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ABSTRACT

In this article, post-coronavirus lung complications in children are discussed on the ba-
sis of X-ray studies. This study was done at the Iashvili Central Children’s Hospital Tbilisi. 
COVID-19 can lead to many secondary conditions, lungs are the most commonly affect-
ed organ for patients with SARS-CoV-2 infection, persistent respiratory signs and symp-
toms following acute COVID-19 are not uncommon, although are notably less common 
in pediatric patients compared with adults.  The symptoms include cough and dyspnea. 
The time to improvement depends on the premorbid condition and the severity of the 
illness. Some of these symptoms can last for 3, 4 months or longer. We studied 175 
children, who had been infected with covid for 3 months or more. 80 (46%) children 
had severe COVID-19 pneumonitis with acute respiratory failure. Patients who have 
had a covid infection, and respiratory changes and had remaining cough, shortness of 
breath during exertion, shortness of breath - accounted for 28% - 49 patients. Patients 
who, according to anamnestic data, had a temperature reaction during the period of 
treatment at the clinic - 46 patients (26%) were found in this group.  All patients un-
derwent radiological examination. None of the patients underwent CT examination. It 
was found that in the case of post-covid syndrome, radiological changes do not always 
indicate a severe course of the disease. In the case of clinical recovery, X-ray changes 
appear in the 4th week of the disease and in a longer period.  X-ray examination should 
be performed based on clinical symptoms. X-ray changes are manifested in the roots 
and central fields, in the form of small-focal infiltrates of low transparency, unlike other 
types of viruses, the changes continue in the post-COVID period. The severe course of 
the disease does not always mean the manifestation of post-COVID syndrome and vice 
versa. In case of a mild course of the disease, it is possible to develop polyorganic dam-
age of various degrees.
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Despite the fact that the coronavi-
rus infection in children is relative-
ly milder than in the adult popula-

tion, in the later period the disease can 
cause polyorganic damage, which we call 
post-covid complications. Post-coronavi-
rus syndrome includes new, recurring, or 
ongoing symptoms and conditions that 
appear 4 or more weeks after a corona-
virus infection. The World Health Orga-
nization adopted a consensus definition 
of pediatric PASC (Pediatric post-acute 
sequelae of the severe acute respira-
tory syndrome) defined by one or more 
physical symptoms. These symptoms may 
change, disappear, or reappear and per-
sist for at least 12 weeks after the initial 
diagnosis of SARS-CoV-2 [3, 5]. Literary 
data on changes in the respiratory sys-
tem as a result of prolonged covid infec-
tion are scarce [1]. Although the severe 
disease is less common in children and 
adolescents than in the adult population, 
COVID-19 can cause secondary, mild-to-
severe, and in some cases, long-lasting, 
chronic lesions [2]. According to the data 
of radiologists in England, 42.6% of pa-
tients had various types of symptoms for 
60 days or more after the onset of the 
disease. The prolonged course in children 
aged 2-11 years was 12.9% and in children 
aged 12-16 years 14.5% [2]. Our goal was 
to detect the radiological changes of lung 
damage in the post-covid period in both 
the severe and mild course of the disease. 
We think sharing our data by compar-
ing radiological and clinical data will not 
be without interest. 175 patients aged 8 
months to 17 years with various types of 
respiratory complaints were under our 
observation and was referred to us in the 
months of September - June 2021-2022. 
All of them had been infected with the 

coronavirus disease confirmed by the 
PCR test. The said test was negative for 
COVID-19 infection during the treatment 
period. We conditionally divided the pa-
tients into 3 groups.The first group: the 
patients had a history of severe or moder-
ate transmitted COVID-19 pneumonia and 
were considered recovered. The reason 
for referring patients of this group was 
an offensive cough and various non-re-
spiratory complaints: general weakness, 
easy fatigue, drowsiness and others. 80 
patients joined this group - 46%. The sec-
ond group: patients who have undergone 
a COVID-19 infection, after which respira-
tory changes remained; Cough, shortness 
of breath during exertion, shortness of 
breath. This group comprised 49 patients, 
28%. The third group. Patients with a his-
tory of COVID-19 infection had repeated 
temperature reactions during their visit 
to the clinic, but a negative PCR test. 46 
patients were found in this group - 26%. 
These patients were hospitalized. All pa-
tients underwent radiological examina-
tion. None of them underwent conducted 
a CT study to assess the clinical condition. 
Hospitalized patients with acute respira-
tory complaints were subjected to radio-
logical examination upon entering the 
clinic and on the 6-7th day of the disease, 
taking into account the clinical condition. 
The patients of the first group, who trans-
ferred the acute form of COVID-19 pneu-
monia, had a bothersome cough when 
entering the clinic, had X-rays: Enhanced 
vascular image in the medial fields with 
thickening of the bronchial walls, the so-
called “donut sign”, increased pneuma-
tization and hypovascularization in the 
periphery, decreased pneumatization in 
the lower fields, low location of the dia-
phragmatic arches, therefore, a decrease 
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in the cardiothoracic index, which could 
be the cause of pathological changes in 
the cardiovascular system [4]. 

The main reason for referring pa-
tients to the second group was cough, 
which continued after the transfer of the 
disease. Radiologically, hyperpneuma-
tization, impoverished vascular picture, 
structureless root, lowered diaphragmat-
ic arches, reduced cardiothoracic index 
(0.4% and less) were noted in all patients 
[4].

In case of acute clinical course with 
patients of the third group, radiological 
changes developed gradually, pneumati-
zation decreased and infiltration of weak 
intensity appeared in the central and 
lower fields, with a non-structural vascu-
lar picture. Repeated X-ray examination 
was carried out on the 5th-6th day of the 
disease depending on the clinical symp-
toms. Infiltrative changes became in-
tense, spread to the periphery and basal 
segments, the process was bilateral and 

Fig-1. Patient A. Hyperpneumatization and hypovascu-
larization in the periphery, decrease of the cardiotho-
racic index.

Fig-3. Patient C. (Frontal and lateral projection) Hyper-
pneumatization, impoverished vascular picture, struc-
tureless root, lowered diaphragmatic arches, reduced 
cardiothoracic index (0.4% and less).

Fig-2. Patient B. The interstitial image is enhanced by 
a reticular-nodular pattern and  interlobular pleural 
reaction.

Fig-4. Patient D. Hyperpneumatization, impover-
ished vascular picture, structureless root, lowered 
diaphragmatic arches, reduced cardiothoracic index 
(0.4% and less).
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Fig-5. Patient D. Infiltration of weak intensity appeared 
in the left upper field.

Fig-6. Patient E. Infiltration appeared in the central 
field, of the right lung.

asymmetric, with predominantly unilat-
eral damage.

Since during a viral infection the pro-
cess develops in the epithelium and the 
interstitial adjacent to it, changes in the 
case of viral pneumonia occupy the cen-
tral part of the lungs. In the case of coro-
navirus disease, the infiltration process 
on radiographs spreads from the central 
parts of the lung to the periphery and in 
the lower fields. On repeated radiographs, 

it became intense. The resolution of clini-
cal symptoms and the improvement of 
the radiological picture occurred gradu-
ally, however, complete resolution could 
not be achieved, radiological changes re-
mained on the 4th week of the disease 
and for a longer period. The mentioned 
X-ray changes were not observed in all 
patients. Some of the patients, despite 
the severe clinical course, had no patho-
logical changes on the radiographs [6,7].

Fig-7. Patient F. Infiltration appeared in the lower fields, 
with a non-structural vascular picture.



25

A different X-ray picture is found in 
children under one year of age. During 
the prolonged temperature reaction, 
the radiological picture of low transpar-
ency included the area of the roots and 
the central fields in the form of small fo-
cal infiltrates, the so-called ground glass 
syndrome. The resolution of radiological 
changes occurred more slowly than in 
adults. Unfortunately, due to the short 
period of time, we do not have the results 
of the study for a longer period.

In conclusion:
-In the case of post-covid syndrome, 

radiological changes do not always indi-
cate a severe course of the disease. In the 
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РЕЗЮМЕ

Постковидные рентгенологические изменения 
лёгких у детей 

Стуруа Д. Г. 1,2; Джоджуа Н. Дж. 1; Дундуа Т.T. 3
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В статье на основе рентгенологических исследований обсуждаются посткоро-
навирусные легочные осложнения у детей. Исследование было проведено в Цен-
тральной детской больнице имени Иашвили в Тбилиси. COVID-19 может привести 
ко многим вторичным заболеваниям, легкие являются наиболее часто поражае-
мым органом у пациентов с инфекцией SARS-CoV-2, стойкие респираторные при-
знаки и симптомы после острого COVID-19 не редкость, хотя у педиатрических па-
циентов они встречаются заметно реже по сравнению со взрослыми. Симптомы 
включают кашель и одышку. Время до улучшения зависит от преморбидного со-
стояния и тяжести заболевания. Некоторые из этих симптомов могут длиться 3-4 
месяца или дольше. Мы изучили 175 детей, которые были инфицированы covid в 
течение 3 месяцев и более. У 80 (46%) детей был тяжелый пневмонит COVID-19 с 
острой дыхательной недостаточностью. Пациенты, перенесшие covid-инфекцию 
и респираторные изменения и имевшие сохраняющийся кашель, одышку при фи-
зической нагрузке, одышку - составили 28% - 49 пациентов. В этой группе были 
обнаружены пациенты, у которых, по анамнестическим данным, наблюдалась 
температурная реакция в период лечения в клинике - 46 пациентов (26%). Всем 
пациентам было проведено рентгенологическое обследование. Ни один из паци-
ентов не проходил компьютерную томографию. Было установлено, что в случае 
постковидного синдрома рентгенологические изменения не всегда указывают на 
тяжелое течение заболевания. В случае клинического выздоровления рентгено-
логические изменения появляются на 4-й неделе заболевания и в более длитель-
ный период. Рентгенологическое исследование следует проводить на основании 
клинических симптомов. Рентгенологические изменения проявляются в корнях и 
центральных полях, в виде мелкоочаговых инфильтратов низкой прозрачности, в 
отличие от других типов вирусов, изменения продолжаются в постковидный пе-
риод. Тяжелое течение заболевания не всегда означает проявление постковид-
ного синдрома и наоборот. В случае легкого течения заболевания возможно раз-
витие полиорганического поражения различной степени.
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reziume

filtvebis postkoviduri rentgenologiuri 
cvlilebebi bavSvTa asakSi

sturua d. g.1,2, jojua n. j.1, dundua T. T.3

1m. iaSvilis saxelobis bavSvTa centraluri saavadmyofo; 
2d. tvildianis saxelobis umaRlesi samedicino skola aieti; 
3saqarTvelos universiteti

SARS-CoV-2-is virusma SeiZleba damangrevlad imoqmedos adamianis 

sxvadasxva organoze (filtvebi, guli, RviZli, kuW-nawlavis traqti, 

tvini da a.S.). inficirebul pacientebs yvelaze xSirad filtvebi uzi-

andebaT. statiaSi ganxilulia postkoviduri filtvebis garTulebe-

bi bavSvebSi radiologiuri kvlevebis Sedegebis mixedviT. aRniSnuli 

kvleva Catarda Tbilisis m. iaSvilis saxelobis bavSvTa centralur 

saavadmyofoSi. 3 Tvis ganmavlobaSi COVID-19-iT inficirebuli 175 

bavSvi gamoikvlies. 80 (46%) bavSvs hqonda COVID-19-is mZime forma 

- pnevmonia mwvave respiratoruli ukmarisobiT. 28% - 49 pacienti, 

romlebsac hqondaT kovid infeqcia da respiratoruli cvlilebebi,  

xvela da qoSini aReniSnebodaT fizikuri datvirTvis dros. pacien-

tebi, romlebsac klinikaSi mkurnalobis dros anamnezSi hqondaT 

temperaturuli reaqcia, iyo 26% - 46 pacienti. dadginda, rom post-

koviduri sindromis dros filtvebSi rentgenologiuri cvlilebe-

bi yovelTvis ar miuTiTebs daavadebis mZime mimdinareobaze. klini-

kuri gamojanmrTelebis SemTxvevaSi rentgenologiuri cvlilebebi 

vlindeba daavadebis me-4 kviras, an ufro mogvianebiT. ZiriTadi simp-

tomebi xvela da qoSinia, rac SeiZleba 3-4 Tve an kidev ufro didxans 

gagrZeldes. gamojanmrTelebis dro damokidebulia premorbidul 

mdgomareobaze da daavadebis simZimeze.

sakvanZo sityvebi: COVID-19, postkoviduri filtvebis garTulebebi bavSvebSi, X-ray
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