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ABSTRACT
Identification of computerized tomography (CT) characteristics of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is essential to early diagnosis and treatment of patients and stage the disease according to the appearance of the
lung field involvement. The CT chest images of a patient with severe SARS-CoV-2 were collected to assess the CT findings and
characteristics. Patchy ground-glass opacities (GGO) were found in some upper lung zones with right upper lung interlobar
septal thickening and formation of consolidation throughout the middle and lower zones of the lungs of Crazy Paving
pattern type. The remaining lung tissue is directly proportional to the measured oxygen concentration in a severe
symptomatic COVID-19 case. These findings are beneficial for early detection and assessment of the severity of SARS-CoV-2.
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INTRODUCTION

The 2019 novel coronavirus disease (COVID-19) is 
considered as severe acute infection caused by a virus 
called severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). It is a non-segmented and enveloped 
positive-sense RNA virus included in the family of the 
beta-Coronaviridae [1]. The SARS-CoV-2virus has been 
proved to cause severe pneumonia and acute respiratory 
distress syndrome (ARDS) with a high considerable 
mortality rate [2]. According to the World Health 
Organization (WHO) reports, there are 70 million 
cumulative diagnosed cases among which 1.6 million 
demised of COVID-19 since the start of the disease, and the 
disease is still increasing rapidly [3]. We presented this 
case of an elderly male presenting with fever, cough, 
shortness of breath, and sore throat, who was confirmed 
positive of SARS-CoV-2on PCR test.
Imaging characteristics of COVID-19 are evolving. 
Therefore, awareness of these imaging characteristics is

essential to provide a contribution in the diagnosis of the
disease. Computerized tomography scanning (CT) has
been considered a rapid, sensitive, and reliable method to
assess COVID–19 infections. It plays an active role in the
detection and evaluation of SARS-CoV-2. CT achieved a
sensitivity of 98% and 97% for the diagnosis of SARS-
CoV-2 [4,5]. It was proposed to use the CT chest as a
primary imaging tool in endemic regions for detecting
SARS-CoV-2 [6]. Herein, we reported the features of CT
chest characters and to correlate the percentage of
remaining healthy lung size on CT with oxygen saturation
in a patient who suffered severe signs of Covid-19.

CASE REPORT

A 78-years-old male patient was brought to the Al-Saha
diagnostic clinic in Khartoum with a recent medical
history of fever, cough, headache, and sore throat with
thirteen-day duration. The patient is not known to be
diabetic or hypertensive but at lower limits of BMI. The
patient diagnosed as a case of Malaria and has been given
the injectable antimalarial drug in a rural area. A few days
later, when there was no regression of signs and
symptoms, he was tested for Enterica and was given
treatment accordingly. However, signs and symptoms were
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not relieved and started to complain of getting worse
concerning his breath. Before completing the full course
of treatment, he was investigated with the PCR test, and
the result was positive of COVID-19. He was then taken to
do CT of the chest. The oxygen concentration was only
35% at the time of admission.
The patient was brought to one of the capital’s hospital
after a nine days period of progressive chest infection,
fever, headache, and mealigea. He was missed diagnose
for malaria and chest infection and treated accordingly in
his village. His condition showed no improvement and
his chest infection is getting progressively worse. When
he was imaged he was advised by the representatives of
COVID-19 emergency doctors to be admitted and get
intubated.
The patient was examined using CT in Khartoum city
after 13 days of the onset of the disease. The CT images
showed typical Covid-19 ground glass opacity (GGO),
severe Crazy Paving patterns [7]. Which involved almost
60% to 70% of the lung tissue (30% remaining lung
tissue), more evident in both lungs (Figure 1) as assessed
visually by the Radiologists. The percentage of lung
involvement was estimated visually depending on the
abnormality volumes compared to the total lung volume.
Accordingly, the remaining healthy volume of the lung
was estimated as one-third compared to the total volume
[8,9]. Interestingly, the percentage of oxygen
concentration is consistent and proportional to the
remaining tissue of the lung (30%).There were small
areas of the upper lung of GGO affecting the upper part of
both lungs more on the right side, and patchy
consolidation forming crazy-paving involving the pig
portions of both lungs with halo-sign on the right lung
(Figure 2). Noticeably, the trachea in this patient was
fully distended with air, maybe describing the exertion
effort made to grasp oxygen. There was no pleural
effusion detected. Directly after the CT examination, the
patient was referred to the ICU with severe hypoxia; the
oxygen concentration was only 35%. He died after a long
journey of agony after 3 hours of admission.

Figure 1: Axial CT images shows remaining one-third
of healthy lung tissue with consolidation and crazy
paving sign.

Figure 2: axial CT images show diffuse consolidation
affecting the both lungs with Halo sign noted at the
left lung.

DISCUSSION

Despite the diagnosis of COVID-19 based on pneumonia
symptoms such as fever, dry cough, myalgia, dyspnea, and
fatigue, chest imaging plays an effective role in both
assessment of extent of the disease and follow-up [10].
Chest imaging of the infected lungs is more applicable
with COVID-19 [11]. It is considered the first-line
imaging modality in severe cases and is useful for
monitoring progressive changes during development of
the disease and treatment. Therefore, CT is considered an
efficient clinical diagnostic tool for symptomatic patients
suspected with COVID-19 [12].
The sensitivity of CT to acquired respiratory syndrome is
high and the specificity of COVID-19 findings as GGO
starting peripherally with progressive development of
consolidations of Crazy Paving pattern. These findings
are the landmark for diagnosing of Covid-19 especially in
patients who are getting worsening signs and symptoms
as shown in this case study.
In this case, CT images showed typical COVID-19; GGO
with severe Crazy Paving patterns which has involved
almost 60% to 70% of the lung tissue more obvious in
the left side. It was observed that the remaining
uninvolved lung is approximately one third of the right
lung (Figure 1) which is consistent with the measured
oxygen concentration (35%). Thus, a small remaining
lung tissue is correlated with lesser oxygen
concentration. Wang et al found correlation between
severity of thorax infection and blood oxygen saturation
[13].Therefore, the remaining lung tissue is
approximately directly proportional to the oxygen
concentration.
There was interlobal thickening. These findings are
similar to those cases reported by Lei [14,15] and Pan et
al., and other previous studies [16-18]. It was reported
that in severe cases, lung consolidation appears as “white
lung”, with rare pleural effusion and enlargement of
mediastinal lymph nodes [19,20]. In this case, there was
no mediastinal lymphadenopathy and pleural effusion
observed in the mediastinal window. The cardiac findings
were unremarkable. These features made the
Radiologists acquiring more experience in diagnosing
COVID-19, especially in patients who are progressively
getting worse.
The CT mediastinal window showed unremarkable
cardiac and pig vessels. The above findings of the Crazy
Paving, the GGO, and interlobar thickening without
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presentation of pleural effusion will contribute to
enriching the Radiologists knowledge of the degree of
severity and the patterns of Covid-19.The absence of the
pleural effusion even at this high degree of severity of the
disease give us more experience in diagnosing Covid-19
especially in patients who are progressively getting
worse.
The CT characteristics are crucial for diagnosis and
monitoring the follow-up of patients with COVID-19.
Therefore, CT chest might be used for screening people
who were suspected of the disease.

LIMITATION

The case of this patient was detected too late after the
disease progressed. The patient has been missed
diagnosed for other diseases endemic in the area of
center of Sudan, like malaria. There was no radiological
examination is done for this patient during the onset and
the moderate stages of this acute attack, and no imaging
record is available. The awareness of the signs and
symptoms of Covid-19 is very low amongst the medical
staff in the region at the early times of the pandemic, so
the patient did not receive oxygen before reaching
Khartoum capital which is about 90km away.

CONCLUSION

Thoracic CT imaging plays a useful role in the evaluation
of COVID-19. This case of COVID-19 showed areas of
GGAs in upper zones, distended trachea, and Crazy
Paving consolidation after 13 days of the infection. The
remaining unaffected lung tissue is directly proportional
to the measured oxygen concentration. These findings
are useful for early detection and assessment of the
severity of COVID-19 pneumonia. It is recommended to
do further studies to correlate normal residual lung
volume with oxygen concentration.
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