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Abstract

Background: Pericardial constriction is one of the complications of purulent pericarditis (PP). Most difficult to treat,
which may develop both in early and in the late period of the disease, resulting in a very poor prognosis.

Case presentation: We present case series of 4 patients with purulent pericarditis, in whom direct intrapericardial
administration of recombinant tissue plasminogen activator (r-tPA) was used.
Management of PP requires a combined surgical and medical approach. The most important is complete drainage
of the effusion by subxiphoid pericardiotomy connected with complementary use of broad-spectrum antibiotics.
Despite the use of broad- spectrum antibiotics, in some patients a large volume of daily drainage is still present.
Constrictive pericarditis as a complication of PP is observed in majority of patients.
Intrapericardial administration of fibrinolytic agents, although not strongly recommended, can improve efficacy of antibiotic
treatment especially in patients with loculation fluid and can prevent the development of constrictive pericarditis.
r-tPA was applied at a dose of 20mg dissolved in 100ml of normal saline in a 100ml syringe, administered by a large
pericardial drain (Pezzer drain) installed into the pericardial cavity during pericardioscopy. The tube was closed and re-
opened after 24 h.
No serious complications, such as bleeding, allergy or hypotension, were noted.

Conclusion: We present case series of 4 patients with purulent pericarditis, in whom direct intrapericardial administration
of recombinant tissue plasminogen activator (r-tPA), prevented the development of constrictive pericarditis, and increased
efficacy of antibiotic treatment without any significant complications.
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Introduction
Purulent pericarditis (PP) is a rare cause of pericardial
disease, with the prevalence of less than 3%, but with po-
tentially life-threatening complication [1]. Most fre-
quently PP develops in the course of bacterial infections
of the head, neck or respiratory tract, especially in im-
munocompromised hosts [2–4]. The other risk factors
are chest surgery or injuries [2–4].

The recommended treatment of PP is based on
pericardial drainage and intravenous antibiotics ad-
ministration [3].
Intrapericardial use of fibrinolytic agents such as

Streptokinase (SK) or Urokinase (UK) is suggested in
case of early signs of pericardial constriction, fibrin de-
posits and loculation of the fluid [3].
Despite proper multidirectional treatment, PP still has

a 20–30% mortality rate [2]. In the early stage of the dis-
ease, mortality is caused by cardiac tamponade and/or
septic shock [3–6]. Late mortality in the course of PP is
combined with pericardial constriction [2]. Constrictive
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pericarditis is characterized by loss of elasticity of the
pericardium due to progressive fibrosis and in some
cases - calcification. Reduced flexibility of the pericar-
dium causes the increase of heart filling pressures and fi-
nally heart failure. Pericardiectomy, which is the
treatment of choice in the case of constrictive pericardi-
tis, exposes the patient to the possibility of complica-
tions and is combined with a mortality rate of about 4,
9–8% [7, 8].
Clinical observations based on a small group of pa-

tients suggest that the intrapericardial administration of
fibrinolytic drugs, although not strongly recommended,
is an effective way to prevent the development of peri-
cardial constriction and thus protects the patient from a
pericardiectomy [2, 3]. Up to now, no randomized stud-
ies, confirming the efficacy of such treatment, have been
performed.
We present 4 patients with purulent pericarditis, suc-

cessfully treated with intrapericardial administration of
recombinant tissue plasminogen activator.

Case presentation
The clinical data of 4 patients with confirmed PP, who
were treated with intrapericardial recombinant tissue
plasminogen activator (r-tPA) is presented in Table 1.
The group of patients consists of 3 males and 1 female,
age 27 to 69 years.
PP was recognized in the patients who were suffering

from generalized weakness, dyspnoea, fever, chest pain
and - in one case- septic shock. Pericardial effusion
(hyperechogenic fluid around the whole heart and in some
cases with a large amount of fibrin) was diagnosed by
echocardiography. The purulent character of the fluid was
confirmed by physical and biochemical examination (tur-
bid characteristics, low glucose level, high LDH and high
WBC count with an increased number of neutrophils).
In one patient purulent pericarditis developed in the

course of bacterial knee -joint inflammation, in another,
diagnosed with common variable immunodeficiency, in
the course of pneumonia and empyema. In the
remaining two patients, the cause of pericardial infection
has not been identified.
The purulent pericardial fluid was obtained from all of

the patients, the cultures of the fluid tested positive for
MSSA in one patient and for S. epidermidis in another.
Because of the fact that S.epidermidis was diagnosed in
two different fluid cultures, it was considered a cause of
purulent pericarditis and not a contamination. In the
other two patients, the cultures of pericardial fluid were
negative, probably due to previous antibiotic therapy.
Subxiphoid pericardiotomy under general anesthesia

has been performed in all of the patients with implant-
ation of a large tube drain (Pezzer drain). The indica-
tions for intrapericardial fibrinolytic treatment (IFT)

were: prolonged purulent drainage and fibrin deposits in
pericardium (4 patients), early echocardiographic signs
of pericardial constriction despite optimal treatment (3
patients), excessive pericardial drainage with signs of
pericardial fluid inoculation (1 patient- case 4). Early
echocardiographic signs of constriction were defined as:
thickening of pericardium, the mitral inflow velocities
showing a pseudo-normal or restrictive filling pattern
(E/A > 1 and deceleration time < 150 ms), the respiratory
variation in filling velocities, inferior vena cava plethora
with expiratory hepatic vein diastolic reversal wave.
r-tPA was applied at a dose of 20 mg dissolved in 100

ml of normal saline in a 100 ml syringe, administered by
a large pericardial drain (Pezzer drain). The tube was
closed and re-opened after 24 h.
Two patients received a the single dose of r-tPA, and

the remaining two – two doses.
In one case (case 2) it was related to an extensive leak

of pericardial fluid next to the drain, and the necessity of
early opening of the drain, in another one (case 4) –
with the persistence of a large amount of fibrin in the
pericardium with fluid loculations. The repeated intra-
pericardial fibrinolysis in this patients was caused by ex-
cessive pericardial drainage.
The treatment has been effective in all of the patients,

diminishing the echocardiographic signs of early con-
striction in 3 patients, and reducing large pericardial
drainage in the remaining one. The drains were removed
6–8 days after the last dose of r-tPA.
The decision to remove the drain from the pericar-

dium was made based on the reduction of daily drainage
to less than 20ml, and echocardiographic signs of remis-
sion (fluid withdrawal and regression of early constric-
tion features).
In each of these four cases, the successful treatment of

purulent pericarditis was achieved.
Chest computed tomography scans before and after

intrapericardial r-tPA therapy in the patient with puru-
lent pericarditis in the course of pneumonia and empy-
ema due to common variable immunodeficiency
syndrome were presented in Figs. 1a-b and 2.
An MRI was not performed due to the lack of avail-

ability and long duration of the study -two patients were
in severe condition, one was in septic shock.
Additionally MRI is not listed in 2015 guidelines as a

first line diagnostic method for patients with PP.
It is a valuable procedure to confirm constrictive

pericarditis for stable patients, before surgery-
pericardiectomy. All cases were monitored by bedside
echocardiography every day.
No serious complications, such as bleeding, allergy or

hypotension, were noted. In one case, due to extensive
leak of pericardial fluid next to the drain, it was reo-
pened after 5 h.

Dybowska et al. BMC Cardiovascular Disorders          (2020) 20:392 Page 2 of 6



Ta
b
le

1
C
lin
ic
al
da
ta

of
4
pa
tie
nt
s
w
ith

re
co
gn

is
ed

pu
ru
le
nt

pe
ric
ar
di
tis

C
as
e
1

C
as
e
2

C
as
e
3

C
as
e
4

Se
x

m
al
e

fe
m
al
e

m
al
e

m
al
e

A
ge

27
50

69
63

Pr
ed

is
po

si
ng

fa
ct
or
s

co
m
m
on

va
ria
bl
e
im

m
un

od
ef
ic
ie
nc
y

le
ft
-s
id
ed

pn
eu
m
on

ia
em

py
em

a
se
ps
is

C
M
V
in
fe
ct
io
n

no
t
id
en

tif
ie
d

no
t
id
en

tif
ie
d

ba
ct
er
ia
li
nf
la
m
m
at
io
n
of

th
e

kn
ee
-jo

in
t

Re
sp
on

si
bl
e
pa
th
og

en
St
re
pt
oc
oc
cu
s
pn

eu
m
on

ia
e

St
ap
hy
lo
co
cc
us

ep
id
er
m
id
is

no
t
id
en

tif
ie
d

St
ap
hy
lo
co
cc
us

au
re
us

In
di
ca
tio

ns
fo
r
in
tr
ap
er
ic
ar
di
al

fib
rin

ol
yt
ic
tr
ea
tm

en
t

ec
ho

ca
rd
io
gr
ap
hi
c
fe
at
ur
es

of
ea
rly

co
ns
tr
ic
tio

n
a
la
rg
e
am

ou
nt

of
fib

rin
in

th
e

pe
ric
ar
di
um

w
ith

flu
id

lo
cu
la
tio

ns
ec
ho

ca
rd
io
gr
ap
hi
c
fe
at
ur
es

of
ea
rly

co
ns
tr
ic
tio

n
la
rg
e
pe

ric
ar
di
al
dr
ai
na
ge

Ty
pe

of
in
tr
ap
er
ic
ar
di
al
tr
ea
tm

en
t

r-
tP
A
(A
ct
yl
is
e)

20
m
g/
10
0
m
l0
,9
%

N
aC

l
cl
am

pe
d
tu
be

fo
r
24

h
r-
tP
A
(A
ct
yl
is
e)

20
m
g/

10
0
m
l

0,
9%

N
aC

lc
la
m
pe

d
tu
be

fo
r
24

h
r-
tP
A
(A
ct
yl
is
e)

20
m
g
/1
00

m
l

0,
9%

N
aC

lc
la
m
pe

d
tu
be

fo
r
24

h
17

da
ys

af
te
r
St
re
pt
ok
in
as
e

ad
m
in
is
tr
at
io
n
(in
ef
fe
ct
iv
e)

r-
tP
A
(A
ct
yl
is
e)

20
m
g/

10
0
m
l0
,9
%

N
aC

lc
la
m
pe

d
tu
be

fo
r
24

h

N
um

be
r
of

r-
tP
A
do

se
s

1
2

1
2

In
di
ca
tio

ns
fo
r
re
pe

at
ed

in
tr
ap
er
ic
ar
di
al

fib
rin

ol
yt
ic
tr
ea
tm

en
t

–
a
la
rg
e
am

ou
nt

of
fib

rin
in

th
e

pe
ric
ar
di
um

w
ith

flu
id

lo
cu
la
tio

ns
–

la
rg
e
pe

ric
ar
di
al
dr
ai
na
ge

ec
ho

ca
rd
io
gr
ap
hi
c
fe
at
ur
es

of
ea
rly

co
ns
tr
ic
tio

n

Ty
pe

of
re
pe

at
ed

in
tr
ap
er
ic
ar
di
al
tr
ea
tm

en
t

–
r-
tP
A
(A
ct
yl
is
e)

20
m
g/

10
0
m
l0
,9
%

N
aC

lc
la
m
pe

d
tu
be

fo
r
24

h
–

r-
tP
A
(A
ct
yl
is
e)

20
m
g/

50
m
l

0,
9%

N
aC

lc
la
m
pe

d
tu
be

fo
r
24

h

Lo
ca
lc
om

pl
ic
at
io
ns

of
in
tr
ap
er
ic
ar
di
al

fib
rin

ol
yt
ic
tr
ea
tm

en
t

–
ex
te
ns
iv
e
le
ak

of
pe

ric
ar
di
al
flu
id

ne
xt

to
th
e
dr
ai
n
af
te
r
fir
st
r-
tP
A
do

se
–

–

G
en

er
al
co
m
pl
ic
at
io
ns

no
t
ob

se
rv
ed

no
t
ob

se
rv
ed

no
t
ob

se
rv
ed

no
t
ob

se
rv
ed

In
fla
m
m
at
or
y
bi
om

ar
ke
rs

C
RP

m
g/
l

26
9

27
23
1

29
2

W
BC

[x
10̂

9 /
l

36
20

13
,5

15

Pr
oc
al
ci
to
ni
n
ng

/m
l

1,
75

no
da
ta

no
da
ta

no
da
ta

In
tr
av
en

ou
s
an
tib

io
tic
s
do

se
s/
da
ys

M
er
op

en
em

/3
×
1,
0
g/
15

da
ys

C
ef
tr
ia
xo
n/
1
×
2,
0
g/
5
da
ys

Pi
pe

ra
ci
lli
n/
Ta
zo
ba
ct
am

/
3
×
4,
5
g/

28
da
ys

Pi
pe

ra
ci
lli
n/

Ta
zo
ba
ct
am

/
3
×
4,
5
g/
21

da
ys

Va
nc
om

yc
in
3x
1,
0
g/
13

da
ys

C
la
rit
hr
om

yc
in
/2

×
50
0
m
g/
22

da
ys

Le
vo
flo
xa
ci
n/
2x
50
0m

g/
28

da
ys

C
ip
ro
flo
xa
ci
n/
2
×
20
0
m
g/

8
da
ys

C
ol
is
tin

/3
x2
m
ln
IU
/1
1
da
ys

D
ox
yc
yc
lin
e/
1x
10
0m

g/
35

da
ys

A
m
ik
ac
in
/2
x5
00
m
g/
28

da
ys

Li
ne

zo
lid
/2

×
60
0
m
g/
13

da
ys

C
lin
da
m
yc
in
/3

×
60
0
m
g/
8
da
ys

A
ug

m
en

tin
/3

×
1,
2
g/

24
da
ys

M
et
ro
ni
da
zo
le
/
3x
25
0m

g/
9
da
ys

G
an
ci
cl
ov
ir/
2x
20
0m

g/
13

da
ys

Le
ng

th
of

dr
ai
na
ge

29
da
ys

19
da
ys

17
da
ys

32
da
ys

Ti
m
e
fro

m
in
tr
ap
er
ic
ar
di
al
r-
tP
A
to

th
e
dr
ai
n
re
m
ov
al

8
da
ys

6
da
ys

af
te
r
th
e
se
co
nd

r-
tP
A
do

se
8
da
ys

6
da
ys

af
te
r
th
e
se
co
nd

r-
tP
A
do

se

Dybowska et al. BMC Cardiovascular Disorders          (2020) 20:392 Page 3 of 6



An appropriate, broad-spectrum antibiotic therapy was
used intravenously, on average – for 21 days.
In all of the patients- intrapericardial administration

of fibrinolytic agents, caused remission of early sings
of pericardial constriction, and regression of pericar-
dial effusion.
The patients were observed for 10months (case 1), 13

months (case 2), 30months (case 3) and 7 years (case 4)
respectively. The repeated echocardiographic examina-
tions revealed no signs of pericardial constriction, at
follow –ups.

Discussion and conclusions
We presented 4 cases of purulent pericarditis, treated
successfully with intrapericardial r-tPA.
Management of PP requires a combined surgical and

medical approach. The most important is complete
drainage of the effusion combined with complementary
use of broad-spectrum antibiotics. Because of loculations
and adhesions simple evacuation by surgical or percu-
taneous drainage may not prevent constrictive pericardi-
tis [9]. Open surgical drainage through subxiphoid
pericardiotomy is preferable [5]. Pericardiostomy de-
creased mortality to about 50%, and a further decrease
of mortality to 30% has been associated with intraven-
ously antibiotics use.
The guidelines of the European Society of Cardiology

from both 2004 and 2015 recommend intrapericardial
use of fibrinolytic agents in the therapy of PP, however
the class of recommendations is low (IIa) as well as the
level of scientific evidence (C) [3, 5]. Moreover, the opti-
mal type of fibrinolytic agent, dose, method of adminis-
tration, the volume of the infused solution, used in
direct, pericardial treatment are still not known [3, 5].
As PP is a rare entity, the randomized clinical trials are

lacking and all the information concerning treatment effi-
cacy and safety comes from case reports or case series.
The clinical experience with IFT has been summarized

by Augustin et al. in 2011 [2] and recently by Wiyeh
et al. [4]. Majority of the patients have been treated with
intrapericardial streptokinase (SK) [2, 4].
Long term effect has been achieved in 86–89% of pa-

tients [2, 4]. Several non-fatal complications have been
noted: one case of cardiac tamponade due to bleeding,
several cases of minor bleeding and occasionally –
hypotension, febrile reaction, and fistula formation [2,
4]. Because of the risk of allergy and immunization,
using UK or r-tPA has been suggested [10].

A B

Fig. 1 Chest CT performed before intrapericardial r-tPA treatment. Purulent pericarditis and pleuritis in the course of common variable
immunodeficiency syndrome. Pericardial effusion, the layer of 17 mm. Thickening of the pericardium up to 4 mm. Drain in the pericardial sac -
arrow. Bilateral pleural effusion, drain in the left pleura. Large atelectasis in the lower parts of the lungs due to pleural effusion. a – Mediastinal
window, axial view. b – Mediastinal window, frontal view

Fig. 2 Chest CT performed 27 days after intrapericardial r-tPA
treatment (mediastinal window, frontal view). Pericardial effusion,
the layer of 5 mm, normal thickness of pericardium. Left sided
pleural effusion with inoculations
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Our own experience with SK used as IFT, concerns
4 cases, in one of them severe intrapericardial bleed-
ing occurred as a complication, and in one case the
therapy was ineffective and the patient received r-tPA
as second line treatment (case 4) [11, 12]. Major
haemorrhage due to instillation of SK were also re-
ported by other authors [2]. One case of haemor-
rhagic tamponade after SK fibrinolysis was described
in a child [13].
In comparison to the above mentioned data from the

literature [2, 4], the efficacy of intrapericardial r-tPA, re-
ported in the present case series was non-inferior to SK.
Nevertheless it is difficult to compare these data, due to
a small number of patients, as well as different indica-
tions for IFT. Our indications consisted mainly of signs
of early constriction, whereas other authors used IFT in
case of drainage ineffectiveness with signs of cardiac
tamponade in the course of PP.
The safety of intrapericardial r-tPA was high, no com-

plications have been observed in our patients, apart from
a pericardial leak in one case probably due to the large
volume of purulent fluid released from loculations.
Use of r-tPA allows subsequent administration of

the same drug (case 2 and case 4 were treated with
repeated intrapericardial dose of r-tPA without any
complications after second administration), because of
no immunization.
Another important aspect concerns the timing of IFT

in case of early constriction. As fibrin formation occurs
during the first week of PP, fibrinolytic therapy should
be used early, preferably in the first two weeks of the
disease, however there in no consensus on the appropri-
ate timing of fibrinolysis [2]. It should be pointed out
that pericardiectomy is recognized as a surgical tech-
nique that provides significant improvement and sur-
vival, but is combined with high mortality [8].
Use of r-tPA significantly decreased signs of constrict-

ive pericarditis and decreased necessity of surgical treat-
ment in cases with PP [11].
Moreover, in the literature, there is no consensus on

what dose and how intrapericardial fibrinolysis should
be administered.
The limited data available which is based on individual

case reports present a range of doses from 2mg/ 10 ml
or 30 mg in 1 dose [2].
Moreover, limited data concerning r-tPA dose for the

treatment of empyema suggested a dose of 10mg [14, 15].
In our schema, based on the 4 cases, we proposed 20

mg r-tPA diluted in 100 ml normal saline and clamping
the drain for 24 h.
Without prejudice to the efficacy and safety of direct,

intrapericardial administration of fibrinolytic agents in
cases with confirmed PP, we would like to recommend,
the described above schema consisting of 20 mg of r-tPA

dissolved in 100 ml of saline in patients with previously
performed subxiphoid pericardiostomy followed by in-
sertion of the large drain connected with broad-
spectrum antibiotics. We have included our recommen-
dations in algorithm. Such therapy seems to be safe and
effective in case of early pericardial constriction in the
course of PP.
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