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Abstract
Background: Interest in recognizing right ventricle infarction non
invasively was grown because of therapeutic implication of distinguishing
patient with right ventricle dysfunction from those with more usual
clinical presentation of left ventricle dysfunction.
A patient with any type of myocardial infarction associated with right
ventricle infarction had a higher rate of significant hypotension,
bradycardia requiring pacing support and in hospital mortality than those
without right ventricle infarction.
The aim of this study is to estimate the incidence of right ventricle
infarction among patients with ST elevation myocardial infarction and
whether it is differ in those who are diabetic from non diabetics.
Method: the study included 208 patients who attend the coronary care
unit of three hospitals Basrah general hospital, Alfaihaa general hospital,
Alsadir teaching hospital during one year from third of December 2008 to
second of December 2009.
Patients who were admitted to cardiac care unit and diagnosed as having
ST

elevation

myocardial

infarction

undergo

right

sided

electrocardiography and were divided into two groups those with and
without diabetes mellitus and each group were subdivided into three
subgroups: anterior, inferior, lateral myocardial infarction.
Those with right ventricle infarction defined as those who showed an ST
elevation of more than 1mm in V3R and/ or V4R as soon as possible after
admission.
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Results: from those who admitted to coronary care unit 78(37.5%)
were diabetics and 130(62.5%) were non diabetics,155(74.5%) were
males ,53(25.5%) were females , male to female ratio in non diabetic was
(5.5:1) , while it is in diabetic (1.3: 1) , 68 (32.7%) of patients who were
admitted to coronary care unit had right ventricle infarction.
The most common type of myocardial infarction was the anterior in
studied patients , One third of them had right ventricle infarction in both
diabetic and non diabetic and there was no significant increase in
prevalence of right ventricle infarction in diabetes mellitus but diabetes
was associated with significant increase prevalence of right ventricle
infarction associated with anterior myocardial infarction and there was no
difference in incidence of right ventricle infarction between the two sexes

Conclusion: Right ventricle infarction show no significant increase in
diabetic patients, but right ventricle infarction is more frequent in diabetic
with anterior myocardial infarction than in non diabetic patients
(56.8%Vs43.2%) P=0.034.
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Introduction:
Right ventricular infarction
Interest in recognizing right ventricular infarction (RVI) noninvasively
has grown because of the therapeutic implications of distinguishing
patients with right ventricular dysfunction from those with the more usual
clinical presentation of left ventricular dysfunction. Patients with right
ventricular infarctions associated with inferior infarctions have much
higher rates of significant hypotension, bradycardia requiring pacing
support, and in-hospital mortality than isolated inferior infarctions .1
RVI accompany extensive inferiorposterior myocardial infarctions.
The occurrence of an inferior left ventricular infarction involving the right
ventricle ranges from 14% to 84%, but is typically thought to be about
50%. 2, 3, 4
Chronic lung disease and right ventricular hypertrophy are considered
significant risk factors for RVI 3, 4

Pathophysiology
Although the right and left ventricles differ markedly in size and energy
consumption, their cardiac output is equivalent.

4,

The right ventricle

functions with about one sixth of the muscle mass and performs one
fourth of the work of the left ventricle. 4
The ability of the right ventricle to pump an equivalent cardiac output
by using a quarter of the energy required by the left ventricle is due to the
low resistance in pulmonary vasculature. The pulmonary vascular
resistance is 10% of the systemic resistance, 5 The right ventricle is a thin
walled structure with low oxygen demands, making extensive irreversible
infarction unusual. 5
4
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The coronary circulation is made up of the right and left main trunk, the
latter gives rise to the left anterior descending artery and the left
circumflex artery.

The distribution pattern of the coronary arteries is right dominant in
approximately 85% of the population. Dominance is defined by the artery
that provides the posterior descending artery. 5 Usually, the right coronary
artery provides the posterior descending artery; in persons with this
configuration, the system is considered right dominant. However, the left
circumflex artery may provide the posterior descending artery (7.5%), in
persons with this configuration,

the system is considered left

dominant.5,And the system is considered codominant if the circumflex
and right coronary arteries provide the posterior descending artery;( 7.5%
of the population). 5
In right-dominant coronary circulation, the right ventricle receives its
blood supply from acute marginal and right ventricular branches
originating from the right coronary artery. In a left-dominant system, the
right ventricle receives its blood supply from the circumflex artery. In
codominant circulation, the right coronary artery and the left circumflex
artery supply the right ventricle. Occasionally, the left anterior descending
artery may supply parts of the right ventricle. 5
In most of cases the posterior descending branch of the right coronary
artery usually supplies the inferior and posterior walls of the right
ventricle. The marginal branches of the right coronary artery supply the
lateral wall of the right ventricle; the anterior wall of the right ventricle
has a dual blood supply: the conus branch of the right coronary artery and
the moderator branch artery, which courses from the left anterior
descending artery.6 as shown in picture (1)
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Unlike the left ventricle, the right ventricle receives its blood supply
during systole and diastole via its rich network of collateral vessels. This
physiological situation occurs because the right ventricle is a low pressure
chamber.
The right ventricle functions as a thin-walled volume pump that is
sensitive to alterations in preload and afterload, especially when
contractile function is impaired. Most often, an RVI occurs in concert
with an inferior wall myocardial infarction caused by a proximal
occlusion of the right coronary artery. 4, 5
When an occlusion of the right coronary artery occurs, blood flow to the
acute marginal and right ventricular branches, which supply the right
ventricular free wall, is blocked. If occlusion occurs distal to these
marginal branches, RVI does not occur. 6

Diagnosis
Clinical
Although right ventricular infarction occurs in more than 30% of patients
with

inferioposterior

left

ventricular

myocardial

infarction.

Hemodynamically significant right ventricular infarction occurs in less
than 10% of these patients. 7
A right ventricular infarct should be considered in all fallowing condition:
• Acute inferior wall myocardial infarction, especially in the setting
of a low cardiac output.
• symptoms consistent with hypotension
• A subtle clue to the presence of hemodynamically significant right
ventricular infarction is a marked sensitivity to preload-reducing
agents such as nitrates, morphine, or diuretics. 8
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• Other presentations include high-grade atrioventricular block,
tricuspid regurgitation, cardiogenic shock, right ventricular free
wall rupture, and cardiac tamponade.
• patient with right ventricular infarction experience unexplained
hypoxia despite administration of 100% oxygen, right-to-left
shunting at the atrial level in the presence of right ventricular
failure and increased right atrial pressure must be considered. 9,10
Examination
• The classic clinical triad of right ventricular infarction includes
distended neck veins, clear lung fields, and hypotension However,
this triad has a sensitivity of less than 25 percent. 11
• Infrequent clinical manifestations include right ventricular third and
fourth heart sounds, which are typically audible at the left lower
sternal border and increase with inspiration.
• Prominent y descent of the right atrial pressure
• Increase in venous or right atrial pressure with inspiration (ie,
Kussmaul sign)
• Exaggeration of the normal inspiratory decline in systemic arterial
pressure (ie, pulsus paradoxus)

Investigation
Electrocardiography
• All patients with inferior wall myocardial infarction should have a
right-sided ECG. ST-segment elevation in lead V4R is the single
most powerful predictor of right ventricular involvement,
identifying a high-risk subset of patients in the setting of inferior
7
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wall myocardial infarction. The ST-segment elevation is transient,
disappearing in less than 10 hours following its onset in half of
patients.12
• The following table demonstrates the sensitivity and specificity of
more than 1 mm of ST-segment elevation in V 1, V3 R, and V4 R: 11
• Leads

• Sensitivity (%)

• Specificity (%)

• V1

• 28

• 92

• V3 R

• 69

• 97

• V4 R

• 93

• 95

Echocardiography
• Is useful as a modality to rule out pericardial disease and
tamponade, which are the major differential diagnoses in the
setting of a right ventricular infarction.
• Right ventricular dilatation, abnormal right ventricular wall motion,
paradoxical motion of the interventricular septum and tricuspid
regurgitation are echocardiographic features of right ventricular
infarction.
• Echocardiogram has an 82% sensitivity and 93% specificity in
detecting right ventricular infarction. 13
• Another echocardiographically obtained value that can aid in
diagnosis of right ventricular infarction is the myocardial
performance index (MPI). MPI is derived from the sum of the
isovolumic relaxation and contraction time (relaxation of left
ventricle without any increase in left ventricle volume during the
interval between closure of aortic valve (A 2) and opening of the
8
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mitral valve and is usually 48-65ms ) divided by the ejection
fraction. An abnormally elevated MPI of >0.30 suggests the
presence of a right ventricular infarction. 14

DIABETES MELLITUS
Diabetes mellitus (DM) refers to a group of common metabolic
disorders that share the phenotype of hyperglycemia. Several distinct
types of DM exist and are caused by a complex interaction of genetics and
environmental factors. Depending on the etiology of the DM, factors
contributing to hyperglycemia include reduced insulin secretion,
decreased glucose utilization, and increased glucose production.

15

Diagnosis
The diagnosis of diabetes must always be established by a blood
glucose measurement made in an accredited laboratory.

WHO criteria for the diagnosis of diabetes:
1. Symptoms of diabetes plus casual venous plasma glucose ≥ 11·1
mmol/l. Casual is defined as any time of day without regard to time since
last meal. The classic symptoms of diabetes include polyuria, polydipsia,
and unexplained weight loss.
2. Fasting plasma glucose ≥ 7·0 mmol/l or. Fasting is defined as no
calorie intake for at least 8 hours.
3. 2 hour plasma glucose ≥ 11·1 mmol/l during oral glucose tolerance
test using 75 g glucose load.
In the absence of symptoms, these criteria should be confirmed by
repeat testing on a different day. If the fasting or random values are not
diagnostic, the 2 hour value post-glucose load should be used.

9
PDF created with pdfFactory Pro trial version www.pdffactory.com

16

Prevalence of coronary heart diseases in diabetes
mellitus
People

with

diabetes

have

an

increased

prevalence

of

atherosclerosis and coronary heart disease (CHD) (16% increased risk of
MI for every 1% increase in HbA1c)

16

and experience higher morbidity

and mortality after acute coronary syndrome and myocardial infarction
(MI) than people without diabetes.
Analysis of data collected for the Organization to Assess Strategies
for Ischemic Syndromes (OASIS) Registry, showed that diabetes
significantly increased all-cause death and the incidence of new MI,
stroke, and heart failure during a 2-year mean follow-up in patients who
were hospitalized for unstable angina or non-Q-wave MI.

17

A similar study of patients hospitalized with a confirmed MI, found
that diabetes was associated with an adjusted hazard ratio for mortality of
1.7 compared with patients without diabetes and no previous MI.

18

Diabetes also appears to be a major cause of the higher rate of both
short- and long-term mortality observed in women hospitalized with acute
MI compared to men.
In the past, at least part of the increased cardiovascular risk
associated with diabetes resulted from a failure to apply standard clinical
measures known to improve outcome following cardiovascular events in
patients without diabetes. For example, patients with diabetes were
frequently denied beta blockers post-MI because of concern that use of
these drugs could mask hypoglycemia and compromise glycemic control.
Recent evidence suggests that MI patients with diabetes may actually
have a better response to standard treatments than patients without
diabetes.19
10
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Traditional CHD risk factors such as hypertension, dyslipidemia, and
excess weight and obesity cluster in patients with impaired glucose
tolerance or diabetes, but this clustering cannot account for all of the
increased risk in these patients.
In addition to the traditional risk factors associated with CHD and
heart failure, a number of diabetes-specific risk factors contribute to the
increased morbidity and mortality of CHD. For example, patients with
diabetes have lipid-rich atherosclerotic plaque that is more vulnerable to
rupture than plaque found in patients without diabetes.

20, 21

Analysis of carotid plaques taken from diabetic patients
undergoing endarterectomy indicates that they contain more inflammatory
cell types and inflammatory markers and have higher lipid content than
plaques from nondiabetic patients.
This enhanced vascular inflammatory reaction may result from
overexpression of receptor for advanced glycation end products (RAGE),
which correlates linearly with hemoglobin A1c (HbA1c levels).

22

RAGE can enhance matrix metalloproteinase activity that can destabilize
plaques.
Additionally, platelets obtained from patients with diabetes exhibit
enhanced aggregation and increased expression of activation-dependent
adhesion molecules, such as glycoprotein (GP) IIb/IIIa and CD40 ligand,
factors which contribute to thrombus formation.

23, 24

Changes in vascular function may also contribute to the poorer
outcomes in diabetes. No reflow following successful percutaneous
recanalization of an infarct-related coronary artery occurs more
commonly in the presence of diabetes and/or hyperglycemia and may
contribute to left ventricular dysfunction. No reflow in this circumstance
probably results from platelet-endothelial cell interactions that impair
microvascular function and decrease myocardial blood flow. Patients with
11
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diabetes have increased levels of plasminogen activator inhibitor type 1
(PAI-1) in plasma and in atheromas.

25, 26

Elevated tissue PAI-1 could

decrease fibrinolysis, increase thrombus formation, and accelerate plaque
formation. Other vascular changes, including increased endothelin activity
and reduced prostacyclin and nitric oxide activity, lead to abnormal
control of blood flow. 27, 28

Aims of study:
1. The aim of study is to estimate the incidence of right ventricle
infarction among patients with acute myocardial infarction.
2. To compare the incidence of right ventricle infarction in diabetic and
non diabetic patients.
3. To compare the association of right ventricle infarction with different
sites of myocardial infarction (anterior Vs inferior) in diabetic and non
diabetic patients.

Patients and Method
A case control study to estimate the incidence of right ventricle infarction
in diabetic and non diabetic patients .
A total of 208 patients 155 (74.5%) males with age range 24-90 years
with mean (57.08±12.9), and 53 (25.5%) females with age range 40-90
years with mean (65.69±9.85) were included in one year study conducted
from 3rd of December 2008 to 2nd December 2009 in Basrah general
hospital, Alfaihaa general hospital and Alsadir teaching hospital.

Inclusion criteria:
Patients who were included in this study those who admitted to the
cardiac care unit of Basrah general hospital , Alfaihaa general hospital
12
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and Alsadir teaching hospital and diagnosed as ST segment elevation
infarction according to European Society of Cardiology and American
college of cardiology which include any of the fallowing criteria that
satisfy diagnosis of acute , evolving or recent myocardial infarction:
Typical raise and gradual fall (troponin) or more rapid raise and rapid fall
( creatine kinase –MB ) of biochemical marker of myocardial necrosis ,
with at least one of the following :
1 – Ischemic symptoms
2 – Development of pathological Q wave on electrocardiogram
3 – Electrocardiogram changes indicative of myocardial
ischemia (ST – segment elevation) . 29
A Patient diagnosed as having diabetes mellitus if he was known to be
diabetic previously and he is on anti-diabetic drug or newly diagnosed
diabetic according to WHO criteria for the diagnosis of diabetes
mellitus.16

Any patient who was admitted to CCU with anterior or inferior STEMI
was submitted to15 leads ECG [The stander 12 leads ECG and three right
sided ECG (V1, V3R, V4R)] even without clinical evidence of right
ventricle infarction after admission as soon as possible as in picture (2).
And any patient had ST elevation more than (1 mm) in lead V3R and or
lead V4R labeled as having right ventricle infarction (picture -3).

11

While patients with ST segment elevation in V1 – V6 had Anterior AMI,
And patients with ST segment elevation in I, aVL, V5, V6 had Lateral
AMI, and patients with ST segment elevation in II, III, aVF had Inferior
AMI.

Statistics:
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All data were analyzed by SPSS 15.0 version for window (SPSS
Inc.Chicago,Illinnois) .
P value < 0.05 was considered as significant.

Results:
From the total of 208 patients 78 (37.5%)were diabetic , 33(42.3%)
of them were females and 45 (57.7%) were males with male to female
ratio in diabetic group equal to (1.3: 1) and 130 (62.5%)were non diabetic
20 (15.4%) of them were females and 110(84.6%) were males with male
to female ratio in non diabetic group equal to(5.5:1), and 68(32.7%)
patients had right ventricle infarction and 140(67.3%) patients had no
right ventricle infarction, 31(45.5%) and 37(27.8%) of patients with
inferior myocardial infarction and anterior myocardial infarction had right
ventricle infarction respectively .
This study shows that the anterior myocardial infarction is more
frequent than inferior myocardial infarction in both diabetic 56 (71.8%)
Vs 19 (24.4%) and non diabetic patients 77(59.2%) Vs 49(37.7%), and
there is no statistically significant difference in sites of myocardial
infarction in diabetic and non diabetic patients (table-1).
Although right ventricle infarction was recognized more frequently in
diabetic 27 (34.6%) than in non diabetic 41 (31.5%) patients (table-2) this
difference is not statistically significant ( P=0.64).
This study revealed no significant difference in frequency of right
ventricle infarction among males and females (table-3) in both diabetic
(33.3%Vs36.4%) and non diabetic patients (30.9%Vs 30.0%).
An interesting observations in this study (table-4) was that right ventricle
infarction associated with anterior myocardial infarction recognized more
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frequently in diabetic patients than in non diabetic patients 21(56.8) % Vs
16 (43.2%) and this was statistically significant ( P=0.034).
While its association with inferior myocardial infarction is less in
diabetic than in non diabetic patients but this was not statistically
significant (P= 0.149).

Discussion
In this study 78 (37.5%) of patients with STEMI were diabetic and
this is consistent with study from Karachi. 30
This study revealed that male to female ratio (2.9:1) and that was
consistent with other studies. 30, 31
The male to female ratio in non diabetic patients was (5.5:1) while it
is (1.3: 1) in diabetic this show that despite the incidence of coronary
events is considerably lower among women, but this gender gap is
abolished by the presence of diabetes .This is consistent with other study. 32
In this study right ventricle infarction was most commonly associated
with inferior myocardial infarction (45.5%) which is consistence with other
studies.2, 3, 4
While it occurs in (27.8%) of anterior myocardial infarction in our
study again this might be explained by performing right sided ECG to all
patients with anterior myocardial infarction as soon as possible. 11,12
In this study the most common type of myocardial infarction was the
anterior in both diabetic and non diabetic patients and there is increase in
incidence of anterior myocardial infarction in diabetic (71.8%) than non
diabetic (59.2%) patients but this was non significant ( P=0.139),this study
in agreement with Tiboo et al and Culic et al studies. 30,33
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In this study the least common site of infarction was the lateral
infarction in both diabetic (3.8%) and non diabetic (3.1%), and this is
consistence with that of Culic et al. 33
It has been reported that diabetic exert a potent multifactorial
atherosclerotic effect, especially with increasing age. And left anterior
descending artery that supplied the anterior of the heart seems to be more
susceptible to development of atherosclerosis in compare with right

coronary artery or circumflex artery. Left anterior descending artery are
expose to more powerful biochemical and hemodynamic stress resulting
from contraction of the heart which may related to greater endothelial and
arterial wall damage favor development of atherosclerotic process which
responsible for high prevalence of anterior myocardial infarction in
diabetic patients . 34, 35
The low number of inferior myocardial infarction in diabetic patient
may be related to small number of diabetic patients.
We think that high prevalence of right ventricle infarction in both
diabetic and non diabetic in our study because we perform right side ECG
for all patients with inferior and anterior myocardial infarction at time of
admission or as soon as possible (usually less than 10 hours ) even
without clinical evidence of right ventricle infarction so we pick up most
of cases with ST segment elevation in V3R and V4R.By this way we
overcome the low sensitivity of the classic clinical triad of right
ventricular infarction includes distended neck veins, clear lung fields, and
hypotension 11, and the transient nature of electrocardiographic changes of
right ventricle infarction. 12
In this study females whether they are diabetic or non diabetic had
slight higher prevalence of right ventricle infarction than male ,
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nevertheless this increase is not significant and this might be explained by
small sample size further study with large sample size is recommended .
An interesting observation in this study is that the occurrence of right
ventricle infarction which was associated with anterior myocardial
infarction is significantly higher in diabetic patients than non diabetic
patients, and to our knowledge this was the firstly reported by this study .
Anterior myocardial infarction caused by occlusion of left anterior
descending and occlusion of left anterior descending can result in right
ventricle infarction in (13%) because the anterior wall of right ventricle
had dual supply (conus branch of right coronary artery and modurator
branch of left anterior descending ). 6
But in presence of diabetes mellitus, almost three-fourths had highgrade coronary atherosclerosis and more than half had multivessel
disease.36
So that the anterior wall of right ventricle had more jeopardized blood
supply and any occlusion of left anterior descending usually result in
some degree of necrosis or stunning of right ventricle which reflected in
ECG as ST segment elevation in V3Rand V4R.
The low prevalence of right ventricle infarction that is associated with
inferior myocardial infarction is that left anterior descending is the most
common artery which affected by atherosclerosis in diabetes mellitus than
right coronary artery or circumflex artery . 34

Conclusion Right ventricle infarction is not significantly increase in
diabetic patients, but right ventricle infarction is more frequent in diabetic
with anterior myocardial infarction than in non diabetic patients.
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Picture-1- Shows anatomy of coronary circulation.
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Picture -2- Shows Right sided chest leads connection ECG
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Picture-3- ST elevation in right sided ECG which indicative of
right ventricle infarction.
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Table -1- Shows the ditribution of sites of myocardial infarction between
diabetic and non diabetic patients:
Diabetic
NO.

Site of MI

Nondiabetic

Percentage

NO.

Total

percentage

NO.

Percentage

Anterior

56

71.8%

77

59.2% b

133

63.9%

Inferior

19

24.4%

49

37.7%

68

32.7%

Lateral

3

3.8%

4

3.1%

7

3.4%

Total

78

100%

130

100%

208

100%

Table-2-Demostrates the distribution of right ventricle infarction among
diabetic and non diabetic patients:
Diabetic

Total

Nondiabetic

No.

Percentage

No.

Percentage

No.

Percentage

RVI
+ve

27

34.6%

41

31.5%b

68

32.7%

RVI –
ve

51

65.4%

89

68.5%

140

67.3%

Total

78

100%

130

100%

208

100%
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Table -3- Demostrates the distribution of right ventricle infarction
among diabetics and non diabetics patients in different sexes:
Female

Male

Total

No.

Percentage

No.

Percentage

No.

Percentage

RVI+ve

12

36.4%

15

33.3%

27

34.6%

RVI-ve

21

63.6%

30

66.7%

51

65.4%

Total

33

100%

45

100%

78

100%

RVI+ve

7

35.0%

34

30.9%

41

31.5%

RVI-ve

13

65.0%

76

69.1%

89

68.5

Total

2o

100%

110

100%

130

100%

DM

Non
diabetic

Table-4-Shows distribution of right ventricle infarction among different
sites of myocardial infarction in diabetic and non diabetic patients:
RVI +ve

Anterior

Inferior

RVI -ve

Total

No.

percentage

No.

percentage

No.

Percentage

DM

21

56.8%

35

36.5%

56

42.1%

No DM

16

43.2%

61

63.5%

77

57.9%

Total

37

100%

96

100%

133

100%

DM

6

19.4%b

13

35.1%

19

27.9%

No DM

25

80.6%

24

64.9%

49

72.1%

Total

31

100%

37

100%

68

100%

22
PDF created with pdfFactory Pro trial version www.pdffactory.com

REFERENCES
1.Chockalingam A, Gnanavelu G, Subramaniam T, et al : Right
ventricular myocardial infarction: presentation an acute outcomes.
Angiology Jul-Aug 2005;56(4):371-6.
2. Setaro JF and Cabin HS. Right ventricular infarction. Cardiol
Clin1992;10:69-90. .
3. Goldstein JA. Right heart ischemia: pathophysiology, natural
history, and clinical management. Prog Cardiovasc Dis. 1998;40:325341.
4. Kinch JW and Ryan TJ. Right ventricular infarction.N Engl J Med.
1994;330:1211-1217
5. Hochman JS and Gersh BJ. Acute myocardial infarctions: Topol
EJ, Califf RM, Isner JM, et al. Textbook of Cardiovascular Medicine.
2nd ed. Philadelphia, Pa: Lippincott-Williams & Wilkins; 2002: 15,
421-462
6. Forman MB, Goodin J and Phelan B. Electrocardiographic changes
associated with isolated right ventricular infarction. J Am Coll
Cardiol. Sep 1984;4(3):640-3.
7.Martin W, Tweddel A and McGhie I. The evaluation of right
ventricular function in acute myocardial infarction by xenon133. Nucl Med Commun. Jan 1989;10(1):35-43.
8.Mittal SR. Isolated right ventricular infarction. Int J Cardiol. Aug
1994;46(1):53-60.

23
PDF created with pdfFactory Pro trial version www.pdffactory.com

9. Nader DA, Ceretto WJ and Vieweg WV. Atrial pacing in the
management

of

right

ventricular

infarction. South

Med

J. Mar 1981;74(3):362-3.
10. Pfisterer M, Emmenegger H and Muller-Brand J. Prevalence and
extent of right ventricular dysfunction after myocardial infarction-relation to location and extent of infarction and left ventricular
function. Int J Cardiol. Sep 1990;28(3):325-32. .
11. Robalino BD, Petrella RW

and Jubran FY. Atrial natriuretic

factor in patients with right ventricular infarction. J Am Coll
Cardiol. Mar 1990;15(3):546-53.
12. Mavric Z, Zaputovic L and Matana A. Prognostic significance of
complete atrioventricular block in patients with acute inferior
myocardial

infarction

with

and

without

right

ventricular

involvement. Am Heart J. Apr 1990;119(4):823-8
13. Singhal AM, Ilangovan S and Mehta S. Isolated right ventricular
infarction followed by posterior left ventricular infarction after a few
days. Acta Cardiol. 1984;39(4):307-12.
14. Chockalingam A, Gnanavelu G and Alagesan R. Myocardial
performance index in evaluation of acute right ventricular myocardial
infarction. Echocardiography. Aug 2004; 21(6):487-94.
15.Alvin C, Diabetes mellitus . fauci A, Braunwald E, Kasper D, et
al.Harrison

principle

of

internal

medicine

,17 th

edition

,2008:338:2275.
16. PETER J . Diagnosis of diabetes mellitus, WHO criteria for
diagnosis of diabetes : ABC OF DM,15 th edition,2003: 1.
24
PDF created with pdfFactory Pro trial version www.pdffactory.com

17. Malmberg K, Yusuf S, Gerstein HC, et al: Impact of diabetes on
long-term prognosis in patients with unstable angina and non-Q-wave
myocardial infarction: Results of the OASIS (Organization to Assess
Strategies for Ischemic Syndromes) Registry. Circulation 2000;
102:1014.
18. Mukamal KJ, Nesto RW, Cohen MC, et al: Impact of diabetes on
long-term survival after acute myocardial infarction: Comparability of
risk with prior myocardial infarction. Diabetes Care 2001; 24:1422.
19. Jiang SL, Ji XP, Zhao YX, et al: Predictors of in-hospital mortality
difference between male and female patients with acute myocardial
infarction. Am J Cardiol 2006; 98:100.
20. Moreno PR, Murcia AM, Palacios AF, et al: Coronary composition
and macrophage infiltration in atherectomy specimens from patients
with diabetes mellitus. Circulation 2000; 102:2180
21. Marfella R, D'Amico M, Esposito K, et al: The ubiquitinproteasome

system

and

inflammatory

activity

in

diabetic

atherosclerotic plaques : Effects of rosiglitazone treatment. Diabetes
2006; 55:622.
22. Cipollone F, Iezzi A, Fazia M, et al: The receptor RAGE as a
progression factor amplifying arachidonate-dependent inflammatory
and proteolytic response in human atherosclerotic plaques: Role of
glycemic control. Circulation 2003; 108:1070.
23. Colwell JA and Nesto RW: The platelet in diabetes: Focus on
prevention of ischemic events. Diabetes Care 2003; 26:2181.
24. Varo N, Vincent D, Libby P, et al: Elevated plasma levels of the
atherogenic mediator soluble CD40 ligand in diabetic patients: A
novel target of thiazolidinediones. Circulation 2003; 107:2644.
25. Sobel BE, Woodcock-Mitchell J, Schneider DJ, et al: Increased
plasminogen activator inhibitor type 1 in coronary artery atherectomy
25
PDF created with pdfFactory Pro trial version www.pdffactory.com

specimens from type 2 diabetic compared with nondiabetic patients: A
potential factor predisposing to thrombosis and its persistence.
Circulation 1998; 97:2213.
26. Pandolfi A, Cetrullo D, Polishuck R, et al: Plasminogen activator
inhibitor type 1 is increased in the arterial wall of type II diabetic
subjects. Arterioscler Thromb Vasc Biol 2001; 21:1378.
27. Cosentino F, Eto M, De Paolis P, et al: High glucose causes
upregulation of cyclooxygenase-2 and alters prostanoid profile in
human endothelial cells: Role of protein kinase C and reactive oxygen
species. Circulation 2003; 107:1017.
28 . Cardillo C, Campia U, Bryant MB, et al: Increased activity of
endogenous endothelin in patients with type II diabetes mellitus.
Circulation 2002; 106:1783.
29. Alpert JS: Definition of myocardial infarction—a global consensus
document of The Joint ESC/ACC/AHA/WHF/WHO Task Force for
the Redefinition of Myocardial Infarction, 2007.
30. Tipoo FA, Quraishi AR, Najaf SM , et al. Outcome of cardiogenic
shock complicating acute myocardial infarction. J Coll Physicians
Surg Pak 2004;14(1):6-9.

31. Morgan EN, Boyle EM Jr, Yun W, et al. Platelet-activating factor
acetylhydrolase prevents myocardial ischemia reperfusion injury.
Circulation 1999;100(19 Suppl):II365-8.
32.Iqbal MJ, Azhar M, Javed MT, et al. Study on ST-Segment
Elevation Acute Myocardial Infarction (STEMI) in Diabetic and Nondiabetic Patients. Pak J Med Sci 2008;24(6):786-91.
33. Culic V, Miric D and Jukic I. Acute myocardial infarction:
Differing preinfarction and clinical features according to infarct site
and gender. Int J Cardiol 2003;90(2-3):189-96.
26
PDF created with pdfFactory Pro trial version www.pdffactory.com

34.DitchburnCJ, Hall JA, de Belder M, et al. Silent myocardial
ishaemia in patients with proved coronary artery disease: a
comparison of diabetic and nondiabetic patients. Postgrad Med J
2001;77:395-98.
35.Yoshino G, Hirano T and Kazumi T. Atherogenic lipoproteins and
diabetes mellitus. J Diabetes Complic 2002;16:29-34.
36. Tauqir Y, Cynthia L , Pasquale J, et al. Coronary Atherosclerosis in
Diabetes Mellitus A Population-Based Autopsy Study. J Am Coll
Cardiol 2002;40:946-53.

27
PDF created with pdfFactory Pro trial version www.pdffactory.com

أوﻟﺌﻚ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺈﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﯾﻌﺮﻓﻮن ﺑﺄﻧﮭﻢ اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ ﯾﻈﮭﺮون
ارﺗﻔﺎع ﺑﻘﻄﻌﺔ اﻷس ﺗﻲ أﻛﺜﺮ ﻣﻦ 1ﻣﻠﻢ ﻓﻲ ﺗﺨﻄﯿﻂ اﻟﻘﻠﺐ ﻟﻠﺠﮭﺔ اﻟﯿﻤﻨﻰ ﺑﻌﺪ اﻟﺪﺧﻮل إﻟﻰ ردھﺔ
إﻧﻌﺎش اﻟﻘﻠﺐ ﺑﺄﺳﺮع ﻣﺎ ﯾﻤﻜﻦ .

اﻟﻨﺘﯿﺠﺔ

 :ﻣﻦ أوﻟﺌﻚ اﻟﺬﯾﻦ ادﺧﻠﻮا إﻟﻰ ردھﺔ إﻧﻌﺎش اﻟﻘﻠﺐ ﺣﻮاﻟﻲ ) ( 37.5%ﻣﺼﺎﺑﯿﻦ ﺑﺪاء

اﻟﺴﻜﺮ و) (62.5 %ﻏﯿﺮ ﻣﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ وﻣﻨﮭﻢ ) (74.5 %رﺟﺎﻻً و) (25.5 %ﻧﺴﺎ ًء ﻧﺴﺒﺔ
اﻟﺮﺟﺎل إﻟﻰ اﻟﻨﺴﺎء ﻏﯿﺮ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ ھﻲ ) (5.5:1ﺑﯿﻨﻤﺎ ﻛﺎﻧﺖ اﻟﻨﺴﺒﺔ ﻓﻲ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء
اﻟﺴﻜﺮ

).(1.3:1

وﺣﻮاﻟﻲ  32.7 %ﻣﻦ اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﯾﻌﺎﻧﻮن ﻣﻦ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ
اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ.
اﻟﻤﻜﺎن اﻷﻛﺜﺮ ﺷﯿﻮﻋﺎ ً ﻹﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ھﻮ اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻷﻣﺎﻣﯿﺔ ﻓﻲ اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ
ﺧﻀﻌﻮا إﻟﻰ اﻟﺪراﺳﺔ  ،ﺛﻠﺚ اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ ﺧﻀﻌﻮا ﻟﻠﺪراﺳﺔ ﯾﻌﺎﻧﻮن ﻣﻦ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ
ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﻓﻲ اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ واﻟﻐﯿﺮ ﻣﺼﺎﺑﯿﻦ ﺑﮫ  ،وﻻ ﺗﻮﺟﺪ زﯾﺎدة ﻣﻠﺤﻮظﺔ
ﻓﻲ ﻧﺴﺒﺔ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﻓﻲ اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ وﻟﻜﻦ داء
اﻟﺴﻜﺮ ﯾﺮﺗﺒﻂ ﺑﺰﯾﺎدة ﻣﻠﺤﻮظﺔ ﻓﻲ ﻧﺴﺒﺔ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ اﻟﻤﺼﺎﺣﺐ ﻻﺣﺘﺸﺎء
اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻷﻣﺎﻣﯿﺔ وﻻ ﯾﻮﺟﺪ اﺧﺘﻼف ﻓﻲ ﻧﺴﺒﺔ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﺑﯿﻦ
اﻟﺠﻨﺴﯿﻦ.

اﻻﺳﺘﻨﺘﺎج:

اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﻟﻢ ﯾﺰداد زﯾﺎدة ﻣﻠﺤﻮظﺔ ﻋﻨﺪ اﻟﻤﺮﺿﻰ

اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ وﻟﻜﻨﮭﺎ أﻛﺜﺮ ﺷﯿﻮﻋﺎ ً ﻓﻲ داء اﻟﺴﻜﺮ ﻣﺼﺎﺣﺒﺔً اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻷﻣﺎﻣﯿﺔ
ﻣﻘﺎرﻧﺔً ﺑﻐﯿﺮ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ.
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اﻟﺨﻼﺻﺔ
اﻟﻤﻘﺪﻣﺔ:

ﺗﻄﻮر اﻻھﺘﻤﺎم ﻓﻲ ﺗﺸﺨﯿﺺ إﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﺑﻄﺮق ﻏﯿﺮ

ﺗﺪاﺧﻠﯿﮫ ﺗﻄﻮر ﺑﺴﺒﺐ اﻟﻨﺘﺎﺋﺞ اﻟﻌﻼﺟﯿﺔ اﻟﻨﺎﺗﺠﺔ ﻣﻦ ﺗﻤﯿﺰ اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺎﻻﺧﺘﻼل اﻟﻮظﯿﻔﻲ
ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ وﺑﯿﻦ أوﻟﺌﻚ اﻟﺬﯾﻦ ﯾﻌﺎﻧﻮن ﻣﻦ اﻟﻌﻮارض اﻟﺴﺮﯾﺮﯾﺔ اﻷﻛﺜﺮ ﺷﯿﻮﻋﺎ ً ﻟﻼﺧﺘﻼل اﻟﻮظﯿﻔﻲ
ﻟﻠﺒﻄﯿﻦ اﻷﯾﺴﺮ.
اﻟﻤﺮﯾﺾ اﻟﺬي ﯾﻌﺎﻧﻲ ﻣﻦ اي ﻧﻮع ﻣﻦ أﻧﻮاع إﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻟﻤﺼﺎﺣﺐ ﻹﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ
اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﻟﺪﯾﺔ ﻧﺴﺒﺔ ﻋﺎﻟﯿﺔ ﻣﻠﺤﻮظﺔ ﻣﻦ اﻧﺨﻔﺎض اﻟﻀﻐﻂ اﻟﺸﺮﯾﺎﻧﻲ وﺗﺒﺎطﺊ ﻧﺒﻀﺎت
اﻟﻘﻠﺐ اﻟﺬي ﯾﺤﺘﺎج إﻟﻰ زرع ﻣﻨﻈﻢ ﻟﻀﺮﺑﺎت اﻟﻘﻠﺐ وﻧﺴﺒﺔ وﻓﯿﺎت داﺧﻞ اﻟﻤﺴﺘﺸﻔﻰ أﻋﻠﻰ ﻣﻦ أوﻟﺌﻚ
اﻟﺬﯾﻦ ﻻ ﯾﻌﺎﻧﻮن ﻣﻦ ﻹﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ.

أھﺪاف اﻟﺪراﺳﺔ:

ﻟﺤﺴﺎب ﻧﺴﺒﺔ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﺑﯿﻦ اﻟﻤﺮﺿﻰ

اﻟﻤﺼﺎﺑﯿﻦ ﺑﺎﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ وﻓﻲ ﻣﺎ إذا ﻛﺎﻧﺖ ﻣﺨﺘﻠﻔﺔ ﻓﻲ أوﻟﺌﻚ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ أو
اﻟﻐﯿﺮ ﻣﺼﺎﺑﯿﻦ.

طﺮﯾﻘﺔ

اﻟﻌﻤﻞ :اﻟﺪراﺳﺔ ﺷﻤﻠﺖ ) (208ﻣﺮﯾﺾ ادﺧﻞ واﻟﻰ ردھﺔ إﻧﻌﺎش اﻟﻘﻠﺐ ﻟﺜﻼث

ﻣﺴﺘﺸﻔﯿﺎت ھﻲ :ﻣﺴﺘﺸﻔﻰ اﻟﺒﺼﺮة اﻟﻌﺎم ،ﻣﺴﺘﺸﻔﻰ اﻟﻔﯿﺤﺎء اﻟﻌﺎم وﻣﺴﺘﺸﻔﻰ اﻟﺼﺪر اﻟﺘﻌﻠﯿﻤﻲ ﺧﻼل
ﺳﻨﺔ واﺣﺪة ﻣﻦ اﻟﺜﺎﻟﺚ ﻣﻦ ﻛﺎﻧﻮن اﻷول  2008إﻟﻰ اﻟﺜﺎﻧﻲ ﻣﻦ ﻛﺎﻧﻮن اﻷول .2009
اﻟﻤﺮﺿﻰ اﻟﺬﯾﻦ ادﺧﻞ واﻟﻰ ردھﺔ إﻧﻌﺎش اﻟﻘﻠﺐ وﺷﺨﺼﻮا ﺑﺄﻧﮭﻢ ﻣﺼﺎﺑﻮن ﺑﺈﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ
اﺧﻀﻌﻮا اﻟﻰ ﺗﺨﻄﯿﻂ اﻟﻘﻠﺐ اﻟﻜﮭﺮﺑﺎﺋﻲ ﻟﻠﺠﮭﺔ اﻟﯿﻤﻨﻰ  ،وﻗﺴﻢ اﻟﻤﺮﺿﻰ إﻟﻰ ﻣﺠﻤﻮﻋﺘﯿﻦ :
اﻷوﻟﻰ :اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ.
اﻟﺜﺎﻧﯿﺔ :اﻟﻤﺮﺿﻰ ﻏﯿﺮ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ.
وﺗﻢ ﺗﻘﺴﯿﻢ ﻛﻞ ﻣﺠﻤﻮﻋﺔ إﻟﻰ ﺛﻼﺛﺔ ﻣﺠﺎﻣﯿﻊ ﺛﺎﻧﻮﯾﺔ  :ﻣﺮﺿﻰ ﻣﺼﺎﺑﯿﻦ ﺑﺈﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ
اﻷﻣﺎﻣﯿﺔ  ،اﻟﺴﻔﻠﻰ و اﻟﺠﺎﻧﺒﯿﺔ.
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دراﺳﺔ اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ ﻟﻠﺒﻄﯿﻦ اﻷﯾﻤﻦ ﻓﻲ اﻟﻤﺮﺿﻰ
اﻟﻤﺼﺎﺑﯿﻦ وﻏﯿﺮ اﻟﻤﺼﺎﺑﯿﻦ ﺑﺪاء اﻟﺴﻜﺮ

دراﺳﺔ ﻣﻘﺪﻣﺔ إﻟﻰ اﻟﻠﺠﻨﺔ اﻟﻌﻠﻤﯿﺔ اﻟﻤﺸﺮﻓﺔ ﻋﻠﻰ دراﺳﺔ اﻟﻄﺐ اﻟﺒﺎطﻨﻲ
ﻛﺠﺰء ﻣﻦ ﻣﺘﻄﻠﺒﺎت ﻧﯿﻞ ﺷﮭﺎدة زﻣﺎﻟﺔ اﻟﻤﺠﻠﺲ اﻟﻌﺮاﻗﻲ
ﻟﻼﺧﺘﺼﺎﺻﺎت اﻟﻄﺒﯿﺔ ﻓﻲ اﻟﻄﺐ اﻟﺒﺎطﻨﻲ

ﻣﻦ ﻗﺒﻞ
أﯾﻤﻦ ﻋﺒﺪ اﻟﺮزاق ﺟﺎﺳﻢ
ﺑﻜﺎﻟﻮرﯾﻮس طﺐ وﺟﺮاﺣﺔ ﻋﺎﻣﺔ

ﺑﺈﺷﺮاف اﻷﺳﺘﺎذ
اﻟﺪﻛﺘﻮر ﻋﺒﺪ اﻟﺮﺣﯿﻢ ﺣﺴﻦ اﻟﺤﻤﺮاﻧﻲ
اُﺳﺘﺎذ اﻟﻄﺐ اﻟﺒﺎطﻨﻲ
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