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Rezumat

Diabetul zaharat reprezintă o patologie complexă, cu inciden�a în creștere și care asociază un

risc crescut de boală coronariană. Scintigrafia miocardică de perfuzie este o metodă

importantă de evaluare a pacien�ilor cu boală coronariană, având o valoare prognostică foarte

ridicată.

Obiective. Scopul acestui studiu a fost aprecierea rolului scintigrafiei miocardice de perfuzie

în evaluarea pacien�ilor cu diabet zaharat și boală coronariană ischemică.

Metodă. Am efectuat un studiu retrospectiv pe un lot de 128 de pacien�i care au efectuat

scintigrafie miocardică de perfuzie la efort și la repaus și la care a fost disponibilă evaluarea

coronarografică. Pacien�ilor li s-a efectuat scintigrafie miocardică SPECT de perfuzie la efort și

la repaus (protocol de o zi sau de două zile). Radiofarmaceuticele utilizate au fost 99m-Tc-MIBI

sau tetrofosmin. Pentru achizi�ie s-a utilizat un protocol SPECT gated, sincronizat cu

electrocardiograma, utilizând o gamma cameră dual-head. Lotul de pacien�i a fost împăr�it în 4

grupe, pe baza prezen�ei sau nu a diabetului zaharat și a leziunilor coronariene semnificative.

Rezultate. În grupul pacien�ilor cu afectare coronariană semnificativă și cu diagnostic de

diabet zaharat numărul defectelor de perfuzie eviden�iate scintigrafic a fost mai mare, cu

severitate mai crescută și asociind în mai mare măsură disfunc�ie sistolică. Rezultatele noastre

sus�in faptul că extinderea și severitatea defectelor de perfuzie sunt mai mari la pacien�ii cu

diabet zaharat fa�ă de pacien�ii non-diabetici.

Concluzii. Scintigrafia miocardică de perfuzie este o metodă fezabilă pentru diagnosticul și

evaluarea bolii coronariene la pacien�ii cu diabet zaharat.

Cuvinte cheie: scintigrafie miocardică de perfuzie, diabet zaharat, boală coronariană

ischemică.

Abstract

Diabetes mellitus is a complex pathology with increasing incidence, associated with an

increased risk of coronary heart disease. Myocardial perfusion imaging (MPI) is an important

diagnostic tool for the evaluation of coronary artery disease (CAD), with a high prognostic

value.
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Diabetes mellitus is a complex pathology with

increasing incidence, associated with an

increased risk of coronary heart disease that

is almost twice as high as in the general

population . Approximately 2/3 of deaths in
(1)

patients with DM are due to cardiovascular

disease , with coronary artery disease (CAD)
(2)

being the most common cause of death in

these patients .
(3)

In recent years, the prevalence of type 2

diabetes has increased in both developed

and developing countries worldwide. This is

due to the combined effect of several factors:

aging population, increasing obesity and

inactivity, increasing life expectancy

( a t t r i b u t e d t o i m p r o v e d h e a l t h

management). It is predicted that by 2025

there will be 380 million people with type 2

diabetes and 418 million people with

impaired glucose tolerance .
(4)

Myocardial perfusion imaging (MPI) is an

important diagnostic tool for the evaluation

of coronary artery disease. It is a nuclear

medicine technique that al lows the

Objective. The aim of this study was to evaluate the role of stress-rest MPI in the assessment

of patients with DM and suspected or confirmed CAD.

Method. We performed a retrospective analysis of 128 patients who underwent stress-rest

MPI in our department, all of them with coronary angiography (CA) available. All patients

underwent stress rest myocardial perfusion SPECT using a 1-day or 2-day protocol. The

radiopharmaceuticals used were 99m-Tc-MIBI or tetrofosmin. The study was performed with a

gated protocol SPECT, synchronous with the ECG, using a dual-head gamma camera. Patients

were divided in 4 subgroups based on the presence of DM and of significant CA changes.

Results. In the group of patients with significant coronary disease on CA and previously

diagnosed DM, number of perfusion defects on the stress-rest MPI were higher and also the

presence of systolic disfunction and the severity of defects. Our results support the idea that

the severity and extent of myocardial perfusion defects are greater in diabetic patients than in

non-diabetic patients.

Conclusions. We can consider myocardial perfusion SPECT with 99mTc-labeled agents as a

feasible method for the diagnosis and evaluation of CAD and for the management of diabetic

patients.

Keywords: myocardial perfusion imaging, diabetes mellitus, coronary artery disease.
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assessment of stress and rest perfusion in the

cells of the myocardial wall.

MPI is a widely used imaging modality for the

management of heart disease worldwide.

There are many studies showing an

important diagnostic and prognostic value of

MPI , with a normal SPECT MPI being an
(5-7)

indicator of a very good prognosis, with an

annual rate of less than 1% cardiac events .
(8,9)

However, it is known that the prognostic

value of MPI in DM patients is different from

that in non-diabetic patients. In DM patients,

a normal MPI examination is associated with a

1.6% risk of serious cardiac events 1 year

after the examination (versus less than 1% in

nondiabetic patients . In addition, the
(10)

survival rate without serious cardiac events is

lower in diabetic than in nondiabetic

patients .
(11,12)

Objective

The aim of this study was to evaluate the role

of stress-rest MPI in the assessment of

patients with DM and suspected or confirmed

CAD.

Methods

We performed a retrospective analysis of 128

patients who underwent stress-rest MPI in our

department. Of the patients, 61 were female,

67 were male, the mean age was 58 years, 57

of them had previously diagnosed DM, and 71

were non-diabetic. All patients underwent

stress rest myocardial perfusion SPECT using

a 1-day or 2-day protocol and all had coronary

angiography (CA) available.

The radiopharmaceuticals used were 99m-Tc-

MIBI or tetrofosmin. The study was performed

with a gated protocol SPECT, synchronous

with the ECG, using a dual-head gamma

camera.

Results

On the MPI, perfusion defects were classified

as "fixed" and "reversible." "Fixed" defects

were defined as unchanged at rest and stress,

whereas "reversible" defects were defined as

new or more severe defects on stress

examination compared with the rest study.

We considered the number of segments

affected and the degree of hypoperfusion.

The kinetic data were useful to assess the

function of LV and to distinguish some fixed

defects from artifacts. Coronary lesions

detected on coronarography were classified

as "significant"- >50% and not significant.

We divided patients into 4 subgroups based

on the presence of DM and of CA changes:

Group A - DM patients with significant

coronary lesions at CA - 33 (57.89%); Group

B- diabetics with non-significant coronary

lesions at CA - 24 (42.11%); Group C- non-

diabetics, significant coronary lesions at CA -

32 (45.07%); Group D- non-diabetics, non-

significant coronary lesions at CA - 39

(54.93%). MPI showed significant perfusion

defects in 31 out of 33 patients in group A

(93.9%), 3/24 patients in group B (12.5%),

29/32 patients in group C (90.6%), 3/39

patients from group D (7.69%). Irreversible

defects were seen in 27 patients in group A

(81%) and 21 in group C (65%). No patient in

groups B and D had irreversible defects

(groups with non-significant coronary

lesions). A reduction in LVEF < 50% was noted

in 19 patients in group A (57%) and in 11 in

group C (34.3%). The results are summarized

in Table 1.

Discussions

DM is a major cause of premature mortality

worldwide, which is widely underestimated

because only a minority of people with

Original papers Internal Medicine 20 vol. XV No. - www.srmi.ro21 III 5
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diabetes die from a cause exclusively related

to the disease. The global excess mortality

attributable to adult diabetes was estimated

at 3.96 million deaths in 2010 .
(13)

The prevalence of silent myocardial ischemia

diagnosed by MPI in DM patients shows wide

variability in different published papers.

Observational studies published 10 or more

years ago at that time reported a prevalence

ranging from 16% to 59%, with approximately

20% of patients having a high-risk perfusion

pattern .
(14,15)

More recently, the DIAD (Detection of

Ischemia in Asymptomatic Diabetics) study - a

p ro s p e c t i v e s t u d y i n v o l v i n g t r u l y

asymptomatic patients - reported a lower

prevalence of perfusion defects and functional

abnormalities of LV - 22% . According to
(16)

some authors, this percentage may represent

the true prevalence of asymptomatic ischemia

in DM patients .
(17)

A re c e n t a n a l y s i s i n c l u d e d 1 , 3 5 4

asymptomatic patients, 302 of whom had

DM; all underwent MPI with exercise testing.

The study showed a lower prevalence of

myocardial ischemia (7.2%) or ischemia with

important prognostic value (4.4%) in the total

patients. On the other hand, the prevalence

of asymptomatic ischemia was significantly

higher in patients with DM compared with

patients without DM (12.5% vs. 5.6%) .
(18)

In our study, significant coronary lesions were

detected in a higher number of patients with

DM and suspected CAD (57,89% vs. 45,07%).

In patients with significant coronary lesions,

the number of patients with perfusion defects

detected by MPI was comparable, but the

severity of lesions tended to be higher in

diabetics than in non-diabetics in terms of the

number of myocardial segments affected and

the degree of hypoperfusion.

The number of irreversible lesions was higher

in diabetics (81% versus 65%). The diabetic

group also had a higher percentage of

patients with perfusion defects and non-

significant coronary lesions (12,5% vs. 7,69%

in non-diabetics) - Figure 1. Figure 2 and

Figure 3 show images obtained by stress-rest

MPI in two of our patients with DM and

suspected CAD at clinical presentation. Note

the severity and extent of the defects in

patients with not previously known CAD.

This is another important issue in these

patients - the long-term evolution of ischemic

heart disease and the presentation of a

severe form, usually due to the absence or

low number of symptoms associated with

heart disease. This finding is also supported

by other authors and should represent a

consistent argument for systematic cardiac

evaluation in all patients with DM .
(16)

Conclusions

Myocardial perfusion SPECT shows a greater

percentage of irreversible defects and a
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Figure 1. No of patients and percentage of defects in groups A - D

Table 1. Presence of MPI changes in all groups of patients

Figure 2. M, 57 y, retrosternal pain, DM (7 y of treatment for DM). SPECT-gated in stress and rest -

partial reversible defect in inferior wall of LV; hypoperfusion partially reversible in antero-septal wall; we

have noted good perfusion of the septum but with hypomotility and absence of systolic thickening

(stunned myocardium?);
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higher prevalence of stress-induced LVEF

impairment in CAD diabetic patients. Our

results support the idea that the severity and

extent of myocardial perfusion defects are

greater in diabetic patients than in non-

diabetic patients.

We can consider myocardial perfusion SPECT

with 99mTc-labeled agents as a feasible

method for the diagnosis and evaluation of

CAD and for the management of diabetic

patients.
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