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Radiology

Challenging differential diagnosis

Coronavirus disease 2019 (COVID-19) is caused by a novel coronavirus, SARS-CoV-2, and is associated with se-
vere respiratory disease. There are extensive publications on the chest computed tomography (CT) findings of
COVID-19 pneumonia, with ground-glass opacities (GGO) and mixed GGO and consolidation being the most
common findings. Those with interstitial thickening manifesting as reticular opacities typically show superim-
posed ground-glass opacities, giving a crazy-paving pattern.

We report the case of a 77-year-old man with a background of asthma-chronic obstructive pulmonary disease
(COPD) overlap syndrome (ACOS) who presented with progressive cough and shortness of breath for 2 days. He
was in close contact with a confirmed COVID-19 case. Reverse-transcription polymerase chain reaction analysis
of a nasopharyngeal swab was positive for SARS-CoV-2. The initial chest radiograph was negative for lung con-
solidation and ground-glass opacities. During admission, he had worsening shortness of breath with desatura-
tion, prompting a chest CT examination, which was performed on day 14 of illness. The chest CT revealed an
atypical finding of predominant focal subpleural interstitial thickening in the right lower lobe. He was provid-
ed supportive treatment along with steroid and antibiotics. He recovered well and subsequently tested nega-
tive for 2 consecutive swabs. He was discharged after 34 days.

Interstitial thickening or reticular pattern on CT has been described in COVID-19 pneumonia, but largely in as-
sociation with ground-glass opacity or consolidation. This case demonstrates an atypical predominance of in-
terstitial thickening on chest CT in COVID-19 pneumonia on day 14 of illness, which is the expected time of
greatest severity of the disease.

Coronavirus ¢ COVID-19 ¢ Multidetector Computed Tomography
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Background

Coronavirus disease 2019 (COVID-19) is caused by a nov-
el coronavirus and is associated with severe respiratory dis-
ease and significant morbidity and mortality. The first cluster
of reported cases originated from Wuhan, in Hubei province
of China, with the causative virus subsequently named SARS-
CoV-2 [1,2]. Currently, it is a global pandemic with over 17.6
million confirmed cases and more than 680 000 deaths as of
August 2, 2020 [3].

Since the outbreak of COVID-19, there have been many pub-
lications discussing the different radiologic manifestations of
COVID-19, with a focus on chest CT due to its high sensitivi-
ty in depicting subtle changes, especially ground-glass opaci-
ties (GGO), in COVID-19 pneumonia. While widely used in the
clinical setting for diagnosis and management of COVID-19,
chest radiograph and chest CT studies are not currently rec-
ommended as first-line investigations for diagnosis of this
disease over virology testing, due to non-specificity and over-
lap of imaging findings with infections and inflammatory lung
conditions [4,5]. A confirmatory test using reverse-transcrip-
tion polymerase chain reaction (RT-PCR) analysis of respirato-
ry samples is still essential for a diagnosis.
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The most typical CT imaging features of COVID-19 pneumonia
are GGO and mixed GGO and consolidation, with preference for
peripheral distribution and bilateral lung involvement [6-10].
Other findings, such as reverse halo sign, crazy-paving pattern,
subpleural bands, and airway abnormalities like bronchial wall
thickening and bronchiectasis, have been described [6-10].
Crazy-paving pattern, which refers to ground-glass opacities
with thickened interlobular septa and intralobular lines, is a
less common finding in COVID-19, reportedly seen in 5-36%
of cases [11]. Interstitial thickening manifesting as a reticular
pattern has been described in COVID-19 pneumonia and is typ-
ically superimposed on GGO or consolidation [12-14]. We re-
port a case of COVID-19 pneumonia with an atypical predom-
inant finding of subpleural interstitial thickening on chest CT
during the peak disease severity.

Case report

A 77-year-old Chinese man presented to our Emergency
Department with progressive cough and shortness of breath
on exertion for 2 days. He was epidemiologically linked to a
confirmed COVID-19 case at another hospital and was con-
sidered to be at risk for COVID-19. RT-PCR of a nasopharyn-
geal swab (GenXpert system) was performed and showed a
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Figure 1. Serial chest radiographs of a 77-year-old man who presented with progressive cough and shortness of breath for 2 days.
(A) Initial chest radiograph performed on admission showed a right perihilar opacity (thin arrow), in keeping with known
chronic middle-lobe collapse of uncertain etiology. There was no ground-glass opacity, consolidation, or pleural effusion.
(B) A follow-up radiograph performed 10 days later showed interval development of subtle increased reticular opacities in
the right lower zone (broad arrow). There were bilateral small pleural effusions (arrowheads).
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Figure 2. An axial contrast-enhanced CT image of a 77-year-
old man who presented with progressive cough and
shortness of breath for 2 days. A chronic middle-
lobe collapse (arrowhead) is noted, which is probably
a long-standing sequelae of prior infection. No
associated mass, foreign body, or lymphadenopathy
were detected.

Figure 3. An axial chest CT images of a 77-year-old man who presented with progressive cough and shortness of breath for 2 days,
placed side-by-side for comparison. The initial contrast-enhanced CT study (A) performed on day 6 of illness onset showed
no evidence of ground-glass opacity or consolidation. A repeat plain CT study (B) obtained on day 14 of illness onset in view
of worsening shortness of breath demonstrated new subpleural interstitial thickening at the posterior aspect of the right
lower lobe (arrow). There were also small bilateral pleural effusions.

Figure 4. An axial plain CT image of a 77-year-old man who
presented with progressive cough and shortness
of breath for 2 days. This was performed on day
14 of illness onset. Subpleural smooth reticular
opacities at the posterior aspect of the right lower
lobe representing interstitial thickening were
demonstrated. There were subtle adjacent ground-
glass changes, which may be attributed to atelectasis
or inflammation. No lung consolidation was detected,
and no bronchiolectasis or peribronchial thickening
was seen.
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positive result for SARS-CoV-2. The patient was admitted on
the same day. He was isolated and managed in an airborne
infection isolation room (AIIR).

The patient was an ex-smoker of 60 pack-years, with a signif-
icant background medical history of hypertension, hyperlipid-
emia, minor coronary artery disease, and asthma-COPD over-
lap syndrome (ACOS). His vital signs and physical examination
were unremarkable. Laboratory results revealed a mild increase
in C-reactive protein of 7.0 mg/L; (0.0-5.0 mg/L), eosinophilia
of 0.84x10°/L (0.00-0.60x10°/L), and mild lymphopenia of
1.00x10°/L (1.10-3.10x10°%/L). The total white blood cell count
was within the normal range.

The initial chest radiography performed on admission was
negative for lung consolidation or GGO (Figure 1). There was
a right perihilar opacity on radiography (Figure 1) related to a
chronic middle-lobe collapse of uncertain etiology (Figure 2).
On day 6 of onset of illness, a contrast-enhanced CT thorax was
performed to investigate clinical desaturation despite a neg-
ative chest radiograph, but the CT scan was negative for lung
consolidation and ground-glass opacity (Figure 3). There were
also no stigmata of chronic lung disease such as honeycomb-
ing (fibrosis) or bronchiectasis. The pulmonary arteries were
opacified, with no findings to suggest pulmonary embolism.
There was no endobronchial mass causing middle-lobe collapse.

The patient was admitted to the Intensive Care Unit 8 days later,
having developed type 1 respiratory failure secondary to COVID-19
pneumonia and presumed exacerbation of ACOS. Worsening
shortness of breath associated with a further episode of desat-
uration warranted a repeat CT thorax on day 14 of illness onset.
A plain CT thorax showed a new finding of subpleural intersti-
tial thickening along the posterior aspect of the right lower lobe
(Figures 3, 4), and there were subtle adjacent ground-glass chang-
es, possibly due to inflammation or atelectasis. There was no evi-
dence of peribronchial thickening associated with ACOS, nor was
there evidence of fluid overload or cardiac failure.

On the same day, the patient was started on off-label anti-ret-
roviral drugs (Lopinavir and Ritonavir) for a period of 4 days,
but this was subsequently stopped as he no longer desired to
be treated. Supportive treatment along with steroids and an-
tibiotics were the mainstay of treatment during hospitaliza-
tion. He showed interval improvement in clinical symptoms
and tested negative for 2 consecutive swabs before being dis-
charged well after 34 days.

Discussion

Interstitial thickening manifesting as a reticular pattern has
been described in COVID-19 pneumonia and is typically
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superimposed, with GGO or consolidation as the predomi-
nant findings [12-14]. Carotti et al. described the presence of
GGO and thickened interstitial structures in COVID-19 patients
during the intermediate and remission stages of the illness [15].
In the present case, the atypical CT findings of predominant
interstitial thickening with subtle ground-glass changes oc-
curred on day 14 after onset of symptoms, just after the ex-
pected time of greatest severity of CT change at around 9-13
days, as reported in prior studies [12,16]. The presence of in-
terstitial thickening on CT is related to interstitial infiltrates
of lymphocytes, predominantly mononuclear cells [16]. In ad-
dition, the CT finding of bilateral pleural effusions is a rela-
tively uncommon imaging feature, typically reported in se-
vere or fatal cases [7].

The imaging findings of subtle interstitial thickening and small
bilateral pleural effusions in this patient are discordant with
his clinical severity, which required monitoring in the Intensive
Care Unit for low oxygen saturation. We believe that his desat-
uration was partly due to acute exacerbation of asthma-COPD
overlap syndrome, but this was not manifested on CT. In ACOS,
patients develop emphysematous changes, but to a lesser de-
gree compared to patients with COPD alone [17]. The emphyse-
matous changes in our patient were predominantly in the up-
per lobes. ACOS patients have been reported to show greater
airway thickness and higher pulmonary microvascular densi-
ty on CT compared to those with COPD alone [18]. Interstitial
thickening is not a diagnostic feature in ACOS.

Interstitial lung thickening may be related to a broad list of
differential diagnoses. Viral pneumonias can present with in-
terstitial thickening, giving a reticular appearance, as in her-
pes simplex virus (HSV), cytomegalovirus (CMV), Epstein-Barr
virus (EBV) pneumonias, and severe acute respiratory syn-
drome (SARS) [19,20]. However, it is a rare finding and is also
frequently accompanied with airspace disease. CMV and EBV
belong to the same Herpesviridae family as HSV, and SARS-
CoV and SARS-CoV-2 of COVID-19 also belong to the same
Coronaviridae family. Although not seen in all cases, it is in-
teresting to note that there can be imaging pattern similari-
ties on the basis of viridae [19].

Pulmonary edema can manifest with features of pulmonary
interstitial edema, like smooth septal thickening, which are
often seen with a gravitational or perihilar distribution, but is
commonly associated with airspace opacities and pleural ef-
fusion [21]. Reticular interstitial thickening can be due to lym-
phangitic spread of cancer (i.e., lymphangitic carcinomatosis).
These, however, often appear more nodular and irregular and
less frequently appear as subtle smooth thickening [22,23].
The documented onset of these findings in a short interim
of 8 days and the absence of underlying malignancy rule out
lymphangitis carcinomatosis. Interstitial thickening can also be
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observed in idiopathic pulmonary fibrosis, non-specific inter-
stitial pneumonia, sarcoidosis [24-26], and rare cases of pul-
monary amyloidosis, which otherwise typically present with
diffuse reticulonodular thickening [27].

At present, the American College of Radiology, Fleischner
Society, and British Society of Thoracic Imaging do not recom-
mend the use of chest radiographs and CT imaging as first-
line diagnosis for COVID-19 [4,5,28]. Patients with COVID-19
infection, particularly asymptomatic patients, may have no or
few abnormalities on CT; therefore, in these cases, the diag-
nosis of COVID-19 might be missed without nucleic acid or se-
rologic tests [29,30]. This further emphasizes that CT should
not be utilized as a first-line screening tool for detection of
COVID-19. There have been documented cases of COVID-19
patients primarily presenting with gastrointestinal symptoms
(e.g., diarrhea and abdominal pain) and only mild respiratory
symptoms, and this makes early diagnosis of COVID-19 even
more challenging for clinicians, especially in patients with un-
known epidemiological history and atypical symptoms [31].

CT is, however, indicated for patients who show signs and
symptoms of worsening respiratory disease, as it better delin-
eates the extent of the disease and aids prognostication. CT is
more sensitive for detection of early parenchymal disease, dis-
ease progression, and complications, and provides additional
information on conditions such as acute heart failure and pul-
monary embolism [32]. However, factors such as limited avail-
ability, high costs, exposure to radiation, risk of transmission
to uninfected healthcare workers and other patients, and con-
sumption of personal protective equipment (PPE) should also
be taken into consideration. It can be argued that for asymp-
tomatic COVID-19 patients, steps such as isolation and rec-
ommended antiviral treatment can be implemented without
the economic and physical burden on the patient arising from
performing a CT scan [30].
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In our patient, CT was warranted due to the discordance be-
tween CXR with minimal findings and dyspnea requiring sup-
plemental oxygen. Unfortunately, we were not able to obtain
histological and microbiological correlation for the chest CT
findings via lung biopsy, which might have been able to pro-
vide additional information about whether they were due to
diffuse alveolar damage, organizing pneumonia, fibrosis, or
granulomatous disease. However, this was not clinically indi-
cated, as the patient’s condition improved and no further in-
vestigation was required. Pleural fluid drainage and culture
were not performed as it was attributed to COVID-19 pneu-
monia and the effusions were small.

Conclusions

This case highlights the atypical predominant CT finding of
subpleural interstitial thickening at the expected peak severi-
ty of imaging findings of COVID-19. It is significant in that the
subtle pulmonary abnormalities on imaging were matched
by a disproportionately high degree of respiratory distress.
Greater understanding of the pathophysiologic mechanisms
in COVID-19 pneumonia may shed light on the unusual imag-
ing manifestation reported in the present case.
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