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Abstract
Purpose Pericardial effusion has various underlying etiol-
ogies, and clinicians should identify those that require
targeted therapy. Pericardial effusion can be drained either
with needle aspiration or surgical procedures. In the fol-
lowing article, we opted to report the results of our 8-year
experience of surgical pericardial drainage on 235 consec-
utive patients.
Methods We retrospectively analyzed the medical records
of 235 consecutive patients with pericardial effusion and/
or tamponade who were submitted to surgical drainage
(subxiphoid or left anterolateral pericardiostomy) between
the years 2005 and 2013. We aimed to assess the etiology
of pericardial effusion, total intra- and post-procedure
drainage, length of in-hospital stay, effectiveness of sur-
gical procedures, and related in-hospital mortality.

Results We identified 235 patients, 161 (68.51 %) with se-
vere, 63 (26.80 %) with moderate, and 11 (4.68 %) with mild
pericardial effusion. Cardiac tamponade was diagnosed in 91
(38.72 %). The most common established etiologies were id-
iopathic, uremic, and malignant effusion, respectively. Higher
total drained volume was more common in pericardial effu-
sions of malignant etiology than idiopathic (mean differ-
ence = 272.02, p = 0.005) or iatrogenic (mean differ-
ence = 1096.80, p = 0.001). Mean length of post-procedure
drainage was 4.6 days. Intra-operative mortality was 0 % and
post-operative was 0.8 % (n = 2).
Conclusion Assessing the data, we concluded that surgical
pericardial drainage is a safe and effective method for man-
agement of adults with pericardial effusion.
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Introduction

Pericardial effusion (PE) is a relatively common finding in
clinical practice. It has various underlying etiologies and clin-
ical presentations. In some instances, presence of PE can be
easily related to an associated medical condition or procedure.
It may be a consequence of an inflammatory response, malig-
nant or infectious process affecting the pericardium, and
obstructed pericardial lymph drainage. However, the exact
pathophysiologic mechanism of PE is not well understood in
situations such as uremia which there is no obvious inflam-
mation. If accumulation of pericardial fluid is continuing into
the pericardial sac, it may cause cardiac tamponade and will
be life threatening [1]. PE can be treated medically, be drained
by pericardiocentesis or surgical procedures.
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The aim of this article is to give a comprehensive review of
clinical manifestations, related etiologies, and our surgical expe-
rience with patients who underwent surgical pericardiostomy.

Methods and materials

PatientsThis study was conducted in the cardiologyward of a
general referral teaching hospital. The medical records of 235
patients diagnosed with pericardial effusion who underwent
surgical drainage were evaluated in a retrospective observa-
tional study through 2005 to 2013.

The inclusion criteria were presence of moderate to severe
symptomatic PE, asymptomatic persistent PE, clinically
suspected purulent PE, and cardiac tamponade. Patients who
refused the surgical pericardiostomy or those with sever co-
morbidities that made them ineligible for surgery were exclud-
ed from the study.

The outcomes of interest included demographic data, clin-
ical presentations, amount of fluid drained intra- and post-
operatively, post-operative drainage days, cytology, and biop-
sy results.

Imaging techniques

Echocardiography Echocardiograms were obtained using
Philips Envicor-C with 2.5–3.5 MHz probe. All echocardio-
gram examination data were reviewed by an experienced
cardiologist.

It was performed on lateral decubitus position. When dia-
stolic echo-free space between the pericardium and left ven-
tricular posterior wall was 20 mm or more, it was classified as
large PE, 10–20 mm was determined as moderate, and less
than 10 mm was classified as mild. Cardiac tamponade diag-
nosis was established based on echocardiographic and clinical
criteria [2]. Echocardiographic criteria of tamponade were
evaluated with two-dimensional (2D) and Doppler echocardi-
ography according to recent guidelines. 2D echocardiographic
criteria of tamponade were early diastolic collapse of the right
ventricle (RV), late diastolic collapse of the right or left atrium,
diastolic right ventricular outlet tract (RVOT) collapse, exag-
gerated right atrium (RA) collapse during systole, and inferior
vena cava plethora.

Doppler criteria of tamponade included exaggerated respi-
ratory variation in right- and left-sided valvular and venous
flow, with inspiratory decreases of mitral E flow and increases
of tricuspid E flow [3].

Finding the classic symptoms and signs of tamponade such
as tachypnea or dyspnea with clear lungs, cool extremities,
peripheral cyanosis, diaphoresis, increased systemic venous
pressure, hypotension, and pulsus paradoxus, with echocar-
diographic criteria was definitive of cardiac tamponade.

Chest radiography, as an initial evaluation, was obtained
from all 235 patients, and CT scans were performed on 128
through their clinical workup.

Surgical technique Pericardiostomy was performed under
general anesthesia (70.21%) or local anesthesia with adequate
sedation (29.78 %) depending on the patients’ condition and
comorbidities. General anesthesia was induced with ketamine.
For avoidance of delay in case of probable anesthesia-induced
hypotension, the patient’s skin was prepared and draped be-
fore induction of anesthesia. For local anesthesia, 2 % lido-
caine solution injection was used for patients with major co-
morbidities such as lung diseases, profound hypotension, and
cardiogenic shock secondary to tamponade.

The subxiphoid approach was performed on 29.36 %
(n = 69) of the total population who comprised cases with
tamponade or suspected purulent or tuberculosis pericardial
effusions. In this surgical method, a short midline vertical
dermal and subdermal incision was made over the upper ab-
domen and the xiphoid process and the diaphragm was dis-
sected away retrosternally. The existing layer of fat over the
pericardium was removed so that the pericardium could be
grasped and pulled down and opened. A piece of pericardium
was excised under direct vision, and it was submitted for his-
topathological examination. All pericardial fluid was decom-
pressed, and it was sent for bacteriologic and cytological anal-
ysis. In patients with chronic severe PE, pericardial fluid was
drained slowly to prevent acute cardiac dilatation.

The pericardial cavity was examined by finger for detection
of any mass or adhesions. Adhesions were gently lysed to
enhance drainage. A pericardial catheter was inserted and con-
nected to an underwater seal drainage system. The catheter
was removed when the volume of drained fluid became less
than 25 ml over 24 h.

Pericardial window via left anterolateral thoracotomy was
performed in the remainder of the patients. The procedure
consists of an 8–10-cm incision on the fifth or sixth left inter-
costal space followed by a 4-cm pericardiostomy. The rest of
the procedure was performed similar to a subxiphoid
approach.

Some of the studied cases (n = 85) such as those who were
hemodynamically unstable or those with a persistent PE, had a
history of pericardiocentesis before undergoing the surgery.
But they were submitted to surgery because of recurrence of
PE, previous incomplete drainage, or lack of improvement in
their clinical status.

For patients diagnosed with tuberculous pericarditis preop-
eratively, who had stable hemodynamic status, a four-drug
tuberculosis regimen (isoniazid, rifampin, pyrazinamide, and
streptomycin) was started before the surgery for a 3-week
course. All of them received tuberculosis therapy regimen
for 12months post-operatively. In the sequence of tuberculous
PE, surgical drainage was needed if the effusions were
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persistent after medical treatment with or without periodic
needle aspirations with echocardiography guidance, when
the pericardium became thickened or when the signs of peri-
cardial constriction were present.

In a month after the hospital discharge, all of the studied
patients were followed up with echocardiography and physi-
cal examination.

Statistical analysis All data statistical processing was per-
formed using SPSS version 16.0 for Windows (SPSS, Inc.,
Chicago, IL, USA). Continuous variables were presented as
mean ± standard deviation (SD). The Chi-square test was used
to examine the significance of the association between gender
and etiology. Normality of the data was checked with
Kolmogorov–Smirnov test. When the test statistic would
follow a normal distribution, ANOVA and for the non-
normal distributions Kruskal–Wallis test were applied. All
tests were two tailed, and the p value was considered to be
of statistical significance if under or equal to 0.05.

Results

Altogether, medical records of 235 patients were studied.
There were 112 males (47.7 %). The mean age was
47.82 ± 15.97 years (ranged from 25 to 81 years). Recorded
symptoms and signs are shown in Tables 1 and 2. In our study,
the most prevalent symptom was palpitation.

Echocardiographic findings included severe PE in 161
(68.51 %) patients, moderate PE in 63 (26.80 %) patients,
and mild PE in 11 (4.68 %) patients. Ninety-one (38.72 %)
patients presented with cardiac tamponade which 11, 48, and
61 of them had mild, moderate, and severe PE, respectively.
All tamponade subjects with mild PE were hemopericardium
which occurred secondary to stab wound (n = 1), coronary
angioplasty and percutaneous transvenous mitral
commissurotomy (PTMC; n = 3), ablation (n = 1), temporary
(n = 3) or permanent pacemaker implantation (n = 1), and
aortic dissection (n = 2).

In our study, the causes of PE were idiopathic pericarditis,
uremic pericarditis, malignant processes invading the pericar-
dium, tuberculous pericarditis, iatrogenic pericardial effusion,
non-tuberculous bacterial pericarditis, collagen vascular peri-
carditis, dissection (two patients), and trauma (one patient).
The etiologic causes of PE and the data on drained pericardial
fluid are shown in Table 3.

Malignant processes were diagnosed in 36 (15.31 %) pa-
tients. The analysis of pericardial fluid alone, revealed malig-
nancy in 30 of them and failed to diagnose malignant involve-
ment in the remaining six. But histopathological examination
confirmed neoplastic involvement of pericardial specimen in
all 36 patients. Of the 36 mentioned cases, 16 had lung cancer,
7 had lymphoma, 4 leukemia, 6 breast cancer, 1 esophageal

squamous cell carcinoma, 1 gastric adenocarcinoma, and 1
had malignant thymoma.

Tuberculous pericarditis was diagnosed in 21 patients. It
was confirmed by analysis of pericardial fluid and tissue. Of
a total of 21 patients, 16 (76.19 %) had a positive purified
protein derivative (PPD) skin test, 12 (57.14 %) had positive
bronchial secretion test for acid-resistant bacilli, and 14
(66.66 %) had chest X-ray findings indicative of TB.
Polymerase chain reaction (PCR) analyses of the pericardial
fluid or tissue were diagnostic for tuberculosis in 17 (80.95%)
patients, and in the remaining four patients with negative
PCR, a positive culture of pericardial fluid was detected.
Tubercle bacilli were detected in the smear of the pericardial
fluid only in one patient. Pericardial histology showed granu-
lomas in 18 (85.71 %) patients, but the diagnosis of TB was
also additionally confirmed by culture.

Non-tuberculous bacterial pericarditis was observed in five
patients. The causal microorganisms detected in cultures of
pericardial fluid were as follows: Staphylococcus species
(n = 3) as a result of drainage of perivalvular abscess into
pericardial sac, Pneumococcus species (n = 1) secondary to
pneumonia in an immunocompromised patient, and
Streptococcus viridans (n = 1).

Table 1 Symptoms of pericardial effusion in 235 patients

Symptoms Number of patients (%)

Palpitation 210 (89)

Dyspnea 198 (84)

Orthopnea 170 (72)

Chest discomfort 151 (64)

Peripheral edema 101 (42)

Cough 89 (37)

Fever 67 (28)

Syncope 64 (27)

Diaphoresis 32 (13)

Table 2 Signs of pericardial effusion in 235 patients

Signsa

Systolic blood pressure (mmHg) 104.06 ± 17.62

Diastolic blood pressure (mmHg) 67.48 ± 10.07

Temperature (centigrade) 37.15 ± 0.61

Respiratory rate (breaths/min) 22.37 ± 5.11

Distended jugular vein 160 (68.08)

Kussmaul’s sign 70 (29.78)

Paradoxical pulse 65 (27.65)

Muffled cardiac sounds 55 (23.40)

Pericardial friction rub 44 (18.72)

Hypotension 28 (11.91)

a Results are given as mean ± SD or number (%)
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Collagen vascular pericarditis were detected in five patients
who were diagnosed with systemic lupus erythematosus
(SLE; n = 3), rheumatoid arthritis (RA; n = 1), and progressive
systemic sclerosis (PSS; n = 1).

The mean ± SD total drainage volume was highest in pa-
tients with malignancy (1505.56 ± 512.48 ml) and uremia
(1420.73 ml ± 429.21). The lowest volume was detected in
patients with PE resulting from trauma and dissection
(266.66 ml ± 125.83). The average pericardial fluid volume
of each group is presented in Table 3.

Statistically relevant differences were observed in relation
to the total drained fluid, which was higher in patients with
malignant PE than those with idiopathic (mean differ-
ence = 272.02, p = 0.005) and iatrogenic (mean differ-
ence = 1096.80, p < 0.001) PE.

There were also a statistical relevance between post-
operative drainage volume and the etiology of PE in some
groups (p value <0.001). For instance, higher amounts were
more common in patients with malignant or uremic PE than
idiopathic (mean difference = 217.18, p < 0.001) (mean dif-
ference = 131.66, p < 0.001), respectively.

The post-operative period for complete drainage (<25 ml/
day) was 1 to 8 days (mean, 4.64 ± 1.44 days). Post-operative
days in patients with malignant and uremic PEweremore than
those with idiopathic PE, and it was of statistical significance
(p = 0.005 and p = 0.001, respectively).

Patients were hospitalized for 5–15 days (mean, 6 days).
Post-operative complications included new-onset atrial fibril-
lation that was detected in seven patients and five remained
persistent, superficial wound infection in nine patients, and

need for more than 3 days of ventilator support in nine
patients.

Intra-operative mortality was 0 %, but the mortality rate
during post-operative hospitalization was two of 235
(0.8 %). One patient died as a result of severe disseminated
lung cancer and comorbidities. The other patient was a 91-
year-old man with end-stage cirrhosis and severe heart failure.
He died of low cardiac output state, despite of pericardial fluid
drainage and inotropic support. Follow-up of all patients with
echocardiography showed no cases with recurrence of PE
after a month.

Discussion

The main issues a cardiologist dealing with PE is faced with
are to investigate the underlying etiology and to choose the
optimal management. The relative prevalence of various eti-
ologies largely depends on the source of the population stud-
ied, the relative size and activity of the different departments
in a general hospital (especially the number of patients with
neoplastic disease or chronic renal insufficiency who attend
each hospital), the study protocol applied, and on the frequen-
cy distribution of the different etiologies of pericardial dis-
eases in each geographic area. For instance, in outpatient pop-
ulations of the western world the most frequent etiologies are
probably idiopathic/viral pericarditis and idiopathic pericardi-
al effusion, while in-hospital series neoplastic pericarditis,
uremic pericarditis, and iatrogenic disease are prominent eti-
ologies of pericardial effusion. In developing countries,

Table 3 Etiologic causes of
pericardial effusion, and the
average volume of drained
pericardial fluid in 235 patients

Etiology of
pericardial effusion

Frequency
(% of total)

Intra-operative
drainagea (cm3)

Post-operative
drainagea (cm3)

Post-operative
drainage daysa

Total
drainagea (cm3)

Idiopathic
pericarditis

116 (49.36) 845.43 388.09 4.3 1233.61

Uremic pericarditis 41 (17.44) 900.97 519.75 5.3 1420.73

Malignant
pericardial
effusion

36 (15.31) 900.27 605.27 5.3 1505.56

Tuberculous
pericarditis

21 (8.93) 707.14 450 4.6 1157.14

Iatrogenic
pericardial
effusion

8 (3.40) 300 108.75 3.8 408.75

Non-tuberculous
bacterial
pericarditis

5 (2.12) 470 282 5 752

Collagen
vascular
pericarditis

5 (2.12) 740 406 3 1146

Othersb 3 (1.27) 183.33 83.33 1.6 266.66

Total 235 813.91 434.59 4.6 1248.55

aMean
bDissection and trauma
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especially in Sub-Saharan Africa, tuberculous pericarditis is
the leading cause of pericardial effusion [4].

In our study, which was conducted in a general referral
teaching hospital, the most common cause in the population
of 235 patients was idiopathic PE. Some studies reported ure-
mic pericarditis as the most prevalent [5, 6]. However, stated
by those authors, their studies were conducted single-centered
and in hospitals admitting the majority of patients with renal
failure for their well-known hemodialysis facilities.

The presentation of PE varies from being asymptomatic to
a state of cardiogenic shock secondary to cardiac tamponade.
Some patients may experience dyspnea, palpitation,
orthopnea, fever, diaphoresis, and chest pain. In our study,
palpitation was the most prevalent symptom, but Becit et al.
[6] reported a series of 368 cases of PE with dyspnea as the
most common symptom.

Cardiac tamponade requires drainage and etiology search.
In two other conducted studies, it was reported to be prevalent
in 24 to 44 % of patients [7, 8] while it occurred in 38.72 %
(n = 91) of our study group.

PE of malignant etiology is a more complex issue. In this
study, the termmalignant PE was used when either pericardial
fluid cytologywas positive for malignancy or direct malignant
pericardial involvement was detected.

Not necessarily all the pericardial effusions in patients with
malignancy are of a neoplastic etiology and other reasons
should also be sought. In Jeong’s series [9], malignant peri-
cardial involvement proved by pericardial fluid cytology was
reported in 113 (52.6 %) of patients with previous malignancy
with dominant cause of ductal cell carcinoma of the breast. In
most studies, lung cancer (34–76 %) and breast cancer (10–
17 %) are the most prevalent etiology for malignant pericar-
dial effusion [10]. In the current study, the most common
cause of malignant pericardial effusion was lung cancer
(44.44 %), followed by lymphoma (19.44 %).

Tuberculosis is a relatively common cause of pericardial
disease in developing countries, and it is associated with a
high mortality rate. Prompt diagnosis of tuberculous pericar-
ditis is difficult. A definitive diagnosis is made by a biopsy
specimen or identifying it histologically or isolating the organ-
ism from pericardial fluid. Histological examination of peri-
cardial tissue shows organisms or granulomas in 80 to 90% of
patients, but granulomas withoutMycobacterium tuberculosis
is not diagnostic and can be seen in sarcoidosis and rheuma-
toid disease [11]. Pericardial histology showed granulomas in
18 (85.71 %) of patients in the current study.

Direct smear examination is very rarely positive, and it
ranges from zero to 42 %. Culture of pericardial fluid reveals
Mycobacterium tuberculosis in up to two thirds of cases, while
pericardial biopsy has a higher yield [12]. PCR is another
method which has been used recently, and it can detect
Mycobacterium tuberculosis DNA in fluid or tissue of peri-
cardium even in patient with constrictive pericarditis. In our

study, PCR analyses were positive in 80.95 % of patients and
culture of pericardial fluid confirmed the diagnosis and it was
also positive in four patients with negative PCR result.

Bacterial pericarditis may be caused by a variety of organ-
isms. It usually present with a purulent effusion. The most
prevalent causal organisms are staphylococci, pneumococci,
and streptococci [13]. These were also the same organisms
found in the specimens of our patients with bacterial pericar-
ditis, as described previously in the BResults.^

Pericardial involvement can occur in any autoimmune
rheumatologic diseases, but it is commonly seen in RA,
SLE, and PSS. Acute pericarditis, asymptomatic pericardial
effusion, or tamponade may be the initial manifestations [14].
In our study, SLE was the most common cause of PE among
patients with connective tissue disorders and no one had
tamponade.

Some of complex percutaneous intra-cardiac procedures
can also cause cardiac perforation and pericardial effusion.
The risk of pericardial fluid accumulation and subsequent
tamponade increases with trans-septal puncture and the need
for intra-procedural anticoagulation. The best treatment for
iatrogenic pericardial effusion varies. In the case of a new
small PE without cardiac tamponade, anticoagulation should
be reversed and the procedure should be stopped. But in he-
modynamically unstable patients, urgent pericardiocentesis is
needed. If pericardiocentesis does not improve the patient’s
hemodynamics and in the presence of cardiac tear, surgery is
required [15]. In our study, all the subjects with
hemoper icardium (n = 11) fa i led to respond to
pericardiocentesis or performing the procedure was not
possible.

Controversies still exist regarding the optimal procedure
for management of pericardial effusion and tamponade. A
variety of techniques have been utilized. Examples include
pericardiocentesis, transcutaneous pericardioscopic
pleuropericardial window and subxiphoid pericardial
drainage.

Pericardiocentesis has been used for decades and can be of
life-saving value in situations like cardiac tamponade. The
potential advantages are no need for an incision or general
anesthesia and the patient experiences less pain. However,
there are still some disadvantages to this technique.

Firstly, it needs to be conducted by an experienced cardi-
ologist especially when inferior locations of the pericardial sac
needs decompression. Furthermore, it does not provide visu-
alization and adequate sample of the pericardium. Since some
diseases may involve the pericardium, obtaining an adequate
pericardial biopsy is not possible with needle aspiration.

Besides, other drawbacks such as incomplete pericardial
fluid drainage and a high rate of recurrence comparing with
subxiphoid pericardiostomy are reported in the literature [16].
Some studies reported pericardiocentesis a safe method [17,
18], but the study designs excluded patients with
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multiloculatedor posterior effusions. Even in such settings, we
believe that it is true when the cardiologist is an expert. The
most dangerous complications of pericardiocentesis are rup-
ture of the myocardium and injury to the coronary arteries,
which are reduced nowadays with the employment of echo-
cardiography or fluoroscopy.

Pericardiocentesis should mainly be performed on patients
with unstable hemodynamic state or those with a lower risk
for recurrence.

Anterior thoracotomy with or without video-assisted
thoracic surgery is another method for pericardial fluid
drainage. In comparison with subxiphoid drainage, this
technique facilitates a well-exposed pericardium for the
surgeon to explore, obtain an adequate pericardial biopsy
and the PE can be drained completely. The recurrence rate
is low with creation of a pericardial window. However,
the procedure requires general anesthesia and single-lung
ventilation which may be difficult and dangerous in old or
critically ill patients [19].

Subxiphoid pericardial window is another method for sur-
gical drainage. This technique allows for adequate biopsy,

direct visualization, and exploration of the pericardium and
pericardial cavity. Besides, comparing with anterolateral tho-
racotomy, subxiphoid approach gives the possibility for a rap-
id intervention which is of vital importance in patients with
hemodynamic compromise. However, if the PE is of small
amount and localized, this method may be harmful to the
heart. But in patients with purulent pericardial effusion, surgi-
cal drainage through a subxiphoid route is the procedure of
choice [4].

Due to lack of standard management algorithms and on-
going controversies regarding the optimal treatment, the
choice of procedure is determined in many cases by the car-
diologist performing the echocardiogram which depends
mainly on the etiology, amount and zone of the PE, clinical
situation, and history of the patient.

In our experience, there were some indications that made
the PE considered eligible to be treated surgically which in-
cluded PE accumulation in the posterior zone, patient being in
severe respiratory distress, presence of clot hemopericardium
or numerous fibrin bands, suspected purulent PE, chest defor-
mities that made it impossible to reach the pericardium with a

a) Diagnosis established clinically or echocardiographically

b) Persistent for a duration of more than a month

c) PE of posterior zone, localized PE, obesity, chest deformity 

Hemodynamic instability or suspected 
purulent PE

Left anterolateral thoracotomy

Cardiac tamponadea, moderate to severe 
symptomatic PE, asymptomatic persistentb PE

Poor access to pericardial cavity  ,suspected purulent PE, clot c

hemopericardium, numerous fibrin bands in pericardial space, 
severe respiratory distress, or previous unsuccessful p-centesis?
Any other rationale for surgical approach?

No

p-centesis

Yes

Surgical drainage

Yes

Sub-xiphoid drainage

No

Good evolution Relapsing effusion More preferably

Fig. 1 Proposed strategy for
surgical management of patients.
PE pericardial effusion, p-centesis
pericardiocentesis
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needle, previous unsuccessful pericardiocentesis, or contrain-
dications for needle aspiration. The algorithm we followed in
our study was as follows (Fig. 1).

The goal of each procedure should be complete drainage,
prevention of recurrence, providing adequate samples for di-
agnostic studies, and a minimal resultant morbidity and
mortality.

For instance, purulent pericardial effusion should usually
be drained through a subxiphoid approach. Also, in patients
with high recurrence rate of PE such as malignancy or uremia,
surgical drainage may be preferred to pericardiocentesis.

In a study conducted by Petcu et al. [20], comparing the
results of subxiphoid surgical pericardial drainage and percu-
taneous catheter drainage in patients with cardiac tamponade,
both techniques reported to be safe but re-intervention for
recurrence of PE was lower in the surgery group. Reviewing
the literature, percutaneous catheter drainage is reported to
result in a recurrence rate of 0 to 30 %, with a combined rate
of 16.2 %. Open subxiphoid drainage in published reports
resulted in a recurrence rate of 0 to 9.1 %, with a combined
rate of 3.2 % [17].

Finally, our study was conducted in the cardiology ward of
a general hospital with referral settings. We assume that
conducting such studies with a multi-centered setting would
provide more accurate and subtle results.

To conclude, considering the complete drainage, provision
of adequate specimen for diagnostic studies, and lowmortality
rate, we believe that surgical drainage is an effective approach
for diagnosis, treatment, and detection of the underlying eti-
ology of the PE and may be preferred to pericardiocentesis,
especially in uremic patients and those with malignancy.
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