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Case Report

Mitral valve replacement in a dialysis-dependent patient
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Abstract: Patients with end-stage renal disease have a higher risk of morbidity and mortality than those without 

end-stage renal disease in cardiovascular surgery. Poor outcomes are especially found in patients who undergo 

valve surgery. We report successful mitral valve replacement (MVR) in a dialysis-dependent patient. The patient 

recovered well at postoperation and had the complication of anticoagulation at follow-up. Based on this successful 

case, we believe that myocardial protection, prevention of infection, nutritional support, and close monitoring of 

blood coagulation function are important in dialysis-dependent patients undergoing valve replacement.
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Introduction

Patients with end-stage renal disease have an increased 
risk of morbidity and mortality following cardiac surgery. 
Cardiac, pulmonary, metabolic, and hematological 
complications have a major effect on outcome after cardiac 
surgery. However, end-stage renal disease should not be 
regarded as an absolute contraindication to open heart 
surgery. Valve replacement in patients with end-stage renal 
disease has been previously reported (1-4). However, there 
is limited experience in these patients. We report a case of 
successful mitral valve replacement (MVR) in a dialysis-
dependent patient. 

Case presentation

Patient

A 52-year-old man with a history of 15 years of hypertension 
had hemorrhagic stroke and renal failure in 2009. The 
patient then accepted peritoneal dialysis after arteriovenous 
graft thrombosis. Perioperative variables of the patient 
are shown in Table 1. On October 15, 2014, the patient 
underwent MVR because of severe mitral insufficiency 
due to tendon rupture of posterior leaflet. After surgery, 
systemic antibiotics (cefotiam, q12h) (Fontiam; Hanmi 
Pharmaceutical Co., Ltd., Siheung, Korea) were injected 

for 14 days until body temperature and the white blood cell 
count reached normal levels. A dosage of 2–7 µg/kg/min 
dopamine was continuously injected for 19 days. Nutritional 
support was provided orally and intravenously for 20 days, 
and anticoagulation therapy with warfarin was started on 
October 16 (targeting of the international normalized ratio 
was 1.8–2.2).

Hemodialysis

The patient underwent hemodialysis on the day before 
the operation and began hemodialysis again 4 hours after 
surgery via a catheter in the right femoral vein. Heparin 
was selected as the anticoagulant agent for hemodialysis 
and the activated coagulation time was used to monitor 
heparinization. Levels of serum creatinine and blood 
urea nitrogen were controlled at 674.95±262.27 µmol/L 
(277–991 µmol/L) and 20.78±6.87 mmol/L (8–31 mmol/L),  
respectively. Levels of serum creatinine and blood urea 
nitrogen on every day of the perioperative period are shown 
in Table 2. 

MVR

The procedures were performed through a median 
sternotomy. Cardiopulmonary bypass was established 
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Table 1 Peri-operative variables of the patient

Clinical feature Pre-operative Post-operative

Reason of kidney failure Hypertensive nephropathy Hypertensive nephropathy

Diagnosis End-stage renal disease End-stage renal disease

Mitral serious insufficiency Post-MVR

Coronary artery disease* Coronary artery disease

Atrial fibrillation Atrial fibrillation

Sequelae of cerebral hemorrhage Sequelae of cerebral hemorrhage

Epilepsy Epilepsy

NYHA functional class IV II

Dialysis manner Hemodialysis Hemodialysis

Peritoneal dialysis Peritoneal dialysis

Hemoglobin 110 g/L 84 g/L

Anemia management Erythropoietin Erythropoietin

Hypertension management Nifedipine sustained-release tablets Nifedipine sustained-release tablets

Metoprolol tartrate Metoprolol tartrate

Antiplatelet therapy Aspirin No

Antithrombotic therapy No Warfarin

Left ventricular function# (date)

EF 55% (2014-9-5) 41% (2014-10-28)

69% (2015-01-04)

54% (2015-05-09)

FS 29% (2014-9-5) 20% (2014-10-28)

39% (2015-01-04)

29% (2015-05-09)

EDV 223 mL (2014-9-5) 163 mL (2014-10-28)

192 mL (2015-01-04)

128 mL (2015-05-09)

ESV 100 mL (2014-9-5) 54 mL (2014-10-28)

60 mL (2015-01-04)

59 mL (2015-05-09)

SV 123 mL (2014-9-5) 111 mL (2014-10-28)

132 mL (2015-01-04)

67 mL (2015-05-09)

*, the area of coronary artery stenosis was not more than 50%; #, cardiac function is improvement post mitral valve replacement. NYHA, 
New York Heart Association; EF, ejection fraction; FS, fractional shortening; EDV, end-diastolic volume; ESV, end-systolic volume; SV, 
stroke volume; MVR, mitral valve replacement.
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between the ascending aorta and both venae cavae. 
Myocardial protection was achieved using high-potassium 
cold blood cardioplegia in an antegrade fashion. MVR 
was performed using a mechanical prosthesis (MVR;  
27-mm size mechanical Sorin valve) with interrupted 
mattress sutures via the transseptal approach. After de-
airing, the patient was weaned off cardiopulmonary bypass 
with a moderate dose of inotropic medication. 

The cardiopulmonary bypass time was 77 minutes and 
the time of cross-clamping was 43 minutes. After surgery,  
4 U concentrated red blood cells, 400 mL plasma, 90 g 

human serum albumin, and 6 g immunoglobulin were 
transfused. The patient recovered well at post-operation 
with no complications, such as low cardiac output 
syndrome, hypoxia, hyperkalemia, fluid overload, and 
cerebrovascular accidents. 

Follow-up

The patient was discharged 33 days after surgery and had 
good left ventricular function. At 25 months of follow-up, 
the patient had gingival bleeding once (prothrombin time 
was 32.3 s and the international normalized ratio was 3.2) 
and pulmonary hemorrhage once (Figure 1) (prothrombin 
time was 33.5 s and international normalized ratio was 3.36). 
In these emergency situations, the effect of warfarin was 
reversed by injection of vitamin K1.

Discussion

With an increasing population of patients in end-stage 
renal failure, more patients on chronic dialysis will require 
open heart surgery. Patients with end-stage renal disease 
have an increased risk of morbidity and mortality following 
cardiac surgery. However, end-stage renal disease should 
not be regarded as an absolute contraindication to open 
heart operation. Success of cardiac surgery in patients 
with end-stage renal disease depends on management of 
hypertension, electrolytic disturbance, metabolic acidosis, 
anemia, myocardial protection, bleeding, malnutrition, 
and glucose intolerance. Based on our successful case, we 
consider that there are several issues that should be of 
concern in valve replacement for patients with end-stage 
renal disease.

The first issue is that peritoneal dialysis and hemodialysis 
require normal arterial blood pressure. Therefore, 
maintaining normal arterial blood pressure is important 
after an operation. However, myocardial protection plays 
a specific role in maintaining postoperative normal arterial 
blood pressure. Therefore, myocardial protection becomes 
more notable in procedures of valve replacement for patients 
with preoperative myocardial dysfunction and end-stage 
renal disease. Among the various myocardial protection 
strategies, high-potassium cold blood cardioplegia is 
the most wildly accepted strategy. Therefore, high-
potassium cold blood cardioplegia was used as a method 
of myocardial protection in our patient. Our patient chose 
valve replacement, instead of valve repair, because there 

Table 2 The levels of urea nitrogen and serum creatinine in peri-
operative period

Date Dialysis manner
Blood urea 
nitrogen 
(mmol/L)

Erum 
creatinine 
(μmol/L)

Pre-operation

2014-10-11 Peritoneal dialysis 18.42 939

2014-10-12 Peritoneal dialysis 25.70 966

2014-10-13 Peritoneal dialysis 25.78 964

2014-10-14 Hemodialysis 11.84 656

2014-10-15 Hemodialysis 14.30 721

Post-operation

2014-10-15 Hemodialysis 11.94 470

2014-10-16 Hemodialysis 8.00 289

2014-10-17 Hemodialysis 17.10 404

2014-10-18 Hemodialysis 18.44 313

2014-10-19 Hemodialysis 31.20 543

2014-10-20 Hemodialysis 15.54 277

2014-10-21 Peritoneal dialysis 31.96 596

2014-10-22 Hemodialysis 15.27 300

2014-10-23 Peritoneal dialysis 30.98 650

2014-10-24 Hemodialysis 24.45 554

2014-10-25 Peritoneal dialysis 30.40 770

2014-10-26 Peritoneal dialysis 20.60 890

2014-10-27 Hemodialysis 19.40 920

2014-10-28 Peritoneal dialysis 21.50 976

2014-10-29 Peritoneal dialysis 22.47 991

2014-10-30 Peritoneal dialysis 21.06 985
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was an increased risk of reoperation (MVR) in valve repair 
and an increased risk of prolonged cardiopulmonary bypass 
time if valve repair failed. He feared having a reoperation 
and was concerned about the medical cost of a reoperation. 
For better myocardial protection, some dialysis-dependent 
patients undergo valve replacement in an empty-beating 
heart (5).

Second, the aim of hemodialysis is to maintain stability 
of the internal environment and normal function of organs. 
However, care must be taken in using anticoagulants in 
hemodialysis. Our patient required peritoneal dialysis after 
arteriovenous graft thrombosis. However, hemodialysis was 
necessary in this patient for greater stability of the internal 
environment during the perioperative period. During 
hemodialysis, administration of an anticoagulant agent 
depends on blood coagulation function. In our patient, 
when satisfactory anticoagulation efficacy had been achieved 
for a mechanical prosthesis, no anticoagulant agent was 
used in hemodialysis.

Third, patients with end-stage renal disease show an 
immune defect characterized by an increased susceptibility 
for infections and a decreased immune response (6,7). 
Therefore, end-stage renal disease is associated with a 
higher risk for infectious complications. The mechanisms 
underlying the impaired immune response in dialysis-
dependent patients are not completely understood. Care 
must be taken to prevent postoperative infection. Dialysis, 
malnutrition, and compromised immunity are associated 
with infection. In addition, catheters are associated 
with stronger risks of infection. In our patient, systemic 
antibiotics, transfusion of immunoglobulin, and nutritional 

support were used to prevent infection. 
Fourth, nutritional support should be emphasized in 

dialysis-dependent patients with valvular disease because 
poor appetite and anemia are usually present, and these 
can result in malnutrition. There is an association between 
malnutrition and increased morbidity and mortality. Well-
nourished patients appear to respond most favorably to 
treatment because nutritional support can improve cellular 
immune function (8). In our patient, nutritional support was 
provided orally and intravenously for 20 days.

The final issue is that hemorrhage is a common 
complication in patients with end-stage renal disease using 
antithrombotic agents (3,9). The risk of anticoagulant-
induced hemorrhage may be reduced by close monitoring. 
Dialysis-dependent patients are at a higher risk of serious 
bleeding due to several factors, including uremic platelet 
dysfunction, anemia, and heparin use during dialysis 
(10-13). Current guidelines for immediate reversal of 
anticoagulation recommend administration of vitamin K1 
and factor replacement with either factor concentrates or 
fresh frozen plasma. Our patient had bleeding twice during 
anticoagulation. There may be two reasons for this finding 
as follows: there was impairment of the coagulation system 
and the international normalized ratio proposed for Chinese 
is 1.8–2.2 (14-17). In our patient, we used vitamin K1 for 
reversal of anticoagulation. Tissue valves are recommended 
to eliminate anticoagulant-induced hemorrhage (18-22). 
However, considering that tissue valves are more susceptible 
to early calcification and degeneration (3,5) and the fact 
that our patient was only 52 years old, a bioprosthesis was 
inappropriate for our patient. 

Pulmonary hemorrhage Pulmonary hemorrhage

Figure 1 Computed tomography showing pulmonary hemorrhage.
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Conclusions

Myocardial protection, prevention of infection, nutritional 
support, and close monitoring of blood coagulation function 
are important in dialysis-dependent patients undergoing 
valve replacement. 
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