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SUMMARY: The aim of the study was to investigate the pathological changes of cardiac morphology and
cardiac muscle in sickle cell anemia. Eight male and two female patients (aged 16-29 years) were included in
this study. The patients were diagnosed with total blood count and hemoglobin electrophoresis. In all patients
cardiac chambers dilatation systolic and/or diastolic function disturbances were shown with cardiac findings,
electrocardiography, telecardiography and echocardiography. All the patients subsequently underwent right
heart catheterization and endomyocardial biopsy. It was found that pulmonary arterial and right ventricular
pressures were high in 8 patients (80%). Ultra-structure of the myocardium was nonspecific. By light
microscopy myocardial hypertrophy was observed in 9 cases (90%), myocardial fibrosis in 7 (70%) and inter-
stitial edema in 4 (30%) It was concluded that in these patients the above cardiac findings were sub-clinical,
non specific and of medium intensity.
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Hematology

INTRODUCTION

Sickle cell anemia (SCA) is one of the hemoglo-

binopathies which threatens the life. It also exists in

Türkiye especially in the Çukurova region (East

Mediterranean shores) with about a 3.4% prevalence

(1). Mean life in these patients is about 40 years. One

of the causes of high mortality in these cases is sec-

ondary heart disease complications: the left ventricular

hypertrophy, cor pulmonale and heart failure (2,3).

The aim of our study was to investigate the cardiac

abnormalities encountered in SCA cases with invasive

methods specifically right heart catheterization and

endomyocardial biopsy.

MATERIALS AND METHODS
The patients, who were included to this study, were diag-

nosed by hemoglobin electrophoresis. Detailed clinical evalu-

ation and routine laboratory tests were performed. The

procedure was explained and permission for procedure were

Çukurova University Faculty of Medicine,
* From Department of Cardiology
** From Department of Pathology 
*** From Department of Hematology,
Medicine, Adana, Türkiye.

RRIIGGHHTT  HHEEAARRTT  CCAATTHHEETTEERRIIZZAATTIIOONN
AANNDD  EENNDDOOMMYYOOCCAARRDDIIAALL  BBIIOOPPSSYY  
IINN  TTHHEE  PPAATTIIEENNTTSS  WWIITTHH  SSIICCKKLLEE
CCEELLLL  AANNEEMMIIAA

91Journal of Islamic Academy of Sciences 8:2, 91-94, 1995



Journal of Islamic Academy of Sciences 8:2, 91-94, 199592

ENDOMYOCARDIAL BIOPSY SAN, DEMIRTAS, BIRAND,  TUNCER,  BASLAMISLI

taken from the patients who had no cardiac symptoms but had

cardiomegaly and echocardiographic diastolic dysfunction.

Right heart catheterization and endomyocardial biopsy (EMB)

were done by femoral approach. It was entered through right

femoral vein percutanously with Seldinger method, then

sheath was put into the vein. Multipurpose catheter was

advanced through right femoral, iliac, inferior vena cava until

right atrium. It was advanced through tricuspid valve to right

ventricle and through the pulmonary valve into the main pul-

monary artery and advanced until vedged. It was thus possi-

ble to measure subsequently, the right atrial (RA), the

pulmonary arterial and the pulmonary capillary vedge pres-

sures. After procedures long transseptal sheath (Müllen

sheath) is inserted form femoral vein to right atrium and

placed in such a way to look toward to right ventricle. Using

this sheat it was entered to right ventricle with 7F and biyop-

tom 2-3 pieces were taken from apex and were submitted to

histologic examination.

The statistical analysis of the results were made using stu-

dent-t (paired) test.

RESULTS

Eight male (mean age 22.7) and two female

patients aged 16 to 29 years were included to this

study. They were all homozygous for HbS. The clinical

features of the patients are summarized in Table 1 .

Cardiac catheter findings are shown in Table 2 and 3.

All pathological preparations for the light microscopic

evaluations of EMB were stained with iron and amyloid

and all results were reported as negative. It was found

that myocardial fibrillary hypertrophy existed in 90%,

fibrosis in 70% and interstitial edema in 40% of

patients. No complication developed in patients who

underwent EMB.

DISCUSSION

In many investigations it was observed that cardiac

findings in SCA patients were correlated with the

severity of anemia and its duration (4-6). It is proposed

that these symptoms disturb cardiac diastolic function

(insufficient cardiac response to exercise). But it is also

proposed that dyspnea may be due to cor pulmonale

and lung infarction which are also common findings in

SCA (7-10). In some investigations on SCA, invasive

methods were used among which the most important

are cardiac catheterization and EMB. The latter has

been used for diagnosis of myocarditis and infiltrative

myocardial diseases. Durant et. al. (7), reported that

SCA patients had increased pulmonary pressure. On

the other hand, Shubin et. al. (11), reported that SCA

patients had normal pulmonary arterial pressure.

Fenoglio et. al. (12), emphasized that EMB was neces-

sary for follow up and treatment of myocarditis. Mason

et. al. (13), emphasized that EMB was necessary for

We were found that mean PA pressures were higher than 40

mmHg in 4 patients, higher than 30 mm Hg in 2 patients and

higher than 20 mmHg in 2 patients.

Pressures (mm Hg) Ranges

Pulmonery capillary 18.4 ± 7 5-30

Pulmonery arter systolic 38.1 ± 13.7 22-57

Pulmonery arter diastolic 13.5 ± 7.8 4-25

Pulmonery arter average 28.9 ± 11.4 12-42

Right ventricle systolic 50.6 ± 16.7 22-70

Right ventricle diastolic 5.8 ± 3 0-12

Right atrium 2.8 ± 1 2-5

Table 1: The features of the patients who underwent EMB.

Age Hb.E HTC MCV Ferritin ECG Tele

Male (8) 22 ± 7 SS 26 ± 3 97 ± 7 477 ± 365 LVH CMG

Female (2) 27 ± 0 SS 28 ± 0 96 ± 0 478 ± 369 LVH CMG

Hb. E: Hemoglobin electrophoresis HTC: Hemotocrit, MCV: Mean corpuscular volum, ECG: Electrocardiogram.

Tele: Telecardiogram. LVH: Left ventricular hypertophy. CMG: Cardiomegaly.

Table 2: The heart pressures of the patients who underwent E.
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immunosuppressive treatment. Rubler et. al. (14),

reported that SCA patients had increased cardiac mass

and cellular infiltration. Gery et. al. (15), observed

biventricular hypertrophy and dilatation in their autopsy

series. Stark et. al., reported on SCA patient with

increased pulmonary arterial pressure, normal capillary

pressure and decreased cardiac output (16). Armoly et.

al. (11), reported that right atrium, right ventricle and

pulmonary arterial pressures were within normal range

in 7 SCA patients. Birand et. al. (17), investigated car-

diac findings in 28 SCA patients and they found that 2

patients had myocardial hypertrophy, 1 patient had

hemosiderosis, 1 patient had edema, congestion,

mononuclear cell infiltration and 4 patients had intersti-

tial edema, and rare mononuclear cell infiltration in

their EMB. Fenoglio et. al. (16), took EMB from 34

heart failure patients with unknown etiology and they

found that most frequent findings in EMB of myocardi-

tis were also cell damage and interstitial fibrosis.

Rubler et. al. (14), investigated autopsy of 4 SCA

patients and found that all patients had left and right

ventricular hypertrophy, pulmonary arterial widening,

pulmonary arterial thrombus and increase in cardiac

mass. They believe that these findings are the result of

volume overload due to anemia. In our investigation of

right heart catheterization findings 4 patients had mean

PA pressure higher than 40 mmHg, 2 patients higher

than 20 mmHg and only 2 patients had mean PA pres-

sure lower than 20 mmHg.

The results of our investigation are similar to those

reported by Durant, Rubler et. al. All pathological

preparations of EMB were stained for iron and amyloid,

but the results were reported negative. It was observed

that myocardial fibrillary hypertrophy was present in

90%, interstitial fibrosis in 70% and interstitial edema in

40% of patients. As a result we can say that myocardial

hypertrophy and interstitial fibrosis are most frequent

findings of the myocardium in EMB of SCA patients.

Thus our results are similar to the autopsy findings of

other investigations. Blood trans-fusions are generally

necessary in SCA. Occurrence of Hepatitis B carditis

and hemachromatosis should therefore be searched

for in SCA. But in our preliminary studies we did not

encounter these abnormalities.

In conclusion, SCA characterized by wide spectrum

of clinical variations is an important health problem in

Türkiye especially in Çukurova region. Because of

severe complications of this ailment and its high mor-

tality rate, invasive methods should be employed even

though the patients may have no cardiac symptoms.

The patients should be adequately investigated for car-

diac involment in SCA patients with immunological and

ultra-structural studies.
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Table 3: Myocardial morphologies of EMB.

Hypertrophy Fibrosis Interstitiel edema

Male 7 6 3

Femal 2 1 1

Total 9(90%) 7(70%) 4(40%)
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