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Abstract
Lung ultrasound (LUS) is a practical diagnostic tool for several lung pathologies. Pocket sized USG devices (PSUDs) are 
more affordable, accessible, practical, and learning to use them is easier than standard ultrasound devices (SUDs). Their 
capability in image quality have been found as comparable with standard USG machines. Studies have been showing that 
these devices can be useful as much as SUDs in the evaluation of heart, abdomen, vascular structures, diaphragm and optic 
nerve. The aim of this study is to compare PSUD with a standard ultrasound devices (SUD) in the evaluation of LUS pat-
terns such as alveolar, interstitial syndromes and lung aeration score (LAS). Study performed in an University Hospital 
Pulmonary ICU. All patients older than 18 years old were included in this study. The sector probe of SUD (Vivid-Q) and 
PSUD (Vscan) were used for investigation of A lines, interstitial (B lines), alveolar syndromes (consolidation, hepatisation, 
air bronchograms) and pleural effusion. 33 patients were included in the study. When PSUD was compared with SUD in 
terms of total B2 count, and LAS in the right, left and both lung, there was an agreement without proportional bias according 
to Bland Altman test. There was also good inter class correlation coefficient value as greater than 0.8 and 0.7 between two 
physicians in terms of counting of total B1, B2, total B lines and calculating of total LAS for SUD and PSUD respectively. 
PSUDs is a reliable and valid method for evaluation of LUS patterns like SUDs.
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1  Introduction

Nowadays, lung ultrasound (LUS) has increasingly used 
in the emergency department(ED) and intensive care units 
(ICUs). It is a noninvasive, radiation-free, cost effective, and 
easy to perform tool for critically ill patients. LUS is gener-
ally more accurate than X-ray for assessment of pneumotho-
rax, pleural effusion(PE), interstitial syndrome, and alveolar 
syndrome [1, 2]. Also, ultrasound might be a promising tech-
nique used in the ICU for assessment of heart failure, lung 
edema, pneumonia, management of acute respiratory dis-
tress syndrome (ARDS) and differantial diagnosis of dysp-
nea [1–5]. More importantly, recently lung ultrasound have 
been using frequently and found to be useful to evaluate lung 
aeration in lung edema, pneumonia, ARDS, trauma. Sev-
eral lung aeration scoring systems (LAS) are developed for 
this aim [1]. Some of them are used to evaluate lung edema 
counting B lines and frequently preffered in cardiology and 
nephrology. Most frequently used one in ICUs evaluates loss 
of lung aeration assessing alveolar and intertitial patterns. 
This score has been successfully used in different clinical 
situations such as prediction of postextubation distress, as 
an early warning tool during fluid resuscitation in patients 
with sepsis, evaluation of treatment response in patient with 
ventilator associated pneumonia, and evaluation of reaera-
tion or PEEP response in patients with ARDS [1, 3, 6–8].

On the other hand, standard ultrasonography (USG) 
devices (SUDs) are expensive and are not easy to access 
for every ICU. Pocket sized USG devices (PSUDs) are 
more affordable and accessible than SUDs. Their capabil-
ity in image quality have been found as compatible with 
standard USG machines. They are practical, and learning 
to use them is easier [9]. Lots of studies have been show-
ing that these devices can be useful as much as SUDs 
in the evaluation of heart, abdomen, vascular structures, 
diaphragm and optic nerve [9–12].

Despite existance of some studies using them to evalu-
ate dyspnea or pleural patologies in the ED and ICU, there 
is no study systematically evaluating and validating them 
in the use of lung ultrasound and LAS [13, 14]. In this 
study, we aimed to compare PSUD with SUD in the imag-
ing of pleura, interstitial and alveolar syndromes and in 
the calculation of LAS.

2 � Materials and methods

2.1 � Patient population

This prospective observational study was carried out 
between October.01/2018 and March.01/2019 at the 

pulmonary critical care unit of our hospital. The study pro-
tocol was approved by the ethics committee of our institu-
tion (28.12.2015/166), and written informed consent was 
obtained from the patient or his/her next of kin. Patients 
who had severe thoracic deformity, thoracic open wound 
or thoracic bandage were not included in this study. A total 
of 33 patients who were older than 18 years of age were 
included in this study.

2.2 � Clinical data of patients

Acute Physiology and Chronic Health Evaluation 
(APACHE) II scores, admission diagnosis, underlying 
chronic diseases, arterial blood gas analysis, and vital signs 
were recorded for all patients. Then, patients’ lung were 
examined by two physicians independently for A lines, B 
lines, consolidation pattern, dynamic and static air bronch-
ograms, PE [2]. All measurements were performed at the 
same region of lung by using SUD and PSUD in randomized 
order.

2.3 � USG device

We used Vivid-Q (full range of standard modalities and 
measurements: MM, 2D, PW, CW, Colour, TVI, and TEE, 
GE Systems) as a SUD and Vscan (with dual probe, GE Sys-
tems) as a PSUD (2D and colour Doppler). LUS was carried 
out with sector probes of the 2 devices. We used pre-set for 
abdominal examination option of these two ultrasonography 
devices to examine lungs.

2.4 � Measurement methods

Each lung was carefully examined in 11 regions by each ultra-
sonography devices. We did not evaluate region 8 because of 
presence of the heart. Patients were taken to the lateral decu-
bitus position to examine 5th, 6th, 11th and 12th areas of lung 
and supine position was used to assess for other areas of lung. 
Attention was taken to ensure that the transducer was perpen-
dicular to the ribs and the lung surface. Then the zones were 
carefully scanned for the presence of A, B1, B2 lines, consoli-
dation pattern, dynamic air bronchograms, static air broncho-
grams and PE. A lines were defined as reverberation artifact of 
the pleura which is continuing at equal intervals under pleura 
with the parallel way of the pleura. B-lines defined as continu-
ous reflections of ultrasound waves caused by small particles 
entering resonance within lung parenchyma or lung surface as 
a result of alveolar edema. B1 line is known as non-coalescent 
or non-attached B line and it can be clearly visualised as a 
single thin line. B1 lines indicate moderate loss of aeration in 
the lung, associated with presence of three well-defined spaced 
B lines in the intercostal space. B2 pattern defined as severe 
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loss of lung aeration displays multiple coalescent B lines/inter-
costal space [15].

Consolidation pattern were defined as lung becomes to look 
like a liver (hepatisation) and bronchial tree can visualise in 
this consolidated tissue by LUS like a punctate echogenic area. 
If there are moving echogenic small changes with respiratory 
cycle in this bronchial tree, this mean there are dynamic air 
bronchogram, if not this mean there are static air bronchogram. 
For the statistical analysis of data related with PE, we visual-
ized it in the regions of 3, 4, 9, 10 of right and left lungs. At 
least three different video images were recorded from each 
region and two intensive care physician (GG, TG) indepen-
dently examined these recorded video images for all findings 
offline. Finally, the LAS was calculated for each ultrasonogra-
phy devices using all these parameters as previously described 
[2, 6]. The orginal LAS score we used distinguishes four steps 
of progressive loss of aeration [7, 8], each corresponding to 
a score: A-lines or two or fewer B-lines (normal aeration, 
score 0), three or more well-spaced B-lines (moderate loss of 
aeration, score 1), coalescent B-lines (severe loss of aeration, 
score 2), tissue-like pattern (complete loss of aeration, score 
3;). This score is computed in six region per hemithorax: ster-
num, anterior, and posterior axillary lines identify anterior, 
lateral, and posterior areas, each divided into superior and 
inferior fields. The LAS score of each region (regional LAS 
score) corresponded to the rounded average score of all per-
taining intercostal spaces and ranged from 0 to 3. The global 
lung ultrasound score corresponds to the sum of each region’s 
score and ranges from 0 (all regions are well aerated) to 36 
(all regions are consolidated) [7, 8]. In our study we did not 
evaluate zone 8 and our maximum score was 33.

2.5 � Statistical analysis

The evaluation was carried out with IBM SPSS statistical pro-
gram version 22. Kappa statistics were used to evaluate the 
consistency between the devices in the evaluation of alveo-
lar syndrome and pleura. Bland–Altman analysis was used to 
assess presence of agreement or presence of any significant 
proportional bias between two ultrasonography devices and 
to calculate maximum acceptable difference. Upper and lower 
limits of agreement and the limits of maximum acceptable 
differences were also calculated. Medcalc statistical analysis 
programme was used to plot Fig. 1. Interobserver reliability 
was assessed using the intraclass correlation test. Intraclass 
correlation coefficient (ICC) greater than 0.7 was taken to indi-
cate a strong correlation.

3 � Results

Demographic and clinical information of the patients were 
presented in Table 1. The total LAS, total count of B1, 
B2, and all B lines were presented in Table 2. According 
to Bland Altman test, an agreement was found between 
PSUD and SUD in terms of counting B2 lines and LAS for 
each lung and for total lung. Also, no proportional bias was 
detected between PSUD and SUD in terms of counting B2 
lines and LAS for each lung and for total lung. But, there 
was not an agreement between PSUD and SUD according to 
total number of B1 and B lines. And there was proportional 
bias between PSUD and SUD according to total number 
of B1 and B lines (Table 2). The Bland Altman test plots 
related with the count of B2 lines and LAS values were 

Fig. 1   Blant Altman test chart comparing standart ultrasonography 
device and pocked sized ultrasonography device in terms of total 
aeration score and count of total B2 lines. MAD Maximum accepted 
difference
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shown in Fig. 1. Upper and lower limits of agreement and 
the limits of maximum acceptable differences were given 
in Fig. 1 also. Maximum acceptable difference for B2 lines 
was 9 and for LAS was 11. Kappa values for the evaluation 
of presence or absence of AL was moderate and good. There 
was good inter class correlation coefficient value as greater 
than 0.8 between two physicians in terms of counting of total 
B1, B2, B lines and calculating of total LAS for SUD. Also, 
there was good inter class correlation coefficient value as 
greater than 0.7 between two physicians in terms of count-
ing of total B1, B2, B lines and calculating of total LAS for 

PSUD (Table 2). The compatibility between SUD and PSUD 
for determination of static air bronchogram, dynamic air 
bronchogram, consolidation pattern, pleural line, lung slid-
ing was shown in Table 3. Figure 2 shows images recorded 
with the two devicies in the evaluation of interstitial pat-
terns, consolidation patterns and PE of the patients.   

4 � Discussion

A focused lung ultrasound can allow quick assessment of 
pulmonary edema, pneumonia, PE, and pneumothorax in 
ICU patients and PSUD has the potential to increase practi-
cality, and usage rate of LUS. Our study showed that PSUD 
is compatible with SUD in the visualization of consolida-
tion, interstitial patterns, PE and calculation of LAS.

There was good overall agreement for detecting and 
visualization of PE in our ICU patient population. In PE, 
ultrasound is useful for diagnosis, prognosis and to guide 
therapeutic interventions, and it has been used to detect PE 
for more than 50 years [14]. PE are seen in more than 60% 
of ICU patients and can be associated with increased dura-
tion of mechanical ventilation (MV) and ICU stay [14]. The 
evidence suggests that ultrasound is superior to chest radiog-
raphy for detecting PE in ICU patients lying supine position 
[16]. Additionally, it is known that when ultrasonography is 
used for pleural imaging, there are some evidence that there 
is an improvement in patients outcome [17, 18]. Because 
of these reasons quick, accurate and reliable imaging of PE 
is very important, and PSUD may have additional value 
in the increasing of practicality and utility of the pleural 
assessment. In our study there was good agreement between 
the visualization of PE with both devices and in both side 
of the lung. These results suggest that PSUDs can be used 
for this aim with high reliability. In two previous studies, 
Dalen [19] and Graven [20] evaluated usability of PSUD for 
compare it with SUD. Both articles investigating the pleural 
applications of hand-held ultrasound showed good overall 
agreement when comparing with high-tech ultrasound sys-
tems. In these studies, it was understood that patients were 
evaluated either in a hospital or in an outpatient clinic. Dalen 
et al. found a high sensitivity, specificity and positive and 
negative predictive values when evaluating PE with a PSUD. 
Graven et al. found that nurses from cardiology department 
can successfully assess and obtain reliable measurements 
of the pleural and pericardial cavities in all participating 
patients [19, 20]. PSUDs detect PE with higher sensitivity 
and specificity than chest X-Ray, and provide valuable infor-
mation about the size and depth of the PE, the echogenic-
ity of the fluid, the presence of septated or loculated fluid, 
pleural thickening and nodularity, and the presence of any 
contralateral PE.

Table 1   Demographics and clinical findings of the patients

N, n number, F female, M male, BMI body mass index, kg/m2 kilo-
gram per square meter, APACHE-II acute physiology and chronic 
health evaluation score, SOFA sequential organ failure assessment, 
PaO2 partial arterial oxygen pressure, PaCO2 partial arterial carbon 
dioxide pressure, SpO2 oxygen saturation
* Mean ± standard deviation
** Median (interquartile range)

N = 33

Age (Years)* 69.6 ± 15.7
Gender, F/M n (%) 13 (39.4) / 20 (60.6)
BMI (kg/m2)* 31.0 ± 9.8
APACHE II* 17.8 ± 6.4
No mechanical ventilation, n (%) 18 (55)
Invasive mechanical ventilation, n (%) 9 (27)
Non-invasive mechanical ventilation, n (%) 6 (18)
Arterial blood gas analysis
 PH** 7.43 (7.39–7.48)
 PaO2 (mmHg)** 73.25 (65.47–98.47)
 PaCO2 (mmHg)** 42.85 (33.60–50.37)
 SpO2 (%)** 95.05 (93.27–98.00)
 HCO3 (mmol/L)** 28.05 (23.35–30.05)
 Lactat (mmol/L)** 1.40 (1.20–1.90)

Admission diagnosis
 Cardiovascular disease, n (%) 24 (72.7)
 Infection, n (%) 21 (63.6)
 COPD, n (%) 19 (57.6)
 Renal disease, n (%) 17 (51.5)
 Pulmonary edema, n (%) 17 (51.5)
 Pleural effusion, n (%) 17 (51.5)
 Pneumonia, n (%) 14 (42.4)
 Endocrinological disease, n (%) 12 (36.4)
 Obstructive sleep apnea syndrome, n (%) 9 (27.3)
 Neurological disease, n (%) 9 (27.3)
 Pulmonary hypertension, n (%) 8 (24.2)
 Sepsis, n (%) 8 (24.2)
 Atelectasis, n (%) 8 (24.2)
 Bronchiectasis, n (%) 5 (15.2)
 Septic shock, n (%) 2 (6.1)
 Asthma, n (%) 2 (6.1)
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As can be seen on the Table 3, agreement between both 
devices was very low in the evaluation of pleural line. This 
can be explained by the use of sector probe [21]. We used 
this probe in order to better visualize deep part of the lung. If 
the indication of LUS examination is pleural evaluation for 
example pneumothorax, linear probe should be used.

The second important LUS pattern that we evaluated in 
this study was alveolar sydrome, including dynamic and 
static air bronchograms and consolidation patterns. When 
the lung density increases and the tissue air ratio is high, 
LUS will reveal an anatomical solid tissue-like pattern that 

has been named as alveolar syndrome. Like interstitial syn-
drome, alveolar syndrome is a non-specific sonographic 
finding in many different lung conditions. They can be seen 
in pneumonia, ARDS, atelectasis, pulmonary contusions 
and pulmonary infarcts [22]. In our study, we compared two 
devices in the imaging of consolidation pattern region by 
region, and we found that there was very good agreement 
in both lung as in many regions of lung. Our results sug-
gest that PSUDs can be used in the evaluation of consolida-
tion pattern with similar reliability of SUDs. But, we could 
not find any study evaluating PSUDs in the evaluation of 

Table 2   Results of Bland Altman and consistency statistics between standard ultrasonography device and pocket sized ultrasound device for B 
lines and LAS

SUD Standart ultrasonography device (Vivid-Q), PSUD pocket sized ultrasonography device (Vscan), LAS lung aeration score, ICC interclass 
correlation coefficients
* Number (percentage)
** Median value [interquartile range]
*** There is agreement (If there is agreement, values were marked as bold under agreement column)
**** There is no proportional bias (If there is no proportional bias, values were marked as bold under proportional bias column)

Parameter SUD PSUD Agreement
P value

Proportional bias
P value

ICC (SUD) ICC (PSUD)

Number of B1 lines** Left lung 12 [7–15] 14 [7–20] 0.003 0.001 0.864 0.834
Right lung 12 [9–18] 16 [11–22] 0.008 0.001 0.835 0.824
Total 24 [17–33] 32 [15–43] 0.001 0.0001 0.887 0.845

Number of B2 lines** Left lung 4 [1–6] 3 [2–5] 0.724*** 0.271**** 0.826 0.765
Right lung 4 [2–7] 3 [1–5] 0.027 0.136 0.945 0.847
Total 6 [3–13] 6 [2–10] 0.214*** 0.138**** 0.901 0.859

Number of total B lines** Left lung 16 [4–20] 16 [9–25] 0.003 0.045 0.938 0.857
Right lung 18 [13–23] 18 [12–30] 0.075*** 0.002 0.875 0.889
Total 35 [22–40] 38 [20–51] 0.003 0.0001 0.962 0.885

LAS** Left lung 7 [3–9] 7 [4–9] 1.000*** 0.859**** 0.846 0.657
Right lung 8 [4–11] 7 [4–10] 0.365*** 0.989**** 0.944 0.954
Total 15 [10–19] 13 [8–16] 0.510*** 0.853**** 0.948 0.885

Table 3   Compatibility for 
different values of Vivid-Q and 
Vscan ultrasound devices in 
different regions of the lung

AL A lines, SAB static air bronchogram, DAB dynamic air bronchogram, CP consolidation pattern, PL 
pleural line, LS lung sliding, PE pleural effusion
* Kappa value

Lung area AL* SAB* DAB* CP* PL* LS* PE*

1 0.71 0.87 0.87 0.87 0.65 0.81
2 0.61 0.75 0.80 0.75 0.51 0.64
3 0.72 0.89 0.87 0.89 0.57 0.74 0.65
4 0.63 0.68 0.67 0.74 0.60 0.63
5 0.77 0.82 0.70 0.57 0.52
6 0.64 0.86 0.77 0.72 0.68 0.71
7 0.58 0.66 0.81 0.66 0.63 0.72
8 0.59 0.88 0.88 0.89 0.57 0.81 0.73
9 0.62 0.60 0.65 0.65 0.55 0.67
10 0.70 0.63 0.82 0.56 0.53 0.57
11 0.86 0.68 0.81 0.74 0.50 0.77
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alveolar sydrome. Additionaly as we can see in Fig. 2c it is 
possible to detect alveolar patterns under the PE with LUS 
as we can see thorax CT. It is difficult to detect pneumonia 
or atelectasis under the PE with chest x-ray in lying ICU 
patients. Our results suggest that PSUD can be very useful 
in the evaluation of alveolar syndrome in ICU patients but 
further studies are necessary to confirm these findings.

After evaluation of pleura the most frequent use of 
LUS in the clinical practice is the evaluation of B lines. In 
recent years, the usage of LUS and B lines in the evalua-
tion of lung edema and decision for diuretics and ultrafil-
tration requirement have been increased [2, 23]. Recently, 

recommendations related with these usage can be found in 
the cardiology guidelines [24, 25]. Counting of the B-line 
can allow serial monitoring of patients for pulmonary 
edema. The higher number of B-line in heart failure and 
dialysis patients are associated with higher risk of death.

In our study both device showed very similar mean num-
ber of B lines in each lung and the same results were also 
obtained for the total number of B1 and B2 lines. While 
there was no significant difference between the devices in 
terms of total B2 lines in Blant Altman analysis, there were 
no agreement and proportional bias was exist beween the 
two devices in total B1 lines and total B lines. Most likely 

Fig. 2   Images recorded in the same area with PSUD (1 numbered 
after letter) and SUD (2 numbered after letter) for (A1,2): pleural 
line (Blue arrows) and B lines (Red arrows), (B1,2): pleural effusion 

(Blue arrows), (C1,2): pleural effusion (Blue arrows), atelectatic lung 
(Red lines) and static air bronchograms (White arrows)
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explanation would be related with clip duration. This expla-
nation is supported by when we look at the mean number 
of B lines, we can see that the number of B lines is higher 
with PSUD than obtained with by SUD. Because, it has been 
shown that shorter clips can underestimate the number of 
B-lines seen [26, 27]. Platz et al. compared a PSUD with 
high-end USG device for the impact of different duration 
of ultrasound clips on the measured number of B lines [26]. 
They identified that there was a higher number of B-lines 
on the 4 s LUS clips by comparison with 2 s LUS clips and 
on the 6 s LUS clips by comparasion with 4 s LUS clips. In 
our study, devices clip duration was 3 s for SUD and 6 s for 
PSUD. This can explane why mean number of B lines higher 
with PSUD than SUD. Second reason would be that there 
can be poor intra-class agreement between measurements 
of the same physician. Gullett et al. evaluated inter-rater 
and intra-rater agreement in the counting of B line numbers 
by using ICC test for the patients who admitted to the ED 
with acute undifferentiated dyspnea [28]. In this study, the 
inter-rater correlation coefficients were found to be 0.697 for 
733 zones and 0.647 for 266 zones, respectively and intra-
rater correlation coefficients were found to be 0.676 and 
0.586, respectively. These results could suggest that there 
was potential bias perceived by the sonographers for ordinal 
assessment of B-line concentration [28]. In our study, we 
did not calculate intra-rater agreement but our results could 
have been influenced from this factor. Thirdly, it may be 
related with time difference and changing in the patient posi-
tion during this period. Earlier studies showed that changing 
in patient position from supine to the semirecumbent may 
decrease B line numbers in the same lung regions [29]. The 
number of B-lines may also change within minutes following 
a change in position from sitting to supine [29]. All these 
findings suggest that measurement of B lines with PSUDs 
is reliable, but further studies require to standardize the 
method. Lastly and interestingly, despite the existence of 
statistically significant difference between the mean number 
of B lines recorded and counted with both devices, there was 
no significant difference the calculated LAS or extravascular 
lung water (EVLW) scores between two devices [1]. Unlike 
the LAS system EVLW scoring system is based on B line 
scoring, evaluates 28 zones and generally is used in patients 
with heart failure and pulmonary edema and both system 
screen similar lung areas (Table 4). Our mean B line number 
with PSUD and SUD were 38 and 35 respectively and if we 
were used 28 zone EVLW scoring system, these numbers 
were going to be classified as score 3.

At the end of the study, we aimed to investigate the agree-
ment between the calculated LASs by the two devices. We 
found that the best consistency between the devices was seen 
in the evaluation of LAS. When we analyse the mean scores 
of the measurements they were very similar, and there were 
no significant difference between the mean scores. A LAS 

was proposed and successfully applied to assess rearation 
in ventilator associated pneumonia, predict weaning failure 
from mechanical ventilation and monitor aeration in ECMO 
patients [3, 7, 30, 31]. A daily LAS assessment can be used 
to monitor of the respiratory disease. The LAS may guide 
fluid management in septic ARDS patients: in this setting, 
the LAS score variations are more sensitive than oxygena-
tion in early detection of lung aeration deterioration due to 
fluid loading [32–34]. In patients with ARDS, the regional 
lung ultrasound score is strongly correlated with tissue den-
sity assessed with quantitative computed tomography (CT), 
and the increase in lung volume induced by positive end-
expiratory pressure (PEEP) in patients with ARDS [33, 34]. 
The LAS can help in the weaning from mechanical venti-
lation. After a successful weaning trial, patients who will 
experience post-extubation distress have a higher LAS than 
those successfully extubated [30].

To date, however, the comparison of PSUD and SUD in 
the evaluation of LAS has never been performed. To our 
knowledge, this is the first study comparing PSUD with SUD 
to assess LAS in these patients through bedside ultrasound.

5 � Limitations of the study

We have some limitations in our study; we used phased array 
probe for the measurements although it would be more reli-
able to use linear probe [21]. Default recording time of our 
devices were different and this might have beeen cause to 
count B lines differently.

In our study we used 12 area scoring system but we 
evaluated only 11 areas; Because of bad image quality we 
excluded zone 8. But we believe that absence of zone 8 
evaluation negatively influenced our conclusion since our 
study is a technical study comparing devices’ capability of 
imaging zone by zone. Additionally we didnt make a clinical 
decision according to our results such as to start or stop anti-
biotic or diuretic therapy. Lastly it is possible to find other 
studies in literature which use 11 zones [35, 36]. Patients 
changed position, affecting measures and limiting any form 
of standardising. Lastly we didn’t evaluated intra-operator 
agreement.

Table 4   The scoring systems for the severity of the B lines

EVLW Extravascular lung water score. Referance 1

Score Number of B-Lines EVLW

0 ≤ 5 Absent
1 6–15 Mild degree
2 16–30 Moderate degree
3  > 30 Severe degree
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6 � Conclusions

We have found PSUD to be in good overall agreement with 
high-end ultrasound systems in the detections of PE, alveolar 
syndrome, consolidation patterns and calculation of LAS. 
Further research is needed with more standardized compari-
son for B-line evaluation by PSUDs.
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