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Abstract

A 53-year-old man presented for further evaluation due to micro-
scopic hematuria and left lumbar pain. Computed tomography 
revealed a large tumour in the left renal pelvis with multiple metas-
tases. Despite effective systemic chemotherapy, he developed 
dyspnea, and was diagnosed with cardiac tamponade. Pericardial 
involvement in an advanced malignancy is common, but symp-
tomatic cardiac metastasis from urothelial carcinoma is rare. Of 
the reports of symptomatic cardiac metastasis from urothelial car-
cinoma, only 3 cases presented as cardiac tamponade. We report 
here a rare case of cardiac tamponade caused by a renal pelvic 
carcinoma with positive cytodiagnosis of pericardial effusion. We 
also summarize and discuss the symptoms, treatment, and prog-
nosis of the pathological condition, and present a brief review of 
previously published reports.

Introduction 

The incidence of cardiac metastasis has been reported to 
be 2.3% and 18.3% of autopsied cases of carcinoma.1,2 It 
has been reported that 10% of autopsied cases of urothelial 
carcinoma (UC) exhibited cardiac metastases.3 However, the 
metastases are clinically silent in most cases. To the best 
of our knowledge, there have only been a few reports of 
symptomatic cardiac metastasis from UC, and only 3 cases 
presented as cardiac tamponade. We report a rare case of 
cardiac tamponade caused by UC of the renal pelvis, and 
discuss the symptoms, treatment, and prognosis of the patho-
logical condition. We also briefly review published reports.

Case report 

In June 2006, a 53-year-old man visited our department for 
further evaluation of microscopic hematuria and left lum-
bar pain. Abdominal computed tomography (CT) revealed 
the presence of a tumour in the left renal pelvis with left 

reniportal lymph node metastases, multiple lung metastases, 
multiple liver metastases and left pubic bone metastasis. A 
retrograde pyelogram revealed a filling defect in the left 
renal pelvis, and urine cytology collected from the left renal 
pelvis was morphologically similar to UC (class V). After the 
patient received 4 cycles of MVAC chemotherapy (metho-
trexate, vinblastine, adriamycin, and cisplatin), radiological 
findings demonstrated that MVAC therapy was not effective. 
He underwent 6 additional cycles of chemotherapy com-
bined with gemcitabine and paclitaxel. The left reniportal 
lymph node metastases, lung metastases and liver metasta-
ses decreased in size. After the sixth cycle of gemcitabine-
paclitaxel chemotherapy, the patient gradually developed 
chest discomfort and dyspnea. X-rays showed an enlarged 
cardiac silhouette and left pleural effusion. CT revealed 
massive pericardial effusion and left pleural effusion, which 
were not detected in a CT scan performed a month earlier 
(Fig. 1). Pericardiocentesis was performed, and 3000 mL 
of pericardial effusion and 100 mL of left pleural effusion 
were aspirated. Both of the samples were clear yellow, and 
cytodiagnosis of both fluids demonstrated atypical cells simi-
lar to the cells present in urine from the left renal pelvis 
(class V) (Fig. 2). Subsequent CT showed an 8 × 7 × 6 cm 
pericardial mass invading the left posterior ventricular wall. 
Echocardiography showed a 5-cm pericardial mass adhering 
to the left lateral and posterior ventricular wall, resulting in 
severe akinesis of the cardiac wall (Fig. 3). Pericardiac effu-
sion did not increase after the puncture, but a subsequent 
echocardiogram revealed the left ventricular akinetic lesion 
had expanded, leading to worsening of the cardiac function. 
He died of severe heart failure a month later. 

Discussion 

According to a recent review, the incidence of cardiac 
metastasis ranges from 2.3% to 18.3% of autopsied cases of 
carcinoma.1 In a large series of 7289 autopsy examinations, 
the incidence of cardiac metastases diagnosed post-mortem 
was 9.1%, and tumours showing the highest rate were pleu-
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ral mesothelioma (48.4%), melanoma (27.8%), lung adeno-
carcinoma (21%), undifferentiated carcinomas (19.5%), lung 
squamous cell carcinoma (18.2%) and breast carcinoma 
(15.5%).2 In the case of UC, 10% of autopsied cases show 
cardiac metastases.4 Pericardial effusions were found in 
25.4% of those with cardiac involvement. However, cases 
presented as clinically significant cardiac tamponade are 
rare. Including the present case, 14 cases of symptomatic 
cardiac metastases from UC have been reported so far: 7 
bladder cancers and 7 renal pelvic cancers.4-16 (Table-1). 
There have been 3 reported cases of cardiac tamponade 
from urothelial carcinoma.4,5,7 In all the cases, symptoms 
included dyspnea, fatigue, orthopnea and chest pain. Plain 
chest radiography revealed an enlarged cardiac silhouette or 
“water bottle” heart. Echocardiography was useful to evalu-
ate pericardial effusions in both cases. Differentiation of the 
etiology of effusions was performed via pericardiocentesis, 
which also provides safe and rapid relief of the low-output 
symptoms of cardiac tamponade. Although bloody peri-
cardial effusion suggests malignancy in 75% of cases,3 the 
cytodiagnosis of pericardial effusion was negative in the 
former 2 cases. In the other case, the cytodiagnosis sug-
gested malignancy.4,5,7

In our case, symptoms were similar to previously report-
ed cases. Plain chest radiography showed a “water bottle” 
heart, and echocardiography was useful to evaluate pericar-

dial effusion. Pericardiocentesis relieved the patient from the 
symptoms of cardiac tamponade. Although the pericardial 
effusion was clear, the cytodiagnosis was positive.

Treatment options for malignant pericardial effusions 
include pericardiocentesis, pericardial window and sys-
temic chemotherapy.4 Pericardiocentesis does not improve 
survival and has a high recurrence rate,17 but it is useful for 
relieving patients from the low-output symptoms of cardiac 
tamponade. Surgical pericardial windows or possibly bal-
loon pericardiotomy should be used for recurrences.17 In the 
present case, pericardiocentesis was effective, but persisting 
reno-cardiac failure prevented us from performing additional 
systemic chemotherapy.

An echocardiogram was useful for diagnosis in almost 
every case previously reported. On the other hand, X-rays 
and CT were useful for diagnosis in more than half of the 
cases, but could not exclude the presence of cardiac disease 
(Table 1). In our case, X-rays, CT and echocardiograms were 
positive studies and useful for diagnosis.

The prognosis of patients with symptomatic cardiac 
metastases from UC is extremely poor. Although UC might 
respond to systemic chemotherapy, this does not appear to 
be practical because symptomatic cardiac metastases do not 
allow adequate time for cure. 

In 2 cases, the patient received chemotherapy and sur-
vived for 6 months and 1 year, respectively.4,7 In 3 cases, 

Fig. 1. X-ray and computed tomography showing massive pericardial effusion and left pleural effusion. 
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the tumour in the heart was removed,6,13,16 but the operation 
was effective in only 1 case.16 However, in the other cases, 
the patients died soon after the operation. We, therefore, 
suggest that although the prognosis of symptomatic cardiac 
metastasis of UC is extremely poor, early diagnosis and treat-
ment can help in the management of this life-threatening 
pathological condition, and an echocardiogram can be use-
ful for early detection.

Conclusion

The present case is a rare case of cardiac tamponade from 
renal pelvic carcinoma with positive cytodiagnosis of peri-
cardial effusion. The prognosis of symptomatic cardiac 

metastasis from a UC is extremely poor. Therefore, the treat-
ment methods must be chosen carefully, and pericardiocen-
tesis, which provides safe and rapid relief of the low-output 
symptoms of cardiac tamponade, can be an appropriate 
treatment option. Also, cytodiagnosis of pericardial effusion 
may help in the diagnosis, regardless of the appearance of 
the effusion.

Competing interests: None declared. 

This paper has been peer-reviewed. 

Fig. 2. Both pericardial effusion and left pleural effusion were clear yellow, and cytodiagnosis from both fluids demonstrated atypical cells similar to the cells 
present in urine from the left renal pelvis. 2-1: Cytodiagnosis of the pericardial effusion; 2-2: Cytodiagnosis of the left pleural effusion; 2-3: Cytodiagnosis of urine from 
the left renal pelvis.
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Fig. 3. Echocardiography showed a 5-cm pericardial mass adhering to the left lateral and posterior ventricular wall

Table 1. Reported cases of symptomatic cardiac metastasis from urothelial carcinoma

Reporter Age/sex
Metastatic 

lesion
Primary 
lesion

Tamponade Cytology Diagnosis Treatment Prognosis

Fabozzi4 66M Pericardium Bladder
Bloody  
700 cc

Anaplastic 
cells 

XP, echo  
Pericardial 

window 
Chemotherapy

DOD  
(6 months)

Islam5  39M 
Left 

ventricular 
Renal 
pelvis 

Bloody  
200 cc 

Negative  XP, echo   Pericardiocentesis  Not described  

Spiliotopoulos7 66M Right atrial Bladder
Bloody 
2000 ml

s/o  
malignancy

Echo/CT MRI Chemotherapy
Alive One 

year

Kemp6 53M
Right 

ventricular
Bladder × - Echo  Sternotomy

DOD  
(shortly after)

Patel8 45M
Right 

ventricular
Renal 
pelvis

× - CT  Echo (3 cm) Supportive care
DOD  

(shortly after)

Lin9 83M
Right 

ventricular
Bladder × -

Echo  CT (5x4 
cm)

Denied treatment
DOD  

(shortly after)

Murakami10 66M
Right 

ventricular
Renal 
pelvis

× -
Echo (0.8 cm) 

CT 
None

DOD  
(shortly after)

Kadono11 57M
Right 

ventricular
Renal 
pelvis

× - Echo None
DOD  

(shortly after)

Clemente12 53M
Right 

ventricular
Bladder × - Echo None

DOD  
(shortly after)

Sobczyk13 75M
Left 

ventricular
Renal 
pelvis

× - Echo (4.5 cm) Operation
DOD  

(one month)

Malde14 77F
Left 

ventricular
Bladder × - - None

DOD  
(shortly after)

Mountzious15 67M Right atrial Bladder
Not 

mentioned
Epithelial 

cells 
Echo/CT MRI 

(4.6 cm) 
Chemotherapy 

DOD  
(one year) 

Shields16 58F
Right 

Ventricular
Renal 
pelvis

x - Echo/CT MRI
Operation 

Adjuvant chemo
Alive Nine 

weeks

Our case 53M 
Left 

ventricular
Renal 
pelvis

Clear,   
3000 cc

Class v
Echo (8 cm) CT 

(5 cm) XP 
Pericardiocentesis

DOD  
(one month)

M: male; F: female; DOD: dead of disease; XP: x-ray photographs; CT: computed tomography; MRI: magnetic resonance imaging. 
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