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ABSTRACT

األهداف:  تقييم وظيفة البطني األيسر )LV( قبل وبعد إجراء 
عملية زراعة الكلية )KT( بوساطة تخطيط أصداء القلب.

الطريقة:  شملت هذه الدراسة 50 مريضًا خضعوا لعملية زراعة 
كلية )KT( مبستشفى شاهد بيهيشتي – بابل – إيران، خالل 
أجريت  2007م.   ديسمبر  وحتى  2005م  أكتوبر  مابني  الفترة 
دراسة تخطيط أصداء القلب بواسطة أخصائي قلب، ثالثة أشهر 
قبل وبعد إجراء عملية زراعة الكلية )KT(.  مت حتليل البيانات 
اعتبار  البيانات اإلحصائية ومت  لتحليل   )SPSS( بواسطة طريقة

)p<0.05( ملحوظ إحصائيًا.

النتائج:  بلغ متوسط عمر املرضى 11.66±33.94 عام.  كانت 
عام.    45 من  أقل  كانوا   56%  ،66% املرضى  من  الذكور  نسبة 
وحجم   )EF( اجلزئي  الطرح  نسبة  ازدادت  الدراسة،  هذه  في 
ولكن   ،)KT( الكلى  زراعة  عملية  إجراء  بعد   )SV( اجللطة 
 )LVEDV( ،)LVESV( ،)LVESD( معدالت  انخفضت 

.)LVEDD(و

من  الناجحة   )KT( الكلية  زراعة  عملية  حتسن  قد  خامتة:  
وظيفة البطني األيسر مع املرضى املصابني مبرض كلوي في مرحلته 

األخيرة. 
Objectives: To evaluate left ventricular function 
by echocardiography before and after kidney 
transplantation (KT).

Methods: This analytical study included 50 patients 
that had successful KT in Shahid Beheshti Hospital, 
Babol, Iran from October 2005 to December 2007. 
The echocardiography study was performed by one 
cardiologist before and at least 3 months after KT. 
Data were analyzed by SPSS, and a p<0.05 was 
considered statistically significant.

Results: The mean age of patients was 33.94 ± 11.66 
years, 66% were male and 56% less than 45 years 
old. The ejection fraction and stroke volume after KT 
increased, however, the left ventricular end diastolic 
volume, left ventricular end systolic volume, left 
ventricular end systolic dimension, and left ventricular 
end diastolic diameter decreased.

Conclusion: In patients with end stage renal disease, 
successful kidney transplantation could improve the 
function of the left ventricle.
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The heart and kidney are inextricably linked, and 
their communication occurs at multiple levels. 

Understanding these systems has become the key to 
the development of diagnostic and therapeutic targets 
in cardiovascular medicine.1 Many studies show that 
decreasing levels of kidney function act as a major 
adverse prognostic factor for cardiac events such as 
atherosclerosis, valvular heart disease (VHD), and 
myocardial disease.2-4 Successful kidney transplantation 
(KT) can significantly improve cardiac function 
compromised because of end stage renal disease 
(ESRD),5 and some studies 5 reported that patients with 
ESRD and severe left ventricular (LV) dysfunction have 
improved after KT. The aim of this study was to evaluate 
LV function by echocardiography before and after KT.

Methods. This analytical study included 50 patients 
who underwent a successful KT in Shahid Beheshti 
Hospital, Babol, Iran from October 2005 to December 
2007. The echocardiography study of LV function 
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including left ventricular end systolic volume (LVESV), 
left ventricular end diastolic volume (LVEDV), left 
ventricular end diastolic diameter (LVEDD), left 
ventricular end systolic diameter (LVESD), ejection 
fraction (EF), and stroke volume (SV) was performed 
by the same cardiologist for all 50 patients before and 
at least 3 months after KT. All patients were studied 
for pericardial effusion and VHD before and after KT. 
The proposal of this study was approved by the ethical 
committee of Babol University of Medical Sciences.

Data were analyzed by SPSS using paired t-test, 
chi-square test, student’s t-test, and McNemar’s test. A 
p-value of <0.05 was considered statistically significant.

Results. The mean age of patients undergoing 
KT was 33.94±11.66 years, 56% were less than 45 
years old, and 66% were male. Before KT, the EF in 
42% of patients was less than 60%. The parameters 
of echocardiography before and after KT are shown 
in Table 1. The EF and SV after KT increased, while 
LVEDV, LVESV, LVESD, and LVEDD decreased. There 
was no significant difference between echocardiography 
indexes in males compared to females, and the age or 
gender had no significant effect either. The VHD and 
pericardial disease were also evaluated in this study. 
Eleven patients had mitral regurgitation (MR) before 
KT, whereas only one patient showed MR after KT 
(p=0.002). A pericardial effusion was noticed in 3 
patients, which improved after KT.

Discussion. In this study, LV function as shown by 
echocardiography indexes improved after KT, as well as 
the pericardial effusion, which was not observed until 
at least 3 months after KT. Other cardiac complications 
such as MR and tricuspid regurgitation have also shown 
improvements after KT. Age and gender did not have 
an effect on improvement of LV function. Siedlecki et 

al6 studied the relation of LV systolic dysfunction with 
survival of patients after KT. They found that from 653 
patients with KT, 119 patients (18%) had LV systolic 
dysfunction (EF <45%). Sixty-six patients expired after 
KT throughout their study, and they concluded that the 
risk of cardiac events (p<0.01) and mortality (p<0.01) 
after KT was higher in patients with LV dysfunction. 
Sahagún-Sánchez et al7 in 2001 studied 13 patients 
with KT. In this study, 9 patients had left ventricular 
hypertrophy (LVH) and 6 patients had LV systolic 
dysfunctions, which improved 3 months after KT. In 
Larsson et al’s study,8 LVH also improved in 37% of 
patients with KT, as well as an increase in EF from 
65% to 78% (p=0.01). Studying one ESRD patients 
suffering from congestive heart failure, Okouchi et al9 
noticed an improvement in EF from 36% before KT 
to 50% after KT. Iqbal et al10 evaluated 32 patients 
with chronic kidney disease (CKD) and obtained the 
following data before KT: LVH 100%, dilation of LV 
58%, and LV dysfunction 18%. Three months after KT 
those echocardiographic indexes improved (p<0.01). A 
study by Wali et al,11 on 103 patients with CKD that 
were evaluated before and after KT, showed that EF and 
LV function improved after KT.

In conclusion, our study revealed significant 
differences in echocardiographic indexes pertaining 
to LV function before and at least 3 months after KT. 
We also showed that MR, tricuspid regurgitation, and 
pericardial effusion improved after KT, confirming 
that KT is a treatment for CKD patients suffering 
from cardiac complications. However, the results of 
this study should be considered with some limitation. 
Factors such as blood transfusion, improvement of 
anemia, and electrolytes abnormalities, corticosteroid 
administration, and higher quality of care after surgery 
may interfere with the results. However, the effects of 
this variable were not significant, as we did not observe 
any changes in electrolyte abnormalities before and 
after surgery. Furthermore, the increased hemoglobin 
concentration after surgery could be attributed to 
transplantation.

Acknowledgment. The authors would like to thank Dr. 
Akbarzadeh Pasha and other colleagues, especially Miss Mehdinia in 
Shahid Beheshti Hospital, Iran. 

References
  
  1. Lewis CE, Jacobs DR Jr, McCreath H, Kiefe CI, Schreiner PJ, 

Smith DE, et al. Weight gain continues in the 1990s: 10-year 
trends in weight and overweight from the CARDIA study. 
Coronary Artery Risk Development in Young Adults. Am J 
Epidemiol 2000; 151: 1172-1181.

  2. Fatica RA, Port FK, Young EW. Incidence trends and mortality 
in end-stage renal disease attributed to renovascular disease in 
the United States. Am J Kidney Dis 2001; 37: 1184-1190.

Table 1 - Parameters of echocardiography in patients before and after 
kidney transplantation.

Parameter Before KT
Mean ± SD

After KT
 Mean ± SD

P-value

EF  59.82 ±5.97  63.98 ± 6.62  0.001
SV  91.64 ± 20.87  92.38 ± 23.40  0.824
LVEDV  164.66 ± 41.67  144.46 ± 27.89  0.003
LVESV  65.88 ± 24.29  57.64 ± 22.62  0.006
LVESD  36.88 ± 7.20  36.20 ± 8.07  0.644
LVEDD  54.14 ± 8.85  50.96 ± 9.82  0.04

KT - kidney transplantation EF - ejection fraction (percent), 
SV - stroke volume (ml), 

LVEDV - left ventricular end diastolic volume (ml),
LVESV - left ventricular end systolic volume (ml), 

LVESD - left ventricular end systolic diameter (mm),
 LVEDD - left ventricular end diastolic diameter (mm)



823www.smj.org.sa     Saudi Med J 2009; Vol. 30 (6) 

Left ventricular function and kidney transplantation ... Omran et al

  3. Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J, Culleton B, 
Hamm LL, et al. Kidney disease as a risk factor for development 
of cardiovascular disease: a statement from the American Heart 
Association Councils on Kidney in Cardiovascular Disease, 
High Blood Pressure Research, Clinical Cardiology, and 
Epidemiology and Prevention. Circulation 2003; 108: 2154-
2169.

  4. Bargman JM, Skorecki K. Chronic kidney disease. In: Fauci AS, 
Braunwald E, Kasper DL, Hauser SL, Longo DL, Jameson JL, 
Loscalzo J, editors. Harrison’s Principles of Internal Medicine. 
17th ed. New York (NY): McGraw Hill Companies; 2008. p. 
1761-1771.

  5. Carpenter CB, Milford EL, Sayegh MH. Transplantation in the 
treatment of renal failure. In: Fauci AS, Braunwald E, Kasper 
DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J, editors. 
Harrison’s Principles of Internal Medicine. 17th ed. New York 
(NY): McGraw Hill Companies; 2008. p. 1776-1781.

  6. Siedlecki A, Foushee M, Curtis JJ, Gaston RS, Perry G, 
Iskandrian AE, et al. The impact of left ventricular systolic 
dysfunction on survival after renal transplantation. 
Transplantation 2007; 84: 1610-1617.

  7 Sahagún-Sánchez G, Espinola-Zavaleta N, Lafragua-Contreras M, 
Chávez PY, Gómez-Núñez N, Keirns C, et al. The effect of 
kidney transplant on cardiac function: an echocardiographic 
perspective. Echocardiography 2001; 18: 457-462.

  8. Larsson O, Attman PO, Beckman-Suurküla M, Wallentin I, 
Wikstrand J. Left ventricular function before and after kidney 
transplantation. A prospective study in patients with juvenile-
onset diabetes mellitus. Eur Heart J 1986; 7: 779-791.

  9. Okouchi Y, Arisaka H, Shimada A, Miyamoto K, Takase S, 
Suzuki T. Improvement of left ventricular function after renal 
transplantation in a patient with uremic cardiomyopathy: report 
of a case. Surg Today 1993; 23: 998-1002. 

10. Iqbal MM, Banerjee SK, Rahman MH, Rashid HU. Cardiac 
functional and morphologic changes of renal allograft recipients 
in the early posttransplant period. Transplant Proc 2006; 38: 
3527-3529.

11. Wali RK, Wang GS, Gottlieb SS, Bellumkonda L, Hansalia R, 
Ramos E, et al. Effect of kidney transplantation on left ventricular 
systolic dysfunction and congestive heart failure in patients 
with end-stage renal disease. J Am Coll Cardiol 2005; 45: 
1051-1060.

Related topics

Beyzadeoglu M, Arpaci F, Surenkok S, Ozyigit G, Oysul K, Caglar K, et al. Acute renal 
toxicity of 2 conditioning regimens in patients undergoing autologous peripheral blood 
stem-cell transplantation. Total body irradiation-cyclophosphamide versus ifosfamide, 
carboplatin, etoposide. Saudi Med J 2008; 29: 832-836.

Alkhunaizi AM, Al-Tawfiq JA, Al-Shawaf MH. Transfusion-transmitted malaria in a 
kidney transplant recipient. How safe is our blood transfusion? Saudi Med J 2008; 29: 
293-295.

Argani H, Noroozianavval M, Aghaeishahsavari M, Veisi P, Rashtchizadeh N, 
Ghorbanihaghjo A, et al. Renin-angiotensin system polymorphisms and renal graft 
function in renal transplant recipients. Saudi Med J 2007; 28: 1496-1502.

Hejaili FF, Tamim H, Ghamdi GA, Flaiw AI, Al-Juhani AA, Taher SM, et al. Level of 
health awareness of Saudi patients on renal replacement therapy. Saudi Med J 2007; 28: 
747-751.
   
Maghrabi M, Marwan D, Osoba AO. BK virus infection in a renal transplant Saudi 
child. Saudi Med J 2007; 28: 121-124.
   
Hasan WA, Al-Akraa MM. Laparoscopic live donor nephrectomy. Saudi Med J 2005; 
26: 1051-1054.

Tolou-Ghamari Z, Palizban AA. Kidney transplant recipients and the incidence of 
adverse reactions to cyclosporin. Saudi Med J 2004; 25: 1499-1500.


