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Introduction 
 

Bone is a complex tissue consisting of cells 

and collagen matrix and inorganic 

components. This tissue provides vital 

functions ranging from mechanical support, 

protecting the vital organs, providing a 

microscopic environment for hematopoiesis 

and storage of calcium and other minerals. 

Level of bone mass show the balance 

between formation and destruction of bone 

(1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In patients with kidney failure, a variety of 

metabolic bone diseases occur induced by 

parathyroid disorders and the metabolism of 

vitamin D. The term renal osteodystrophy 

includes all types of musculoskeletal 

disorders that patients with chronic renal 

failure suffer from. Since GFR decreases in 

these patients, phosphate gets concentrated 

and the production of calcitriol is disrupted 
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Bone is a complicated tissue composed of cells, collagenous matrix, and 

inorganic elements. In patients with renal failure, different types of metabolic 

bone diseases develop as a result of parathyroid disorders and vitamin D 

metabolism.  The aim of this study was to evaluation the effect of kidney 

transplantation on arterial stiffness before and after kidney transplantation. 

Methods and Materials: In a cross-sectional and descriptive-analytical study, 

which was conducted in Nephrology department of Tabriz University of 

Medical Sciences on patients with kidney transplantation, the effect of kidney 

transplantation on arterial stiffness before and after kidney transplantation 

was evaluated. Results: 19 patients were male and 11 patients were female. 

The mean age of male and female patients was 37.84 12.04 years and 
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was 1.28 0.24. The mean ABI of patients after six months was 1.07 0.16.  

A significant decrease was observed in the ABI level of patients as compared 

to the initial ABI level six months later (P<0.001). Conclusion: Significant 

liner correlation was found between initial ABI level and ABI level at six 

months after kidney transplantation (r=0.765, P<0.001). 
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due to hyperphosphatemia (2). As a result of 

this disorder, serum levels of ionized 

calcium also decline. The sum of these 

factors leads to constant stimulation of 

parathyroid hormone and finally, this leads 

to hyperplasia of the parathyroid glands and 

then secondary hyperparathyroidism (3).  

 

Almost all patients with advanced renal 

failure, have tissue (bone) evidences of 

secondary hyperparathyroidism and 

increased parathyroid hormone levels at the 

beginning of the long and chronic process of 

dialysis (4-6). This leads to renal 

osteodystrophy, extramedullary calcification 

and cardiovascular diseases which increase 

mortality in patients undergoing dialysis (7).  

 

The aim of this study was to evaluation the 

effect of kidney transplantation on arterial 

stiffness before and after kidney 

transplantation. 

 

Materials and Methods  

 

In a cross-sectional descriptive-analytical 

study in the Department of Nephrology, 

Tabriz University of Medical Sciences on 

patients undergoing renal transplant, the 

effect of renal transplant on pre- and post-

operative vascular stiffness were examined.  

 

In this study, 30 patients with chronic renal 

failure, under long-term hemodialysis and 

candidates for renal transplant were enrolled 

in the study. Patients with recurrent 

secondary hyperparathyroidism leading to 

parathyroidectomy of parathyroid adenoma, 

recent infection, gastrointestinal disease, 

malignant diseases, cardiovascular diseases, 

and advanced atherosclerosis diseases were 

excluded.  

 

In these blood samples, total serum levels of 

calcium, phosphate, alkaline phosphatase, 

albumin and iPTH were measured before, 1 

week, and 6 months after transplant.  

 

The method of determining the ABI 

 

First, systolic pressure of the upper 

extremity (brachial artery) is measured by 

Doppler ultrasound device. Then, systolic 

pressure of the lower extremity on the same 

side is measured by Doppler ultrasound 

device. The numbers obtained are divided to 

each other.  

 

Patients’ ABI values before and 6 months 

after transplant were measured and 

analyzed.  

 

Statistical Analysis of Data 

 

For statistical analysis, descriptive methods 

(frequency, percentage, mean ± SD) were 

applied, and the X2 chi-square test and the 

mean difference test was used for 

comparison. Repeated measures ANOVA 

was used to evaluate the trend of variables 

under study at different times of 

measurement. All statistical analyses were 

performed by SPSS v.16 statistical software. 

The p˂0.05 in all cases was considered 

statistically significant.  

 

Ethical Considerations 

 

All actions were taken in order to diagnose, 

treat or follow-up the patients which are 

routinely performed, therefore, no additional 

costs were imposed to the patients. In the 

event that the measures taken would not be 

necessary in patients’ treatment procedure, 

the required costs were covered by the plan 

budget. The patients will be assured that 

their participation in the study is completely 

voluntary and confidential, and their names 

and information will not be mentioned 

anywhere. Personal information of all 
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participants during the study will be kept 

absolutely confidential.  

 

Results and Discussion  

 

In the present study, the relationship 

between the effects of renal transplant on 

vascular stiffness before and after renal 

transplant was examined and the following 

results were obtained:  

 

19 patients were male and 11 patients were 

female. The mean age of the patients was 

37.84±16.21 years in male patients and 

38.36±12.04 years in female patients 

(P=0.927).  

 

The mean ABI value in patients was 

1.28±0.24 initially, and 1.07±0.16 after 6 

months. There was a significant reduction in 

the ABI value after six months compared to 

the initial ABI value (P<0.001). Evaluation 

of the studied parameters between the two 

sexes is shown in Table 1.  

 

There was a significant direct linear 

relationship between age and ABI at 6 

months after transplant (P=0.035 and 

r=0.016). There was a significant direct 

linear relationship between pre-transplant 

ABI and ABI at 6 months after transplant 

(P˂0.001 and r=0.765).    There was a 

significant reverse linear relationship 

between pre-transplant ABI and pre-

transplant PTH level (P=0.046 and r=0.376). 

There was a significant direct linear 

relationship between pre-transplant ABI and 

Ca level at 6 months after transplant 

(P=0.040 and r=0.378). There was a 

significant direct linear relationship between 

ABI at 6 months after transplant and pre-

transplant PTH level (P=0.012 and r=0.455).  
 

In patients with kidney failure, a variety of 

metabolic bone diseases appear resulted 

from parathyroid disorders and the 

metabolism of vitamin D. (8-18). 

 

Bone is a complex tissue consisting of cells 

and collagen matrix and inorganic 

components. This tissue provides vital 

functions ranging from mechanical support, 

protecting the vital organs, providing a 

microscopic environment for hematopoiesis 

and storage of calcium and other minerals. 

Level of bone mass show the balance 

between formation and destruction of bone 

(19).  

 

In patients with kidney failure, a variety of 

metabolic bone diseases occur induced by 

parathyroid disorders and the metabolism of 

vitamin D. The term renal osteodystrophy 

includes all types of musculoskeletal 

disorders that patients with chronic renal 

failure suffer from. Since GFR decreases in 

these patients, phosphate gets concentrated 

and the production of calcitriol is disrupted 

due to hyperphosphatemia (20). As a result 

of this disorder, serum levels of ionized 

calcium also decline. The sum of these 

factors leads to constant stimulation of 

parathyroid hormone and finally, this leads 

to hyperplasia of the parathyroid glands and 

then secondary hyperparathyroidism (21). 

Almost all patients with advanced renal 

failure, have tissue (bone) evidences of 

secondary hyperparathyroidism and 

increased parathyroid hormone levels at the 

beginning of the long and chronic process of 

dialysis (22-24). 

 

Bone growth and remodeling is a dynamic 

process which takes place in result of a 

balance between bone matrix synthesis by 

osteoblasts and their resorption by osteoclast 

multi-core cells (17-18).  

 

In a study by Covic et al in renal transplant 

and hemodialysis ward of Iasi, Romania in 

2005, they stated that vascular stiffness in 

patients with CRF and renal transplant is a 

risk factor for cardiovascular diseases (25).  
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Table.1 Laboratory finding of patients 

 

 Before 1 week late 6 month late 

 Male Female P Male Female P Male Female P 

iPTH 348.58±309.29 463.22±278.43 0.32 189.05±151.41 209.09±120.04 0.71 108.68±62.36 94.36±101.08 0.63 

Ca 8.77±0.78 8.34±0.75 0.14 8.53±0.43 8.35±0.34 0.25 8.72±0.30 8.70±0.33 0.85 

P 6.02±1.30 5.83±2.01 0.75 2.82±0.93 2.42±0.63 0.21 3.06±0.81 2.60±.63 0.11 

BUN 112.32±38.93 135.64±43.79 0.14 61.47±27.96 47.91±11.67 0.13 47.84±13.50 40.64±7.81 0.11 

Cr 8.62±1.65 10.17±2.98 0.07 1.36±0.43 1.15±0.24 0.14 1.24±0.28 1.07±0.13 0.06 

Alb 4.24±0.78 4.52±0.43 0.27 3.55±0.50 3.62±0.22 0.68 3.96±0.29 3.71±0.25 0.02 

Alp 380.89±367.38 393.36±245.78 0.92 201.00±138.30 173.73±62.91 0.54 174.95±82.80 198.09±61.66 0.42 

 

Fig.1 Pattern of ABI changes at before and 6 month late 
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Hujairi et al reported that cardiovascular 

diseases are one of the major causes of 

mortality in patients with CRF and vascular 

stiffness and vascular calcification is 

common in these patients (26).  

 

In this study, the mean initial ABI in 

patients was 1.28±0.24. The mean ABI at 

six months later in patient was 1.07±0.16.  

 

In a study by Premuzic et al in the 

Department of Nephrology of Zagreb, 

Croatia in 2015, they indicated that vascular 

stiffness in hemodialysis patients was 

significantly higher (27).  

 

In this study, there was a significant 

reduction in ABI at six months later 

compared to the initial ABI in patients 

(P<0.001).  

 

Birdwell et al, evaluating vascular stiffness 

in patients with CRF after renal transplant, 

stated that vascular stiffness in these patients 

does not develop in the first year after 

transplant (28).  

 

There was a significant direct linear 

relationship between pre-transplant ABI and 

ABI at 6 months after transplant (P˂0.001 

and r=0.765). There was NO linear 

relationship between pre-transplant ABI and 

OPG before the transplant (P=0.080), at one 

week (P=0.920), and at 6 months (P=0.306) 

after transplant. There was NO linear 

relationship between ABI at 6 months after 

transplant and OPG before the transplant 

(P=0.269), at one week (P=0.758), and at 6 

months (P=0.435) after transplant.  

 

Conclusion 

 

19 of patients were male and 11 were 

female. The mean age of patients was 

38.03±14.60 years. The mean ABI at the 

beginning and six months later was 

1.28±0.24 and 1.07±0.16 respectively. There 

was a significant reduction in the ABI value 

after six months compared to the initial ABI 

value. There was a significant direct linear 

relationship between pre-transplant ABI and 

ABI at 6 months after transplant.  

Recommendations 

 

According to the results obtained, 

measurement of ABI in transplant patients is 

recommended. As well, conduction of 

further studies is recommended with larger 

sample sizes and longer follow-up duration. 
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