
then discrepancies may arise in the area of non-transmural
changes. In these cases, gated SPECT allows us to see what

may appear non-viable on MRL

Among tests assessing viable myocardium in patients with hy-
pertension, especially pulmonary hypertension, not all will be
able to reach the required threshold due to hypertension it-
self. Therefore, the choice of an effective test is important in

each specific case.

Additional information about the state of the proximal coro-
nary bed, obtained using coronary angiography, and visualiza-
tion of the pulmonary circulation system, for example, using
lung scintigraphy, to understand the mechanisms of pulmo-
nary hypertension detected through a Swan Ganz catheter

will help resolve the contradiction when making a diagnosis.

Heart failure itself with reduced LVEF remains an urgent
problem in practical cardiology. But when clinical heart fail-
ure occurs with preserved LVEF, additional questions arise,
both regarding the assessment of pathogenesis and treatment

tactics.

Therefore, collective decision-making between radiologists
and attending physicians becomes a necessity. The presented

case, in our opinion, demonstrates these problems.

Case Report

A 65-year-old patient was in the cardiology department from
04 10 20 .. to 05 12 20 .. with a diagnosis of CAD, postinfarc-

tion cardiosclerosis (PICS) (right ventricular myocardial in-

farction (RV MI) of unknown duration, myocardial infarc-
tion of unknown duration, repeated non-Q- forming myocar-
dial infarction of the anterior wall of the left ventricle 2 years
ago). Percutaneous Coronary Intervention (PCI) and stenting
of the right coronary artery (RCA), diagonal branch (DV)
and anterior interventricular branch (ALA) of the left coro-
nary artery (LCA), 2 years ago. PCI and stenting of the RCA
and PIB of the LCA 1 year ago. Atherosclerosis of the aorta,
coronary, cerebral arteries. Circulatory failure C-IV NYHA
stage. Right-sided hydrothorax, hydropericardium, high pul-

monary hypertension. Chronic hypoxemia.

Complaints on examination: shortness of breath at rest, se-
vere general weakness, swelling of the scrotum and penis, dif-

ficulty urinating.

From the anamnesis: suffering from angina pectoris for 5
years. At the same time, the ECG for the first time revealed ci-
catricial changes, regarded as a transferred MI of unknown
duration. Three years ago, he suffered a repeated Q forming
myocardial infarction of the anterior wall of the left ventricle.
Then coronary angiography (CAG) revealed: LAD stenosis in
the proximal segment 95%, DV 90%, OB - occlusion, RCA
stenosis in the proximal segment 90%, in the distal segment
95%. RCA, DV, LAD stenting was performed 2 years ago. In
exercise tests, exercise tolerance was moderate, there were no
ischemic changes. RCA stenting was performed 1 year later.

Worsening of present condition within two weeks.

CONSILIUM (extract): at present, the severity of the patient's
condition is due to significant pulmonary hypertension
(mean PAP 110 - 115 mm tr st). Significant pulmonary hyper-
tension was confirmed by catheterization of the pulmonary
artery with a Swan-Ganz catheter, and values of 86 mm Hg

were obtained.

According to the determination of arterial blood gases, hypox-
emia was revealed (P O2 = 48.2 mm Hg, norm 84 - 100 mm
Hg) hypocapnia (P CO2 = 28.0 mm Hg, norm = 35 - 45 mm
Hg) compensated alkalosis pH=7.486.

At the control X-ray data for bilateral pneumothorax is not re-
ceived. At the same time, significant pulmonary hypertension
persists. D-shaped right ventricle, expansion of the right parts
of the heart.

Currently, the genesis of significant pulmonary hypertension

is not clear. Based on CT scan of the chest and lung scintigra-
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phy, thromboembolic genesis was excluded. There are no da-

ta for systemic disease. Disseminated lung disease was exclud-

ed.

After therapy with diuretics, nitrates, anticoagulants, there is

a regression of heart failure in a large circle. Swelling of the
scrotum and lower extremities are gone. After therapeutic
treatment, the patient was discharged with a diagnosis of «pul-

monary hypertension of unknown etiology.

Research Results

XASHO

“LoosieRue T He Noa.

Figure A

ECG at admission: sinus rhythm, heart rate 88 min, Right
Bundle Leg Block, scars of the lower wall without acute focal

changes. (Figure A)

Echocardiography: upon admission, aorta 3.6 cm, LA 3.8 cm,
RP 5.1x6.5 cm, RV 4.7 cm, Septum 1.7 - 2.0 cm, posterior wall
of the left ventricle 1.6-1.7 cm, EDD LV 4.2 cm, ESD LV 2.7
cm, EF (Teicholz) 66%, EF (Simpson) 54%. Aortic valve reg.
0-1, Mitral valve reg. 2.0. Diastolic dysfunction Type 1, tricus-
pid valve reg 2 st., mean PAP= 95-100 mm Hg, LA valve - nor-
mal, diastolic PAP 40-45 mm Hg, LA is not dilated.

Chest CT: no conclusive evidence for TODAY

Lung scintigraphy: Convincing data for pulmonary embolism

were not revealed.

MRI of the heart at admission (Figure B): Zone of fibrotic
changes in the lateral and inferolateral walls of the left ventri-
cle. Expansion of the cavity of the pancreas. There is an accu-
mulation of contrast agent in the lower wall of the pancreas.
Fluid contents in the pericardial cavity. Significant amount of

fluid in the right pleural cavity.

Figure B

SCIMED PRESS | www.scimedpress.com

Volume 1 | Issue 1


https://evega.in/demo/gp-pdf/SMP/www.scimedpress.com

SMP Cardiol Cardiovasc Med

Gated SPECT(Figure C): The myocardium of the non-en- larged LV is visualized with a significant subendocardial de-

crease in perfusion of the entire lateral wall.

Gated SPECT - rest midsections of three projections

with nitroglycerin

Figure C

Gated SPECT (Figure D): Moderate hypokinesis of the poste-  dency to an increase in EDV within the normal range, aggra-
rior septal LV. Profound decrease in all parameters of early  vation of early filling disorders (Figure E), improvement in
LV filling. Extensive area of pathological asynchrony along the function of the basal sections of the lateral wall, the occur-
the anterior wall of the left ventricle. LV EF = 60% (normal).  rence of hypokinesis of the medial sections of the lateral wall

In response to taking sublingual nitroglycerin, there wasaten-  (pool of the LCA) (Figure D). LV EF=64%.

Rest
Bull's eve diagram

LCA B ——
circamflex branch

Figure D
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Figure E

Gated SPECT Conclusion: there were no signs of focal dam-
age to the free wall of the pancreas. Distinct deep ischemia of
the lateral wall of the left ventricle. Indications for coronary

angiography.

Coronary angiography: The right type of coronary circula-
tion. LCA trunk without stenosis. LAD in the proximal seg-
ment is the shadow of a previously implanted stent with
restenosis of 20-25%, diffuse irregularities up to 45-50% in
the middle segment. OA - total chronic occlusion in the mid-
dle segment with bridge-like collaterals. A large IV stent is
traversable without signs of restenosis. RCA - contour irregu-
larities up to 35-40%. Right ventricular branch at the mouth

tubular eccentric stenosis 80%.

For Discussion

Clinical manifestations of heart failure against the back-
ground of severe pulmonary hypertension required an expla-

nation of its etiology and pathogenesis.

The absence of any pathological changes in the lungs on x-
ray, CT images, MRI and scintigraphy allowed us to exclude
pulmonary causes of hypertension. In the absence of signifi-
cant pathology of the heart valves, another cause of pulmo-
nary hypertension could be a deep decrease in the parameters
of early filling - diastolic dysfunction of the left ventricular

myocardium itself.

Diastolic heart failure with normal LV ejection fraction is one

of the characteristic manifestations of myocardial ischemia.

But there were no signs of ischemia on the resting ECG. Only
signs of focal cardiosclerosis. Focal cardiosclerosis in the later-
al, posterior, and diaphragmatic walls was confirmed by MRI
images. This is probably why the attending physicians consid-
ered it inappropriate to perform PCI on an occluded LCA.

No ischemia means no ischemic heart failure.

Focal changes in the myocardium of the same localization
were also confirmed by isotope study, but they did not look
transmural. Moreover, as an improvement in the function of
the basal sections of the lateral wall, the occurrence of hypoki-
nesis of its medial sections was noted, which indicated the

presence of a viable myocardium here.

Comparing the informativeness of images of viable myocardi-
um MRI and g-SPECT at rest, both of them provide a very
close and accurate assessment of transmural foci of cardioscle-
rosis. When the thickness of the living myocardium remain-
ing in the wall is compared with the thickness of the scar in it,
discrepancies may arise, and MRI images, which perfectly de-
termine the foci of cardiosclerosis, may not fully show the re-

maining myocardium and viability tests are necessary.

Here it is important to choose the right test that can be most
effective in a particular clinical situation to answer the ques-
tion of viability and myocardial ischemia. The presence of fo-
cal cardiosclerosis in our patient already made the electrocar-
diographic assessment of myocardial ischemia at rest diffi-
cult. The presence of high pulmonary hypertension made it
doubtful whether a true threshold load could be achieved

with an appropriate test. Therefore, in the current clinical situ-
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ation, the test with nitroglycerin looks preferable.

In terms of today's clinical guidelines, it may seem that the ni-
troglycerin test is not standardized. But, if we turn to the origi-
nal source, it turns out that Rahimtola also used nitroglycerin
to prove the viability of the myocardium [1]. Then in 2003,
clinical guidelines [2] proposed the use of nitroglycerin for
the same purpose in radionuclide ventriculography. Some au-
thors began to use sublingual nitroglycerin during g-SPECT
as a pharmacological test in patients with coronary artery dis-

ease to assess myocardial viability [3].

It is important that in the clinical guidelines for myocardial re-
vascularization in the section on the diagnosis of coronary
artery disease for isotope imaging of the myocardium, results
are cited, which were obtained using only myocardial perfu-
sion indicators. The role of function estimation here was giv-
en exclusively to non-isotope methods. And only in the rec-
ommendations for the treatment of heart failure there is a de-
sire to assess myocardial function by the method of perfusion
SPECT synchronized with ECG (gated SPECT). This variant
of SPECT allows you to get an image not only of perfusion,
but also of myocardial function (parametric images), which

has been shown in clinical guidelines for heart failure [4].

Parametric ECG-synchronized SPECT images are known to
be particularly sensitive to focal changes in myocardial func-
tion such as motion, systolic thickening, and intraventricular
asynchrony. However, the details of interpreting changes in
myocardial function in such images may be familiar only to

an experienced physician specializing in nuclear cardiology.

On the other hand, the standards in the detection of myocar-
dial ischemia and / or its viability by various methods, start-
ing with ECG and ECHO cardiography, including modern
methods of direct imaging, such as isotope and MRI, cannot
take into account all the disadvantages and advantages of
each method in specific diagnostic situations and therefore ex-

ist only in the form of recommendations [5].

Moreover, the very concept of “viable myocardium” implies a
myocardium that does not function at rest due to a lack of

blood supply. That is, the myocardium, which is in a state of

ischemia. Therefore, the results of myocardial scintigraphy
with a nitroglycerin test should be interpreted as the detec-
tion of a viable myocardium in a state of ischemia. In this
case, the mechanism of heart failure was diastolic dysfunction
as a result of ischemia of the viable LV lateral wall myocardi-
um, and the solution suggests itself. However, after therapeu-
tic treatment, the patient was discharged with a diagnosis of

pulmonary hypertension of unknown etiology.

The medical press has already raised the issue of underesti-
mating the importance of radioisotope methods in the diagno-
sis of viable myocardium [6]. The authors emphasized that
clinical decisions should be based on data obtained by imag-
ing 99mTc supplemented with nitrates [7]. Moreover, when
comparing the prognosis and results of treatment of 89 pa-
tients with ischemic heart failure due to CAD using nitrate-sti-
mulated SPECT with 99mTc-tetrofosmin and 18F-FDG-PET,
we did not find a significant difference in survival in the vi-
able myocardium group and in the nonviable myocardial

group, visualized using SPECT or PET [8].

Instead of a conclusion

The case cited by us makes us think that several problems con-

verged in it.

1 - HF in patients with preserved LV EF is still more rare than
HF with reduced LV EF and therefore requires a detailed as-
sessment of diastolic dysfunction (DD). Most often, the assess-
ment of DD is performed during an ultrasound examination
of the heart, but in our case, such a detailed assessment of DD
was not carried out. Perhaps this is due to the fact that not ev-
eryone and not always understands the difference between
DD and diastolic heart failure (DSF).

2 - The presence of viable (that is, ischemic, but not revascu-
larized myocardium) is one of the important causes of DD.
And therefore, it can be the cause of DSN. In this case, under-
estimation of the results of radioisotope methods, and even
with the use of "non-standard tests" with nitroglycerin, can
lead to an increase in the number of diagnoses with the words

"of unknown etiology".
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