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Successful Administration in Patients with Minimal Pericardial Effusion
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Abstract
A major clinical drawback in the treatment of autoreactive
pericarditis is its inherent feature to relapse. Intrapericardial
treatment with triamcinolone was reported to be efficient in
patients with large, symptomatic autoreactive pericardial effu-
sions, avoiding side effects of systemic treatment as well as
compliance problems.

Intrapericardial treatment with 300 mg/m2 triamcinolone
was for the first time performed in patients with autoreactive
myopericarditis and minimal pericardial effusions (75 to 110
ml). After 12 months of follow-up both patients are asympto-
matic and there were no further recurrences of pericardial ef-
fusion. Pericardiocentesis in these patients was performed
with the application of the PerDUCER® device, guided by
pericardioscopy. This device has a hemispherical cavity at the

Erfolgreiche intraperikardiale Therapie von Patienten mit minimalem Perikarderguss mit Triamcinolon 
bei autoreaktiver Myoperikarditis 

Zusammenfassung
Die Behandlung von Patienten mit autoreaktiver Perikarditis
wird durch die hohe Rezidivrate kompliziert. Bisher erfolgte ei-
ne lokale intraperikardiale Behandlung mit Triamcinolon nur
bei Patienten mit großen, symptomatischen Perikardergüssen,
um die Nebenwirkungen einer systemischen Corticoidtherapie
und die tägliche Medikamenteneinnahme zu vermeiden.

Hier wird erstmals über die intraperikardiale Therapie
mit 300 mg/m2 Triamcinolon bei zwei Patienten mit autoreak-
tiver Myoperikarditis und minimalem Perikarderguss (75 bis
110 ml) berichtet. Nach zwölf Monaten sind beide Patienten
asymptomatisch und ohne Perikardergussrezidiv. Bei beiden
Patienten wurde die Perikardpunktion mit dem neuen Per-
DUCER®-System unter perikardioskopischer Sicht durchge-
führt. Dieses System verfügt über einen halbkugelförmigen
Hohlraum an der Spitze, der mit einer Vakuumspritze verbun-

den ist. In dem halbkugelförmigen Hohlraum wurde das pa-
rietale Perikard durch das Vakuum angesaugt und fixiert und
konnte anschließend durch eine aus dem Hohlkörper auszu-
fahrende Nadel punktiert werden. Die Punktion mit dem Per-
DUCER® setzt voraus, dass die Dicke des Perikards 2 mm un-
terschreitet. Die mediastinale Perikardioskopie trug bei bei-
den Patienten wesentlich zum Erfolg der Prozedur bei, weil
sie die Auswahl einer Perikardoberfläche ohne Adhäsionen
und Fettgewebe erlaubte. 

Damit konnte erstmals eine intraperikardiale Behand-
lung mit Triamcinolon bei zwei Patienten mit einer sympto-
matischen autoreaktiven Myoperikarditis und einem kleinen
(< 110 ml) Perikarderguss unter simultaner Verwendung von
mediastinaler Perikardioskopie und PerDUCER®-Punkti-
onssystem dokumentiert werden.

top of the instrument connected with a vacuum-producing sy-
ringe. In this cavity the pericardium is captured by vacuum
and tangentially punctured by the introducer needle. Pericar-
dium that can be captured, must be up to 2 mm thin to fit into
the hemispherical cavity. Pericardioscopy performed from the
anterior mediastinum significantly contributed to the success
of the procedures enabling visualization of the portions of the
pericardium free of adipose tissue or adhesions, suitable for
puncture with the PerDUCER®.

In conclusion, intrapericardial treatment of symptomatic
autoreactive myopericarditis with minimal pericardial effu-
sion was safely and efficiently performed in 2 patients. Pericar-
diocentesis was enabled by means of the PerDUCER® device,
facilitated by pericardioscopy. 
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When using standard clinical, biochemical, and cytolog-
ical methods, the etiology of the majority of acute and
chronic/recurrent pericarditis cases remains unresolved
and is classified as idiopathic [1]. Many of these cases
will represent either viral infections, or autoreactive
pericarditis, however. In the latter group, a significant
therapeutic contribution can be made with local and/or
systemic glucocorticoid treatment [2]. From the cura-
tive point of view, it is therefore essential to distinguish
between these 2 major forms of “idiopathic” pericar-
ditis. 

The diagnosis of autoreactive pericarditis is estab-
lished if an increased number of lymphocytes and
mononuclear cells, as well as the presence of antibodies
against heart muscle tissue (antisarcolemmal) are de-
tected in the pericardial fluid [2, 3]. Active viral infec-
tion in these patients must be excluded (negative virus
isolation, no IgM titer against cardiotropic viruses in
pericardial effusion, and negative PCRs on major cardi-
otropic viruses (adenovirus, enteroviruses, cytomegalo-
virus, influenza, hepatitis B, herpes simplex, parvo B19).
In addition tuberculosis and other bacterial infection
must be also excluded by PCR and cultures.

The treatment of autoreactive pericarditis with
small pericardial effusion includes: oral non-steroid
antiinflammatory drugs, (e. g. aspirin 2 to 3 g/day, or ibu-
profen 2 g/day) or colchicine (0.6 mg every 6 to 12
hours). However, in some patients the results of non-
steroid antiinflammatory therapy are unsatisfactory,
and in severely symptomatic patients treatment with
glucocorticoids is needed. However, systemic applica-
tion of clinically effective doses is very often related
with significant side effects.

In patients with symptomatic autoreactive pericar-
dial effusions, large enough to perform pericardiocente-
sis, intrapericardial instillation of glucocorticoids could
avoid their systemic side effect and allows high local
dose application. This concept has proven its long-term
efficacy in our previous series of patients [2]. However,
due to technical difficulties, this was not yet possible in
patients with very small pericardial effusions (< 200 ml),
without unacceptable increase of the risks of pericardi-
ocentesis. 

A novel concept for access to the pericardial space
is offered by the introduction of the PerDUCER® de-

vice (Comedicus Inc., Columbia Heights, Minnesota,
USA) [4, 5]. It includes: 1. subxiphoid access to the med-
iastinal space, 2. pericardial capture, puncture, and in-
sertion of the guidewire. Puncture of the pericardium is
enabled by a sliding introducer needle located inside of
the body of the instrument that ends with a hemispheri-
cal side cavity. In this cavity the pericardium is captured
by vacuum and tangentially punctured by the introduc-
er needle. 

Using this approach, additionally facilitated by peri-
cardioscopy, we have successfully applied intrapericar-
dial treatment with triamcinolone in 2 patients with auto-
reactive perimyocarditis and minimal pericardial effu-
sion. 

Methods
The diagnosis of autoreactive myopericarditis was es-
tablished after a thorough clinical assessment, serial
echocardiographic examinations, and cardiac catheter-
ization with endomyocardial biopsy. Endomyocardial
biopsies revealed myocarditis with negative PCRs for
the following microbial genomes: influenza A/B, cyto-
megalovirus, enterovirus, adenovirus, herpes simplex vi-
rus, Ebstein Barr virus, parvo B19, borrelia burgdorferi,
chlamydia pneumoniae, and mycobacterium tuberculo-
sis. To exclude eventually coexisting malignant disease,
pericardial fluid obtained during the pericardiocentesis
is analyzed by cytology and immunocytochemistry and
by the same PCR battery of tests as the endomyocardial
biopsies, to reveal eventual active infection. 

The concept of pericardiocentesis with the Per-
DUCER® includes a combination of vacuum suction
and tangential puncture of the parietal pericardium.
The construction of the device was previously described
in detail [4, 5]. It contains a 21-gauge introducer needle
located inside a stainless steel sheath, which ends with a
plastic view tube and a hemispherical side hole cavity
where the pericardium is captured by vacuum and tan-
gentially punctured by an introducer needle. The size of
the side hole determines the maximum thickness of the
pericardium that can be captured and punctured, which
is up to 2 mm for the present model of the device. The
procedure includes 2 major steps: 1. subxiphoid access
to the anterior mediastinal space, 2. pericardial capture,
puncture, and insertion of the guidewire. The procedure
is performed in the cardiac catheterization laboratory in
local anesthesia.
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To facilitate the positioning of the device in the
mediastinal space, selection of the surface suitable for
application of the PerDUCER® device was performed
with the endoscopic guidance (AF 1101 Bl flexible en-
doscope, Karl Storz Co., Tuttlingen, Germany). 

Intrapericardial treatment with triamcinolone as-
sumed instillation of 300 mg/m2 of crystalloid suspen-
sion, in a single dosage, diluted in 100 ml of normal sa-
line over a 7F pigtail catheter introduced over a guide-
wire after pericardiocentesis. The triamcinolone
solution was held for 24 hours in the pericardial space
and than completely evacuated. After aspiration of all
residual fluid the pigtail catheter was removed. Patients
were followed clinically and echocardiographically for
12 months.

The study was approved by the local ethical com-
mittee and all patients have signed an informed consent
before the procedure.

Results
Clinical history of both patients with autoreactive myo-
pericarditis with minimal pericardial effusion, treated
with intrapericardial instillation of triamcinolone is
summarized below:

B. H., a 26-year-old male patient was admitted to our
hospital with a flu-like illness and precordial pain. There
were no pericardial rubs on auscultation. The electrocar-
diogram showed minimal ST segment elevation in leads
2, 3, and aVF. Creatine kinase upon admission was 469
IU/l (10.8% CK-MB) reaching a maximum of 635 IU/l 
1 day later (11.8% CK-MB). Troponin I upon admission
was 49.0 µg/l reaching a maximum of 61.6 µg/l on the
next day. Echocardiography showed upper normal left
ventricular diameters (LVEDD/LVESD = 56/40 mm)
with basal hypocontractility and minimal pericardial ef-
fusion of Type B of Horowitz classification [6]. Coronary
angiography revealed normal coronary arteries and left
ventricular endomyocardial biopsy was performed.
Pathohistology demonstrated active myocarditis accord-
ing to the Dallas criteria (infiltrate of 78 lympho-
cytes/mm2, necrosis and edema). PCR for cardiotropic
viruses, borrelia burgdorferi, and chlamydia pneumoni-
ae was negative in the myocardial specimens. Computed
tomography of the chest showed normal pericardial
thickness of up to 1.4 mm and small pericardial effusion
of 1 cm thickness in the apical region (Figure 1). 

Having in mind the young age of the patient and
symptomatic, active, virus-negative perimyocarditis we
assumed that intrapericardial corticosteroid treatment
would have distinct advantages in comparison to
systemic corticosteroid therapy. The above described
pericardial puncture with combined mediastinal peri-
cardioscopy and the PerDUCER® device was accom-
plished and a 7F intrapericardial catheter introduced
(Figure 2). The amount of pericardial effusion was 110
ml. After evacuation of the effusion, 300 mg/m2 of a di-
luted crystalloid suspension of triamcinolone was in-
stilled and left in place for 24 hours. After 14 hours per-
icardial pain ceased. 

The patient was discharged 2 days after the proce-
dure on colchicine 1.5 mg/day orally. Electrocardio-
graphic changes normalized within 3 weeks. Twelve
months after the procedure, the patient is free of symp-
toms and of pericardial effusion. Myocardial contractil-

Figure 1 
Very small pericardial effusion (white arrow) demonstrated by com-
puter tomography before the pericardiocentesis with PerDUCER® de-
vice and application of intrapericardial treatment (Courtesy of Prof.
K.-J. Klose, Director, Department of Radiology, Philipps University
Marburg).

Abbildung 1
Sehr kleiner Perikarderguss (weißer Pfeil) im Computertomogramm
vor der Perikardpunktion mit dem PerDUCER®-System und der intra-
perikardialen Therapie mit Triamcinolon (freundlicherweise zur Ver-
fügung gestellt von Prof. K.-J. Klose, Direktor der Röntgenabteilung
der Philipps-Universität Marburg.



ity and left ventricular dimensions returned to normal 
(LVEDD/LVESD = 50/36 mm). No long-term side ef-
fects of corticosteroid treatment were observed.

The second patient we treated with the same proto-
col was G. H., a 59-year-old woman who presented with
recurrence of chest pain, small pericardial effusion, 
and slightly impaired left ventricular contractility 
(LVEDD/LVESD = 46/29 mm) 6 months after the first
episode of pericarditis and initial pericardiocentesis.
Computed tomography of the chest showed normal per-
icardial thickness. Pathohistology of epicardial biopsies
revealed a perimyocarditis, while cytology showed lym-
phocytic effusion. PCR examination for the cardiotrop-
ic viruses performed in both biopsies and effusion did
not confirm active viral infection.

After pericardial access with the PerDUCER®,
and evacuation of 75 ml of pericardial effusion, the pa-
tient received 300 mg/m2 of triamcinolone intraper-
icardially. In a follow-up of 6 weeks the patient was
asymptomatic with no pericardial effusion. Left ven-
tricular ejection fraction on echocardiography has nor-
malized. Six months after the procedure, she is also
free of symptoms and had no more recurrences of per-

icardial effusion, as well as no side effects of cortico-
steroid treatment. Left ventricular diameters also im-
proved (LVEDD/LVESD = 40/25 mm) in comparison
to the initial assessment.

Discussion
A major clinical drawback in the treatment of autoreac-
tive pericarditis is its inherent feature to relapse. Auto-
immune mechanisms are most probably responsible for
such recurrences. Local treatment with a high dose of
crystalloid corticosteroid – triamcinolone – was proven
to be highly efficient in patients with autoreactive peri-
carditis and large or moderate pericardial effusions (600
mg/m2 of crystalloid triamcinolone in autoreactive peri-
carditis prevented recurrence in 13/14 cases [92.9%] af-
ter 3 months and in 12/14 cases [85.7%] after 1-year fol-
low-up [2]). According to our further experience in ad-
ditional 70 patients (unpublished data), doses of 300
mg/m2 are equally efficient as the previously used high-
er doses and were therefore implemented in the 2 actu-
al cases. 

An important detail in application of this treatment
is that intrapericardial application of concentrated tri-
amcinolone is painful and therefore it must be covered
by proper analgesia and the medication has to be in-
stilled slowly, diluted in at least 100 ml of 37 °C warm
normal saline. Less concentrated solutions of triamcino-
lone are also desired but could be implemented only in
patients with pericardial effusions initially larger than
200 ml. In patients with initially very small effusions it is
certainly essential to avoid hemodynamic compromise
and even cardiac tamponade that could result after sud-
den intrapericardial instillation of volumes larger than
200 ml. Hemodynamic monitoring during the applica-
tion of the intrapericardial treatment is a useful precau-
tion measure.

Intrapericardial drug delivery was performed for
decades in patients with neoplastic and uremic pericar-
ditis. Recently, development of the PerDUCER®, as a
novel instrument for pericardiocentesis in patients with
very small or no pericardial effusion [4] reintroduced
intrapericardial treatment as especially attractive op-
tion for the treatment of coronary disease, heart muscle
diseases, and arrhythmias. However, despite the prom-
ising concept and good experimental efficiency, initial
clinical application was only partially successful. In the
study performed before bypass surgery in patients with
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Figure 2
Successful pericardial access with the PerDUCER® device (white ar-
rows). Intrapericardial position of the guide-wire is depicted with
black arrows in the lateral view (left) and in the frontal view (right).

Abbildung 2
Erfolgreiche Perikardpunktion mit dem PerDUCER®-System (weiße
Pfeile). Die intraperikardiale Lage des Führungsdrahts ist in der latera-
len (links) und frontalen Ebene (rechts) durch schwarze Pfeile gekenn-
zeichnet.
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a normal pericardium, the PerDUCER® procedure was
accomplished successfully in all of the 8 patients studied
in the open-chest setting [4]. However, in an additional
4 patients studied before sternotomy for aortocoronary
bypass, the pericardial access with the PerDUCER®

could be achieved only in 2. Furthermore, in 5 patients
with large to moderate pericardial effusions the proce-
dure was not successful despite good mediastinal access
and capture of the pericardium [5]. 

Apart from the appropriate selection of patients
and exclusion of those with a thickened pericardium,
one of the major reasons for the limited success of the
procedure so far, could be the inability to avoid fat tis-
sue or adhesions in positioning the device under stan-
dard fluoroscopic control. Having extensive personal
experience with pericardioscopy [2, 3, 7] we applied the
flexible percutaneous endoscope in the anterior medi-
astinal space for the inspection and selection of the per-
icardial surface so that pericardiocentesis with the Per-
DUCER® could be performed with no interposition of
fat tissue. Addition of flexible endoscopy to the proce-
dure certainly complicates and increases the costs of the
procedure. However, we believe that its contribution
was essential for the final success achieved in our 2 pa-
tients. 

In addition to percutaneous access to the normal
pericardium or to small pericardial effusions by the Per-
DUCER® there are several other concepts that are cur-
rently under investigation in animal models (transatrial
[8, 9], transventricular [10], and Tuohy needle [11]). De-
spite very good safety and feasibility shown in these ex-
perimental studies, the procedures are certainly more
invasive than the PerDUCER® concept and have not
been applied in humans yet.

Application of intrapericardial steroids was for the
first time proposed by Zeman et al. [12] in 1997 for the
treatment of rheumatoid pericardial tamponade. Fur-
ther application was, however, mostly dedicated to
uremic and dialysis-associated pericardial effusion. Bu-
selmeier et al. [13] investigated the effect of local steroid
instillation in 45 patients with uremic pericardial effu-
sion through an indwelling pericardial drainage cathe-
ter. In these patients previous intensive dialysis and oth-
er attempts at control of the effusions were unsuccess-
ful. The catheter was left in place for an average of 50
hours and the amounts of steroids injected were 200 mg

of methylprednisolone sodium succinate and 80 to 1,250
mg of triamcinolone hexacetonide. Triamcinolone dos-
es were administered in 4- to 6-hour intervals until the
pericardial drainage was stopped. Before the removal of
the catheter a final dose of 50 mg of triamcinolone was
instilled. The procedure had immediate success rate of
97.8% regarding both pericardial pain and effusion pro-
duction. During the follow-up of 1 to 54 months (mean
14 months) there was no recurrence of symptoms or
pericardial effusion in 95.6% of patients. The procedure
was safe, apart from the development of an asympto-
matic internal mammary artery fistula in 1 patient. An-
other patient had resolution of her pericardial effusion
but not of associated pericardial pain. One patient had a
recurrence of her effusion 6 months after therapy.

Reversal of intractable uremic pericarditis by triam-
cinolone hexacetonide was also achieved in the study of
Fuller et al. [14]. In 5 patients who developed intract-
able uremic pericarditis during a long-term hemodialy-
sis intrapericardial treatment with 50 mg of triamcino-
lone hexacetonide was applied. The same doses were re-
peated every 4 to 6 hours until the pericardial fluid
drainage was stopped. The average doses of triamcino-
lone administered were 370 mg. These 5 patients recov-
ered and subsequently were observed from 1 to 15
months with no evidence of recurrent pericarditis.

In contrast to the previous 2 contributions, Quigg et
al. [15] treated dialysis-associated pericardial effusion
with the intrapericardial administration of single doses
of 250 mg of triamcinolone. The same approach with ad-
ministration of a single dose of triamcinolone was im-
plemented in our study. The number of treated patients
was small (5 patients receiving maintenance hemodialy-
sis for end-stage renal disease) but in all patients a
prompt hemodynamic and symptomatic improvement
was maintained during the follow-up evaluation for 6
months to 6 years.

In addition to intrapericardial administration of tri-
amcinolone after subxiphoid pericardiocentesis 100%
therapeutic success was reported by Popli et al. [16] for
the treatment of uremic pericardial effusion by local ster-
oid instillation via subxiphoid pericardiotomy in 7 pa-
tients. 

In both cases presented in this study, as well as in
other 82 patients treated with triamcinolone intraperi-



cardially in our center and most of the other procedures
reported in the literature there were no major complica-
tions. It must be, however, kept in mind that in the set-
ting of high-dose glucocorticoid treatment an increased
risk of infection and development of purulent pericar-
ditis exists. Such an infection with staphylococcus aure-
us complicating intrapericardial steroid instillation in
uremic pericarditis that led to purulent pericarditis re-
quiring pericardiectomy was described by Feinroth et
al. [17]. 

In conclusion, this study presents the first clinical
application of intrapericardial treatment with triamcin-
olone of patients with autoreactive myopericarditis with
minimal pericardial effusions (70 to 110 ml). Intraper-
icardial application of corticosteroid therapy in patients
with autoreactive acute or recurrent pericarditis avoids
side effects of systemic treatment as well as compliance
problems. After 12 months of follow-up both patients
are asymptomatic and there were no further recurrenc-
es of pericardial effusion. Pericardiocentesis in these pa-
tients was performed with the application of the Per-
DUCER® device, guided by pericardioscopy. This de-
vice is enabling puncture of the pericardium with very
small or no pericardial effusion making use of a hemi-
spherical cavity at the top of the instrument connected
with a vacuum-producing syringe. In this cavity the per-
icardium is captured by vacuum and tangentially punc-
tured by the introducer needle. Pericardioscopy per-
formed from the anterior mediastinum significantly
contributed to the success of the procedures enabling
visualization of the portions of the pericardium free of
adipose tissue or adhesions, suitable for puncture with
the PerDUCER®. 
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