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Abstract

Background: Pericardial tamponade, a life-threatening condition caused by the accumulation of
fluid in the pericardial sac, can be acute or chronic. Mortality and morbidity can be minimized on prompt
diagnosis and treatment with percutaneous drainage.

Materials and methods: 246 patients admitted with cardiac tamponade between Jan 2010 and
Aug 2014 was enrolled in the study. After clinical examination and echocardiographic assessment,
all the patients were subjected to emergency pericardiocentesis (both diagnostic and therapeutic).
Three samples of the aspirate were sent for biochemical, serological, and cytological analysis. The data
collected was then analyzed.

Results: Tuberculosis is the commonest cause in our study. Post procedural and post-surgical
causes are insignificant in numbers. Overall mortality rate in our study is 6% which is much lesser than

tamponade; Pericardiocentesis

other studies. Procedure related cardiac tamponade mortality rate was 6%.

Conclusion: Initial assessment with clinical, serologic, and echocardiographic investigation and
careful follow-up can in most cases yield a causal diagnosis. The prognosis depends chiefly upon the
patient’s underlying disease.

-

Background

Cardiac tamponade is defined as a haemodynamically significant
cardiac compression caused by pericardial fluid [1]. The fluid may be
blood, pus, infusion (transudate or exudate) or air [2]. The principal
haemodynamic effect is a constraint on atrial filling with a reduction
in atrial diastolic volume, which causes an increase in atrial diastolic
pressure [3]. The causes of a cardiac tamponade include an acute
accumulation of pericardial fluid from a ruptured myocardium
(following myocardial infarction, blunt or penetrating cardiac
trauma or cardiac perforation following cardiac catheterisation),
proximal dissecting aortic aneurysm, carcinomatous infiltrate of the
pericardium and acute pericarditis [4]. Idiopathic or viral pericarditis,
iatrogenic injury (invasive procedure-related, post-CABG), uraemia,
collagen vascular disease, tuberculosis and bacterial infection may
lead to cardiac tamponade [5]. The classical presentation of a cardiac
tamponade is an elevated venous pressure, decreased systemic arterial
pressure and a quiet heart (i.e. Beck’s triad) [6]. Surgical placement
of subxiphoid tube is the preferred technique for draining a small
amount of effusion in patients with quickly developing pericardial
tamponade such as those with acute traumatic hemopericardium
[7,8]. For patients with massive effusion and slowly developing
pericardial tamponade, there are 2 principal methods: percutaneous
catheter drainage and surgical tube drainage [9-12]. A major risk of
percutaneous pericardiocentesis is laceration of the heart, coronary
arteries, or lungs. If needle pericardiocentesis is performed at the
bed side without echocardiographic guidance or hemodynamic
monitoring, the risk of life threatening complications is as high as
20% [12]. Echocardiographic guidance increases the success rate of
pericardiocentesis by reducing this complication [13]. In this study,
we evaluated the etiology and clinical profile of patients admitted
with cardiac tamponade in a tertiary care centre.

Methods
Study design and study period

It was a prospective study which was carried out at a tertiary care
centre in South India between January 2010 and August 2014.

Inclusion criteria

All consecutive patients with cardiac tamponade diagnosed
clinically or with the help of echocardiography, were primarily
considered for this study. Finally, those patients who had given
consent for pericardiocentesis were included in this study.

Exclusion criteria

Patients who did not give consent for pericardiocentesis or did not
have clinical or echocardiographic features of pericardial tamponade,
were excluded from this study.

Study protocol

Cardiac tamponade was defined by clinical and echocardiographic
criteria [14-17]. In all cases location and distribution of the pericardial
effusion leading to tamponade were confirmed by two dimensional
and Doppler echocardiography. All patients were transported to
catheterization laboratory after diagnosis of pericardial tamponade.
Pericardiocentesis was done by subxiphoid approach. Pericardial fluid
was fully drained and submitted for culture and cytological analysis.
The sheath position was readily confirmed by injecting a small amount
of agitated saline. The effusion was initially drained completely, as
assessed by repeated echocardiography. Subsequently, intermittent
aspirations were performed as clinically indicated; usually every 4 to 6
hours until the fluid aspirated over a 24 hour period has decreased to
less than 25 ml or follow-up with two dimensional echocardiographic
assessments reported mild pericardial effusion.
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Follow-up

All patients were followed up at 7 days and 1 month after
discharge and thereafter, every three monthly.

Ethics

This study was approved by our own institutional ethics
committee and signed informed consent was taken from all patients
before enrolment in this study.

Results

We evaluated the clinical and etiological data of the 246
consecutive patients. The demographic and clinical parameters of our
study patients have been given in Table 1. Successful pericardiocentesis
was achieved on the 1st attempt in 190 patients, and rest required a
2nd or 3rd attempt. No patient required surgical intervention because
of a failed puncture. No early complication of pericardial puncture,
such as cardiac perforation, ventricular fibrillation, or pneumothorax
was observed. There was no death as a consequence of the procedure.
The average volume of pericardial fluid drained was 1,550 +/- 280
cc. No fever, infection, or hematoma was observed during follow-
up. The macroscopic appearance of the drained materials was serous
in 33 patients, haemorrhagic in 94 patients, straw coloured in 110
patients and purulent in 8 patients while 1 patient had golden
yellow color. Biochemical analysis revealed that all specimens were
exudates according to Light’s criteria [18]. Frequent causes of cardiac
tamponade in our study patients were tuberculosis, malignancy,
uraemia, connective tissue disease and bacterial infections (Table 2).

Hospital mortality

Only 12 patients died in the hospital. Major cause of the death
was due to carcinoma with metastasis in 4 patients. Post procedural
1 patient died due to LA appendage perforation while doing
Percutaneous Transvenous Mitral Commissurotomy (PTMC). 1
patient died post surgical Mitral valve Replacement (MVR) and 3
patients died due to acute anterior wall Myocardial infarction (MI).

Follow up

Follow up ranged from 3months to 3 years (mean of 18 + 9
months). Ten patients did not turn up for follow-up at 1 month
another 22 patients did not complete full follow-up till the end of this
study. During the follow up period, symptomatic pericardial effusions
occurred in 6 patients with known malignancy with metastasis and
2 patients with idiopathic pericardial effusion and 1 patient with
connective tissue disease. A second pericardiocentesis procedure was
required in four patients with malignant disease.

Discussion

In most of our patients, it was possible to identify an underlying
condition or disease as the cause of the cardiac tamponade. Among
underlying illness, tuberculosis was the most common followed by
malignant pericardial effusion.

These findings suggest that initial assessment by clinical,
serological, cytological, biochemical and echocardiographic
investigations followed by careful monitoring can enable the discovery
of a cause in most cases of pericardial tamponade. In our series a

causal diagnosis was obtained by means of clinical assessment in 80%
of the patient. Sagrista-Sauleda and colleagues reported that, in many
patients, pericardial effusions were due to a known underlying disease
or condition; in patients without known underlying disease, signs of
inflammation, the size of the effusion, and the presence or absence
of cardiac tamponade can be helpful in establishing causation. The
etiologies of our patients’ with cardiac tamponade were dissimilar

Table 1: Demographic and Clinical Parameters of study subjects.

Variables No. of Patients (n=246) %
Gender

Female 124 50.4
Male 122 49.6
Age group (in years)

1-10 9 4
11-20 28 11
21-30 37 15
31-40 58 24
41-50 23 9
51-60 31 13
61-70 45 18
71-80 14 6
>80 1 0.4
Dyspnea

Present 214 87
Absent 32 13
Clinical presentation

Dyspnea 214 87
Fatigue 99 40
Chest Pain 64 26
Fever 59 24
Tachycardia (HR >100 bpm)

Present 122 49.6
Absent 124 50.4
Hypotension (SBP < 100 mm of Hg)

Present 205 83
Absent 41 17
JVP

Elevated 107 43.5
Not Elevated 139 56.5
Hypoxia (SpO2)

Present 96 39
Absent 150 61
Tachypnea

Present 246 100
Absent 0 0
Echocardiography

RA collapse

Present 229 93
Absent 17 7
RV Collapse

Present 214 87
Absent 32 13
Investigation

Anemia

Present 187 76
Absent 59 24
Leukocytosis

Present 109 44
Absent 137 56
Aspirated Fluid quantity (ml)

<500 40 16
500-1000 142 58
1000-1500 52 21
>1500 12 5
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to those found by Colombo’s group. In their series, the most
frequently encountered causal factors were neoplastic diseases (36%),
idiopathic pericarditis (32%), and uremic pericarditis (20%). In our
series the most important cause is tubercular cardiac tamponade
(35%) and carcinoma (24%), Idiopathic cardiac tamponade (3%).
In cases in which the causal diagnosis of Cardiac tamponade cannot
be established by radio diagnostic and biochemical means, there
remains considerable difficulty in diagnosis. These effusions are said
to be idiopathic. Echo guided pericardiocentesis technique was first
reported as safe and effective by Mayo Clinic Group in pilot studies
in the early 1980s. Echo guided pericardiocentesis was confirmed to
be safe and effective for treatment of clinically significant pericardial
effusions. The procedural success rate was 97%. The overall total
complications rate was 4.7% [19]. A retrospective series of 133
patients, observed that hemodynamic compromise, cardiomegaly,
pleural effusion, and a large pericardial effusion were more common
in patients with tuberculous or malignant pericardial disease than
in patients with idiopathic pericarditis. Hemorrhagic pericardial
effusion has been associated with neoplasia in some studies [20].

Reducing the risk of pericardiocentesis

Percutaneous pericardiocentesis carries the risk of cardiac
and coronary laceration, pneumothorax, liver trauma, and death.
The efficacy and safety of echocardiographically guided puncture
and catheter-based percutaneous drainage of the pericardium was
confirmed. There is higher risk of developing cardiac tamponade
with anticoagulant therapy in-patients with known or suspected
pericardial disease. The subxiphoid approach remains the standard
of practice for pericardiocentesis. Following the pericardiocentesis in
our series, complications are very minimal.

In hospital mortality

The fact is that early decompression must be obtained in patients
with cardiac tamponade, otherwise their long term prognosis gets
worsened. In our series, 12 patients died in the hospital. The high

Table 2: Underlying Causes or Condition of Pericardial Tamponade in 246
Patients.

Final diagnosis No. of patients (n=246) %

1. Tuberculosis 86 35

2. Carcinoma 59 24

3. Post-surgical 28 11

4. Post procedural 18 7

5. Pyopericardium 10 4
6.CTD 10 4
7.CKD 8 3

8. Post MI 9 4

9. Hypothyroidism 6 3

10. HIV 4 2

11. Cholesterol Cardiac Tamponade 1 0

12. Idiopathic 7 3
Total 246 100
CTD- Connective tissue disorder; CKD- Chronic kidney disease; HIV- Human
immunodeficiency virus.

mortality rate among cancer patients with cardiac tamponade is
primarily related to the poor prognosis of malignant disease. The
poor long term prospect of survival in these patients and their
physical debilitation is a consequence both of primary disease and
of ongoing chemotherapy and radiotherapy; we believe that pigtail
catheter drainage is preferable to surgical intervention.

Uremic pericardial effusion is an expected complication in the
course of chronic renal failure (3%). In our series, 6 patients with
known chronic renal failure presented with overt hypotension and
tachycardia during their dialysis sessions, which suggested pericardial
tamponade. All these patients had successful pericardiocentesis,
which yielded haemorrhagic pericardial fluid attributable to a
coagulopathic state of uremic disease. In follow-up, the frequency of
dialysis sessions were increased, and no patient developed recurrent
effusion. We consider percutaneous catheter drainage to be an
effective treatment for uremic pericardial effusions and tamponade.

In connective tissue diseases, clinically insignificant pericardial
effusion is common but pericardial tamponade is rare. We established
the diagnosis of systemic lupus erythematosus in 6 patients whose 1%
presenting symptom was cardiac tamponade. Two patients had Mixed
Connective Tissue Disease(MCTD) & two Patients had Rheumatoid
arthritis(RA).

Dressler syndrome can cause pleural and pericardial effusions,
but cardiac tamponade is an unusual result. Dressler syndrome is
generally reported in patients with extensive myocardial infarctions
who did not receive thrombolytic therapy. In our series, 7 patients
developed cardiac tamponade due to acute anterior wall MI and free
wall rupture.

Conclusion

Findings in our large series of patients with cardiac tamponade
indicate that the placement of an indwelling pericardial catheter,
guided by 2-dimensional echocardiography and floroscopy are
safe and effective for initial treatment. Tuberculosis was the most
common cause in our study. Recurrence was uncommon except in
those with neoplasm as an etiology. Initial assessment with clinical,
serologic, and echocardiographic investigation and careful follow-
up can in most cases yield a causal diagnosis. The prognosis depends
chiefly upon the patient’s underlying disease. A pericardial tissue
biopsy is not essential in the initial evaluation of patients. We think
that the combination of echocardiographically guided percutaneous
pericardial puncture and fluoroscopically guided pigtail catheter
placement is a safe and sufficient treatment for patients with cardiac
tamponade.

References

1. Spodick DH (1998) Pathophysiology of cardiac tamponade. Chest 113: 1372-
1378.

2. Costa IVI, Soto B, Diethelm L, Zarco P (1987) Air pericardial tamponade. Am
J Cardiol 60: 1421-1422.

3. Starling EH (1987) Some points on the pathology of heart disease. Lancet
652-655.

4. Collins D (2004) Aetiology and Management of Acute Cardiac Tamponade.
Critical care and Resuscitation 6: 54-58.

Citation: Nataraj Setty HS, Yeriswamy MC, Jadav S, Patra S, Swamy K, et al. (2016) Clinico-Etiological Profile of Cardiac Tamponade in a Tertiary Care
Centre. J Cardiovasc Med Cardiol 3(2): 041-044. DOI: 10.17352/2455-2976.000031

043


http://dx.doi.org/10.17352/2455-2976.000031
http://journal.publications.chestnet.org/article.aspx?articleid=1071582
http://journal.publications.chestnet.org/article.aspx?articleid=1071582
http://www.sciencedirect.com/science/article/pii/0002914987906394
http://www.sciencedirect.com/science/article/pii/0002914987906394
http://www.cicm.org.au/CICM_Media/CICMSite/CICM-Website/Resources/Publications/CCR Journal/Previous Editions/March 2004/07_2004_Mar_Aetiology-and-Management.pdf
http://www.cicm.org.au/CICM_Media/CICMSite/CICM-Website/Resources/Publications/CCR Journal/Previous Editions/March 2004/07_2004_Mar_Aetiology-and-Management.pdf

Nataraj Setty et al. (2016)

3

MM Le Winter (2008) Pericardial disease, in Braunwald’'s Heart disease.
Text book of cardiovascular medicine, P Libby, RO Bonow, DL Mann, Eds.,
Chapter70, 1851-1888, Saunders Elsevier, Philadelphia, Pa, USA, 8th
edition, 2008.

. Beck CS (1935) Two Cardiac Compression triads. JAMA 104: 714-716.

. Salem K, Mulji A, Lonn E (1999) Echocardiographically guided
pericardiocentesis - the gold standard for the management of pericardial
effusions and cardiac tamponade. Can J Cardiol 15: 1251-1255.

Fontanelle LJ, Cuello L, Dooley BN (1971) Subxiphoid pericardial window.
A simple and safe method for diagnosing and treating acute and chronic
pericardial effusions. Thorac Cardiovasc Surg 62: 95-97.

. Alcan KE, Zabetakis PM, Marino ND, Franzone AJ, Michelis MF, et al. (1982)
Management of acute cardiac tamponade by subxiphoid pericardiotomy.
JAMA 247: 1143-1148.

o

.Kopecky SL, Callahan JA, Tajik AJ, Seward JB (1986) Percutaneous
pericardial catheter drainage: report of 42 consecutive cases. Am J Cardiol
58: 633-635.

-

. Markiewicz W, Barovik R, Ecker S (1986) Cardiac tamponade in medical
patients: treatment and prognosis in the echocardiographic era. Am Heart J
111: 1138-1142.

12. Wong B, Murphy J, Chang J, Hassenein K, Dunn M (1979) The risk of
pericardiocentesis. Am J Cardiol 4: 1110-1114.

13.

14.

1

(&)

1

(o2}

17.

18.

19.

20.

Salem K, Muli A, Lonn E (1999) Echocardiographically guided
pericardiocentesis - the gold standard for the management of pericardial
effusions and cardiac tamponade. Can J Cardiol 15: 1251-1255.

Kronzon 1, Cohen ML, Winer HE (1983) Diastolic atrial compression; a
sensitive echocardiographic sigh of cardiac tamponade. J Am Coll Cardiol 2:
770-775.

. Armstrong WF, Schilt BF, Helper DJ, Dillon JC, Feigenbaum H (1982) Diastolic

collapse of the right ventricle with cardiac tamponade; an echocardiographic
study. Circulation 65: 1491-1496.

. Soler-Soler J, Sagrista-Sauleda J, Prmanyer-Miralda G (2001) Management

of pericardial effusion. Heart 86: 235-240.

Maisch B, Ristic AD (2001) Practical aspcts of the management of pericardial
disease. Heart 89: 1096-1103.

Setty NS, Sadananda KS, Nanjappa MC, Patra S, Basappa H, et.al. (2014)
Massive Pericardial Effusion and Cardiac Tamponade Due to Cholesterol
Pericarditis in a Case of Subclinical Hypothyroidism-A Rare Event. J Am Coll
Cardiol 63: 1451.

Tsang TS, Enriquez-Sarano M, Freeman WK, Barnes ME, Sinak LJ,
et al. (2002) Consecutive 1127 therapeutic echocardiographicaly
pericardiocentesis: clinical profile, practice patterns, and outcomes spanning
21years. Mayo clinic proceedings 77: 429-436.

Colombo A, Olson HG, Egan J, Gardin JM (1988) Etiology and prognostic
implications of a large pericardial effusion in men. Clin Cardiol 11: 389-394.

Copyright: © 2016 Nataraj Setty HS, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Citation: Nataraj Setty HS, Yeriswamy MC, Jadav S, Patra S, Swamy K, et al. (2016) Clinico-Etiological Profile of Cardiac Tamponade in a Tertiary Care
Centre. J Cardiovasc Med Cardiol 3(2): 041-044. DOI: 10.17352/2455-2976.000031

044


http://dx.doi.org/10.17352/2455-2976.000031
http://jama.jamanetwork.com/article.aspx?articleid=257566
https://www.ncbi.nlm.nih.gov/pubmed/10579740
https://www.ncbi.nlm.nih.gov/pubmed/10579740
https://www.ncbi.nlm.nih.gov/pubmed/10579740
https://www.ncbi.nlm.nih.gov/pubmed/5091692
https://www.ncbi.nlm.nih.gov/pubmed/5091692
https://www.ncbi.nlm.nih.gov/pubmed/5091692
https://www.ncbi.nlm.nih.gov/pubmed/7057604
https://www.ncbi.nlm.nih.gov/pubmed/7057604
https://www.ncbi.nlm.nih.gov/pubmed/7057604
https://www.ncbi.nlm.nih.gov/pubmed/3751934
https://www.ncbi.nlm.nih.gov/pubmed/3751934
https://www.ncbi.nlm.nih.gov/pubmed/3751934
https://www.ncbi.nlm.nih.gov/pubmed/3716989
https://www.ncbi.nlm.nih.gov/pubmed/3716989
https://www.ncbi.nlm.nih.gov/pubmed/3716989
https://www.ncbi.nlm.nih.gov/pubmed/495505
https://www.ncbi.nlm.nih.gov/pubmed/495505
https://www.ncbi.nlm.nih.gov/pubmed/10579740
https://www.ncbi.nlm.nih.gov/pubmed/10579740
https://www.ncbi.nlm.nih.gov/pubmed/10579740
https://www.ncbi.nlm.nih.gov/pubmed/6886236
https://www.ncbi.nlm.nih.gov/pubmed/6886236
https://www.ncbi.nlm.nih.gov/pubmed/6886236
https://www.ncbi.nlm.nih.gov/pubmed/7074806
https://www.ncbi.nlm.nih.gov/pubmed/7074806
https://www.ncbi.nlm.nih.gov/pubmed/7074806
http://heart.bmj.com/content/86/2/235.short
http://heart.bmj.com/content/86/2/235.short
https://www.ncbi.nlm.nih.gov/pubmed/12923044
https://www.ncbi.nlm.nih.gov/pubmed/12923044
https://www.ncbi.nlm.nih.gov/pubmed/24561150
https://www.ncbi.nlm.nih.gov/pubmed/24561150
https://www.ncbi.nlm.nih.gov/pubmed/24561150
https://www.ncbi.nlm.nih.gov/pubmed/24561150
https://www.ncbi.nlm.nih.gov/pubmed/12004992
https://www.ncbi.nlm.nih.gov/pubmed/12004992
https://www.ncbi.nlm.nih.gov/pubmed/12004992
https://www.ncbi.nlm.nih.gov/pubmed/12004992
https://www.ncbi.nlm.nih.gov/pubmed/3293859
https://www.ncbi.nlm.nih.gov/pubmed/3293859

	Title
	Abstract 
	Background 
	Methods 
	Study design and study period  
	Inclusion criteria 
	Exclusion criteria 
	Study protocol 
	Follow-up  
	Ethics 

	Results 
	Hospital mortality  
	Follow up 

	Discussion 
	Reducing the risk of pericardiocentesis 
	In hospital mortality 

	Conclusion 
	References
	Table 1
	Table 2

