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Acute pericarditis and cardiac tamponade: bridging the gap between
diagnosis and management

AKYTHH TIEpUKapUTUC ¥ TAMIIOHA]a CpIia: mpeMoIheme jasa u3mel)y

JTNjarTHOCTHKE U JICUCHa

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
tamponade 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 fatal outcome.

Keywords: acute pericarditis; pericarial effusion;
cardiac tamponade; pericardiocentesis

INTRODUCTION

CAXETAK

AKyTHU NIepUKapAUTHC HacTaje Kao Nocieaua
3amaJseHCKOT MpoIieca KOji HacTaje y
MePUKApAHOM TKHUBY, a Ka0 OATOBOP HA
WH}IaMAIHjy T0J1a3Hu 10 Pa3Boja MePUKAPIHOT
n3nuBa. CpyaHa TaMIIOHaa MPEACTaBIba
HaKyIUbame 3HaUajHe KOJMYMHE TEUHOCTH Y
MIepUKapHOM IIPOCTOPY, ITO OHeMoryhaBa
aJieKBaTaH NMPUWIKMB KPBHU Y cprie. AKYTHO
HaKyIUbahe U Mabe KOJMIMUMHE TEYHOCTH y
MIEpUKapHOM HPOCTOPY MOXKE pe3yITOBATH
CpYaHOM TaMIIOHafioM. [JepukapaunoneHresa
npencTaBba mpedepupalu MOCTYNAK 32 YPreHTHO
30pumaBame 0OJICCHUKA Ca CpUYAHOM
TaMIIOHAZIOM, U Hajuyemnihe ce W3BOAU
CyOKCH()OUIHAM MM alIHKATHUM MPUCTYIIOM, Y
3aBHCHOCTH OJ] IUCTPHOYLIUje U3JIHBA.
INpaBoBpeMeHO U3BOlCH-E OBOT 3aXBaTa TOKOM
aKyTHE (a3e 00JEeCTH je 01 CYIITEr CYIITHHCKOT
3Ha4aja, y CypOTHOM CpYaHa TaMIIOHa/1a MOXe
JIOBECTH JIO CPUAHOT 3aCTOja M THME,
HOTEHIH]jaIHO, 10 (aTalHOT UCXO/A.

KibyuHe peun: akyTHH NIEpUKAPIUTHUC; IEPUKAPIAHU
U3JIUB; CpPUAHA TAMIIOHA/a; IEPUKAPIHOLICHTE3a

Pericardial diseases are most often categorized based on their duration and clinical course into
three main types: acute (lasting less than 6 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
tamponade, recurrent pericarditis, and constrictive 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 effusion, generally exhibit a favourable prognosis.

However, even a minimal accumulation of fluid within the pericardial space has the potential
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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 dyspnea,
hypotension, tachycardia, jugular venous distention, diminished heart sounds, and paradoxical
pulse. Cardiac tamponade is regarded as a medical emergency that call for immediate
intervention, typically in the form of pericardiocentesis. 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 separated by a small amount of fluid (ranging from 15-
50 mL) from the fibrous parietal pericardium. 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
pericardium 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

inflammatory 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
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pericarditis is multifactorial, with the most common cause being viral infections, especially
those caused by cardiotropic viruses such as Coxsackie, adenoviruses, 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 following 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
electrocardiographic changes, as well as potential \rhythm disturbances and conduction
abnormalities observed in acute pericarditis, stem from the inflammatory response in the
myocardium, given that the pericardium itself is electrically neutral [9, 10]. The inflammatory
involvement of the-myacardium may further contribute to transient arrhythmias or alterations

in cardiac-conduction, necessitating close monitoring in affected patients.

Under normal physiological conditions, the pericardium exhibits selective permeability to
water and electrolytes, 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 pericardial space while simultaneously impairing its reabsorption,
ultimately leading to the development of pericardial effusion [11, 12, 13]. The progressive

accumulation of fluid may exert pressure on the heart chambers, potentially compromising
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hemodynamic stability.

The diagnosis of acute pericarditis necessitates the presence 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; auscultation of a pericardial friction rub; characteristic
electrocardiographic changes, such as diffuse concave ST-segment elevation and PR-segment
depression; low voltage in standard ECG leads (Figure 1); radiographic and echocardiographic
evidence of pericardial effusion (Figure 2); and elevated inflammatory markers, particularly C-
reactive protein (CRP) [14, 15]. Early recognition and diagnosis are essential for timely

intervention and to prevent potential complications associated with pericardial inflammation.

Accurate detection of clinical symptoms and signs that manifest during pericardial effusion or
cardiac tamponade 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 respond to
nonsteroidal anti-inflammatory drugs (NSAIDs) exhibit a tenfold increased likelihood of
pericardial effusion of malignant etiology. Furthermore, in oncological patients, the etiology
of pericardial effusion is malignant in up to 20 times more cases 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 primarily focuses on symptom relief, the
prevention of complications, and the management of the underlying cause. The initial approach
includes the administration of analgesics 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-
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800 mg three times daily), Indomethacin (25-50 mg three times daily), or Aspirin (750-1000
mg three times daily). Adequate hydration and gastroprotective agents, such as proton pump
inhibitors (PPIs), are often recommended alongside NSAID therapy to mitigate gastrointestinal

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 pericarditis, Colchicine therapy may be extended to six months or
longer to reduce the risk of relapse. The use of corticosteroids 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 opportunistic infections [20, 21].

Biologic therapy, particularly the IL-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 pericardiectomy is

often considered as a definitive treatment to prevent further episodes [22-25].

CARDIAC TAMPONADE

Cardiac tamponade refers to the accumulation of a significant volume of fluid within the
pericardial cavity, resulting in hemodynamic compromise due to the obstruction of venous

return and subsequent impairment of cardiac filling. This leads to reduced cardiac output and,
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if left untreated, can progress to cardiovascular collapse. The most common etiologies of
cardiac tamponade include neoplastic and viral pericarditis, although it can also arise from
intrapericardial hemorrhage due to trauma, malignancy, aortic dissection, post-myocardial
infarction free wall rupture, or iatrogenic cardiac perforation during interventional procedures

such as catheter-based interventions or pacemaker lead placement [26].

In some cases, even a relatively small volume of pericardial fluid (approximately 200 mL) can
precipitate tamponade 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 elasticity, and intracardiac
pressures. The classic “Beck’s triad” of hypotension, elevated jugular venous pressure, and
muffled 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 patients typically reveals no
evidence of congestion, distinguishing tamponade from primary pulmonary causes of heart

failure [27].

The earliest echocardiographic indication of evolving cardiac tamponade is right atrial
collapse, followed 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
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(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 maintain preload, while those with hypoxia or impending
respiratory failure should be promptly intubated and mechanically ventilated in preparation for

pericardiocentesis [28].

Following pericardiocentesis, it is imperative to conduct 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 malignancy 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 commonly observed in younger individuals and
males. The clinical presentation varies, with most patients experiencing mild to moderate
symptoms. However, in some cases, the initial symptoms can be severe, and a characteristic
pericardial friction rub is frequently detected upon auscultation. The duration of the illness
typically ranges from a few days to four weeks, but approximately 25% of patients may
experience one or more recurrences. While some individuals may develop significant

pericardial effusion, progression to cardiac tamponade remains uncommon.

Constrictive pericarditis, though rare, is a potential long-term complication often associated
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with recurrent episodes of the disease. This condition is characterized by pericardial thickening
and fibrosis, leading to impaired diastolic filling of the heart. Given the severity of this
complication, urgent clinical evaluation by an experienced invasive cardiologist is essential for
optimal management. Echocardiography remains the gold standard for the rapid identification
of acute cardiac tamponade, complemented by clinical assessment, electrocardiographic
findings, and radiographic imaging. In cases of hemodynamically significant tamponade,
immediate pericardial drainage is required. Pericardiocentesis, typically performed via.a
subxiphoid or apical approach under echocardiographic or fluoroscopic guidance, is the
preferred intervention for emergent relief of pericardial pressure. Delayed intervention during
the acute phase of cardiac tamponade may result in cardiovascular collapse, cardiac arrest, and
potentially a fatal outcome. Therefore, prompt recognition and timely management are critical

in reducing morbidity and mortality associated with this life-threatening condition.

Ethics: The authors hereby declare that this article was prepared in full compliance with the
ethical standards set forth by the journal Serbian Archives of Medicine, as well as the ethical
guidelines-and institutional policies adhered to by each author involved in the research and
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Figure 1. Typical electrocardiographic findings in cardiac tamponad
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Figure 2. Radiography finding in pericardial effusion
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Figure 3. Echocardiographic findings in threatening cardiac tamponade. “Swinging heart”

sign, where the heart moves like a pendulum within a massive pericardial effusion
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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)
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