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Abstract

Introduction: The high resolution computed tomography (HRCT) is an im-
portant part in the diagnostic approach of interstitial lung disease (ILD) asso-
ciated with connective tissue diseases (CTD) by providing detailed informa-
tion on the elementary lesion and the radiological pattern of ILD. Aim: to
point out the role of HRCT in the diagnosis of ILD associated with CTD
(ILD-CTD). Methods: A Retrospective descriptive study was conducted be-
tween 2008 and 2017. Data of 24 patients presenting ILD-CTD were collected.
A review of HRCT was performed by a radiologist without knowledge of the
CTD. Results: Predominant elementary lesion of ILD associated with der-
matomyositis (9 cases) was ground glass opacity (n = 9) followed by consoli-
dation (n = 6). Non Specific Interstitial Pneumonia (NSIP) was the most re-
ported pattern (5 cases). Ground glass opacity was also the predominant ele-
mentary lesion for the 2 cases of scleroderma and in Sjégren’s syndrome (4
cases/5). NSIP was the predominant radiological presentation in these two
CTD. Lymphoid interstitial pneumonia revealed Sjogren’s syndrome in one
case. In rheumatoid arthritis (6 cases), the elementary HRCT lesions were ir-
regular interlobular septal thickening (n = 4) and honeycombing (n = 4) con-
sistent with Usual Interstitial Pneumonia (UIP) in 2 cases. Similarly UIP has
been described for the 2 patients with lupus and mixed connective tissue dis-
ease. Conclusion: HRCT plays an important role in the management of
ILD-CTD. Description of the HRCT elementary lesions and the radiological
pattern of ILD can be helpful for CTD’s diagnosis.
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1. Introduction

Connective tissue diseases (CTD) represent a heterogeneous group of dysim-
mune inflammatory diseases that can affect a large number of organs, particu-
larly lungs. This group refers to: polymyositis-dermatomyositis (PM/DM) with a
particular entity that is the anti-synthetase syndrome (ASS), rheumatoid arthritis
(RA), systemic sclerosis, Sjogren’s syndrome, systemic lupus erythematosus
(SLE) and mixed connective tissue [1]. Pulmonary manifestations of CTD are
frequent but undiagnosed because they are mostly unknown. Interstitial in-
volvement is one of these manifestations occurring in about 15% of all CTD [2].
Diffuse interstitial lung disease (ILD) may reveal CTD or occur during follow-up
marking the course of the disease. In fact, ILD represents an important part of
the CTD morbidity with worsening prognosis and high mortality [2]. Early di-
agnosis of these patients is essential. Radiologist plays a key role in the multidis-
ciplinary approach of ILD associated with CTD (ILD-CTD). His major tool is
the high resolution computed tomography (HRCT), which plays an important
role in all steps’ management. Radiological lesions are rarely specific, but can
guide the diagnosis when making characteristic pattern. The CVDs can cause a
variety of ILDs, identical histologically to the idiopathic interstitial pneumonias,
including non-specific interstitial pneumonia (NSIP), usual interstitial pneumo-
nia (UIP), organizing pneumonia (OP), and lymphoid interstitial pneumonia
(LIP) [3]. The aim of this study is to point out the role of HRCT in ILD-CTD’s
diagnosis by identifying predominant elementary lesions and radiological pat-
tern of ILD-CTD.

2. Patients and Methods

We performed a retrospective study conducted in the D. Pulmonology depart-
ment of A. Mami Hospital (Tunisia) from January 2008 to March 2017. Patients
included were aged =18 years and had a diagnosis of CTD established according
to international classifications [4] with immunological confirmation.

Diagnosis of CTD in our study was based on rheumatoid factor and anticyclic
citrullinated peptide in RA, anti-Jo-1 antibody in ASS, anti-topoisomerase (an-
ti-Scl-70) antibodies in Scleroderma, anti-Ro (SSA), anti-La (SSB) in Sjogren’s
syndrome, antinuclear antibodies in SLE and Ul RNP antibodies in mixed con-
nective tissue. The muscle enzymes, electromyography data and muscle biopsy
were also useful in PM/DM diagnosis.

All patients had a HRCT describing ILD. Patients with other causes of ILD
than CTD were excluded. For included patients demographic and clinical data
were assessed. Symptoms including: Raynaud phenomenon, constitutional symp-

toms, arthralgias, dysphagia, proximal muscle weakness, myalgia, dry mouth,
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dry eye were taken. We evaluate on physical examination: digital clubbing,
crackles mechanic’s hands, sclerodactyly, telangiectasia, digital ulcers, joint de-
formity, and proximal muscle weakness.

All HRCT were performed on a 16-slice helical scanner with a helical acquisi-
tion of 16 x 1.25 mm. Deep inspiration blocked was mandatory for all our pa-
tients completed with acquisition after forced expiration if airway’s obstruction
is suspected. Images were analyzed in parenchymal window (level of —600 UH
and 1600 UH window) and mediastinal window (50 UH level and 400 UH win-
dow), on native axial sections, supplemented if necessary by reconstructions in
“Maximal Intensity Projection” (MIP), “Minimal Intensity Projection” (MinIP)
and multiplanar (MPR) modes.

Contrast injection was performed in 4 patients. A retrospective review of
HRCT was performed by a radiologist without knowledge of the CTD to avoid
being influenced in his radiological description.

For each HRCT, we noted elementary lesions: regular or irregular septal
thickening, non septal lines, reticulations, honeycombing, ground glass opacities
(GGO), consolidations, micro/nodules, architectural distortion, bronchiectasis,
bronchiolectasis. Predominant lesions and their distribution were carried out.
Associated signs (mediastinal lymph nodal enlargement, hiatal hernia, esopha-
geal dilatation, pulmonary artery’s dilatation, emphysema) were also noted.

Cranio-caudal distribution was made by dividing each lung into 3 regions: the
upper third corresponding to the area sitting above the hull, the middle third lo-
cated between the planes of the hull and lower pulmonary veins and the lower
third above them.

Transverse distribution interested cortical and medullar regions: cortical re-
gion was defined by the 2 to 3 cm of parenchyma located under the costal, me-
diastinal, scissural or diaphragmatic pleura. Deep parenchymal region represents
the Medulla. ILD related to CTD were classified as: usual interstitial pneumonia
(UIP), non specific interstitial pneumonia (NSIP), organized pneumonia (OP)
and lymphocyte interstitial pneumonia (LIP). HRCT appearance of each entity is
detailed in Table 1 [5] [6].

Data analyses were conducted using IBM SPSS Statistics Version 11 software.
Qualitative variables were described in number and frequency (%). Quantitative

variables were expressed as number and extreme values.

3. Results

Twenty four ILD-CTD patients (23 women and 1 man) were included which
represents 2.47% of all ILD patients followed during the study period. Mean age
was 57.7 years (29 - 73). Diagnosed CTD were in descending order: PM-DM (9
cases) including 7 patients with ASS, RA (6 cases), Sjogren’s syndrome (5 cases),
scleroderma (2 cases), SLE (1 case) and mixed connective tissue disease (1 case).
ILD revealed CTD in 14 cases: 7 cases/9 for PM/DM, 1 case/6 for RA, 4 cases/5

for Sjogren’s syndrome and for the 2 patients with SLE and mixed connective
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Table 1. Radiologic-pathologic pattern of ILD [5] [6].

Radiologic-Pathologic Pattern High resolution chest tomography findings

Reticulations Honeycombing

Subpleural, basal predominance

Absence of features that are diagnostically inconsistent
with UIP

Usual Interstitial Pneumonia (UIP)

Ground glass opacities + intralobular reticulation,
Traction bronchiectasis, Absence or minor

Non specific interstitial pneumonia (NSIP) honeycombing, Bilateral, symmetrical lesions
Lower lobes predominance with sparing of the dorsal
subpleural band

Consolidation + ground glass opacities, “halo sign”,
Organized pneumonia (OP) subpleural predominance peribronchovascular
distribution Migratory character

Centrilobular and subpleural nodules,
Ground glass opacities
Lymphocyte interstitial pneumonia (LIP) Thickening of the septal and bronchovascular bundles
Perilymphatic distribution
Thin-walled Cysts

tissue. ILD was isolated prior to extra-thoracic manifestations of CTD in one pa-
tient with polymyositis.

HRCT elementary lesions of CTD-ILD, their distribution and the radiological
pattern suggested are shown in Table 2.

Predominant elementary lesion of ILD associated with PM-DM was GGO
noted in the 9 cases (Figure 1(a), Figure 1(b)). Consolidations were also ob-
served in 6/9 cases (Figure 1(a), Figure 1(b)). Both predominated in the lower
third of lungs. NSIP was the most frequent HRCT pattern (n = 5).

GGO and irregular septal lines predominating in the lower third sparing the
subpleural band were observed in the 2 patients having a scleroderma (Figure
1(c)). These radiological lesions were associated with an oesophageal dilation in
both cases (Figure 1(d)). HRCT pattern was NSIP in both cases.

In RA (n = 6), elementary HRCT lesions were irregular septal lines and ho-
neycombing lesions each described in 4 patients (Figure 2). These lesions predo-
minated in the lower third (4 cases) and in the subpleural area (4 cases) (Figure
2). A definite UIP was diagnosed in 2 cases and a NSIP in 1 case (Table 2).

Predominant elementary lesion for patients with Sjogren’s syndrome was
GGO in 4 cases. Parenchymal lesions predominated in the lower third (4/5 cas-
es). These lesions were consistent with a NSIP in 3 cases. A LIP was reported in
one case and revealed Sjogren’s syndrome (Figure 3).

HRCT analysis of ILD associated with SLE (n = 1) and mixed connective tis-
sue disease (n = 1) revealed irregular septal lines, honeycombing lesions and pe-

ribronchovascular distortion consistent with an UIP in both cases.

4. Discussion

In our study, more than a half of CTD were revealed by an ILD. Most common
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Figure 1. Non Specific Interstitial Pneumonia associated with antisynthetase syndrome
and scleroderma. (a, b) Axial CT section in parenchymal window; parenchymal consoli-
dations and ground glass opacities seat of a distorted air bronchogram (arrow head). Ra-
diological pattern suggested: NSIP. Connectivity diagnosed: Antisynthetase Syndrome;
(c) Ground glass opacities (arrow) and irregular septal thickening of the medulla lung re-
gion sparing subpleural band associated with a bronchial distortion. Radiological pattern
suggested: NSIP. Connectivity diagnosed: Scleroderma; (d) Axial CT section in the me-
diastinal window: Esophageal dilation (arrow). Connectivity diagnosed: Scleroderma.

Figure 2. Usual Interstitial Pneumonia or type III Non Specific Interstitial Pneumonia
associated with rheumatoid arthritis. Axial (a), coronal (b) and sagittal (c) CT section in
parenchymal window; honeycombing, bronchovascular distortion, irregular septal thick-
ening and ground glass opacities in fibrosis areas (a) with apico basal gradient (b, c). Ra-
diological pattern suggested: UIP or type III NSIP. Connectivity diagnosed: rheumatoid
arthritis.

Table 2. HRCT Elementary lesions and pattern of ILD-CTD.

PM-DM* RA**  Sjogren’s syndrome  Scleroderma SLE*** Mixed connective

(9 cases) (6 cases) (5 cases) (2 cases) (1 case) tissue disease (1 case)
Elementary lesions
Ground glass opacities 9 3 4 2 - -
Regular septal thickening - - 2 - - -
Irregular septal thickening 6 4 3 2 1 1
Non septal lines - 1 - - - -
Reticulations 1 - - - - -
DOI: 10.4236/0jrd.2019.94010 116 Open Journal of Respiratory Diseases
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Continued

Honeycombing
Consolidations
Micro/nodules
Architectural distortion
Bronchiectasis
Bronchiolectasis
Associated lesions
Mediastinal lymph nodal enlargement
Esophageal dilatation
Hiatal hernia
Pulmonary artery dilatation
Basal predominance
Subpleural predominance
Medullary lung region predominance

No transverse gradient
HRCT pattern of ILD-CTD
NSIP
Likely NSIP
Typical UIP
Possible UIP
UIP of type III NSIP
LIP

1 4 1 - 1 1
6 - - - - -
- - 3 - - -
8 3 2 1 1 1
2 2 3 1 1 -
2 1 1 1 - -
- - 1 - - -
- - - 2 - -
- 1 - 1 - -
1 2 - - - -
9 4 4 2 - 1
3 4 2 2 1 1
1 - - - - -
5 2 3 - - -
5 1 3 2 - -
2 1 - - - -

2 - - 1 1
- 1 - - - -
1 1 - - - -
- - 1 - - -

Abbreviations: HRCT: High Resolution Chest Tomography, ILD-CTD: interstitial lung disease associated with connective tissue diseases, *PM-DM: Poly-
myositis-Dermatomyositis, **RA: Rheumatoid arthritis, ***SLE: Systemic Lupus Erythematosus, NSIP: Non specific interstitial pneumonia, UIP: Usual
Interstitial Pneumonia, LIP: Lymphocyte interstitial pneumonia, -: Absent Sign.

Figure 3. Lymphocyte interstitial pneumonia associated with Sjogren’s syndrome. Axial
CT sections in parenchymal (a, b) and mediastnal windows (c, d). Septal thickening and
micronodules of lymphatic distribution (arrow) associated with mediastinal lymph nodes
(arrow head). Radiological pattern suggested: LIP. Connectivity diagnosed: Sjogren’s
syndrome.
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elementary lesions were GGO. NSIP was the most frequent HRCT pattern de-
scribed in 11 cases. The most observed CTD was PM-DM diagnosed in 9 pa-
tients. It was revealed by ILD in 7 cases. HRCT predominant lesion was GGO
described for all PM-DM patients followed by irregular septal thickening and
consolidations observed in 6 cases/9. Common HRCT elementary lesion of
PM-DM included: reticulations (30% - 92%), GGO (30% - 92%), consolidations
(30% - 55%) and honeycombing (0% - 16%) [7] [8]. In a study of 57 patients
with ILD associated with PM-DM, reticular opacities were observed in 95% and
consolidations in 25% [9]. Ikezoe et al. [10] evaluated HRCT data of 25 patients
who had PM-DM. Twenty three patients had abnormal HRCT findings. The
Most common described are GGO (92%), reticular opacities (92%), irregular in-
terfaces (88%), airspace consolidation (52%), parenchymal micronodules (28%)
and honeycombing (16%). Same findings were observed in our study with GGO
as the predominant elementary lesion noted in the 9 patients followed by irregu-
lar septal thickening and consolidations observed in 6 cases/9. As in our study,
NSIP is the most described HRCT pattern in PM-DM [11] [12] followed by OP,
UIP and diffuse alveolar damage. LIP is rare in this context [11]. On lung biopsy,
PM-DM patients may have more than one histological pattern. The most com-
mon combination is NSIP and OP [12].

GGO and reticulations are the most HRCT elementary lesions reported in RA
associated with ILD [13]. However, in our study, the predominant elementary
lesions were irregular septal thickening and honeycombing cysts each noted in 4
patients.

UIP and less frequently NSIP or OP are commonly described in RA [14]. In
our study a typical UIP was described in 2/6 cases, NSIP in 1/6 cases and inde-
terminate pattern in 3 cases. Kim ef al [15] reviewed HRCT findings in 82 pa-
tients with RA associated with ILD. HRCT were interpreted as typical UIP in 20
patients (24%), likely NSIP in 19 (23%), and indeterminate in 43 patients (52%).
Of the 19 cases with a likely NSIP radiological pattern, 6 underwent surgical lung
biopsy, which showed UIP in 4 and NSIP in 2 patients. Six out of 43 patients
with an indeterminate pattern on HRCT underwent surgical lung biopsy, which
showed UIP in 5 patients and NSIP in 1 patient [15].

HRCT elementary lesions of ILD associated with Sjogren’s syndrome in-
cluded: GGO, fibrosis signs, centrolobular micronodules and cysts [16]. In our
series, the predominant elementary lesion was GGO noted in 4/5 cases. Uffmann
et al. [17] performed a HRCT in 37 patients with primary Sjogren’s syndrome
and normal chest X-ray. Abnormal HRCT findings were observed in 24 of the 37
patients (65%) and consisted mainly of septal thickening (n = 9), micronodules
(n = 9), pulmonary cysts (n = 5), and GGO (n = 4). Lohrmann et al. [18] re-
viewed HRCT of 24 Sjogren’s syndrome patients. Nineteen patients (79%) had
abnormal data including bronchiectasis, thin-walled cysts and micronodules
(46%), GGO and emphysema (38%), interlobular septal thickening (29%), ho-
neycombing (25%), tree-in-bud pattern (21%) and mosaic perfusion (17%).
NSIP was the most frequently HRCT pattern [19] [20] which was similar to our
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study. In fact, NSIP was observed in 3 of the 5 Sjogren’s syndrome patients. UIP,
OP and LIP lesions were also reported [20]. A LIP revealing the Sjogren’s syn-
drome was noted in 1 case in our study.

HRCT findings of ILD associated with scleroderma consist mainly of GGO
frequently with superimposed fine reticulations and traction bronchiectasis [21].
In our study, GGO and irregular septal lines predominating in the lower third
were observed in the 2 patients with scleroderma. They were associated with oe-
sophageal dilatation. In fact, asymptomatic oesophageal dilatation may be
present in 40% to 80% of scleroderma patients with ILD [22] [23]. Other asso-
ciated HRCT lesions have been described such as mediastinal adenomegaly re-
ported in about 60% of cases [23]. Approximately 80% of patients with ILD as-
sociated with scleroderma have a histological type of NSIP [24] [25], but it is not
exclusive (UIP, OP) [26]. This was similar to our findings with a NSIP described
for the 2 scleroderma cases.

Since ILD in SLE is rare, there is limited data on the radiologic-pathologic
pattern. However, as with other CTD, NSIP is the most described followed by
UIP [19]. In our study, elementary lesions and their distribution were suggestive
of UIP.

The most radiological findings in ILD associated with mixed connective tissue
disease were reticulations, GGO, honeycombing and bronchiectasis [27] [28].
NSIP is the most described histological type. However, other less common radi-
ologic-pathologic patterns have been reported like UIP, LIP and OP [29]. In our
study, predominant elementary lesions were irregular septal lines, honeycomb-
ing and bronchovascular distortion. These HRCT findings suggested UIP.

CT scan can guide the diagnosis by individualizing characteristic aspects even
without clinical manifestations. In our study, radiologic patterns suggestive of
LIP revealed a Sjogren’s syndrome, as well as consolidations led us to look for
PM-DM signs.

Our study has several limitations. It was a retrospective study explaining the
lack of some data, such as respiratory function tests and bronchoalveolar lavage.
Radiological follow-up data are also lacking because an internal medicine de-
partment did not exist in our hospital. The study has a small population because
it was monocentric. The predominance of women observed in our study is ex-
plained in part by the characteristics of our department with exclusive hospitali-
zation of women until 20009.

ILD represents an important part of CTD’s morbidity with a worsening of the
prognosis. Their early detection by HRCT is essential for a better patient man-
agement.

This study confirms the importance of HRCT in the diagnostic approach of
CTD. Thus, multidisciplinary collaboration between radiologist and pulmonolo-
gist is mandatory.

5. Conclusions

This study emphasizes the important role of HRCT in the diagnosis of ILD-CTD.
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Description of pattern and distribution of radiographic abnormalities can pre-

dict pathologic findings.

NSIP is the most common pattern in all CTD, except for RA with a higher

frequency of UIP. Some ILD radiologic features can contribute to the CTD di-

agnosis even without clinical manifestations. This was the case of the LIP de-

scription revealing Sjogren’s syndrome and consolidations suggesting PM/DM.
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