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Abstract

Diffuse interstitial lesions of the lung parenchyma pose complex problems of positive and differential diagnosis, the
etiological spectrum including:

- Bacterial (pulmonary tuberculosis-miliary form, brucellosis), fungal (aspergillosis, histoplasmosis),
parasitic (pneumocystosis, toxoplasmosis) or viral (SARS-CoV2, HIV) infections

- Non-infectious diseases (pneumoconiosis, collagenosis/vasculitis, carcinomatosis, hypersensitivity
pneumonitis, etc.).

We present three clinical cases with similar radiological images, namely diffuse interstitial lung damage, but with
different diagnosis and etiologies: sarcoidosis stage Ill of the disease, pulmonary fibrosis after SARS-CoV2
infection, and carcinomatous lymphangitis. In all three cases, the chest computer tomography was the basic
investigation in the diagnosis of the lung disease, but the diagnosis of certainty required the performance of other
investigative methods.
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Introduction

Interstitial lung lesions pose complex problems of positive and - Fungal: aspergillosis, histoplasmosis, cryptococcosis
differential diagnosis, the etiological spectrum including:

1. Infections: - Bacterial:tuberculosis and nontuberculous mycobacteria, Parasitic: Pneumocystis jiroveci echonococcosis, toxoplasmosis

brucellosis
- Viral :HIV, SARS-CoV?2 infections Wegener granulomatosis
2. Exposures/ Toxins : 4.Malignancy :- Lymphoma

- Drug induced hypersensitivity : metotrexate, infliximab, humira, amiodarona ~ Lymfomatoid granulomatosis

5 Inflamations:- Eosinophilic granulomtosis ( pulmonary Langerhans cell

- Hypersensitivity pneumonitis histiocytosis)

- Pneumoconioses (aluminum, cobalt, talc, titanium - Lymphocytic interstitial pneumonitis

- 3.Vasculitis : Churg-Strauss syndrome - Bronchocentric granulomatosis (Usually associated with asthma and
allergicbronchopulmonary aspergillosis)
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In this article we will present 3 cases with different diagnoses but with
similar radiological appearance. Our aim is to demonstrate that for the
differential diagnosis of interstitial lung lesions, numerous additional
procedures of greater accuracy are needed (bronchoscopy with
bronchoalveolar lavage, transbronchial biopsy, transthoracic biopsy,
serological and immunological analyses, microbiological investigations),
which along with conventional radiography, computed tomography with
contrast substance, to establish the diagnosis of certainty.

Case Report
Patient 1

The first patient is a 36-year-old white female, presented on our department
with a four- month history of anterior-sided chest pain with associated
shortness of breath on exertion. She described the pain as a dull ache
that occurred at rest and was not worsened byexertion. She also remark
a chronic dry cough that she had for the prior several years that was not
associated with illness or exercise and a 5-pound weight loss over the
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previous month.

Upon arrival, hers vital signs were all within normal limits, and the
pulmonary clinicalexamination revealed sibilant and subcrepitant bronchial
rales bilaterally, predominantly basal,SaO2= 91-94% in atmospheric air.
Also, there were no visible skin or subcutaneous lesions.

The electrocardiogram showed a normal sinus rhythm of 82 beats per minute
without any signof ischemia. Laboratory tests including complete blood
count, complete metabolic profile, and acute ischemia tests (Troponin, CK,
CK-MB) were all negative.

Pulmonary function exploration (spirometry) revealed restrictive ventilatory
dysfunction with a reduction in FEV1 by 42% and FVC by 33%, IT = 76.

Chest X-ray demonstrated hili with increased projection area, with
polycyclic appearance and diffuse interstitial nodular opacities in bilateral
lungs (Image 1).

Image 1: Chest radiograph depicting diffuse interstitial nodular opacities throughout the lungsbilaterally with hilums increased in volume.

Intravenous contrast computed tomography of the chest revealed middle and upper lung nodularity with a perilymphatic distribution involving the central
peribronchial vascular regions as well as the subpleural and fissural surfaces. (Image 2).

Image 2: Computed tomography of the chest with intravenous contrast depicting mid and upper lungnodularity with a perilymphatic distribution involving
the central peribronchial vascular regions as wellas subpleural and fissural surfaces.

Based on the clinical and imaging data with diffuse interstitial damage
and bilateralhilar adenopathy, pulmonary sarcoidosis was suspected and the
patient underwent bronchoscopy with bronchioloalveolar lavage and
transbronchial biopsies. Bronchoalveolar lavage was negative for fungal
infections, acid-fast bacilli, and malignant cells and showed lymphocyte
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proliferation. Transbronchial lung biopsy showed numerous well-formed,
non- caseating granulomas embedded in dense hyaline sclerosis.

According to the histopathological examination with the presence of non-
caseating granulomas, we diagnosed her as : Pulmonary sarcoidosis stage 2,
and he started taking daily prednisone and sulfamethoxazole/trimethoprim
three times a week for eight weeks. Afterthe treatment, the symptoms
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decreased significantly and a chest CT showed a clear reductionin lung field
shadows and an impression of reducted mediastinal lymph node
enlargement.

Patient 2

The second patient, 58-year-old patient, female, diagnosed with an ovarian
neoplasm, operated on in 2017 and polychemotherapy with numerous
therapeutic lines, presents with a dry, irritating cough, sometimes with
frequent attacks in the supine position, associated with mixed dyspnea at low
exertion and lying down, fatigue, weight loss significant (9 kg in 2 months).

The onset is recent, 2 months ago, with cough, to which progressive dyspnea
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and general asthenia were associated in the last 2 weeks.

On admission, the patient's condition is serious, Pulmonary stetacustic we
find the reduction of the vesicular murmur, with subcrepitant bronchial rales
bilaterally basal.

The biological samples show anemia with hypochromia and microcytosis
(Hb 8.9 g/dl),thrombocytosis 459 mil/mm3, inflammatory syndrome (CRP=
9.9 mg/dL, Ferritin > 2000 ug/L).

The antero-posterior chest X-ray highlights the accentuation of the lung
pattern due to the vascular and interstitial components, minimal right basal
pleural effusion (Image 3).

Image 3: Chest X-ray shows diffusely dispersed reticulonodular opacities, more pronounced in the parahilar region, predominantly peripheral Kerley B
lines. Deformation of the hilum with hilar adenopathy, small fluid collection on the left, with the penetration of the fluid into the interlobar fissure.

The diagnostic assumptions included: bilateral pulmonary disseminated process: pulmonary metastases (carcinomatous lymphangitis), tuberculosis. A
computer tomography of the chest was performed with the contrast substance, which found:

Image 4: Thoracic CT in the pulmonary window shows reticular linear interstitial densifications, on thebackground of some diffuse areas in ground glass of
reduced intensity, right pleural collection 7 mm. A lung biopsy was discussed, but based on the oncological antecedents, the medical history and the
tomographic investigation, the diagnosis of pulmonary carcinomatous lymphangitis with an ovarian starting point was established (Ovarian neoplasm with
peritoneal carcinomatosis, with secondary hepatic, pancreatic, ureteral, pulmonary, lung biopsy is no longer necessary)

- At the level of the chest, the presence of nodular thickenings of the
interlobular septa and bronchovascular bundles (small centrilobular
nodules), septal lines and polygons, bead-like thickening of the interlobular
fissures, free fluid in the right pleural cavity 7 mm and hilar
lymphadenopathy (Im

During the hospitalization, the general condition without dynamics is
maintained, the excruciating dry cough and low fever, the general asthenia
progresses, the patient was taken over by the oncology service for specialized
treatment.
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Patient 3

The third case is of a 75-year-old man who presented to our clinic for fever,
cough and dyspnea that started 5 days ago and with progressive worsening
of dyspnea and cough. The patient has a medical history of hypertension,
dyslipidemia, grade 2 obesity and OSA with CPAP.The patient has not been
vaccinated against SARS-CoV-2.

At presentation, body temperature was 38.5°C, blood pressure was 140/80
mmHg, heart rate was 90 beats per minute, respiratory rate was 28 breaths
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per minute, and SpO2 was 87% on room air. Chest examination revealed
crackles on auscultation in all lung fields.

Laboratory findings included an increased WBC count ( 13.560 /pl reference
range, 4000- 10000 /ul) with neutrophilia (84.8%; reference range, 50-70%)
and lymphopenia (8,7%; reference range, 25-40%), elevated CRP levels (39
mg/l; reference range, 0-0,3 mg/l), elevated LDH levels (500 U/I; reference
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range, 135-225 U/l) and elevated ferritin levels (816 ng/ml; reference range,
13-150 pg/ml).

Chest radiography revealed diffuse infiltrates in both lung fields with
predominantly subpleuraland basal disposition, with consolidations in the
right middle lung field and left lower lung field

- with the appearance of viral interstitial pneumonia (Image 5).

la internare

Image 5: Chest X-Ray shows nodular infiltrative opacities in frosted glass with a predominantsubpleural and basal bilateral disposition

Thoracic computed tomography reveals areas of pulmonary condensation
with a "matted glass" appearance, associating the presence of small
densifications in the band with a fibrotic appearance, with a relatively
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symmetrical arrangement, more importantly in the lower lobes, with a
predominantly subpleural topography. (Image 6)

Image 6: Chest computed tomography reveals bilateral peripheral ground-glass infiltrates in both lungfields, with a predominantly peripheral and basal

disposition

Based on clinical and radiological data, COVID18 infection with interstitial
lung involvement was suspected.The patient was tested by RT-PCR testing
of a nasopharyngeal swab sample for SARS-CoV- 2, with positive RT-PCR
result and diagnosed as organized pneumonia associated with COVID
infection19.

The patient was hospitalized for 14 days, received specific antiviral
treatment, systemiccorticosteroid therapy, oxygen therapy, with slowly
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favorable evolution of symptoms, with considerable improvement of
oxygenation levels and improvement of biological constants.

A chest X-ray and a CT scan at discharge showed a marked improvement of
the pulmonary infiltrates previously observed. The patient returned for
evaluation 3 months after discharge with no respiratory symptoms, and the
follow-up chest radiograph illustrated a significant improvement in
pulmonary infiltrates at the 3-month follow-up ( Image 7).
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la 3 luni dupa
externare

Image 7: Comparative lung X-ray at admission and 3 months after discharge - a significant regressionof interstitial infiltrates was observed 3 months after

discharge.

Discussions

The presented cases arouse interest through the issue of establishing the
etiological diagnosis; early diagnosis is of great practical importance,
because it allows the timelyestablishment of treatment that can stop the
evolution of the pathological process.

Sarcoidosis is a multisystem inflammatory disease of unknown etiology that
predominantly affects the lungs and intrathoracic lymph nodes. Sarcoidosis
is manifested by the presence ofnoncaseating granulomas (NCG) in the
tissues of the affected organs. (1)

The incidence varies from 5 to 40 cases per 100,000 inhabitants, in Romania
the prevalence of the disease is approximately 4 cases per 100,000
inhabitants, with a higher frequency in the female sex and the 20-40 age

group.

Chest X-ray is essential for evaluation (2). Approximately 60-70% of
patients with sarcoidosis have characteristic radiological images; sarcoidosis
may present with equivocal radiological aspects for this diagnosis,
depending on the stage of the disease.

CT scanning is more sensitive than radiography in detecting
lymphadenopathy and early parenchymal disease, and high-resolution CT
(HRCT) can identify alveolitis or active fibrosis, the results being well
correlated with the yield of lung biopsy (3,4,5).

However, in most cases, the diagnosis of certainty requires bronchial biopsy
with histological evidence of noncaseating granulomas, with negative
special tests for mycobacteria and fungi (6,7).

Prognostic markers of the disease include advanced changes on chest X-ray
and the presence of extrapulmonary involvement (predominantly cardiac and
neurological) and evidence of pulmonary hypertension (8)

Several studies have demonstrated that the most important marker for
prognosis is the initial stage of the chest X-ray, and in stage Il of the disease,
as in the case of our patient, remissionunder oral corticosteroid therapy is in
40-70% of cases. (9,10)

In conditions of known malignancy, the presence of the symptoms of
excruciating dry cough, sometimes with hemoptysis and progressive
dyspnea up to respiratory failure, requires the presence of carcinomatous
lymphangitis as a differential diagnosis.

The location of the primary tumor is very varied, the most common being
breast cancer 33%, gastric 29%, lung 17%, ovarian adenocarcinoma 6%,
pancreas 4%, prostate 3% and, more rarely, in colon cancer, larynx,
melanomas, seminomes (11,12,13).
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Chest X-ray shows reticulonodular, confluent, bilaterally disseminated,
symmetrical opacities, septal thickenings, Kerley A and B lines, areas of
subpleural edema (similar manifestations tointerstitial edema), hilar and
mediastinal adenopathies (20-40% of cases), pleural fluid collections (30-
50% of cases). (14)

Pulmonary HRCT, which has a clearly superior sensitivity compared to chest
radiography, can highlight: nodular thickening of the interlobular and
peribrochovascular septa, associated with alveolar opacities, with peripheral
or central distribution, often asymmetric.(15,16)

In the presented patient, ovarian adenocarcinoma was the source of
pulmonary metastasis. The respiratory symptomatology given by
carcinomatous lymphangitis was the cause that required medical
consultation, with the diagnosis of secondary determinations in an advanced
stage with reserved prognosis and low chances of survival.

Lung CT was highly suggestive for establishing the diagnosis of
carcinomatous lymphangitis, showing the association of peripheral and
central accentuated peribronchovascular pattern with images of asymmetric
alveolar opacities.

COVID-19 became a global pandemic after the first case of severe acute
respiratory syndrome (SARS) coronavirus-2 (SARS-CoV-2) was reported in
Wuhan, China in December 2019. While cases continue to rise, questions
about the clinical course and long-term implications of the infection remain
unanswered.

In the presence of symptoms of acute respiratory infection associated with a
picture suggestive of interstitial lung damage, in the current epidemiological
context it should be considered as a differential diagnosis with pneumonia
associated with the viral infection COVID19.

Although the rRT-PCR test remains the gold standard for the diagnosis of
COVID-19, the highfalse-negative rate limits the prompt diagnosis of this
disease.[17-19).Therefore, CT scanningplays a key role in the diagnosis and
management of this infectious disease. The imaging changes in COVID-19
pneumonia are diverse: 78-80% “ground glass" opacities, 50%
consolidation, interlobulation, septal thickening with fibrotic changes. (20,
21, 22).

As in the case of patient 3 presented, although the clinical symptoms of
COVID-19 pneumonia are the same as those of common upper respiratory
tract infection, the chest CT examination had a key role in the diagnosis and
management of COVID-19 pneumonia.

As medical evidence, CT diagnosis was written in “Diagnosis and Treatment
of Pneumonia Infected by 2019-nCoV (implementation process 5th edition)”
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published by the NationalHealth Commission of the People's Republic of
China (23).

However, it is difficult to distinguish COVID-19 pneumonia from other viral
pneumonias basedon CT results alone, a positive RT-PCR test on a
pharyngeal swab, confirming the diagnosis of COVID-19 pneumonia.

The chest CT examination is also of great importance in monitoring the
evolution of lung lesions at a distance, studies so far have shown a resolution
of lesions of at least 82% in mild and moderate forms of bola and at least
76% for severe forms, at an interval up to 1 month

post-infection. (24, 25) And in the presented case, the radiological evolution
of the patient wassignificantly favorable, with a remission of the lesions of
more than 75%, compared to the initial extension.

Despite the highly suggestive radiological image of interstitial lung damage
that appears in numerous pathological entities, currently there are still limits
regarding the definite establishment of a positive diagnosis, sometimes
requiring laborious and expensive investigations.

Conclusions

The common feature of all the presented cases is the monomorphic
radiological appearance which contrasts with the etiological polymorphism.
The differential diagnosis of interstitial lung lesions is often laborious,
involving numerous procedures: imaging (conventional radiography,
computed tomography with contrast material), bronchoscopy with
bronchoalveolar lavage, transbronchial biopsy, transthoracic biopsy,
serological and immunological tests, microbiological investigations.
Conventional lung radiography remains one of the basic methods in the
diagnosis of lung diseases, but sometimes requires the addition of other
investigative methods with higher accuracy, aimed at guiding the diagnosis
with certainty.
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