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INTRODUCTION-
In a range of pulmonary illnesses with a high incidence in clinical 
practice, infectious lung disease is a fairly frequent reason for hospital 
admission for dyspnea. Clinical practice guidelines advise that when 
diagnosing Community-Acquired Pneumonia in adults, clinical 
evaluation, laboratory results, and chest imaging should all be taken 
into account.

Chest high-resolution computed tomography (HRCT), lung 
ultrasound (LUS), and radiography (X-ray) are the imaging techniques 
most frequently used in clinical practice.

The clinical evaluation of various pleuro-pulmonary illnesses has 
shown in the last ten years that lung ultrasonography is signicantly 

[1,2]valuable.  It serves as a helpful resource and supplemental diagnostic 
[3,4]tool for both diagnostic and therapeutic interventional procedures.  

Numerous research in the last ten years has concentrated on the 
function of LUS in the early differential diagnosis of individuals with 

[5–7]acute dyspnea from various sources.  When combined with clinical 
evidence, LUS specically showed to have a valuable accuracy in the 

[8, 9] diagnosis of pneumonia. Numerous studies have established the 
potential of LUS in CAP and ventilator-associated pneumonia; new 

[8]data also point to a role for LUS in COVID-19 pneumonia. 

The detection and characterisation of pleural effusions as well as using 
LUS as a thoracocentesis guide are two of the most signicant and 

[ 1 0 ]well-known applications of LUS in clinical practice.  
Thoracocentesis-related complications were shown to be greatly 
reduced by the routine use of LUS in the assessment of pleural effusion 

[10, 11] before and during the procedure. According to historical data, 
pneumothorax was observed to occur 0.5% of the time with LUS-
guided thoracocentesis, compared to a prevalence of 7 to 15% when 

[12] LUS was not employed. Last but not least, LUS is a useful tool for 
percutaneous transthoracic needle biopsy guiding, with a rate of 

[4, 13]complications in our case series of 0.5%. 

METHOD AND MATERIALS:
Patients hospitalised for infective lung illness participated in a cross-
sectional study that we conducted at Dr. D.Y. Patil Medical college 
hospital, and research center, Kolhapur.

In order to perform LUS and chest X-rays on any patient, written 
informed consent from the patient and/or their proxy was also sought. 
The protocol was followed in accordance with the ethical guidelines.

Acute dyspnea caused by infectious lung disease, diagnosed in 
accordance with American Thoracic Society/Infectious Diseases 
Society of America recommendations (ATA/IDSA), was one of the 

[14]inclusion criteria.  The emergency room, intensive care, general 
medicine, and geriatric units all recruited patients. the following 
conditions were excluded: serious bleeding, metabolic acidosis, any 
kind of brain damage, severe pulmonary embolism, and any 
psychogenic cause of dyspnea. From October 2022 to December 2022, 
patients were enrolled.

All patients got an LUS examination and a posterior-anterior chest X-
ray at the time of admission. GE Logiq F8 was the machine used for the 
examination. A convex low-medium frequency (3.5–5 MHz) probe 
was used for each inspection.

The transthoracic investigation was done under the following 
conditions: 7–14 cm is the depth of pictures (penetration); 50–60% is 
the gain control; harmonic imaging is used; and the pleural line is the 
electronic focus. The participants were assessed while seated, and 
bilateral scans were performed through the ventral, lateral, and 
posterior intercostal gaps along the parasternal, mid-clavicle, and 
anterior axillary lines, as well as along the posterior axillary and 
paravertebral lines. The entire hemithorax was evaluated, top to 
bottom. Any LUS exam has an operational time of around 10 minutes.

The nal diagnosis provided by the doctors in charge of any patient 
was compared with the results of the LUS and X-rays using clinical 
criteria [14]. A subgroup of patients had chest HRCT in order to 
achieve the necessary nal diagnosis.

RESULTS-
We studied 120 patients (40 women and 80 men, mean age 54.2 ± 11.5  
years, age range 25–85 years).

Table 1 reports the clinical characteristics of patients, LUS, and chest 
X-ray ndings. According to the data, LUS recognized a higher 
percentage of individuals with pleural effusion than chest X-ray, 
whether the pleural effusion was present alone or in conjunction with 
lung consolidation. In particular, there was a statistically signicant 
difference between the two techniques in the percentage of pleural 
effusion (54 vs. 20.8%, p < 0.05 by McNemar's test) (Figure 1). 
Pulmonary consolidation was found in 90% of patients by LUS and in 
46.6 % by chest X-ray (p < 0.001 by McNemar's test) Fig.1.
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ABSTRACT
Introduction- A wide range of pulmonary illnesses with a signicant clinical prevalence includes infectious lung disease. Numerous studies have 
examined the clinical value of lung ultrasonography (LUS) in the treatment of patients who present with dyspnea due to an infectious lung illness in 
the last ten years. We present data on the methodical and standardised use of bedside LUS in the differential diagnosis of patients with acute 
dyspnea due to infective pulmonary diseases.   We conducted a cross-sectional study on 120 patients with infectious lung Materials and Methods-
illnesses (mean age, 54.2± 11.5 years; range, 25-85 years; 40 women, 80 men). All individuals underwent a chest X-ray and bedside LUS using a 
convex probe. A clinically necessary chest CT was done on a subgroup of individuals.  By comparing the percentage of pleural effusion Results-
and pulmonary consolidation determined by LUS to X-ray, we found a statistically signicant difference (54 vs. 20.8%, respectively, p 0.05; 90 vs. 
46.6%, p 0.001). 38.3% of the LUS-detected consolidations had air bronchograms, which were mixed, hypo, and hyperechoic lesions. When 
conducted, chest CT veried every nding determined by LUS.  LUS is a helpful supplemental technique when used in conjunction Conclusion-
with clinical, laboratory, and radiographic workup, as specied by clinical guidelines. When there are chest X-ray visible opacities or when clinical 
suspicion is high and radiological results are negative, the approach is very helpful in differentiating between pleural effusion and lung 
consolidation.
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Fig.1.Percentage of pleural effusion and lung consolidation detected 
on LUS and chest X ray.

>3 B-lines were shown on LUS in all patients. (Table 1).

Table 2 shows the ultrasound semantics of the disease pattern. A single 
consolidation was found in 112 patients (93% of cases) and multiple 
consolidations in the remaining 8 (6.6%) of cases. The maximum 
number of the consolidations seen on LUS was situated in the postero-
basal and lateral-basal areas and 2–3 cm of main diameter (Table 2). 
They were mostly mixed, hypo- and hyperechoic lesions, with 
hyperechoic spots (“air bronchogram”) visualized by LUS in 38% of 
cases (Tables 1,2).

Chest HRCT was performed in 65 patients (54.1% of the total), as 
needed for the nal diagnosis. All of the aforementioned observations 
made by LUS were supported by chest HRCT when it was done. By 
using HRCT, it was possible to identify pleural effusion and 
pulmonary consolidation in 56.2 and 98.7% of patients, respectively 
(p= 0.211 and 0.101 vs. LUS).

Table- 1clinical Characteristics Of Patients With Dyspnea, LUS, 
chest X-ray findings (n = 120)

Table 2  Ultrasound Semantics Of Lung Consolidation.

DISCUSSION-
Clinically helpful in the diagnostic evaluation of acute dyspnea is the 

systematic use of bedside LUS in conjunction with clinical guidelines 
for the diagnosis of pneumonia. LUS is specically reliable for pleural 
effusion and lung consolidation detection in patients with community-
acquired pneumonia. Our results are consistent with the well-known 
ability of LUS to detect even minute amounts of liquid that a chest X-

[11, 15] ray cannot detect. The ndings show that in cases of opacity shown 
on a chest X-ray, it is possible to differentiate in real time between 
pulmonary consolidation and pleural effusion using LUS.

Additionally, LUS may be able to see both pleural effusion and lung 
consolidation, improving diagnostic precision. Infectious lung 
disease-related consolidations are typically seen by LUS as mixed, 
hypo- and hyperechoic, or hypoechoic lesions with regular margins 
and are, in about half of the cases, accompanied by pleural effusion. 
LUS can also detect hyperechoic patches, which some authors refer to 
as "air bronchograms," within lung consolidation in a sizable portion 
of patients [16]. It is crucial to emphasize in this context that the chest 
HRCT nding of the air bronchogram, as dened, does not match the 

[17]hyperechoic pictures. 

Patients with acute dyspnea from infectious pulmonary disease had 
more B lines visible by LUS than those with many other 

[7]pleuropulmonary conditions.  The specicity of B lines in the 
differential diagnosis of dyspnea is disregarded by these results. 
Previous research from our team showed that B lines assessment by 
LUS played no signicant effect in the differential diagnosis of 
dyspnea across a wide range of pleuropulmonary and cardiac 

[7] disorders. Numerous causes, most of which are connected to the 
differential in acoustic impedance between normal lungs and those 
affected by the underlying pleuropulmonary illness, may contribute to 
the rise in the number of B-line artifacts [7, 18]. These mechanisms are 
strengthened by the signicant proportion of individuals with 

[19]comorbidities in our study.  Nevertheless, the IDSA/ATA consensus 
recommendations for the diagnosis of community-acquired 
pneumonia, which include the evaluation of clinical, laboratory, and 
imaging data (2007; updated in 2019), were followed in making the 

[14, 20]diagnosis in all patients.  Our main goal was to inform doctors 
about the LUS semantics and ndings and how they should be 
interpreted in patients who present with dyspnea from an infectious 
lung illness, as well as to describe the clinical value of bedside LUS in 
these patients.

Figure 2 (A) Antero-posterior bedside X-ray showing no pulmonary 
consolidation and no apparent pleural effusion. (B) A Subpleural 
thickening of 1.5 cm is visible on the posterior left basal LUS scan. (C) 
Diaphragmatic costophrenic sinus hypoechoic consensual 
homolateral pleural effusion (9 mm depth).

CONCLUSION:-
In patients with dyspnea due to infective lung illness, LUS is a helpful 
supplemental technique when used in conjunction with clinical, 
laboratory, and radiographic workup, as specied by clinical 
guidelines. When there are chest X-ray visible opacities or when 
clinical suspicion is high and radiological results are negative, the 
approach is very helpful in differentiating between pleural effusion 
and lung consolidation. About half of all infective lung disease 
consolidations by LUS have mixed echogenicity and are accompanied 
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Age, years (mean ± SD) 54.2 ± 11.5, Age 
range=25-85yrs. 

Female/male ratio 1/2.
Current smoking, number of patients (% of the 
total)

90 (75)

Comorbidities, number of patients (% of the total) 75(62.5)
LUS FINDINGS
Pleural effusion 65 (54)
Lung consolidation 108 (90)
Hyperechoic spots (“Air Bronchogram”) 49 (40)
Pleural effusion and lung consolidation 63 (52.5)
B-lines >3 120 (100)
CHEST X-RAY FINDINGS
Pleural effusion 25 (20.8)
Lung consolidation 56 (46.6)
Air Bronchogram 11 (9.1)
Pleural effusion and lung consolidation 9 (7.5)

Single, number of patients (% of the total) 112 (93)
Multiple, number of patients (% of the total) 8(6.6)
Localization, number of patients (% of the total)
Anterior-apical 5 (4.1)
Posterior-basal 43(35.8)
Lateral-basal 34(28.3)
Lateral-medial 22 (18.3)
Posterior-medial 16(13.2)
Anterior-medial-lateral 4 (3.4)
Main diameter, number of patients (% of the total)
1–2 cm 4 (3.4)
2–3 cm 31 (25.8)
3–5 cm 73 (60.8)
>5 cm 9 (7.5)
Echogenicity, number of patients (% of the total)
Hypoechoic, regular 31 (25.8)
Hypoechoic, irregular 18 (15)
Mixed (hypo- and hyperechoic), regular 46 (38.3)
Mixed (hypo- and hyperechoic), irregular 28 (23.3)
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by pleural effusion.
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