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Abstract: Pericardial effusion is a condition characterized by fluid accumulation in the pericardial 

cavity. This fluid accumulation can cause disturbances in cardiac contractility, affecting 

hemodynamic stability. Fluid accumulation is caused by several factors, ranging from the amount 

of fluid, the speed of fluid accumulation, and the ability of the pericardium to accommodate fluid. 

One of the causes of pericardial effusion is pericarditis. Pericarditis can be caused by infection and  

non-infection, such as in patients with chronic renal failure with an incidence of 2-21%, which can 

lead to cardiac tamponade. In this study, a 46-year-old male patient who came to the emergency 

room of Dr. Soebandi Hospital, Jember with complaints of shortness of breath in the last 2 months. 

The patient also complained of heartburn. The patient had a history of chronic renal failure and 

routinely performed hemodialysis. On examination of vital signs, thoracic photographs, and 

echocardiography, a picture of cardiac tamponade was found. Cardiac tamponade can occur in 

patients with chronic renal failure. This is due to the condition of uremia which causes pericarditis. 

Inflammation of the pericardium causes blood that is intravascular to enter the pericardial cavity, 

causing fluid accumulation there. If not treated immediately, it can lead to cardiac tamponade which 

endangers the patient's life. 
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1. Introduction 

Cardiac tamponade is a medical emergency that occurs when there is an effusion in 

the pericardial space that compresses the heart and causes a decrease in cardiac output 

and hemodynamic changes (Yacoub, et al, 2021; R. Schusler and S. L. Meyerson, 2018; 

Khan et al, 2018). This fluid accumulation is caused by several factors, including the 

amount of fluid, the speed of fluid accumulation, and the ability of the pericardium to 

hold fluid, causing pericarditis (Imazio, M and G. M. De Ferrari, 2020; Rosansky, et al, 

017).Pericarditis can be caused by infectious and non-infectious causes, one of which is 

hemodialysis in cases of chronic renal failure with an incidence of 2-21% (Adler et al, 

2015).Although this number is quite large, pericarditis in patients with chronic renal 

failure can present with asymptomatic massive pericardial effusion that can turn into 

cardiac tamponade so it is of particular concern (Mactier et al, 2011). We here report a 

cardiac tamponade patient with a history of chronic renal failure who was on routine 

hemodialysis. 

2. Case Report 

A 46-year-old man came to the emergency room with complaints of shortness of 

breath in the last 2 months which had worsened since the previous day. In addition, the 
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patient also complained of heartburn and vomiting. Since 3 months ago, the patient has 

been diagnosed with CKD and has been doing routine hemodialysis twice a week. 

Previously, shortness of breath was rarely felt and could still carry out light activities as a 

farmer. Physical examination revealed decreased lung sounds on percussion and rhonchi 

on auscultation. The patient underwent laboratory examination and obtained anemia (Hb: 

7.7 g/dL), transaminitis (SGOT/SGPT: 393/229), hyponatremia (Na: 131.5 mmol/L), 

hyperkalemia (K: 5.2), uremia (Urea: 102 mg/dL), and increased renal function values 

(serum creatinine: 4.1 mg/dL; BUN: 48 mg/dL). The thorax photo examination showed a 

typical water bottle sign in the pericardium effusion (Figure 1), while the echocardiogram 

(ECG) examination showed AV Block degree II type 1 with low voltage QRS complex 

(amplitude <5 mm in extremity and precordial leads) (Figure 2). To confirm the patient's 

diagnosis, an echocardiographic examination was performed, resulting in left ventricular 

dilatation and massive pericardial effusion in the anterior wall 3.12 cm and posterior wall 

2.04 cm (Figure 3). Then, the patient was planned for pericardiocentesis. 

 

Figure 1. AP thorax x-ray: water bottle sign. 

 

Figure 2. ECG picture of grade II AV block type 1 with low voltage QRS complex 
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Figure 3. Echocardiography, left ventricular dilatation, and pericardial effusion in the 

anterior and posterior walls. 

3. Results and Discussion 

We report a case of a dialysis patient in chronic renal failure complicated by cardiac 

tamponade secondary to dialysis-related pericarditis. The probability of cardiac 

tamponade in patients with pericarditis who are not on dialysis is 3.1%, in contrast to a 

rate of approximately 10-20% in patients on dialysis (McGuire et al, 2018). Therefore, the 

possibility of cardiac tamponade is very high in hemodialysis patients with pericarditis. 

In addition, various complications and symptoms have been reported in dialysis patients, 

so new complaints from patients should be taken seriously (Correa et al, 2020). The 

common symptom of chronic renal failure related to pericarditis is acute chest pain, and 

pericardial friction rub can be found on auscultation examination, and it can also appear 

asymptomatic so that screening with ECG is needed and ST segment elevation results are 

obtained (Mactier et al, 2011; Rehman et al, 2017). In our patient, ECG examination did 

not show ST segment elevation. Pericarditis in patients with chronic renal failure on 

dialysis is associated with less frequent chest pain (up to 30% of patients are 

asymptomatic) as weaker myocardial inflammation may not cause ECG abnormalities 

(Adler et al, 2015; Rehman et al, 2017).  

The cause of cardiac tamponade in hemodialysis patients should be carefully 

investigated. The two main causes of pericarditis in hemodialysis patients are dialysis-

related pericarditis and uremic pericarditis (Lee et al, 2021). Uremic pericarditis is defined 

as pericarditis that occurs before or within eight weeks of starting dialysis, while dialysis-

related pericarditis is defined as pericarditis that occurs in patients who have been on 

dialysis for >8 weeks (Neves et al, 2021). The occurrence of pericarditis is due to the 

accumulation of toxic metabolites and nitrogen in the blood which causes the release of 

pro-inflammatory mediators such as interleukin 1, interleukin 6, and tumor necrosis factor 

(TNF) resulting in inflammation, fibrous deposition, and adhesions that cause damage to 

the pericardium tissue resulting in cardiac tamponade that endangers the patient's life 

(Yacoub et al, 2021; Awan et al, 2017; Rehman et al, 2017). Therefore, in patients 

undergoing hemodialysis, the heart condition should be closely monitored to detect acute 

pericarditis in chronic renal failure. 

4. Conclusions 

Pericarditis in patients with chronic renal failure can present with asymptomatic 

massive pericardial effusion that can turn into cardiac tamponade. Therefore, in patients 

undergoing hemodialysis, the heart condition should be closely monitored to detect acute 

pericarditis in chronic renal failure. 
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