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Summary

Calcific constrictive pericarditis is an uncommon, yet severe manifestation of chronic

pericardial inflammation, leading to diastolic heart failure through lower myocardial

compliance secondary to pericardial stiffening. Its etiologies are diverse, including infectious,

iatrogenic and autoimmune causes, with tuberculosis remaining a primary offender in endemic

regions.

We present the case of a 67-year-old male with a history of chronic obstructive pulmonary

disease (COPD) and permanent atrial fibrillation, admitted with decompensated global heart

failure. Chest radiography revealed extensive, circumferential pericardial calcifications,

resembling a plate armour, and a large, calcified saccular collection. Echocardiography

confirmed features of constriction, including septal bounce and annulus reversus. Computed

tomography further delineated the "armored heart" morphology and a large, compressive,

calcified collection over the right ventricle. Diagnostic pericardiocentesis yielded a smooth,

"café au lait" coloured fluid. While microbiological analysis for Mycobacterium tuberculosis was

negative, the pericardial fluid Adenosine Deaminase (ADA) level was exceptionally high at 952

U/L. The diagnosis of tuberculous effusive-constrictive pericarditis in its late, burnt-out

fibrocalcific stage was thus established.

This case provides a striking visual correlation between classic clinical signs of constriction and

their underlying anatomical pathology, underscoring the diagnostic utility of ADA in culture-

negative cases.

Keywords: Echocardioraphic Parameters of Constrictive Pericarditis, Tuberculous Pericarditis,

Pericardial Calcification, Adenosine Deaminase.
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Rezumat

Pericardita constrictivă calcificată este o formă rară dar severă a inflama�iei cronice

pericardice, conducând la insuficien�ă cardiacă diastolică prin scăderea complian�ei

miocardice secundar rigidizării pericardului. Etiologiile sunt diverse, incluzând cauze

infec�ioase, iatrogene și autoimune, tuberculoza rămânând un agent cauzal principal în

regiunile endemice.

Prezentăm cazul unui pacient de 67 de ani, cu antecedente de boală pulmonară obstructivă

cronică (BPOC) și fibrila�ie atrială permanentă, internat pentru clinică de insuficien�ă cardiacă

globală decompensată. Radiografia toracică a relevat calcificări pericardice extensive,

circumferen�iale, cu aspect de platoșă, și o colec�ie saciformă calcificată de mari dimensiuni.

Ecocardiografia a confirmat elemente de constric�ie, inclusiv septal bounce și annulus

reversus. Tomografia computerizată a detaliat morfologia de „inimă în carapace” și colec�ia

compresivă calcificată imprentând ventriculul drept. Pericardiocenteza diagnostică a extras un

lichid cremos, de aspect „café au lait”. Deși analiza microbiologică pentru Mycobacterium

tuberculosis a fost negativă, nivelul adenozin deaminazei (ADA) din lichidul pericardic a fost

extrem de înalt, la o valoare de 952 U/L. S-a stabilit diagnosticul de pericardită tuberculoasă

efuziv-constrictivă în stadiu tardiv, consumat, fibrocalcific.

Acest caz oferă o corela�ie vizuală izbitoare între semnele clinice clasice de constric�ie și

patologia anatomică subiacentă, subliniind utilitatea diagnostică a ADA în cazurile cu culturi

negative.

Cuvinte cheie: Parametri Ecocardiografici Pericardită Constrictivă, Pericardită Tuberculoasă,

Calcificare Pericardică, Adenozin Deaminază.
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Introduction

Constrictive pericarditis is a relatively

uncommon condition, characterized by a

thickened, fibrotic, and often calcified

pericardium, leading to venous congestion

through impaired myocardial compliance and

diastolic filling of the heart secondary to

pericardial stiffening. While its incidence has

declined in developed nations, it remains a

significant cause of heart failure in regions

where tuberculosis (TB) is and/or was

endemic. Tuberculous pericarditis progresses

through a multi-year evolution, from an initial

fibrinous exudate to a chronic fibrotic and

calcified state, often termed the "burnt-out"

phase . We report a case of advanced
[1], [2]

effusive-constrictive tuberculous pericarditis

with striking imaging findings that links

pathophysiology and clinical presentation

together.

Case Report

A 67-year-old man heavy smoker (45 pack

years smoking history), with known

comorbidities of permanent atrial fibrillation

and GOLD stage II COPD, presented with

clinical signs of decompensated heart failure.

A year prior, a computed tomography (CT)

scan had incidentally noted pericardial

calcifications. More recently, he was

hospitalized for stable angina, where an

echocardiogram revealed a thickened

pericardium, an encysted pericardial

effusion, and hemodynamic features of

constriction, prompting referral to a

specialized pneumology center for suspected

tuberculous etiology.

On examination, the patient was cachectic

(BMI 18.3 kg/m²).Cardiovascular assessment

was notable for distended jugular veins with a

positive Kussmaul's sign (a paradoxical rise in

jugular venous pressure during inspiration).

Auscultation revealed arrhythmic heart

sounds and a prominent pericardial "knock"

(a high-pitched sound in early diastole

corresponding to the abrupt cessation of

ventricular filling).

Chest radiography was remarkable for

extensive, circumferential pericardial

calcifications creating an "armored heart"

appearance, with a large, calcified saccular

collection overlying the cardiac silhouette

(Figure 1).

Thoracic CT scan confirmed the massive,

near-circumferential pericardial calcifications

and a large, well-defined, calcified collection

with maximum transverse and craniocaudal

diameters measuring 92 x 77 mm, causing

compression of the right ventricle (Figure 2).

Transthoracic echocardiography showed

preserved left ventricular ejection fraction

(55%) but confirmed the diagnosis of

constrictive pericarditis, revealing trademark

physiopathology features consisting of septal

bounce (a paradoxical motion of the

interventricular septum during early diastole

towards left ventricle initially, followed by an

opposite motion, signifying ventricular

interdependence) and annulus reversus
[3], [4]

(lateral e′ < septal e′, meaning that early

diastolic velocity of the medial mitral annulus

is greater than that of the lateral mitral

annulus, due to the limitation of the lateral

wall motion) (Figure 3).
[3]

A large, encapsulated fluid collection was

visualized compressing the right ventricle

(Figure 4).

Laboratory investigations are summarized in

Table 1. Notably, N-terminal pro-B-type

natriuretic peptide (NT-proBNP) was elevated,

consistent with a heart failure diagnosis.

Sputum microscopy, cultures, and molecular

testing (GeneXpert) for Mycobacterium

tuberculosis were negative. An ultrasound-

guided pericardiocentesis was performed,

evacuating approximately 15 mL of a thick,
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creamy, non-fetid, colored fluidcafé au lait

(Figure 4). Analysis of the pericardial fluid

revealed a sterile exudate with an extremely

high lactate dehydrogenase (LDH), very low

glucose, and an exceptionally elevated

Adenosine Deaminase (ADA) level of 952 U/L

(Table 1). Despite the high suspicion, Ziehl-

Nee l sen s ta i n i ng , GeneXpe r t , and

mycobacterial cultures of the fluid were

negative.

Discussion

This case illustrates the severe, end-stage

anatomical and physiological consequences

of tuberculous pericarditis. The diagnosis was

established based on a constellation of

findings: the patient's origin in a TB-endemic

country, the classic clinical signs of

constriction (Kussmaul's sign, pericardial

knock), the pathognomonic imaging of an

"armored heart", and the biochemical

signature of the pericardial fluid.

The central diagnostic challenge was the

absence of microbiological confirmation. In

the advanced fibrocalcific stage, viable

mycobacteria are often absent, making

culture-based diagnosis difficult. Nucleic acid

amplification tests, such as GeneXpert, also

Figure 1. Chest Radiography. (A) Posteroanterior and (B) Lateral view, demonstrating extensive,

circumferential calcification of the pericardium (white arrows), creating an "armored heart" appearance.

A large, calcified saccular collection is visible precordially ( arrows).yellow

a b
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Figure 2. Computed Tomography. (A) Classical CT Scan and (B) 3D Volume-Rendered Computed

Tomography with Density Color Code, vividly illustrating the extent of the pericardial calcification (rendered

in beige), which encases the heart like a shell. The images highlight the "armored heart" aspect.

a

b

Figure 3. Transthoracic Echocardiography. (A) Septal e' and (B) Lateral e' meassured through Tissue

Doppler Imaging from an apical four chamber view.

Internal Medicine 20 5 vol. X II No. 2 - www.srmi.ro2 XClinical Cases
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have reduced sensitivity in paucibacillary

pericardial fluid specimen compared to tissue

samples[1]. In this context, biomarkers like

Adenosine Deaminase (ADA) become

critically important. ADA is an enzyme

involved in lymphocyte proliferation, and its

levels are markedly elevated in tuberculous

effusions due to the intense T-cell mediated

immune response. A pericardial fluid ADA

level >40 U/L has a high sensitivity (87-93%)

and specificity (89-97%) for tuberculous

pericarditis . The value of 952 U/L seen in our
[5]

patient is exceptionally high and, in this

clinical setting, is considered virtually

diagnostic of a tuberculous etiology.

The management of advanced calcific

constrictive pericarditis is primarily surgical.

Pericardiectomy, the stripping of the

thickened and calcified pericardium, is the

definitive treatment to relieve the mechanical

constriction and restore normal diastolic

function.

While anti-tuberculous therapy is crucial for

active disease, its role in the "burnt-out” stage

without evidence of active infection is

debated, though often administered peri-

operatively to prevent reactivation.

Conclusions

This case provides a dramatic visual

representation of calcific constrictive

pericarditis, the terminal stage of a chronic

Figure 4. Transthoracic Echocardiography. (A) Apical four-chamber view and (B) Subcostal view, showing

a large, encapsulated pericardial collection (asterisk) lateral to and compressing the right ventricle (RV).

The calcified pericardial layers create a posterior acoustic shadow.
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Figure 5. Pericardiocentesis and Fluid Aspect. (A) The procedure being performed after ultrasound

guidance. (B) The aspirated fluid, showing its characteristic creamy, purulent, "café au lait" appearance.

a b

Table 1. Laboratory Findings. Abbreviations: ADA, Adenosine Deaminase; AFB, Acid-fast bacilli; LDH,

Lactate dehydrogenase; NT-proBNP, N-terminal pro-B-type natriuretic peptide.
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tuberculous infection of the pericardium. It

highlights the importance of recognizing the

classic, albeit increasingly rare, clinical signs

of pericardial constriction.

Furthermore, it demonstrates the pivotal role

of pericardial fluid Adenosine Deaminase as a

diagnostic marker in TB-endemic areas,

especially when conventional microbiological

investigations are negative. For clinicians,

this prominent aspect of the heart might

serve as a memorable reminder of this

disease.

Bibliography

[1] B. M. Mayosi, L. J. Burgess, and A. F. Doubell,

“Tuberculous pericarditis,” Circulation, vol. 112, no. 23, pp.

3608–3616, Dec. 2005, doi: 10.1161/ CIRCULATIONAHA.

105.543066/SUPPL_FILE/CI480977.OLFIG1.WMV.

[2] W. C. Roberts, “Pericardial heart disease: its

morphologic features and its causes,” Proc (Bayl Univ

Med Cent), vol. 18, no. 1, p. 38, Jan. 2005, doi: 10.1080/

08998280.2005.11928030.

[3] “Constrictive pericarditis: role of echocardiography

and magnetic resonance imaging.” Accessed: Sep. 17,

2025. [Online]. Available: https://www.escardio.

org/Journals/E-Journal-of-Cardiology-Practice/Volume-

15/Constrictive-pericarditis-role-of-echocardiography-

and-magnetic-resonance-imaging#

[4] M. Morgan, D. Martínez Juárez, and A. Campos,

“Septal bounce,” Radiopaedia.org, Oct. 2014, doi:

10.53347/RID-31680.

[5] E. Chau, M. Sarkarati, and B. Spellberg, “Adenosine

Deaminase Diagnostic Testing in Pericardial Fluid,” JAMA,

vol. 322, no. 2, pp. 163–164, Jul. 2019, doi: 10.1001/

JAMA.2019.7535.

Clinical Cases



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


