DOI:10.14235/bs.201&8427

Manuscript TypeOriginal Article

.FosP§tremi k sklerozlu hastalarin tanit aninda akec
YPaH PSlkMber oder mada ekstraparenki mal HRCT bul gul a

Title: Extraparenchymal chest HRCT findings of patients with systemic sclerosis at the time of initial
diagnosis

Running HeadExtraparenchymal HRCT findings in Scleroderma

Authors: Furkan UFKE, Pinar CAKMI&, Ergin SAGTA Veli CBANKAR?, Baki YAGE

Institutions: *Pamukkale University Medical Facullye p ar t ment of Radci ol ogy, D¢

Pamukkale University Medical Facul ey, Department

Address for Correspondenc&urkan UFUK furkan.ufuk@hotmail.com

Cite this articleasU F UK  F, CAKMAK P, S A GT A Bxtrdparenc@drBlANS ARA  V,
HRCT findings of patients with systemic sclerosis at the time of initial diagBegimialem Science

2018. DOI: 10.14235/bs.2023.27

This article has been accepted for publication and undergone full peer review but has not been

through the copyediting, typesetting, pagination and proofreading process, which may lead to

differences between this version and the Version of ReécBtease cite this article ddFUK F,

CAKMAK P, SAGTAS E, COGmerithymarRohessMHRCTYIRIBES lof pdientsE x t r a
with systemic sclerosis at the time of initial diagnosis. Bezmialem Science 2018. DOI:
10.14235/bs.2018.2427

©Copyright 2018 by B-Avaiabledlire @t wWwvedeimialerhboignce®rg s i t y


mailto:furkan.ufuk@hotmail.com

Introduction

Systemic sclerosis (S&8ko0 known as scleroderma, isautoimmune collagen vascular disease
(CVvD@and it causes abnormal collagen growth in tisssigsh as skinung, heart anddigestive tract
SS usually characterized by swelling infthgertips, joint pain and excessive tension and hardness of
skin (1). Chest lgh-resolution computed tomography(HRCT}gignificantly increase the diagnostic
sensitivity oflung involvement in S&-4). Also,mediastinal lymph node enlargeme(LNE) pleural
diseaseor thymic enlargementmay beseenin SSpatients at any time during the illnes¢-10).
However, the extrgparenchymal findings of SS may change with medical treatntent.example,
thymus glandsizedecreases in response to useagfrticosteroids or immunosuppressantdowever,
the risk ofMLNEand pleural disease (pleural effusion or thickeningyeases because of the increased
frequency of infection in patients using corticosteroids or immunosuppresahis?. To the best of
our knavledge, here is no study that \&aluates extra-parenchymalchest CTfindings in newly
diagnosed SS patienfBherefore, ar aim was to evaluate thextra-parenchymal chediRCT findings
in newly diagnosedSSpatients and compare with literatureWe alsoaimed to demonstrate the

relationship betweerthe age atnitial diagnosis anéxtraparenchymaHRCT findings.
Methods

This singlecenter retrospective studyreceived approval from ouinstitutional local ethics

committee.
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Patients

The mtients diagnosedvith systemic sclerosiSS)according to the criteria of thémerican
Rheumatism AssociatiddRAL980 (3) or ACR/EULAR 2013 classification critddafor SSbetween

January 2009 and August 2017 were retrospectiaablyzed

The S$®atientswho underwent HRC3can within one month after the initial diagnosiere
included in the studyTheHRCT indications wepmsitive respiratornysymptoms Patients withhistory
of malignancy esophagehgastric surgenor smokingand patients withadditional rheumatologic
disease (such as rheumatoid arthritg, 6 g r e n  soypati@ntsavitheverlap syndromegsuch as
systemic sclerosisarf§ 6 gr e n  ®vuenap syrmdmmaewere excluded from the studyratients

without HRCT screeninvgthin onemonth after initial diagnosigrere not included in the study.
Highresolution computed tomographyHRCT3canning protocoénd radiological evaluation

All HRCT scans were obtained in the supine position with usingltadetector CTsystem
(Brilliance 16; Philips HealthcarBest, he Netherlands) withfull inspiration and the following
parameter s: Kv, 140; mA's , 280; det ecimmslieceol | i ma
interval, 10 mm field of view (FOV), 35 cm and matrbd,2 x 512 Expiratory scans akeastthree

selectedlevels(aortic arch 2 cmabove the diaphragmand tracheal cana) were obtained.

Theall HRCT images of ttf&Fatients were evaluatetly two radiologistsby consensudAxial
HRCT imagedsf the chestwere evaluatedn the lung windowfor the presence otlistal esophageal
dilatation (with a maximumesghageal diameter 9 mm). AlsoHRCT images were evaluated in the

mediastinawindowfor the presence ofhymic hyperplasigTH)(increased thymithicknesswith > 13
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mm), mediastinal lympmode enlargemen{MLNE) (increasedshort-axis dameter with > 10 mm),

pleural or pertardialabnormalities (effusion othickening)

Statistical Analysis

Statisticalanalysiswas performedusing StatisticalPackage for the Social Scien¢8PSS) for
Windows (Version 19: SPSS Inc. IBM Corp, Chicago, IL, G8Ajinuous and categorical data are
reported Shdrequercy and percentagdentergroup comparisons were performed using
independentT-test ora MannWhi t ney U t est for continuous
coefficientsand univariate correlatios were used to detect the relationship between continuous

variablesP <0.05 was considered to indicate statistical significance.

Results

Medical databasenalysis revealed total of 101 patients werenewly diagnosed with SS
between January 2@and August 201L.7Among these patients} patients with history of malignancy
(2breast 1 lung, 1 rectuneancer), 9 patients with additional rheumat diseas®r overlap syndromes
4Sj 6 gr en Brlyeanuhtoid antbritis2 dermatomyositisl systemic lupus erythematosusnd
9 patients with smoking history weexcluded fronthe study. In addition26 patientswith >1-month
interval betweenimaging and initiabtliagnosis 2 patientswith severe artifacton HRCTTotally, 51
patients(88.2% women)45 of 51] and 11.8% mef6 of 51]; mean aget STD49.2 yearst+ 13.9 range
18 - 71 yeary who met the appropriate condibns were included in thetudy. The median time

between SS diagnosis and HRCT examination was 8 days (ra@8eddys).

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of ReécBtease cite this article ddFUK F,

var

CAKMAK P, SAGTAS E, COmanhmhaRehes\VHRCTYIRIBES of pdientsE x t 1 a

with systemic sclerosis at the time of initial diagnosis. Bezmialem Science 2018. DOI:
10.14235/bs.2018.2427

©Copyright 2018 by B-Avahablelire @t wWveldleamialerisoignce®rg s i t y



The HRCTfindings (thymic enlargement MLNE esophagal dilatation, pleuralpericardial
abnormalitieg andfrequenciesare shown irfable—1 and 2 Also,correlations of variableare shown

in Table- 3. The HRCT images of thatientsare shown in Figures4.

Four patients had pericardial effusiqi@.8%) Pericardial thickening was not seen in any
patient. Six patients (11.8%)had pleural abnormality includingeffusion (n = 4) and focal pleural

thickening(n = 2)

There was no significant difference between male and female patients for tlgmziocgement
(p=0.699), MLNE (p=0.351), esophagus dilatation (p=0.699), pleural (p=0.699) and pericardial

abnormalities (p=0.457).
Discussion

According to ouresults esophageal dilatatiol(88.2%)is frequently found inSSpatients with
respiratory symptomsat the time ofinitial diagnosis.Mediastinal ymph node enlargement and

pleural abnormalitiesre significantly more common in patients with SS diagnosibalate age.

Although the actual role of thymic abnormatisi on imaging studiem SS patientss still
unclear, the possible involvement of the immunediated SS pathogenesis at an early stage may be
presumed(7,8,14). When the increased thymic thickness was accepted as a threshold vajueatdr
than 13 mm,Colaci et al(15) reported that the frequency ofabnormalities in thymus siagas9.5%

(19 of 200 patients)in SS patients with a mean 5 years3@years)isease durationFerri et al.(7)
found that, radiological thymienlargementwere correlated with SS disease duratiand thymic
enlargementmore common in patients with short disease duratien ( 5 gr 2 Syeass P = 0.007).

Theyweredetected thymienlargemenin 9 of 34 case®6%)We found that the thymi@nlargement
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was presenin 11.8%(6 of 51)of patientswith S$ at the time of initial diagnosi$n addition, studies
showedthat SS patients with thymienlargementwere found at a younger age. For this reason, it has
been argued that thymienlargements due to insufficient involution of the thymus glai6-18). In

our study, although the mean age of cases with thyemtargementwas lower than that of witbut
thymic enlargement there wasno statistically significant difference between the age iwitial
diagnosisand presence ahymicenlargement(44 vs49.9 years; p= 0.441This may be due to a small
number of casesin our study In our study unlike previous studies, th&lRCTfindings of newly
diagnosed SS patients were evaluated. Wesuggestthat the duration of the disease and the
medicationsmay cause thymic abnormalitieEhere is a nheed for more extensive studies in order to

explain this situation.

Mediastinal lymph node enlargeme@ILNEhas been reported to be a common finding in SS
patients(9). In SS patientsSantos et al5) demonstrated thatMLNEwas pesent in 5 of 23 patients
(21%),Yamakawa and colleagu@¥) found thatMLNEwas seen in 20% & 40, andFarrokh et al18)
found that30% 6 = 40 of SS patients haMLNEon HRCTWechsleret al. (19) and Garber et al.Z0)
found that MLNEwas presentn %50 and 32% of SS patients, respectivalthosestudies examining
the prevalence oMLNE the duration of the disease anuedical treatmentwere not considered
(5,917-20). In our study, MLNEwas presentin 11.8%of newly diagnosedsSpatients(n = 51) The
mean age ofhe patients withMLNEwas significantly higher than those withoMLNE(p = 0.021)It
is more likely that elderly patients have more SS disease duratiomigindfinfectious lung diseases

than younger ones.

Another common finding in SS patients is esophageal involverisnphagedhvolvementis

common in SS and it can ocduom 58 to 80% in differenttadies(9,21,22). Vonk and collague1)
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reported that, esophageal dilation in patients with interstitial lung disease suggests a diagnosis of SS
with a high sensitivity and specificiton HRCT(63% and 88%, respectively)n our study, we
demonstrated that esophageal dilatios afrequent HRCT finding i8Spatientsat the time of initial

diagnosiswith a rate of 88,2% (45/51).

It has been reported that pleural abnormalities ar@rely present in SS patientleural
abnormalitiesmay be seen agliffuseor focalpleural thickening, pleural effusion, and psedalaques
(22). Farrokhet al. (18) reported that geuralabnormality was present in 30% of patients (12 of 40)
with SS and they found 4 patierttad pleural effusion8 patients had pleural thickeninyamakawa
et al(17) found that, deuralabnormality thickening or effusiopwas present in 10% &Spatients (n
= 40).Pleural effusion in SS patientsais uncommon finding thatequires a complete evaluation to
excludedifferent causes ofpleural effusion such aseart failure, side effects of medicaticend
pneumonia 23). Similar to Yamakawa et f17), we also detected 11.8% of $&tientshad pleural
abnormalities on HRCWe also found thatas expectedthe age of the patients with pleural
abnormality was significantly higher than the age of the pdsienithout pleural abnormalityp =
0.002) This may be duto; elderly patients are more likely to develop empyemahemothorax than
younger patientsAlso,pleural abnormalitynay occur due tdong diseaseduration ordue to reart

failure in theelderly.

This study hasosne limitations. First,the HRCTmageswere evaluated by two observers by
consensusso the differences between thebservers could not be assesseé8econd,it was a
retrospective studythat involved a redtively small number of case§hird there was also sampling
bias since only patigs with positive respiratorgymptomswere includedin the study. Sowe could

not evaluate the extrgparenchymal chest CT findings in patients without respira®ymnptoms
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Finally, we did not have histopathological findings, and we could not make a radiclogical

histopathological comparison.
Conclusion

Despite these limitations, our study suggests thabphageal dilatatiois frequently found in
SSpatients with respiratory symptomsat the time of initial diagnosis.Mediastinal ymph node
enlargement andgleural effusionare more common imewly diagnosed&Spatients atthe late age,

probablydue to long disease duration and advanced.age
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Figure Legends

Fig. 1— A 42yearsold woman with systemic sclerosigxial HRT image obtained durindeep
inspirationshowsgroundglass opacity areas (arrowhead8)sq distal esophageal dilatation is seen

(black arrow).

Fig. 2— A 56yearsold woman with systemic sclerosidxial HRCT imagowsright paratracheal

lymph node enlargement with a 14 mm short axis.

Fig. 3— A 48yearsold woman with systemic sclerosigxial HRET image obtained durindeep

inspirationshowspericardial effusion with & mm thickness.
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Fig. 4—A 36yearsold man with systemic sclerosi&xial HRET image showtiymic enlargement with

a 21 mm thickness (white arrows).

Tableg 1: HRCTindingsin patients with systemic sclerosis (SS).

Yes No
HRCT Finding
n (%) n (%)
ThymicEnlargement 6 (11,8%) 45 (88,2%)
MLNE 6 (11,8%) 45 (88,2%)
Esophagus dilatation 45 (88,2%) 6 (11,8%)
Pleural abnormalities 6 (11,8%) 45 (88,2%)
Pericardial abnormalities 4 (7,8%) 47 (92,2%)

HRCT: Highesolution computed tomographWILNEMediastinal lymph node enlargement

n: number of patients
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Tableg 2: Comparison oHRCTindings insystemic sclerosigatients according to mean age the

patients

Yes No
HRCT Finding
Pvalue
Mean Age Mean Age

ThymicEnlargement 44 years 49.9 years 0.441
MLNE 61.3 years 48.6 years 0.021
Esophagus dilatation 50.2 years 41.8 years 0.166
Pleural abnormalities 64.8 years 47.1 years 0.002
Pericardial abnormalities 62 years 48.1 years 0.054

HRCT: Highesolution computed tomographWILNE:Mediastinal lymph nodenlargement

n: number of patientsp<0.05 means statistical significance
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Tablecg 3: Correlations of variables.

HRCT Finding 1 2 3 4 5
1. Thymic Enlargement 1 -0,13 0,13 -0,13 -0,11
2. MLNE -0,13 1 0,13 0,62° 0,35
3. Esophageal Dilatation 0,13 0,13 1 0,13 0,11
4. Pleural Abnormality -0,13 0,62° 0,13 1 0,35
5. Pericardial Abnormality -0,11 0,35 0,11 0,35 1

*p < 0.05, **p <0.01, MLNE; ndiastinal lymph node enlargeme
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