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Abstract 
Aortic valve stenosis requiring surgical replacement is common 

in chronic hemodialysis (HD) patients. Bioprosthetic and artificial 
mechanical valves are commonly used for this purpose.

A 72-year-old man with a history of bioprosthetic aortic valve 
replacement 3 years prior to presentation was admitted for congestive 
heart failure associated with prosthetic valve dysfunction. Although his 
parameters indicated well-controlled chronic kidney disease-mineral 
and bone disorder (CKD-MBD), his resected bioprosthetic valve showed 
complete severe calcification. Our case indicates the importance of 
frequent follow-up, particularly echocardiographic assessment in HD 
patients with bioprosthetic aortic valve replacement.
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Background
Dialysis patients constitute a rapidly ageing segment of the Japanese 

population. Based on latest reports from the Japanese Society for 
Dialysis Therapy, the mean age of incidence and prevalence in patients 
was 69.0 and 67.5 years, respectively [1]. Approximately one-fourth of 
cases involved patients who were ≥ 80 years of age. 

Among an increasingly older dialysis population, enhanced age is 
also a contributing factor to the development of aortic stenosis. Aortic 
valve stenosis is the most common obstructive abnormality among HD 
patients, and it occurs most commonly in association with valvular and 
annular calcification.

Case Report
A 72-year-old man was admitted on December 22, 2016 with dyspnea 

and hypoxia. With a known history of diabetes mellitus, hypertension, 
colon cancer surgery, and cerebral infarction, hemodialysis (HD) was 
initiated in 2007 for end-stage renal disease (ESRD) secondary to 
diabetic nephropathy. 

In August 2013, he underwent aortic valve replacement using a 
bioprosthetic valve to treat severe aortic stenosis. Following surgery, he 
resumed regular HD treatment at a clinic near his home. He was stable 
on a medical regimen that included candesartan, amlodipine, carvedilol, 
omeprazole, and aspirin. Additionally, he was prescribed calcium 
acetate 750 mg and sevelamer hydrochloride 750 mg with each meal 
and maxacalcitol 7.5 mcg and darbepoetin 60 mcg during hemodialysis. 
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Figure 1: Radiologic study of resected bioprosthetic valve with calcification of the three leaflets.

Upon admission in 2016, his physical examination 
showed a blood pressure 138/77 mmHg, respiratory rate 
30/minute, oxygen saturation 92% (on 28% oxygen via nasal 
cannula), pulse 99 beats/minute, and crackles in bilateral 
lung fields. There was no lower extremity edema. His body 
weight of 77.7 kg increased by 2.8 kg over the course of 
the subsequent 2 days. Laboratory results indicated the 
following levels: hemoglobin 11.2 g/dL, leukocyte 7,100/
μL, sodium 138 mEq/L, potassium 5.2 mEq/L, calcium 9.3 
mg/dL, phosphate 5.5 mg/dL, intact parathyroid hormone 
(iPTH) 154 pg/mL, creatinine 15.2 mg/dL, and brain 
natriuretic peptide (BNP) 653.6 pg/mL. 

A chest x-ray showed pulmonary edema. A transthoracic 
echocardiogram showed severe prosthetic valve stenosis 

with the valve area reduced to 0.7 cm2 (reference range: 
2-4 cm2) and trans-valvular jet velocity increased to 5.4 m/s 
(< 2.6 m/s). The left ventricular ejection fraction was 62% 
and asynergy was not observed. A coronary angiogram 
showed 90% stenosis of the left anterior descending artery, 
however, fractional flow reserve was maintained. Heart 
failure was attributed to valvular dysfunction.

He subsequently underwent a second aortic valve 
replacement using a mechanical valve that was then followed 
by coronary artery bypass surgery. Intraoperatively, his 
bioprosthetic aortic valve leaflets were almost immobile 
due to significant calcification (Figure 1). He was discharged 
following a stable postoperative course and continues to 
receive regular dialysis at another hospital. 
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Discussion
Aortic valve calcification (AVC) is a common complication 

in ESRD patients. AVC occurs more frequently and at a 
younger age in those with ESRD than in those with normal 
renal function [2]. Several factors related to CKD-MBD, 
hypertension, diabetes mellitus, and HD duration might 
contribute to the rapid progression of AVC [3].

The choice of prosthetic valves used in HD patients is 
controversial. Cardiac surgeons must weigh the risk-benefit 
ratio for accelerated bioprosthetic valve deterioration versus 
morbidity associated with anticoagulation when selecting a 
mechanical valve. Current European Society of Cardiology 
guidelines state that the use of bioprosthetic valves may be 
reasonable in ESRD patients [4], whereas American College 
of Cardiology/American Heart Association (ACC/AHA) 
guidelines do not mention ESRD patients when discussing 
prosthetic valve choice [5].

This lack of clarification must be addressed, as evidenced 
by our case of a patient who developed rapid calcification 
in his bioprosthetic aortic valve, despite well-controlled 
parameters of CKD-MBD. Furthermore, our case emphasizes 
the importance of regular follow-up and monitoring for 

heart valve calcification, particularly in those with a history 
of valve replacement surgery.
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