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ABSTRACT

Objectives: To describe the CT scan findings of diffuse interstitial lung disease (ILD) at the fibrotic stage observed
in our radiology department (HUICK). Methods: This was a retrospective study conducted over a 3-year period
from January 1, 2021, to December 31, 2023. The diagnosis was made following a multidisciplinary decision-
making process (MDD) based on clinical, biological, and radiological findings. Results: The mean age of the 40
men and 20 women was 74.7 years (range 51-99 years). The clinical signs were dominated by dyspnea (71.6%)
and cough (53.3%). A chest CT scan was performed on all patients and showed honeycombing (97.5%), traction
bronchiectasis (95.4%), and interlobular or intralobular septal thickening (91.6%). The clinical and radiological
etiological investigation of fibrosing pneumonias revealed an idiopathic form, the most frequent etiology in our
series, and a form with a known cause. Pulmonary superinfection was the most frequent complication (68.3%).
Conclusion: In our study, idiopathic pulmonary fibrosis is the most frequent form of fibrosing interstitial lung
disease (ILD). Secondary forms remain a diagnosis of exclusion, hence the importance of CT imaging combined
with a multidisciplinary etiological investigation.
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INTRODUCTION diagnosis. The aim of our study is to identify the main

Fibrosing involvement in diffuse interstitial lung diseases
(ILDs) is rare. Its reference prevalence is currently
unknown. In France, the prevalence is estimated at
30.1/100,000 people in the Haute-Garonne department,
with an estimated annual incidence of 10.9/100,000
inhabitants. For prognostic and therapeutic purposes,
ILDs are classified as progressive or non-progressive
fibrosing ILDs.”) The main ILDs that manifest as
progressive fibrosing ILDs are ILDs associated with
connective tissue diseases, fibrosing hypersensitivity
pneumonitis  (FHP), sarcoidosis, and idiopathic
pulmonary fibrosis (IPF).”! The prognosis of fibrosing
ILD depends on the extent of fibrosing involvement and
the progression of the lesions. The diagnosis is therefore
based on a combination of clinical and radiological
findings. Chest CT scans play a key role in the diagnosis,
classification, and monitoring of diffuse interstitial lung

fibrosing interstitial lung diseases diagnosed at the
Cheikh  Kalifa International University Hospital
(HUICK).

Patients and Methods

We conducted a retrospective study in the radiology
department of the Cheikh Khalifa International
University Hospital (HUICK) in Casablanca over a 3-
year period from January 1, 2021 to December 31, 2023.
During this period, we identified 60 patients with ILD at
the fibrotic stage, collected from the pulmonology
department, the internal medicine department, and
followed radiologically in the radiology department.

All our patients met the inclusion and exclusion criteria.
Patients followed in the pulmonology department who
underwent a chest CT scan in the radiology department

diseases.!  Histopathology strongly supports the were included in this study. Patients whose chest CT
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scan was performed outside of HUICK and patients
followed externally were excluded. We studied the
following parameters: age, sex, symptoms, CT scan
findings according to etiology, and clinical and
radiological evolution. Data were collected from
radiology software (PACS and RIS) and DxCare (a DPI
software).

The diagnosis was made after a multidisciplinary
decision (MDD) based on clinical and radiological
findings. A chest CT scan was performed on all our
patients, with bone and parenchymal windows, acquiring
axial slices with coronal reconstructions. The acquisition
was reconstructed using a soft filter and a hard filter. The
CT scans were performed on a General Electric (GE)
multi-detector scanner with a "high resolution" protocol.
The acquisition parameters were as follows: 120 kV, 150

mAs, collimation 1.5 mm, field of view limited to the
thorax (16 cm).

RESULTS

During the study period, we identified 60 usable records,
comprising 40 men (66.7%) and 20 women (33.3%).
Males predominated in our study, with a male-to-female
ratio of 2. In our series, the patients' ages ranged from 51
to 99 years, with a mean age of 74.7 years. The most
affected age group was 71 to 80 years, representing
41.6% (Fig. 1). Interstitial lung disease manifested with
two main clinical signs: dyspnea and cough. These two
signs were present in 85% of cases. 43 cases (71.6%)
presented with exertional dyspnea, and 32 cases (53.3%)
had a dry cough. It should be noted that 9 cases (15%)
reported other symptoms such as chest pain.
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Figure 1: Distribution of patients according to age group.

High-resolution computed tomography (HRCT) of the
chest, performed in all patients, demonstrated interstitial
lung disease. CT scan findings indicative of interstitial
involvement were noted in all cases (Table 1). These
included honeycombing in 59 cases, bronchiectasis in 57
cases, intralobular reticulation in 55 cases, and septal and
non-septal thickening in 46 and 31 cases, respectively.
The distribution of the individual lesions was as follows:

peripheral involvement in 23 cases, basal involvement in
19 cases, superior involvement in 5 cases, and middle
involvement in 4 cases. Several etiological factors were
identified in our series (Fig. 2). ldiopathic pulmonary
fibrosis (IPF) was the leading cause of fibrosing lung
disease, accounting for 55% of cases. Sarcoidosis was
the second most common cause, with a frequency of
16.6%.

Table 1: CT scan appearance of fibrosing ILD.
Signes radiologiques Nombre de cas | Pourcentage |
Rayon de miel 59 98,3%
Bronchectasie de traction 57 95%
Réticulations intra lobulaires 55 91,7%
Epaississements septaux 46 76,7%
Epaississements non septaux 31 51,7%
Micronodule 18 30%
Nodule 13 21,7%
Condensation 9 15%
Verre dépoli 4 6,7%
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Figure 2: Distribution of patients according to etiological aspects.

The outcome was favorable in all cases except for one
death. Analysis of our patients' records revealed that 59
patients experienced at least one complication. Among
these complications, we noted 41 cases of exacerbation
(68.3%), 11 cases of respiratory failure (18.3%), 5 cases
of pulmonary arterial hypertension (PAH) (8.3%), and 2
cases of heart failure (3.3%).

DISCUSSION
Some diffuse interstitial lung diseases, other than IPF,
can have a progressive fibrosing course and represent
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approximately 18 to 32% of cases (Fig. 3).! This is a
newly described entity that presents a progressive
fibrosing phenotype and poses considerable diagnostic
challenges in imaging.[! The most frequent fibrosing
forms are ILD associated with sarcoidosis or connective
tissue disease and with IPF, with respective prevalences
estimated at 30.2, 12.1, and 8.2 cases per 100,000
people.[’!
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Figure 3. The spectrum of progressive fibrosing ILD.
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IPF: idiopathic pulmonary fibrosis; NSIP: nonspecific
interstitial pneumonia; IPAF: interstitial pneumonia with
autoimmune features; HSP: hypersensitivity pneumonitis

The course of fibrosing interstitial lung disease (ILD) is
often difficult to predict, hence the need to assess

progression. There is no consensus on the definition of
progression. However, progression criteria based on
clinical, functional, and computed tomography (CT)
findings have been developed (Table 2).1*! Patients with
progressive fibrosing ILD have a poorer prognosis than
those without progression.®

Table 3: Criteria for progressive pulmonary fibrosis

Aggravation clinique

Aggravation fonctionnelle

Aggravation de la fibrose sur la
TDM thoracique

Dyspnée
Et/ou toux

Diminution sur un an de la capacité
vitale forcée (CVF) > 5 % ou de la
capacité de diffusion du monoxyde
d’azote (DLCO) > 10 %

Majoration de I'extension ou de la
sévérité bronchectasies et
bronchiolectasies de traction

Apparition d'opacités en verre
dépoli associées a des
bronchectasies de traction

Apparition de fines réticulations
intra lobulaires

Majoration de I'extension ou de la
visibilité des réticulations

Apparition ou majoration d'images
en rayon de miel

Majoration de la perte de volume
pulmonaire

The diagnosis of fibrosing interstitial lung disease (ILD)
is made following a multidisciplinary discussion (MDD)
integrating clinical, biological, and radiological data, and
confirmed by histological examination of the lung
biopsy. Data available in the literature®™ have reported a
male predominance, which was also observed in our
series. It is also a disease of the elderly, and our series is
consistent with this finding, with a mean age of 74.7
years. Clinically, fibrosing ILD manifests as exertional
dyspnea and a chronic cough. Thus, the majority of our
patients presented with dyspnea and cough, similar to
those reported by J.M. Sagne et al. in their series of 61
cases.™® Imaging, based on chest CT, is a key element in
the diagnostic and follow-up assessment of fibrosing
lung disease. The semiology of this fibrosing condition
essentially involves honeycombing and traction
bronchiectasis.* 2 ! For our series, the CT scan data
are consistent with those in the literature, with a clear
predominance of honeycombing (98.3% of cases) and
traction bronchiectasis (95% of cases).

The etiology of fibrosing interstitial lung diseases (ILDs)
is numerous and varied, depending on whether it is
primary or secondary to an autoimmune disease,
occupational exposure, or environmental factors. The
main causes of fibrosing ILDs are represented by
idiopathic ILDs (11Ds).™ ILDs are classified as major
idiopathic ILDs, rare ILDs, and unclassifiable 1LDs.™*!
Major idiopathic ILDs include: idiopathic pulmonary
fibrositis (IPF) and idiopathic nonspecific interstitial
pneumonia (INSP), cryptogenic organizing pneumonia
(COP), desquamative interstitial pneumonia (DIP), acute
interstitial pneumonia (AIP), and bronchiolitis with
diffuse interstitial lung disease (BR-1LD)."™ Rare ILDs,

on the other hand, include lymphoid interstitial
pneumonia (LIP) and pleuroparenchymal fibroelastosis
(PFE). In our study, more than half of the patients
presented with ILD, including 33 cases of IPF (Fig. 4)
and 2 cases of idiopathic NIPS (Fig. 5). Indeed, IPF is
the most frequent form of ILD, as seen in our study.!** *®
I The median age at diagnosis is around 65 to 70 years,
with a male predominance, which was also observed in
our series. Thus, age and sex constitute two risk factors,
as reported by I. Taouil.™® Moreover, idiopathic NIPS
was the second idiopathic form found in our series.
Initially and histologically classified as unclassifiable
idiopathic ILD, idiopathic NIPS is now considered a
distinct clinicopathological entity. This entity remains
less frequent than IPF. However, its prognosis with
proper treatment is better than that of IPF.** 2% The other
PII entities were not included in our series due to a lack
of available data.
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Figure 4: A 74-year-old patient was admitted for respiratory distress. Chest CT scan without contrast, axial and
coronal slices; parenchymal window: multiple bilateral septal and non-septal reticulations, predominantly
subpleural, associated with a few layers of honeycombing at the lung bases. Peripheral cystic lesions. Diagnosis:

IPF.

Figure 5. A 56-year-old patient presented with exertional dyspnea. A non-contrast chest CT scan, axial slices;
parenchymal window: bilateral apical ground-glass opacities. Septal and non-septal thickening with bronchial
distortion, some honeycombing, and traction bronchiectasis predominantly affecting the right middle and lower
lobes. Bronchial wall thickening predominantly in the basal lobes with branching micronodules confluent in
some areas. Diagnosis: Idiopathic non-insulin-dependent pneumothorax (NIP).
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Regarding fibrosing interstitial lung diseases (ILDs) of
known cause, the following are included: fibrosing
hypersensitivity pneumonitis (FSP), ILDs associated
with connective tissue diseases, ILDs associated with
granulomatous diseases, and ILDs secondary to
occupational exposure. In our series, sarcoidosis was the
second most frequent (Fig. 6), after idiopathic pulmonary
fibrosis (IPF), and was involved in 16.6% of cases, or ten
patients. However, in the literature, sarcoidosis ranks
first among diffuse interstitial lung diseases, ahead of
connective tissue diseases and idiopathic pulmonary
fibrosis.”"! Indeed, it is a systemic granulomatous

disease of unknown cause, probably multifactorial, with
frequent thoracic involvement (more than 90% of cases).
Progression to pulmonary fibrosis accounts for 15 to
20% of cases of sarcoidosis.”? Finally, the other
etiologies found in our series of cases, which could
complicate fibrosing involvement® 2% 21 were
distributed as follows: nine patients with associated
connectivity (five cases of rheumatoid arthritis, two
cases of Sjogren's syndrome, one case of systemic
scleroderma and one case of anti-synthetase syndrome),
four cases of pneumoconiosis, one case of Wegener's
granulomatosis, one case of fibrosing PHS (Fig. 7, 8, 9).

Figure 6: 69-year-old female patient presenting with dyspnea for several weeks. Chest CT scan without contrast,
axial, coronal, and sagittal slices; parenchymal window: Diffuse bilateral subpleural septal and non-septal
thickening creating a honeycomb pattern. Cylindrical bronchiectasis foci with peribronchovascular thickening.
Bilateral ground-glass opacities without a specific distribution.

Regarding complications: an acute exacerbation can
occur in patients with progressive pulmonary fibrosis.!?*
27 In our study, this complication affected more than half
of the patients, as reported by H. Harraz.”® The
diagnostic criteria for acute exacerbation are the onset of
dyspnea in less than one month and the appearance on
CT scan of ground-glass opacities and/or superimposed
consolidations not explained by another cause (e.g., heart
failure).[*

CONCLUSION

At the end of this study, we observed that IPF is the
dominant pathology of ILD at the fibrotic stage.
However, secondary forms are not uncommon, hence the
importance of CT imaging with a rigorous etiological
investigation. Exacerbations of fibrosing ILD represent a

poor prognostic factor, particularly in IPF. Regular
clinical and radiological follow-up allows for the
assessment of the impact of pulmonary fibrosis.
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