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Acute pericarditis and cardiac tamponade - bridging
the gap between diagnosis and management
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SUMMARY

Acute pericarditis arises from an inflammatory process affecting the pericardial tissue, leading to the
subsequent formation of pericardial effusion as part of the body's inflammatory response. Cardiac tam-
ponade occurs when a significant volume of fluid accumulates within the pericardial cavity, resulting in
increased intrapericardial pressure and impaired diastolic filling, ultimately obstructing blood flow into
the heart. Notably, even a relatively small pericardial effusion can precipitate tamponade, depending
on the rate of fluid accumulation and the compliance of the pericardium. Pericardiocentesis remains the
preferred intervention for the emergent management of patients presenting with cardiac tamponade.
This procedure is typically performed via a subxiphoid or apical approach, with the selection of the
access site guided by the distribution of the effusion as visualized on imaging. The timely execution of
pericardiocentesis during the acute phase of tamponade is of paramount importance; failure to perform
the procedure promptly may result in cardiovascular collapse, cardiac arrest, and ultimately, a potentially
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fatal outcome.
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INTRODUCTION

Pericardial diseases are most often categorized
based on their duration and clinical course into
three main types: acute (lasting less than six
weeks), subacute, and chronic (lasting more
than six months). These conditions are further
classified into distinct syndromes according to
their clinical presentation, which includes acute
pericarditis, pericardial effusion, cardiac tam-
ponade, recurrent pericarditis, and constric-
tive pericarditis — either transient or chronic in
nature [1]. In routine clinical practice, patients
diagnosed with acute pericarditis, provided the
condition does not progress to pericardial effu-
sion, generally exhibit a favourable prognosis.
However, even a minimal accumulation of fluid
within the pericardial space has the potential
to induce cardiac tamponade, with clinical
manifestations often occurring within hours
of fluid build-up. These patients frequently
present with symptoms and signs such as dys-
pnea, hypotension, tachycardia, jugular venous
distention, diminished heart sounds, and para-
doxical pulse. Cardiac tamponade is regarded
as a medical emergency that calls for immediate
intervention, typically in the form of pericar-
diocentesis. Failure to address this condition
promptly can result in severe complications,
including cardiac arrest and, ultimately, a fatal
outcome if left untreated [2].

ACUTE PERICARDITIS

The pericardium, often referred to as the heart
sac, consists of two primary layers: the visceral
pericardium, a serous membrane that is sepa-
rated by a small amount of fluid (ranging from
15-50 mL) from the fibrous parietal pericar-
dium. In healthy individuals, the pericardium
serves several critical functions, including the
prevention of sudden and excessive expansion
of the heart chambers during physical exertion
or states of hypervolemia, which can impose
a significant hemodynamic load on the heart
due to the increased circulating blood volume.
Under normal physiological conditions, the
pressure within the pericardial space remains
negative, which facilitates the smooth filling
of the atria during systole. Moreover, the peri-
cardium plays a vital role in maintaining the
heart’s anatomical position within the chest
cavity, reducing friction between the heart and
adjacent mediastinal structures, preventing the
kinking or distortion of large blood vessels, and
acting as a barrier to prevent the spread of in-
flammatory processes from the lungs or pleural
space to the heart [1, 2].

Acute pericarditis represents the most
prevalent pathological condition involving the
pericardium, with its occurrence in the general
population estimated to range from 0.2% to
0.5%. Autopsies reveal its incidental presence in
up to 1% of cases. The etiology of acute pericar-
ditis is multifactorial, with the most common
cause being viral infections, especially those



caused by cardiotropic viruses such as Coxsackie, adeno-
viruses, and echoviruses. Additionally, the condition may
arise from local or systemic autoimmune disorders, various
metabolic disturbances, or, in more severe instances, from
the infiltration of malignant cells into the pericardium [3,
4]. Acute pericarditis can also occur less frequently follow-
ing chest radiotherapy, or as a result of fungal or parasitic
infections, further emphasizing the broad spectrum of
underlying causes for this condition [5-8].

The inflammatory process affecting the pericardial
tissue induces severe pain due to the dense network of
nerve endings derived from the phrenic nerve. This neural
involvement also explains the characteristic radiation of
pain to the trapezius muscle. Furthermore, any electro-
cardiographic changes, as well as potential rhythm distur-
bances and conduction abnormalities observed in acute
pericarditis, stem from the inflammatory response in the
myocardium, given that the pericardium itself is electri-
cally neutral [9, 10]. The inflammatory involvement of the
myocardium may further contribute to transient arrhyth-
mias or alterations in cardiac conduction, necessitating
close monitoring in affected patients.

Under normal physiological conditions, the pericar-
dium exhibits selective permeability to water and electro-
lytes, which are integral components of pericardial fluid.
This fluid remains in a state of dynamic equilibrium with
the circulating blood. However, inflammation disrupts
this delicate balance, leading to the localized release of
pro-inflammatory mediators that stimulate excessive fluid
secretion from the visceral pericardium. Additionally, the
inflammatory response results in the accumulation of large
molecular substances that further draw fluid into the peri-
cardial space while simultaneously impairing its reabsorp-
tion, ultimately leading to the development of pericardial
effusion [11, 12, 13]. The progressive accumulation of fluid
may exert pressure on the heart chambers, potentially com-
promising hemodynamic stability.

The diagnosis of acute pericarditis necessitates the pres-
ence of at least two of the following clinical criteria: chest
pain that worsens with deep inspiration, changes with body
movement, and radiates to the trapezius muscle; ausculta-
tion of a pericardial friction rub; characteristic electrocar-
diographic changes, such as diffuse concave ST-segment
elevation and PR-segment depression; low voltage in
standard electrocardiogram leads (Figure 1); radiographic
and echocardiographic evidence of pericardial effusion
(Figure 2); and elevated inflammatory markers, particularly
C-reactive protein [14, 15]. Early recognition and diagnosis
are essential for timely intervention, to prevent potential
complications associated with pericardial inflammation.

Accurate detection of clinical symptoms and signs that
manifest during pericardial effusion or cardiac tampon-
ade can often provide crucial diagnostic insights into the
underlying etiology. The presence of cardiac tamponade
without a concomitant elevation in inflammatory markers
is associated with up to a threefold higher probability of
a malignant origin. Additionally, patients with recurrent
pericarditis who experience acute episodes that do not re-
spond to nonsteroidal anti-inflammatory drugs (NSAIDs)
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Figure 1. Typical electrocardiographic findings in cardiac tamponade
(low voltage in standard leads)

Figure 2. Radiography finding in pericardial effusion

exhibit a tenfold increased likelihood of pericardial effu-
sion of malignant etiology. Furthermore, in oncological
patients, the etiology of pericardial effusion is up to 20
times more likely to be malignant compared to individuals
without a known malignancy, underscoring the need for
thorough evaluation and appropriate management [16, 17].

The treatment of acute pericarditis of viral origin pri-
marily focuses on symptom relief, the prevention of com-
plications, and the management of the underlying cause.
The initial approach includes the administration of an-
algesics and anti-inflammatory medications, which are
gradually tapered as clinical symptoms improve. High-
dose NSAIDs remain the cornerstone of acute pericarditis
therapy, with commonly prescribed regimens including
ibuprofen (600-800 mg, three times daily), indomethacin
(25-50 mg, three times daily), or aspirin (750-1000 mg,
three times daily). Adequate hydration and gastropro-
tective agents, such as proton pump inhibitors, are often
recommended alongside NSAID therapy to mitigate gas-
trointestinal side effects [18, 19].

In addition to NSAIDs, colchicine is administered for
a minimum duration of three months at a dose of 0.5 mg
twice daily, or a reduced dose of 0.25 mg twice daily for
patients weighing less than 70 kg. In recurrent pericardi-
tis, Colchicine therapy may be extended to six months or
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Figure 3. Echocardiographic findings in threatening cardiac tamponade; “Swinging heart” sign, where the heart moves like a pen-

dulum within a massive pericardial effusion

Figure 4. Pericardiocentesis set (left figure); intercostal punction is performed along the upper edge of the lower rib not to harm the
intercostal arteries (right figure)

longer to reduce the risk of relapse. The use of cortico-
steroids is generally discouraged during the acute phase
due to their potential to increase the risk of recurrence.
However, in cases where patients fail to respond to NSAIDs
and colchicine, corticosteroids (0.2-0.5 mg / kg / day of
methylprednisolone) may be introduced with caution, with
careful monitoring for potential complications such as op-
portunistic infections [20, 21].

Biologic therapy, particularly the interleukin-1 receptor
antagonist anakinra (2 mg / kg / day up to 100 mg/day),
is an emerging treatment option that has demonstrated
efficacy in refractory or recurrent pericarditis. Ongoing
clinical studies continue to evaluate its long-term benefits
and safety profile. In patients with frequent and disabling
relapses persisting for more than two years despite optimal
medical therapy, surgical intervention in the form of peri-
cardiectomy is often considered as a definitive treatment
to prevent further episodes [22-25].

CARDIACTAMPONADE

Cardiac tamponade refers to the accumulation of a signifi-
cant volume of fluid within the pericardial cavity, resulting
in hemodynamic compromise due to the obstruction of ve-
nous return and subsequent impairment of cardiac filling.
This leads to reduced cardiac output and, if left untreated,
can progress to cardiovascular collapse. The most common

‘ DOI: https://doi.org/10.2298/SARH240927037S

etiologies of cardiac tamponade include neoplastic and
viral pericarditis, although it can also arise from intra-
pericardial hemorrhage due to trauma, malignancy, aortic
dissection, post-myocardial infarction free wall rupture, or
iatrogenic cardiac perforation during interventional proce-
dures such as catheter-based interventions or pacemaker
lead placement [26].

In some cases, even a relatively small volume of peri-
cardial fluid (approximately 200 mL) can precipitate tam-
ponade if it accumulates acutely, as the pericardium has
limited time to adapt to the increased intrapericardial
pressure. In contrast, chronic fluid accumulation over an
extended period may allow the pericardium to stretch and
accommodate volumes of up to 2000 mL, depending on
factors such as myocardial compliance, pericardial elastic-
ity, and intracardiac pressures. The classic “BecK’s triad” of
hypotension, elevated jugular venous pressure, and muftled
heart sounds is typically observed only in cases of severe,
rapidly developing cardiac tamponade. When tamponade
develops more gradually, the clinical presentation often
mimics that of congestive heart failure, manifesting as
dyspnea, orthopnea, hepatomegaly, and jugular venous
distension. Notably, pulmonary auscultation in these pa-
tients typically reveals no evidence of congestion, distin-
guishing tamponade from primary pulmonary causes of
heart failure [27].

The earliest echocardiographic indication of evolv-
ing cardiac tamponade is right atrial collapse, followed
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by right ventricular diastolic collapse, and in more severe
cases, compression of the left atrium or left ventricle. In
large pericardial effusions, the heart may appear to “swing”
within the pericardial sac, a phenomenon referred to as
the “swinging heart” or “floating heart” sign [14] (Figure
3). Given its life-threatening nature, cardiac tamponade
constitutes an absolute indication for emergent pericardial
drainage, which can be performed via pericardiocentesis
(Figure 4) or, in select cases, surgical pericardial window
creation (pericardotomy). Pharmacological interventions
are considered adjunctive and should not delay definitive
drainage of the effusion. Patients with hypovolemia should
receive continuous intravenous fluid resuscitation to main-
tain preload, while those with hypoxia or impending respi-
ratory failure should be promptly intubated and mechani-
cally ventilated in preparation for pericardiocentesis [28].

Following pericardiocentesis, it is imperative to con-
duct a comprehensive biochemical, bacteriological, and
cytological analysis of the evacuated pericardial fluid in all
patients presenting with pericardial effusion. This step is
critical for identifying the underlying etiology and guiding
further therapeutic management. In cases where malig-
nancy is suspected, additional diagnostic measures such
as pericardial biopsy or advanced molecular testing may
be warranted to confirm the diagnosis and tailor treatment
strategies [26, 27, 28].

CONCLUSION

The overall prognosis for patients with acute pericarditis
is generally favorable, particularly when the condition is
promptly diagnosed and appropriately managed. Although
acute pericarditis can occur at any age, it is more common-
ly observed in younger individuals and males. The clinical
presentation varies, with most patients experiencing mild
to moderate symptoms. However, in some cases, the initial
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AKYTHM NepuKapAUTAC U TAMNOHAAA cpua — npemowhasatbe ja3a usmehy

AWjarHOCTUKE M neyera

[JejaH CumeyHosuh'2, CredaH Jypnuuh', HuHa fatapuh’, Mapko Puctuh!, ®unun CumeyHosuh?, MeaH MunuHkosuh'?,

Banepwuija Mepuh', Patko Jlacuua'?, ApceH Puctuh'2

'YHUBep3nTETCKN KNHMYKY LeHTap Cpbuje, KnuHuka 3a Kapguonorujy, beorpag, Cp6uja;

2YHnusep3utet y beorpapy, MegnunHcku dakyntert, beorpag, Cpbuja

CAXETAK

AKyTHV NepUKapANTIC HacTaje Kao nociefmnua 3anabeHcKor
npoLeca y neprkapgHoM TKVBY, @ Kao OAroBOP Ha MHGnamaLjy
[ona3v Ao pa3Boja nepukapgHor nsnuea. CpuaHa TamnoHaga
NpeAcTaB/ba HaKyM/bakbe 3HauajHe KONMYMHE TEYHOCTN Y nepu-
KapaHOM npocTopy, WTo oHemoryhasa afeKkBaTaH NPUIMB KpBM
y cpuie. AKYTHO HaKymn/bakbe Yak U Matbe KONIMUYMHE TEYHOCTMN Y
nepuKapAaHOM MPOCTOPY MOXeE A0BECTM fJO CPYaHe TaMMoHa-
ge. NeprkaparoLieHTe3a npeAcTaBba Hajuelwhe KopuwheHn

doi:

MoCTynakK 3a ypreHTHo 36purbaBatbe 6onecHrKa ca CpYaHoOM
TaMMOHAAOM 1 06VUYHO Ce U3BOAW CYOKCUDONIHNM UK anu-
KaNHVM NPUCTYNOM, Y 3aBUCHOCTW 0 ANCTPUOYLMje U3NnBa.
MpaBoBpemeHo 13BOhHere 0BOr 3axBaTa TOKOM aKyTHe ¢pase
60necTu je of CyLITUHCKOT 3HaYaja, jep Y CyMpOTHOM CpYaHa
TaMMoHaja MOXe AOBECTY 0 CPUYAHOT 3aCToja U TUME, NOTeH-
LmjanHo, Ao GpaTanHor Ncxoaa.

KrbyuHe peum: akyTHU NepuKapanTnc; NnepukapaHn n3nms;
CpyaHa TaMMoHafa; NepukapamoLieHTesa

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):310-314



