
Abstract 

The new UK strain was first described in December 2020. It
was seen for the first time in Turkey in February 2021. It is not yet
known whether the new strain has different CT patterns compared
to the classical type. We present a 68-years-old male patient with an
atypical CT presentation in which GGOs are gathered around the
areas of paraseptal emphysema accompanied by CT and clinical

findings. This involvement is an unexpected pattern because of the
atypical distribution of the GGO.

Introduction

A new, highly contagious respiratory pathogen belonging to the
coronavirus (CV) family was first reported in December 2019 in
Wuhan, China. This virus is named severe acute respiratory syn-
drome coronavirus-2 [SARS-coV-2]. WHO officially named this
disease COVID-19 [1]. COVID-19 is a disease that may lay to var-
ious levels of pneumonia, acute respiratory distress syndrome
(ARDS), respiratory failure, pulmonary and systemic thromboem-
bolism, systemic inflammatory response, sepsis and necrotizing
encephalopathy [2]. In December 2020, the new UK strain was
defined for the first time. The UK strain SARS-coV-2 started to be
detected in Turkey in February 2021. In the report published by UK
Health Agency Public Health England on December 29, 2020, it
was stated that the new variant was not worse than the classical type
in terms of hospitalization risk and disease severity [3].

In association with PCR (Polymerase Chain Reaction), thorax
CT remains the most important diagnostic method in the primary
evaluation and the follow-up of COVID-19 [4]. It shows the pro-
gression of the disease, its severity, and the effectiveness of the
treatment. Especially in the early phase, when the viral load is low,
CT can be positive [2]. Therefore, CT findings are crucial for the
evaluation of disease progression.

CT findings of the classical type COVID-19 are now well-
known and there are many articles on this subject. The existence of
the UK strain is quite new. As far as we know, there are not enough
articles about the CT findings of this new strain at the time of writ-
ing our paper. It is not yet known whether the UK strain shows a dif-
ferent character in CT compared to the classical type. A CT feature
that was not encountered in the classical type, was seen in our
patient infected with the novel strain. This involvement was not also
defined in the literature as a feature of the classical type. We present
a 68-years-old male patient with an atypical CT presentation in
which GGOs are gathered around the areas of paraseptal emphyse-
ma accompanied by CT and clinical findings.

Case Report

Our patient is a 68-year-old male physician. The patient’s com-
plaint started with subfebrile (38°C) fever. There was a history of
coronary artery disease and hypertension (HT) in the patient’s
anamnesis. There was no history of smoking. We found the notion
of risky family contact. His daughter and son-in-law were already
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PCR positive. The diagnosis of COVID-19 is made on the basis of a
positive PCR test. B.1.1.7 SARS-coV-2 UK mutation was observed
in the advanced biological analysis. The general condition of the
patient was initially good. He was conscious and his vital signs were
normal. Oxygen saturation was 98%, respiratory sounds were nor-
mal. The patient had been vaccinated with Coronovac (Sinovac
Biotech) twice on 14 January and 14 February. Antibody titer was
over 1/10. Laboratory findings of our patient during his hospitaliza-
tion are noted in Table 1.

Favipiravir was indicated for treatment. The initial treatment
consisted of 5 x 2 tablets of 200 mg for 2 days. The maintenance
treatment consisted of 6 tablets 3x2 per day for 8 days. The patient’s
fever rose to 39°C on the 5th day of treatment, so it was decided to
introduce 40 mg of methylprednisolone (Prednol) IV once daily for
5 days. The fever was controlled with 2*3 paracetamol tablets of 500
mg. There was no evidence of bacterial infection documented from
urine samples and tracheobronchial secretions. However, superin-
fection was suspected because of the high febrile level and the
appearance of purulent sputum. Thus, empiric antibiotic treatments
(ceftriaxone 1 gr 1 x 2 per day and moxifloxacin 400 mg 1 x 1 per
day) were added to the treatment for a period of 7 days.

The first CT performed on 26 February 2021 did not show any
evidence of infection. However, peripheral paraseptal emphysema
was detected in the upper lobes. On the second CT scan performed
6 days later, it was seen that the GGOs were gathered around the
areas of paraseptal emphysema. The distribution of GGOs was atyp-
ically in the upper lobes and anterior zone (Figure 1 a,b). Besides,
there were small nodular rounded GGOs located in the lower lobe
scattered in the parenchyma (Figure 1 c,d).

Discussion

The geneticist Nick Loman from the University of Birmingham
first described the existence of a different strain in the city of Kent
in December 2020. This type named the SARS-CoV-2 UK B.1.1.7
strain. Although this variant does not have a difference in its viru-
lence and disease-causing ability, it is stated that the spread rate of
the virus is higher than the classical type. Also, it is not expected to
be resistant to vaccines [5].

The classical radiological features are clear. The diagnostic
profile accepted nowadays in CT is a pure GGO or GGO pattern
associated with consolidations. The involvement is generally
basal, posterior, peripheral and bilateral [4]. In all of the classifi-
cations, if the involvement is dominant in the upper lobe, the
patient is then categorized in the group of indeterminate appear-
ance. This is valid for anterior involvement, too. The involvement

around emphysema or bullous areas is not expected as a classical
appearance.

Paraseptal emphysema generally associated with smoking, refers
to a subtype of pulmonary emphysema which is located in the periph-
ery of the lung and adjacent to the septal lines. The periphery of the
upper zones is mostly affected. It is commonly seen in the subpleural
area. In our patient, some emphysema areas exceeded 1 cm.
Terminologically, air gaps larger than 10 mm are called bullas. These
may or may not have septations [6]. In the present case, GGOs were
gathered around the emphysema areas located in the upper lobe. In
other words, the virus has preferred areas with relatively high oxygen
saturation in the lungs. It is well known that aerobic microorganisms in
bacteria group such as nocardia, pseudomonas, Mycobacterium tuber-
culosis and Bacillus antracis usually involve the upper zones in the
lung [7,8]. However, viruses are microorganisms with different dynam-
ics compared to bacteria. The interaction between oxygen and viruses
has been explored since the beginning of the 20th century. Although the
terms aerobic-anaerobic are not used for viruses, the aerophilic proper-
ties of some viruses such as influenza are known. let’s point that the
radiological behaviours of coronaviruses resemble that of influenza. In
a study by Morinet et al., it was shown that low oxygen levels nega-
tively affect influenza replication [9,10]. It is not known whether the
mutation in the new viral strain changed the relationship of the virus
with oxygen. However, in our case, the involvement was concentrated
in the upper zone and especially around the paraseptal emphysema.

To this day, we know only the short- and medium-term results of
COVID-19 involvement. It has been reported that the disease causes
cystic changes like pneumatocele [11]. Apart from this, when infec-
tion occurs in small calibre (<5 mm) cystic lesions within GGO
areas, it is known as the vacuolar sign [12]. This finding is very com-
mon. The reported prevalence of this lesion was between 8.1% and
54.8% [13]. However, there is no evidence that it causes emphysema
or specifically paraseptal emphysema seen around GGOs like in our
case. In addition, no paper showing that the GGO due to COVID-19
is clearly clustering around areas of emphysema has so far been
reported. COVID-19 is known to cause fibrosis. It is still uncertain
whether emphysema, which is the result of long-term damage, will
be among the late post-covid symptoms [14].

Conclusions

At the time of writing our case report, there is no enough radio-
logical paper concerning the new B.1.1.7 SARS-coV-2 UK strain. In
our case, there is GGO involvement in the upper lobe and around the
emphysema. This GGO involvement in high oxygenated areas is an
unexpected pattern in COVID-19 pneumonia.

                             Case Report

Table 1. Laboratory findings.

Day                          White  Neutrophile  Lymphocyte  Procalcitonine  C-reactive  Troponine  D-dimer   Glucose   Urea   Creatinine  Ferritin     AST   ALT
                                blood       (mcL)           (mcL)            (ng/mL)         protein     (ng/mL) (µg/L FEU)(mg/ dl)(mg/ dl) (mg/ dl)    (ml/ng)   (IU/L)(U/L)
                                 cells                                                                            (mg/L)             
                                (109)

February 26th, 2021     8.31             6.35                     1                                                   44                                     113                              20             0.92                                             
February 27th, 2021     7.59             4.94                  1.39                    0.088                                          15               140              97             27             0.91                                             
March 1st, 2021           5.21                                      0.95                    0.088                    10                                     171                             27.9           0.93                                             
March 3rd, 2021           4.37                                      0.75                    0.082                 18.81                                    90                              30.2           0.87            155.7                       
March 4th, 2021           6.42             5.54                  0.54                                              24.28                                   155                              40             0.95                                16       16
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Figure 1. a,b) GGO pattern around paraseptal empysema located in upper and anterior zone around paraseptal empysema. c,d) Scattered
rounded GGOs in lower and middle zone of the lung.
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