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Abstract 

Chest pain represents a diagnostic challenge, as it is a common symptom of pleuritis and a broad spectrum of diseases. Chest X-rays 

is the first imaging approach regarding a pleural effusion, but the computed tomography (CT) is with greater accuracy. The combined 

use of CT and 8-mode ultrasonography increases diagnostic accuracy significantly. Male 76 age patient with burning chest pain, 

diabetic, formerly treated for decompensated heart failure and right-sided bronchopneumonia, was admitted to ultrasonography 

a mbulance. We found massive anechoic fluid in triangle form below the diaphragm and signs of parenchymal consolidation, by 

B-mode ultrasonography. Chest X-ray showed an excessive accumulation of fluid in the pleural space (pleural effusion). CT scan 

shows massive pleural effusion, too. We found elevated liver enzymes, hyperbilirubinemia, elevated inflammation markers (C-reactive 

protein and granulocytes) and elevated brain natriuretic peptide (BNP). Abdominal B-mode ultrasonography is a powerful diagnostic 

tool for detecting heart-rated or lung-rated pleuritic chest pain and also liver congestion. 
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Introduction 

Pleuritic chest pain is characterized by sudden and intense sharp, stabbing, or burning pain in the chest when inhaling and exhaling 

[ 1 J. Non-cardiac chest pain represents a diagnostic challenge, as it is a common symptom of a broad spectrum of diseases [2] . Using appro

priate clinical approach is helpful to make a differential diagnosis of pleuritic chest pain, according different many etiologies: congestive 

hea rt f..iilure, pericarditis, pleuritis, chronic obstructive pulmonary disease, hemothorax, pneumothorax, pleuropneumonia. myocardial 

111i'arctio11 a nd others life-threatening disease. Lethal causes of pleuritic chest pain (e.g. infection, malignancy, inllarnrnatory processes) 

progress over hours to days or weeks 11,3). 

Chest X-ray is usually the first imaging approach regarding a pleural effusion with detection threshold of 200 - 300 mL of fluid in ante

rior - posterior projection I 1,5]. The most accurate and most used imaging techniques for diagnosing plcuritis are computed tomography 
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(CT) and abdominal B-mode ultrasonography with accuracy rate of more than 70% and 60%, respectively. The combined use of these two methods increases accuracy rate significantly to 86% [S,61. 

An additional diagnostic value may be given by the examination of serum and pleural fluid biochemical analyses such as tumor markers, procalcitonin, (-reactive protein (CRP), brain natriuretic peptide (BNP), interferon - gamma, adenosine deaminase (ADA) etc. 

Case Report and Discussion 

Male patient of 76 ages with difficult breathing and shortness of breath, severe burning pain in the chest when inhaling and exhaling, tachycardia, subfebrile temperature and pain spreading in the right shoulder, was examined in the ultrasonography ambulance of internal medicine. We conducted a detailed conversation with the patient in order to take his medical history {27.01.2020, 15h). The patient is di abetic more than 23 years [ on lnsuman comb 25 (20 I.E.+ 8 I.E.)), light alcohol consumer over past 25 years, heavy smoker (pack year: 91) a nd he was formerly treated by symptoms of decompensate heart failure 2 times. We found just some of the pre-established diagnoses from his medical chart: Dg. Diabetes mellitus type l. Bronchitis chr. obstructiva. Cardiomyopathia atherosclerotica congestiva. Bronchopneumonia I dex. One month ago, in our hospital, the patient was treated for right - sided bronchopneumonia, but he left the treatment voluntarily after 3 days. 

On physical examination I hear a scratching sound, and decreased breath sounds in lower 2/3 part of right pulmonary lobe with rales and egophony (suspected auscultatory signs for pleurisy and pneumonia with consolidation). Heart auscultation provided normal first and second heart sounds. Electrocardiography (ECG) was presented with sinus arrhythmia (Figure 1). 
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Figure 1: Electrocardiography findings in atypical chest pain (sinus arrhythmia, 150 bpm). 

Mte r lun ' a nd hea rt auscultation a nd ECG we made abdominal ultrasonography (Figure 2) . An echoic fluid trianglt> (Tl br l°- ~-the di;i: phragm wa sg dete cted near adj ace nt hepatic contours. Note the consolida tion (C) of the lung, visualized as a hypt' rPcho1c m,1s.s .supen o1 
to the diaphragm . 
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Figure 2: Abdominal ultrasonography showing large right-sided pleural effusions and passive 

hepatic congestion (transcosta/ ultrasound, one day after hospitalization: 28.01.2020). 
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The inferior vena cava (lVC) diameter (d) exceeds 2.4 cm in inspiration. The lVC diameter is altered with volume status and respiration, 

with higher IVC diameter during expiration than inspiration. The increase of lVC indicates increased right atrial pressure in patients with 

cardiac or renal disease [7,8]. Based on previous physical and diagnostic patient's examination we diagnosed right - sided pleural effusion 

with congestive heart failure and pulmonary consolidation (pneumonia). 

Immediately we started with cardiotonics, bronchodilators, corticosteroids, antibiotics and diuretics administrations. While waiting 

for the results of the first biochemical blood tests we made a chest X-ray radiography (Figure 3). 

Figure 3: Chest X - ray showing right lower consolidation with pleural effusion ( AP projection, 

one hour after hospitalization: 27.01.2020). 
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Chest X-ray showed an excessive accumulation of fluid in the plcurc1I space (pleural effusion). More tlian two - thirds of the lung paren 
chyma was not presented on the radiography image. Elevated C-reactive protein (CRP = 1 Bfl.7 mg/rnl.), granulucytosis = fl:i .4'¾,, elevated 
leukocytes (18.4 x lOq/L), elevated serum ferritin = 257 ng/ml and elevated hrnin natriuretic peptide (BNP = 274.2 pg/mL) were addi 
tional clinical biomarkers that confirmed the inflammatory nature oft.he pulmonary di sease associated with co ngest ive heart failure. El
ev,ited liver enzymes alanine aminotransferase (ALT= 112 U/L), aspartatc aminotransferase (AST = 238 U/L), alkaline phosphatase (ALP 
= 97 U/L) and associated hyperbilirubinemia (Total bilirubin = 47.2 µmol/L, Conjugated bilirubin = 21 .3 111nol/l.) and gamma-gluLamyl 
translerase lGGT = 113 U/L) indicate passive hepatic congestion due to increased central venous pressure, impaired liver perfusion ac
cording decreased cardiac output and liver reduced capacity of glucuronyl transferase. 

One week intravenous administration of L-ornithine L-aspartate and hepatoprotective drugs in combination with previously pre
scribed therapy [( cardiotonics, bronchodilators, corticosteroids, antibiotics, diuretics, potassium-sparing diuretic, beta blockers and ln
suman comb 25 (20 + 8 I.E.)] results in a significant improvement of laboratory findings (CRP = 12.3 mg/mL, granulocytes = 78.3%,, 
serum ferritin = 213 ng/mL, BNP= 104.40 pg/mL, ALT= 83 U/L, AST= 145 U/L, total bilirubin = 27.2 µmol/L, Conjugated bilirubin = 13.6 
µmol/L , GGT = 94 U/L) and clinical condition. 

In the intermediate phase ofpharmacotherapy, the fourth day of hospitalization, we did computed tomography (CT) imaging to assess 
the quantity of previously massive pleural effusion. CT scan coronal, axial and lateral projections are showed on figure 4-6 respectively. 

Figure 4 : Computed tomography (CT} scan of the chest showing right-sided massive pleural 

effusion (coronal projection, 31.01.2020}. 

Figure 5: Computed tomography (CT} scan of the chest showing right-sided massive pleural 

effusion (axial projection, 31 .01.2020). 
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Figure 6: Lateral computed tomography (CT) chest scan demonstrate 

right-sided massive pleural effusion (31 .01.2020). 
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111 order to compare the abundance of pleural effusion we made control chest X-radiography ten days after hospitalization. Figure 3 and 
7 shows the difference in the amount of pleural effusion, before and after medication therapy. 

Figure 7: Chest X-ray showing evident regression of the pleural effusion and pulmonary collapse 

(AP projection, ten days after hospitalization: 06.02.2020). 

There is a n evident regression of pleural effusion compared with chest x-ray in figure 3. Pleural-based, cushion-like consolidation to 
the ri ght cos lophre ni c angle (black arrowhead) and slight e levation of the right hemidiaphragm is a lso evident (white arrowhead) . 
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51 Conclusion 

We conclude that 8-mode a'Jdo . I I 
l mma u trasonograpl b . pa in, whatever the f . 1Y can ea powerful diagnostic tool for detecting of the etiology in pl euritic chest cause o genesis heart-relat d I B-mnde ultr" so 

1 d ' e • ung-related, or double causal as our case report of pleural effusion with pneumonia. " nograp 1y etected both I I ff • . P eura e us1on and passive hepatic congestion. 
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