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Abstract 
This article is presenting data from a retrospective analysis of medical records 
and computed tomography (CT) scans of patients’ chests with coronavirus 
infection “COVID-19” who applied to the diagnostic center of URFA in Osh 
during the first wave of the pandemic in the Kyrgyz Republic, with a descrip-
tion of individual clinical cases and their differential diagnosis. Chest com-
puted tomography is one of the main methods in visual diagnosis of pneu-
monia in COVID-19 in hospitalized patients, which allows determining signs, 
symptoms for effective treatment. 
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1. Introduction 

The issue of differential diagnosis of patients with COVID-19 is one of relevant 
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problem nowadays. There is little information in the literature available to us. 
Timely execution and competent interpretation of CT data allow dividing pa-
tient flows to different departments of medical institutions and providing ap-
propriate medical care. Chest computed tomography is one of the main methods 
in visual diagnosis of pneumonia in COVID-19 in hospitalized patients, along 
with PCR diagnostics and serological studies (ELISA Ig G and M), which makes 
this study most relevant. The polymerase chain reaction (PCR) test is very spe-
cific but has a lower sensitivity of 65% - 95%, which means that test can be nega-
tive even if a patient is infected. Another problem is waiting time for test results 
and laboratory data (CRP, D-dimers, procalcitonin, CANCER), which can take 
more than 24 hours. 

Very common radiological findings in patients with COVID-19 were found as 
ground-glass opacity in their lungs, cardiovascular system, gastrointestinal tract 
and in the kidney [1] [2] [3]. 

According to A.S. Vinokurov et al., CT studies in 100% lung lesions were ma-
nifested by areas of compaction of the “ground glass” type, in 61.9% combined 
with reticular striation due to intralobular interstitium, in 33.3% with compac-
tion consolidations. In almost half of patients (52.3%), the lesions were localized 
patchwork both subpleural and in the nuclear regions, in the rest, it was loca-
lized mainly in the subpleural areas. Changes in the form of subpleural stripes, 
compaction lines of disc-shaped atelectasis were noted in 19%, bilateral small 
pleural effusion was also present in 19%, and a combined increase in intratho-
racic lymph nodes (IHLN) was observed only in 1 (4.7%) patient. No foci, cavi-
ties, massive consolidations were found in patients with coronavirus infection 
[4]. Under the “mask” of pneumonia of viral etiology, patients were hospitalized 
in hospitals whose main diseases were represented by lung cancer, metastatic le-
sions, tuberculosis, HIV associated pathology, bronchiectasis, pulmonary infarc-
tions, sarcoidosis, radiation pneumonitis [5] [6], as well as more rare lungs dis-
eases (resulting in pneumonia, nonspecific interstitial pneumonia). That is why, 
already at the stage of the admission department, high-quality differential diag-
nostics are required [7]. 

Multislice computed tomography (MSCT) is the most informative tool in ra-
diological examinations for patients who are suspected to viral lung disease and 
allows detecting early manifestations. The severity of signs in lung damage on 
MSCT correlates with the severity of disease, in this regard, computed tomo-
graphy is used both to diagnose the lesion and to assess the process dynamics. 
The diagnosis of “community-acquired pneumonia of presumably coronavirus 
etiology” in the context of the COVID-19 epidemic is established if the patient 
has confirmed lung tissue infiltration (frosted glass) on CT, epidemiological data, 
changes in the general clinical blood test (leukopenia, lymphopenia, increased 
CRP) and fever is sufficient for acceptance of clinical decisions before a labora-
tory test for the presence of a corona viral infection, even with a negative PCR 
diagnosis. According to some authors, the possibility of myocarditis develop-
ment [8], as well as necrotizing hemorrhagic encephalopathy with the predomi-
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nant involvement of thalamic zones [9] described. 
The research purpose in this work is to study features of X-ray manifestations 

of pneumonia in case of coronavirus infection “COVID-19” obtained on CT and 
to carry out their differential diagnosis with other cases of “ground glass” symp-
toms. CT helps to monitor the course of disease and severity of lung involve-
ment with the most frequent finding as bilateral ground-glass opacities [10]. A 
negative chest CT scan does not eliminate a diagnosis of COVID-19 infection, 
particularly in the early stages of the disease [11]. 

2. Research Methods and Materials 

A retrospective analysis of medical records and computed tomography of pa-
tients’ chest who applied for CT diagnostics at the YURFA diagnostic center in 
Osh during the first wave of pandemic infection was carried out, with a descrip-
tion of individual clinical cases for differential diagnosis. Patients were chosen 
according to CT scan results showing chests with coronavirus infection 
“COVID-19”. Each patient admitted to diagnostic center with suspected infec-
tion of COVID-19 was scanned with 16-slice scanner, X-ray tube 5.0 MTU, a 
minimum scanning time 0.8 s, maximum field of view 500 mm. The operating 
parameters of the X-ray tube tomograph were: voltage 100mA, currency 120 kV, 
time of one tube revolution 0.6 sec. The thickness of slices in images was ob-
served as 5 mm. In addition, according to results of reconstruction (1.025 mm), 
two series of images with different stiffness factors were obtained in pulmonary 
and mediastinal windows. We carried out differential diagnosis of CT data in 
107 patients, and also presented epidemiological data from the city statistics de-
partment. 

3. Results and Discussions 

For 2020 year, in city Osh, 5511 cases of COVID-19 were registered. Among 
these cases, 3347 cases were laboratory proven (576 cases independently ad-
dressed), imported cases were 35, self-referral was 1687, contacts with patients 
were 1625, 2164 cases based on clinical and epidemiological analyzes. The lethal 
outcome was 67 (3.09%) (U 07.1 were 24 cases and U 07.2 were 43 cases). 

As shown in Figure 1, during the first wave of COVID-19, the largest peak in 
the registration of patients in Osh was in July 2020, as throughout Kyrgyzstan, of 
which patients identified on a clinical and epidemiological basis (U07.2) 
amounted to 1114 (24.2%), and COVID positive (U07.1) patients were 845 
(15.3%).  

According to CT data, we carried out differential diagnostics in 107 patients, 
the largest part were patients with only signs of coronavirus pneumonia, in 87 
(81.3%) cases there was a “frosted glass” symptom. There were 9 (8.4%) patients 
with covid-19 and with a combination of other comorbidities. The number of 
patients with other pathology without covid-19 was 6 (5.6%), and there were 5 
(4.7%) without signs of pathology according to the CT scan, which is presented 
in Figure 2. 
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Figure 1. Registration of positive (U 07.1) patients identified on a clinical and epidemiological 
basis (U 07.2) and COVID by month. 

 

 
Figure 2. Differential diagnostics results in patients with COVID-19. 

 
Pathognomonic X-ray signs of pneumonia in COVID-19 manifested symp-

toms: frosted glass, a “cobblestone” pattern, pulmonary vasodilation, traction 
bronchiectasis, as well as thickened interlobular and intralobular lines in the late 
stages of disease as a result of pneumosclerosis. 

The patients were admitted for 2 weeks in hospital. CT analyses, chest X-ray, 
С reactive protein, D dimer and PCR diagnostics were used for improvement of 
COVID-19 diagnostics. 

3.1. Symptom “Frosted Glass” 

Symptom “frosted glass” is a slight increase in the density of lung tissue while 
maintaining the visibility of the walls of blood vessels and bronchi in the area of 
pathological changes. A ground-glass opacity is the most common (81.3%) 
finding in COVID-19 infections (Figures 3(a)-(c). They were usually located 
bilaterally, multifocally and peripherally, but at an early stage of the disease can 
manifest as a unifocal lesion, most often localized in the lower lobe of the right 
lung (43%). Symptom “frosted glass” most often (52%) was combined with reti-
cular striation, as in viral interstitial pneumonia. 

The picture of “cobblestone pavement” was determined in 48% of patients, 
which is indicated in Figure 4(a) (arrows are indicated). 
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Sometimes there are thickened interlobular and intralobular lines (Figure 
4(b)) in combination with a frosted glass pattern; this pattern manifests itself as 
a later stage of disease as manifestations of pneuma fibrosis.  

The next CT sign of pneumonia in COVID-19 was the expansion of the pul-
monary vessels, which were detected in 48% of cases. Expansion of the vessel is a 
typical finding in the area of frosted glass vasodilation (Figure 5(a), Figure 5(b)). 

The next CT sign of pneumonia in COVID-19 was traction bronchiectasis, 
which was identified in 34% of cases. Traction bronchiectasis is another com-
mon finding in the region of the frosted glass area (Figure 6). 

 

 
Figure 3. A ground-glass opacity is found in COVID-19 infections. 

 

 
Figure 4. Cobblestone pavement showed in CT image in a 
patient with COVID-19. 

 

 
Figure 5. Expansion of the vessel in the area of frosted 
glass vasodilation a) and b) indicated by arrows. 

 

 
Figure 6. Traction bronchiectasis is another com-
mon finding in the region of frosted glass area. 
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3.2. “Frosted Glass” Symptom Differential Diagnosis  

This symptom can occur in many cases, one of which is an incorrect inhalation 
during CT scanning of a patient, the picture obtained from the patient’s exhala-
tion, which can be confused with a “frosted glass” symptom. Incorrect inhala-
tion, i.e. removal of CT during exhalation (Figure 7), “ground glass” can cause 
hypoaeration during exhalation. 

Normally, such a moment can still occur when taking a CT scan in the prone 
position, which is most often performed for patients with problems of the spinal 
column, in the postoperative period, and so on. This is called frosted glass func-
tional hypoventilation-gravity (Figure 8): 

Also, a frosted glass symptom can be observed in many lung pathologies, such 
as adenocarcinoma of the lungs, radiation pneumonitis, hypersensitive pneumo-
nitis, cardiogenic pulmonary edema, alveolar hemorrhage and eosinophilic pneu-
monia, etc. 

3.3. Radiation Pneumonitis in Frosted Glass Symptom  

One of the pathologies represented by “frosted glass” symptom is radiation pneu-
monitis (Figure 9(a) and Figure 9(b)), which occurs in patients with cancer of 
the lungs or breast due to radiation and/or chemotherapy, leading to damage to 
the structure and function of the lung tissue after weeks, months and even years 
after the treatment. The difference between the “frosted glass” symptom in radi-
ation pneumonitis from the “frosted glass” symptom in COVID-19 pneumonia, 
firstly (taking into account the history) it is located more medially, often one-sided 
and has large dimensions. 

The next pathology, where the “frosted glass” symptom is also encountered, is 
cardiogenic pulmonary edema shown in Figure 10(a) and Figure 10(b)). It is 
manifested by bilateral opacification of ground glass, reflecting extravascular fluid 
in the alveolar spaces and is located in the lower and posterior parts of the lungs. 

These opacities are usually more centrally distributed with peripheral paren-
chyma and do not correspond to the full mandatory feature of COVID-19, 
which is the location of the ground glass close to the pleural surfaces. A list of 
accompanying symptoms associated signs indicating cardiogenic edema: 

1) Thickening of the interlobular septum; 
2) Diffuse vasodilation; 
3) Swollen lymph nodes; 
4) Structural cardiac pathology; 
5) Fluid in the pleural cavity; 
6) The clinical picture of the patient shows the phenomenon of CVS (edema 

in the legs, and other types of edema, arrhythmia, tachycardia, etc.). 
The next pathology is Alveolar hemorrhage manifesting itself with a speckled 

frosted glass along with the bronchovascular bundles. Figure 11 shows alveolar 
hemorrhage with spotted frosted glass along with the bronchovascular bundles 
in a patient with secondary vasculitis and systemic lupus erythematosus. 
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Figure 7. Example of ground glass” which 
can cause hypoaeration during exhalation. 

 

 
Figure 8. Example of frosted glass functional hypoventila-
tion-gravity (a) on the back; (b) on the stomach. 

 

 
Figure 9. Example of radiation pneumonitis in frosted glass 
symptom. 

 

 
Figure 10. Cardiogenic pulmonary edema. 

 

 
Figure 11. Spotted frosted glass along 
with the bronchovascular bundles. 
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4. Conclusions 

The presented clinical examples demonstrate difficulty in establishing a true 
diagnosis in the ground-glass changes in lungs during the COVID-19 pan-
demic and, as a consequence, the possibility of overdiagnosis. It is also neces-
sary to monitor the dynamics of changes in lung tissue using CT in patients 
with COVID-19 for the timely correction of management tactics. 

CT data at an early stage of disease development dominated by bilateral, basal 
peripheral changes of the ground glass type usually are small in area, which is 
precursor in development of viral pneumonia in COVID-19, as well as multifoc-
al location of ground glass. As the disease progresses, lung tissue areas change 
like “scraped blanket” type, and areas of consolidation resembling manifesta-
tions of organizing pneumonia as “reverse halo” causing diffuse damage of al-
veoli to develop in 13 to 16 days. Additionally, an example of brain damage is 
shown in a patient 16 years old with confirmed COVID-19 in the form of acute 
necrotizing encephalopathy according to magnetic resonance imaging. 
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