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Introduction 

There is an increasing technological advances of transducers and 
software and better image acquisition, with the evolution of portability 
and the technique of use, the ultrasonography becomes part of the 
arsenal of investigation and follow-up of several diseases, in the most 
diverse clinical areas.1,2 US has long been considered a poor-quality 
method to access the lung, but it has been observed in the last two 
decades that the presence of structures other than air in the lung opens 
an acoustic window and allows evaluation of pulmonary oedema 
and fibrosis, which can be directly seen and quantified.3,4 The role 
of pulmonary US in the evaluation of various pulmonary conditions 
has been previously reported.4–8 The main pulmonary manifestations 
in SS include interstitial lung disease (ILD) and pulmonary arterial 
hypertension (PAH), with or without pulmonary fibrosis.9 Pulmonary 
involvement occurs in approximately two-thirds of SS patients, and 
respiratory symptoms generally correlate with radiological evidence 
of pulmonary fibrosis and restrictive disease in lung function tests; 
being an important cause of morbidity and mortality.10,11 Some studies 
have been conducted to demonstrate the use of ultrasonography in 
the monitoring of pulmonary involvement in systemic sclerosis.3–5,12–20 
B-lines, previously referred to as “ultrasonographic pulmonary comets” 
or “comet tails”, are images that are detectable echographically, 
described in the evaluation of different forms of ILD; and consist of 
reflections of the US beam from the interlobular septum thickened 
by water or collagen, multiples, starting from the pulmonary surface. 
Interest in evaluating the presence of B-lines in patients with ILD is 
mainly to allow the early diagnosis of this pulmonary alteration and 

its follow-up, mainly when the scan is not available.3,6,12,14-16,21 This 
study is justified by the scarcity of publications regarding the use of 
pulmonary ultrasonography in our population with control group. 
There is no description in the literature, so far, of pulmonary US 
evaluation in systemic sclerosis in our country.

Method 
This is a cross-sectional, descriptive and control group study. 

Population and sample 

Thirty patients diagnosed with SS, with active records, attended 
at the rheumatology outpatient clinics of the General Hospital of 
Goiânia Dr. Alberto Rassi (HGG) and Clinical Hospital of the Federal 
University of Goiás (HC-UFG), both located in the city of Goiania - 
Goias (Brazil); and 10 healthy subjects were included in this study in a 
convenience sample, in 2016. Inclusion criteria were individuals aged 
18 years or older who met the SS criteria of ACR / EULAR, 2013 
(22) and able to understand and sign an informed consent form (ICF). 
Patients with overlapping syndromes, with associated infections or 
neoplasms, with any other lung disease other than ILD and with heart 
disease were excluded. The Ethics Committees of the two hospitals 
approved the study (2.007.032 – HGG / 2.098.991 – HC), and the ICF 
was obtained from all participants.

Data collect

After agreement and signing of the ICF, the participants performed 
the US exam on the day of their pre-scheduled consultations at the 
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Abstract

The objectives of this study were to evaluate changes in the lung parenchyma in systemic 
sclerosis (SS) using ultrasonography; associate this findings with the clinical criteria and 
high-resolution computed tomography (HRCT). Methods: Thirty SS outpatients of two 
public hospitals in Brazil and ten healthy subjects underwent pulmonary ultrasound (US) 
examination, evaluating pulmonary parenchyma alterations in 14 intercostal spaces. The 
B-lines, structures indicative of pleural septal thickening, when present, were graded by a 
simplified score. HRCT of lung carried out previously were correlated with lung ultrasound. 
Results: Changes in pulmonary parenchyma seen by the US in such population were the 
B-lines, present in 96.67% of the patients. The classification of pulmonary US in this group 
was normal in 16.67%, mild in 30%, moderate in 36.67% and marked in 16.67% of the cases. 
Pulmonary US sensitivity in this study was 93% and specificity 77%. Patients with SS in the 
diffuse form had a higher number of B-lines than those in limited form. Correlation between 
pulmonary US and the number of B-lines was positive r=0.95; (p<0.001). HRCT scans with 
reports of pulmonary fibrosis presented more B-lines, r=0.54; (p=0.006). In the correlation 
between the semiquantitative US lung score and the ACR / EULAR Classification Criteria 
2013, there was significant agreement (p = 0.010). Conclusion: The pulmonary parenchyma 
changes in SS identified through the US in this work were the B-lines. Pulmonary US with 
semiquantitative B-line score presented high sensitivity for interstitial lung disease (ILD) 
investigation. The manifestation of diffuse pulmonary parenchymal disease seen by the 
pulmonary US of this population was compatible with the results of previous studies.

Keywords: ultrasonography; ultrasound; systemic sclerosis; lung; interstitial lung 
disease, pulmonary fibrosis
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respective outpatient clinics or scheduled for the examination to be 
appropriate for them. Afterwards, data were collected from the medical 
records, related to the presentation of the disease, time of diagnosis, 
presence, and type of autoantibodies, clinical manifestations reported, 
and results of HRCT previously performed.

Pulmonary US evaluation

The pulmonary evaluation by the US method was performed in 
a physician’s office, with a temperature stabilized at 23 °C, using 
a portable device of the ESAOTE brand (Genova - Italy), model 
MyLab25Gold equipped with a low-frequency convex probe (3.5 
MHz), in B-mode.1 This transducer was chosen because it allows a 
good image of both superficial and deep structures in the lung.6 The 
patients were placed in dorsal decubitus for anterior chest evaluation 
and seated for posterior chest evaluation.

In the absence of consensus on how to perform focused lung 
ultrasonography6,8,23 and the expectation of making the examination 
feasible during outpatient visits, a simplified evaluation composed of 
14 intercostal spaces was used, according to Table 1; demonstrated 
in Gutierrez et al (2011); because it is easily accessible and covers 
the main pulmonary segments involved with pulmonary interstitial 
fibrosis.

Table 1 Anatomical sites by the simplified method of evaluation of B-lines by 
ultrasonography in SS patients

 Anatomical lines Lung intercostal 
space 

Right and left anterior hemithorax Para-sternal 2nd LIS 
 Mid-clavicular 4th LIS 
 Anterior axillary 4th LIS 
 Mid-axillary 4th LIS 
Right and left posterior hemithorax Paravertebral 8th LIS 
 Infra-scapular 8th LIS 
 Posterior axillary 8th LIS 

LIS, lung intercostal space. 

Source: Modified from GUTIERREZ, M. et al. Arthritis research & therapy, v. 
13, n. 4, p. R134, 2011. 

The B-line was defined as a coherent, wedge-shaped or triangular 
echogenic signal with a narrow beginning near the edge of the 
image at the pleural line extending longitudinally by the pulmonary 
parenchyma to the edge of the image (Figure 1).3,21

Figure 1 B-lines: vertical and perpendicular to the pleural echo, starting 
from it with comet tail. appearance. 2 B-lines (arows) in patient with systemic 
sclerosis (Author’s own imsage). 2 B-lines (arows) in patient with systemic 
sclerosis (Author’s own imsage).

The number of lines was counted in each intercostal space evaluated 
and subsequently added and graded according to the semiquantitative 
score, where it is considered normal <5 B-lines, mild from 6 to 15 
B-lines, moderate from 16 to 30 B-lines and marked > 30 B-lines.21 
The researcher who performed the US examinations of all the patients 
and controls presented experience and training in ultrasonography and 
had no previous information on the results of tomography or clinical 
data of the patients.

HRCT assessment 

The HRCT were reviewed after the US, based on the patient’s 
medical records. We evaluated those performed in the last 6 months 
prior to the implementation of the US; taking into consideration 
the presented reports, as to the presence or not of alterations of the 
pulmonary parenchyma, as (a) without abnormalities (normal), (b) 
pure ground glass opacity, and (c) pulmonary fibrosis (including 
reticular thickening, bronchiectasis and bronchioloectasias).14,21,23 

Statistical analysis

Descriptive statistical analysis where continuous variables 
are expressed as mean and standard deviation, simple frequency 
and percentage. The categorical data are presented in absolute and 
relative frequency, counts and percentages. Inferential statistics were 
performed in the form of χ2 test (chi-square), Spearman’s correlation 
coefficient or Mann-Whitney test as appropriate. For all analysed 
data, a significance level of 5% (p ≤0.05) was adopted. All statistical 
analyses were performed using Stata 13.0 software from 2013.

Results 
Demographic data for both groups are shown in Table 2. The 

feasibility of the US examination in this study was 100%, i.e., all 
patients and controls underwent the examination. The time to perform 
the pulmonary evaluation was on average 15 minutes. B-lines were the 
most observed structural changes in lung parenchyma, being present in 
the 29 (96,67%) patients evaluated and in 03 (30%) of the 10 healthy 
controls. The graduation of the semiquantitative US pulmonary score 
in the group of patients and in the control group are listed in Table 
3. It is observed that 09 patients had a mild ultrasonographic score, 
where the number of lines ranged from 06 to 15 lines, and 04 of these 
patients had line number greater than 10. The positive predictive value 
(ppv) was 0.7 and the negative predictive value (npv) of 0.66 was 
evaluated for the presence of changes in the pulmonary US in patients 
with an IPD diagnosis. The sensitivity of the US lungs in the patients 
of this study was 93% and the specificity was 77%. The mean B-lines 
present in the pulmonary US of the 07 patients classified as ES diffuse 
cutaneous form was 26.9, while the mean of these lines in the 23 
patients classified as ES cutaneous limited form was 15.8. Ten HRCTs 
were performed in a period equal to or less than 06 months after 
pulmonary US, and the correlation between the changes described in 
the HRCT and the semiquantitative score of the US positive but not 
significant (p = 0.3729) was recorded. The median number of B-lines 
was 24 in the group of patients with pulmonary alterations described 
in HRCT, while in those without HRCT changes the median was 6. 
In the correlation between the B-line quantification by the pulmonary 
US and the reports of the HRCT evaluated, those described as fibrosis 
presented a greater number of B-lines. In the association between the 
semiquantitative score of the pulmonary US and the presence of the 
ACR / EULAR Classification Criteria 2013, it is noted that those with 
higher scores in the classification criteria presents a higher degree of 
pulmonary parenchyma changes, with positive agreement (p = 0.010) 
(Figure 2).
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Table 2 Demographic and epidemiological data of 30 patients diagnosed with 
SS and 10 healthy controls from two public hospitals in Goiânia - Goiás (Brazil)

 
  SS patients (n = 30)  Controls (n = 10) 

Female / Male (%) 26 / 04 (86,7 / 13,3)  09 / 01 (90 / 10) 
Age, mean (± SD) Min/Max 
(years)  48,96 (13,4) 31 / 79  

 44,13 (14,85) 25 / 60 

Classification 
Limited / Diffuse – n (%) 23 (76,6) / 07 (23,3) __ 

Disease duration (years) 
Mean (± SD) Min/Max 12,78 (9,59) 02 / 37 __ 

Smoking - n (%) 
Absent 
Current 
Ex-smoker 

26 (86,6) 
01 (3,3) 
03 (10) 

10 (100) 
 0 (0) 
 0 (0) 

Anti-Scl70 
positive / investigated - n (%) 

11 / 18 (61,1) __ 

Anticentrômero 
positive / investigated - n (%)  04 / 06 (66,7) __ 

SS, systemic sclerosis. 

Table 3 Distribution of graduation of the semiquantitative US pulmonary 
score in the group of 30 patients diagnosed with systemic sclerosis and 10 
healthy controls

Semiquantitative score Patients n (%) Controls n % 
Normal (< 5 B-lines) 05 (16,6) 10 (100) 
Mild (from 6 to 15 B-lines) 09 (30) 0 
Moderate (from 16 to 30 B-lines) 11 (36,6) 0 
Marked (> 30 B-lines) 05 (16,6) 0 
Total 30 (100) 10 (100) 

Figure 2 Association of the B-lines nunber with ACR/EULAR criteria.

Patients with a criteria value greater than 19 had a greater number of B-lines 
(gray color).

Discussion 
This is the first study of pulmonary ultrasonography in SS 

performed in Brazil, particularly in the central-west region. The 
population of this study came from two tertiary public hospitals, 
which are a reference in the treatment of rheumatic diseases in our 
State and in several neighbouring states. This population corresponds 
to the epidemiological description of SS in the literature.9,11,14,21,23–25 
US has been shown to be a very viable imaging method, as in this 
study, and it can be used in a wide range of medical areas, including 
bedside patients, with low-cost portability.6 Patients diagnosed with 
diffuse or limited SS evolving with interstitial lung disease had 
multiple B-lines on ultrasonography, corresponding to the findings 
of the study by Kielhauser et al.4 and Moazede-Fuerst et al.16 In the 
study by Lichtenstein et al.,7 the pulmonary US showed a sensitivity 

of 93% and specificity of 93% for the diagnosis of the interstitial 
syndrome in an intensive care unit. The high sensitivity of this method 
(93% in this study) demonstrates its importance for the evaluation of 
patients with SS that can progress with ILD, drawing attention to early 
pulmonary alterations and thus suggesting who and when to perform 
HRCT.14,16,20,21,23 As seen in Gargani et al.3 and Gigante et al.14 the 
B-lines observed here by pulmonary US have a correlation with the 
presence of interstitial lung disease evaluated in HRCT in SS patients. 
These results confirm that pulmonary US is a sensitive technique 
for the evaluation of this pulmonary manifestation in patients with 
SS. Ultrasonography can be used to follow up individuals with 
established disease and can become a viable method for the evaluation 
of SS patients with incipient pulmonary alterations.3,16 The pulmonary 
evaluation by US in patients with SS with pulmonary involvement 
associated with the simplified semiquantitative score of B-lines may 
benefit the diagnosis and follow-up of these patients as an additional, 
alternative or complementary method, with a significant correlation 
with HRCT.21,26 A systematic review and meta-analysis showed the 
AUC value of the SROC curve was 0.912 and 0.917 considering 9 
studies, which indicated high sensitivity and low false positive rate 
for most of the included studies, high sensitivity was observed in 
our sample too.27 Our study corroborates the validity of this analysis, 
contributing to an increase in the number of patients evaluated by this 
score. It is shown that the ILD manifestations of patients with SS seen 
in the pulmonary US of this sample were compatible with the results 
and observations of previous studies.21,26,27 We are aware of limitations 
associated by the small number of rescued HRCTs does not allow 
a significant concordance or correlation with the severity of lung 
involvement in this study. Due to the lower incidence of this disease, 
the number of patients evaluated was limited. Most patients already 
had a well-established disease. In conclusion, our sample there was 
a favorable correlation with HRCT and B lines with an expressive 
sensitivity and specificity of this tool. It is sought to stimulate new 
centres to perform pulmonary US evaluation in SS or even to develop 
a multicentre study to standardize and validate this method for 
monitoring ILD in SS, to colaborate in the clinical practice of the 
reumatologist. 

Acknowledgments
None.

Conflicts of interest
The authors declare that they have no conflict of interests.

Funding
This project was not sponsored.

References
1. Schmidt WA, Backhaus M. What the practising rheumatologist needs to 

know about the technical fundamentals of ultrasonography. Best Pract 
Res Clin Rheumatol. Elsevier Ltd; 2008;22(6):981–999. 

2. Francisco Neto MJ, Rahal Junior A, Vieira FAC, et al. Advances in lung 
ultrasound. Einstein (São Paulo) [Internet]. 2016;14(3):443–448. 

3. Gargani L, Doveri M, D’Errico L, et al. Ultrasound lung comets in 
systemic sclerosis: a chest sonography hallmark of pulmonary interstitial 
fibrosis. Rheumatology (Oxford). 2009;48(11):1382–1387. 

4. Kielhauser S, Brickmann K, Tripolt N, et al. Sonographic assessment of 
interstitial lung disease in patients with rheumatoid arthritis , systemic 
sclerosis and systemic lupus erythematosus. Clin Exp Rheumatol. 
2015;3–7. 

https://doi.org/10.15406/mojor.2023.15.00625
https://pubmed.ncbi.nlm.nih.gov/19041073/
https://pubmed.ncbi.nlm.nih.gov/19041073/
https://pubmed.ncbi.nlm.nih.gov/19041073/
https://www.scielo.br/j/eins/a/txLpnpFLngsZrxq6mZQcXvh/?lang=en
https://www.scielo.br/j/eins/a/txLpnpFLngsZrxq6mZQcXvh/?lang=en
https://academic.oup.com/crawlprevention/governor?content=%2frheumatology%2farticle-abstract%2f48%2f11%2f1382%2f1790074
https://academic.oup.com/crawlprevention/governor?content=%2frheumatology%2farticle-abstract%2f48%2f11%2f1382%2f1790074
https://academic.oup.com/crawlprevention/governor?content=%2frheumatology%2farticle-abstract%2f48%2f11%2f1382%2f1790074


Ultrasonographic pulmonary evaluation in systemic sclerosis and control group with acr/eular criteria and 
high-resolution computed tomography

97
Copyright:

©2023 Mendonça et al.

Citation: Mendonça JA, de Oliveira FMGP, da Silva NA. Ultrasonographic pulmonary evaluation in systemic sclerosis and control group with acr/eular criteria 
and high-resolution computed tomography. MOJ Orthop Rheumatol. 2023;15(3):94‒97. DOI: 10.15406/mojor.2023.15.00625

5. Buda N, Kosiak W, Smolenska Z, et al. Transthoracic lung ultrasound 
in the monitoring of interstitial lung disease: A case of scleroderma. Pol 
Arch Med Wewn. 2013;123(12):721–722. 

6. Kristensen MS, Teoh WH, Graumann O, et al. Ultrasonography for 
clinical decision-making and intervention in airway management: From 
the mouth to the lungs and pleurae. Insights Imaging. 2014;5(2):253–
279. 

7. Lichtenstein DA. Ultrasound examination of the lungs in the intensive 
care unit. Pediatr Crit Care Med [Internet]. 2009;10(6):693–698. 

8. Volpicelli G, Elbarbary M, Blaivas M, et al. International evidence-
based recommendations for point-of-care lung ultrasound. Intensive 
Care Med. 2012;38(4):577–591. 

9. Desbois AC, Cacoub P. Systemic sclerosis: An update in 2016. 
Autoimmunity Reviews. 2016;15(5):417–426. 

10. Freire EAM, Ciconelli RM, Sampaio-Barros PD. Analysis of diagnostic, 
classification, activity and severity criteria in systemic sclerosis. Rev 
Bras Reumatol. 2004;44(1):40–45. 

11. McCray CJ, Mayes MD. Update on systemic sclerosis. Curr Allergy 
Asthma Rep. 2015;15(5):25. 

12. Barskova T, Gargani L, Guiducci S, et al. Lung ultrasound for the 
screening of interstitial lung disease in very early systemic sclerosis. 
Ann Rheum Dis [Internet]. 2013;72(3):390–395. 

13. Cappelli S, Randone SB, Camiciottoli G, et al. Interstitial lung disease 
in systemic sclerosis: Where do we stand? Eur Respir Rev [Internet]. 
2015;24(137):411–419. 

14. Gigante A, Rossi Fanelli F, Lucci S, et al. Lung ultrasound in systemic 
sclerosis: correlation with high-resolution computed tomography, 
pulmonary function tests and clinical variables of disease. Intern Emerg 
Med. Springer Milan; 2015;11(2):213–217. 

15. Gutierrez M, Pineda C, Cazenave T, et al. Ultrasound in systemic 
sclerosis. A multi-target approach from joint to lung. Clin Rheumatol. 
2014;33(8):1039–1047. 

16. Moazedi-Fuerst FC, Zechner PM, Tripolt NJ, et al. Pulmonary 
echography in systemic sclerosis. Clin Rheumatol. 2012;31(11):1621–
1625. 

17. Pinal-Fernandez I, Pallisa-Nuñez E, Selva-O’Callaghan A, et al. Pleural 
irregularity, a new ultrasound sign for the study of interstitial lung 
disease in systemic sclerosis and antisynthetase syndrome. Clin Exp 
Rheumatol. 2015;33(4 Suppl 91):136–141. 

18. Sperandeo M, De Cata A, Molinaro F, et al. Ultrasound signs of 
pulmonary fibrosis in systemic sclerosis as timely indicators for chest 
computed tomography. Scand J Rheumatol [Internet]. 2015;44(5):389–
398. 

19. Sperandeo M, Rotondo A, Guglielmi G, et al. Transthoracic ultrasound in 
the assessment of pleural and pulmonary diseases: Use and limitations. 
Radiol Medica. 2014;119(10). 

20. Sperandeo M, Varriale A, Sperandeo G, et al. Transthoracic ultrasound 
in the evaluation of pulmonary fibrosis: our experience. Ultrasound Med 
Biol. 2009;35(5):723–729. 

21. Gutierrez M, Salaffi F, Carotti M, et al. Utility of a simplified ultrasound 
assessment to assess interstitial pulmonary fibrosis in connective 
tissue disorders--preliminary results. Arthritis Res Ther [Internet]. 
2011;13(4):R134. 

22. Van Den Hoogen F, Khanna D, Fransen J, et al. 2013 classification 
criteria for systemic sclerosis: An american college of rheumatology/
European league against rheumatism collaborative initiative. Arthritis 
Rheum. 2013;65(11):2737–2747. 

23. Assayag D, Kaduri S, Hudson M. High Resolution Computed 
Tomography Scoring Systems for Evaluating Interstitial Lung Disease 
in Systemic Sclerosis Patients. Rheumatol Curr Res. 2012;1(S1):1–6. 

24. Denton CP. Systemic sclerosis: From pathogenesis to targeted therapy. 
Clin Exp Rheumatol. 2015;33(4 Suppl 92):S3–S7. 

25. Lee JJ, Pope JE. Diagnosis and Management of Systemic Sclerosis: 
A Practical Approach. Drugs. Springer International Publishing; 
2016;76(2):203–213.

26. Gutierrez M, Soto-Fajardo C, Pineda C, et al. Ultrasound in the 
Assessment of Interstitial Lung Disease in Systemic Sclerosis: A 
Systematic Literature Review by the OMERACT Ultrasound Group. J 
Rheumatol. 2020;47(7):991–1000.

27. Radić M, Đogaš H, Gelemanović A, et al. Pulmonary Ultrasonography 
in Systemic Sclerosis-Induced Interstitial Lung Disease—A Systematic 
Review and Meta-Analysis. Diagnostics (Basel). 2023;13(8):1429.

https://doi.org/10.15406/mojor.2023.15.00625
https://pubmed.ncbi.nlm.nih.gov/24185029/
https://pubmed.ncbi.nlm.nih.gov/24185029/
https://pubmed.ncbi.nlm.nih.gov/24185029/
https://pubmed.ncbi.nlm.nih.gov/24519789/
https://pubmed.ncbi.nlm.nih.gov/24519789/
https://pubmed.ncbi.nlm.nih.gov/24519789/
https://pubmed.ncbi.nlm.nih.gov/24519789/
https://pubmed.ncbi.nlm.nih.gov/19675509/
https://pubmed.ncbi.nlm.nih.gov/19675509/
https://pubmed.ncbi.nlm.nih.gov/22392031/
https://pubmed.ncbi.nlm.nih.gov/22392031/
https://pubmed.ncbi.nlm.nih.gov/22392031/
https://pubmed.ncbi.nlm.nih.gov/26802722/
https://pubmed.ncbi.nlm.nih.gov/26802722/
https://www.scielo.br/j/rbr/a/KmDSh8wVb6qFzczhHRxRS9S/?lang=pt
https://www.scielo.br/j/rbr/a/KmDSh8wVb6qFzczhHRxRS9S/?lang=pt
https://www.scielo.br/j/rbr/a/KmDSh8wVb6qFzczhHRxRS9S/?lang=pt
https://pubmed.ncbi.nlm.nih.gov/26139334/
https://pubmed.ncbi.nlm.nih.gov/26139334/
https://pubmed.ncbi.nlm.nih.gov/22589373/
https://pubmed.ncbi.nlm.nih.gov/22589373/
https://pubmed.ncbi.nlm.nih.gov/22589373/
https://pubmed.ncbi.nlm.nih.gov/26324802/
https://pubmed.ncbi.nlm.nih.gov/26324802/
https://pubmed.ncbi.nlm.nih.gov/26324802/
https://pubmed.ncbi.nlm.nih.gov/26494471/
https://pubmed.ncbi.nlm.nih.gov/26494471/
https://pubmed.ncbi.nlm.nih.gov/26494471/
https://pubmed.ncbi.nlm.nih.gov/26494471/
https://pubmed.ncbi.nlm.nih.gov/24535408/
https://pubmed.ncbi.nlm.nih.gov/24535408/
https://pubmed.ncbi.nlm.nih.gov/24535408/
https://pubmed.ncbi.nlm.nih.gov/22903701/
https://pubmed.ncbi.nlm.nih.gov/22903701/
https://pubmed.ncbi.nlm.nih.gov/22903701/
https://pubmed.ncbi.nlm.nih.gov/26315813/
https://pubmed.ncbi.nlm.nih.gov/26315813/
https://pubmed.ncbi.nlm.nih.gov/26315813/
https://pubmed.ncbi.nlm.nih.gov/26315813/
https://pubmed.ncbi.nlm.nih.gov/26099251/
https://pubmed.ncbi.nlm.nih.gov/26099251/
https://pubmed.ncbi.nlm.nih.gov/26099251/
https://pubmed.ncbi.nlm.nih.gov/26099251/
https://pubmed.ncbi.nlm.nih.gov/24496592/
https://pubmed.ncbi.nlm.nih.gov/24496592/
https://pubmed.ncbi.nlm.nih.gov/24496592/
https://pubmed.ncbi.nlm.nih.gov/19111972/
https://pubmed.ncbi.nlm.nih.gov/19111972/
https://pubmed.ncbi.nlm.nih.gov/19111972/
https://pubmed.ncbi.nlm.nih.gov/21851634/
https://pubmed.ncbi.nlm.nih.gov/21851634/
https://pubmed.ncbi.nlm.nih.gov/21851634/
https://pubmed.ncbi.nlm.nih.gov/21851634/
https://pubmed.ncbi.nlm.nih.gov/24092682/
https://pubmed.ncbi.nlm.nih.gov/24092682/
https://pubmed.ncbi.nlm.nih.gov/24092682/
https://pubmed.ncbi.nlm.nih.gov/24092682/
https://www.longdom.org/open-access/high-resolution-computed-tomography-scoring-systems-for-evaluating-interstitial-lung-disease-in-systemic-sclerosis-patie-6218.html
https://www.longdom.org/open-access/high-resolution-computed-tomography-scoring-systems-for-evaluating-interstitial-lung-disease-in-systemic-sclerosis-patie-6218.html
https://www.longdom.org/open-access/high-resolution-computed-tomography-scoring-systems-for-evaluating-interstitial-lung-disease-in-systemic-sclerosis-patie-6218.html
https://pubmed.ncbi.nlm.nih.gov/26457375/
https://pubmed.ncbi.nlm.nih.gov/26457375/
https://pubmed.ncbi.nlm.nih.gov/26659258/
https://pubmed.ncbi.nlm.nih.gov/26659258/
https://pubmed.ncbi.nlm.nih.gov/26659258/
https://pubmed.ncbi.nlm.nih.gov/31263075/
https://pubmed.ncbi.nlm.nih.gov/31263075/
https://pubmed.ncbi.nlm.nih.gov/31263075/
https://pubmed.ncbi.nlm.nih.gov/31263075/
https://pubmed.ncbi.nlm.nih.gov/37189530/
https://pubmed.ncbi.nlm.nih.gov/37189530/
https://pubmed.ncbi.nlm.nih.gov/37189530/

	Title
	Abstract
	Keywords
	Introduction
	Method
	Population and sample  
	Data collect
	Pulmonary US evaluation 
	HRCT assessment  
	Statistical analysis 

	Results
	Discussion
	Acknowledgments
	Conﬂicts of interest 
	Funding
	References
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2

