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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 lashvili Central Children’s Hospital Thilisi.
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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espite 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 2-11yearswas 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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Fig-1. Patient A. Hyperpneumatization and hypovascu-
larization in the periphery, decrease of the cardiotho-
racic index.

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

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-4. Patient D. Hyperpneumatization, impover-
ished vascular picture, structureless root, lowered
diaphragmatic arches, reduced cardiothoracic index
(0.4% and less).

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
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Fig-5. Patient D. Infiltration of weak intensity appeared

in the left upper field.

L

field, of the right lung.

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

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-6. Patient E. Infiltration appeared in the central
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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

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 per-
formed 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 oth-
er 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.

References

1. Bossley CJ, Kavaliunaite E, Harman
K, Cook J, Ruiz G, Gupta A. Post-
acute COVID-19 outcomes in chil-
dren requiring hospitalisation. Sci
Rep. 2022;12(1):8208. Published
2022 May 17. doi:10.1038/s41598-
022-12415-x

2. Gotzinger F, Santiago-Garcia B,
Noguera-Julian A, et al. COVID-19 in
children and adolescents in Europe:
a multinational, multicentre cohort
study. Lancet Child Adolesc Health.
2020;4(9):653-661.  doi:10.1016/
$2352-4642(20)30177-2

3. Kompaniyets L, Bull-Otterson L,
Boehmer TK, et al. Post-COVID-19
Symptoms and Conditions Among
Children and Adolescents - United
States, March 1, 2020-January 31,
2022. MMWR Morb Mortal Wkly
Rep. 2022;71(31):993-999. Pub-
lished 2022 Aug 5. doi:10.15585/
mmwr.mm7131a3

4, Denina M, Pruccoli G. Scolfaro C. et
al. Sequelae of COVID-19 in hospi-
talized children: a 5 months follow-
up.Pediatr Infect Dis J. 2020; 39:
e458-e459

5. Gotzinger F. Santiago-Garcia B.
Noguera-Julidn A et al. COVID-19 in
children and adolescents in Europe:
a multinational, multicentre cohort
study. Lancet Child Adolesc Health.
2020; 4: 653-661

6.  Nalbandian A, Sehgal K, Gupta A, et
al. Post-acute COVID-19 syndrome.
Nat Med. 2021;27(4):601-615.
doi:10.1038/s41591-021-01283-z

7.  WHO. Clinical management of CO-
VID-19: interim guidance 27 May
2020. World Health Organization,
Geneva 2020



POST-COVID X-RAY CHANGES OF THE LUNG IN CHILDREN I

PE3IOME
NMocTKoBUAHbDbIE peHTreHoN0rMYyeckue UsmeHeHumaA

NErkux y peteu
Crypya A. . ¥%; Oxoaxkya H. k. ; AyHaya T.T. 3

t[leTckan ueHTpanbHan 6onbHMLA M. M. Uawsunu, Tounucu, Mpysus
’Bbicluan meguumHcKan wrona AUETU um. 4. Teunananm, Téunmcu, Mpysus
3YHusepcuTeT Mpysun, Tounmcu, Mpysusa

B cTaTbe Ha OCHOBE PEHTrEHONOTMYECKUX UCCAEA0BaHUI 0BCYKAATCA NOCTKOPO-
HaBMPYCHble NEeroYHble OCNOXKHEHUA Y AeTel. UccnepgoBaHue 6b110 nposeseHo B LieH-
TpanbHoOM AeTckon 6onbHULE nMmeHn Nawsunm B Tomancu. COVID-19 moKeT npmBecTm
KO MHOTMM BTOPUYHbIM 3ab60/1€BaHNAM, NETKUE ABAAIOTCA Hanbosiee YacTo nopaxkae-
MbIM OpPraHoMm y naumneHToB ¢ MHobeKumen SARS-CoV-2, cToMKne pecnupatopHble Npu-
3HaKM U cumnTombl nocne octporo COVID-19 He peaKOCTb, XOTA Y negmaTpuyeckmx na-
LMEHTOB OHM BCTPEYAOTCA 3aMETHO peXKe Mo CPaBHEHUIO €O B3pOoCabiMU. CMMATOMbI
BK/IIOYAIOT Kalleslb U oAbIWKY. Bpema oo ynyyweHua 3aBUCUT OT NpemopbuaHoro co-
CTOAHUA U TAXKecTM 3aboneBaHuA. HekoTopble U3 3TUX CUMATOMOB MOTYT AAUTbCA 3-4
mecaua uaum gonbuie. Mbl nsyumnm 175 getein, Kotopbie 6bi1M MHOUUMPOBaHbI covid B
TeyeHne 3 mecaues 1 bonee. Y 80 (46%) aeTte 6bin TANKeNbIA NHeBMoOHUT COVID-19 ¢
OCTPOW AbIXaTe/NbHOM HeAOCTaTOYHOCTbIO. MaLmeHTbl, NnepeHecwme covid-MHpeKL Mo
N pecnmpaTopHble U3MEHEHUA U UMEBLUNE COXPAHAIOLLMNCA Kallenb, OAbILKY Npu ¢u-
3MYECKOW Harpyske, oApbllWKy - coctaBuam 28% - 49 nauuneHToB. B aTol rpynne 6bian
06HapyKeHbl NaLMeHTbl, Y KOTOPbIX, MO aHAMHECTUYECKMM AaHHbIM, Habnaoaanach
TemnepaTypHasa peakumsa B Nepuos Ne4YeHuns B KNMHMKe - 46 nauneHToB (26%). Bcem
naumeHTam 6bl10 NPOBEAEHO PEHTTEHOIOTMYECcKoe 0bcnenoBaHne. HM oanH M3 naum-
€HTOB He MPOXOAN/ KOMMbIOTEPHYO ToMorpaduto. bbino yCTaHOBAEHO, YTO B C/iyyae
NOCTKOBWUAHOIO CUHAPOMA PEHTTEHONIOTMYECKME N3MEHEHUA He BCEraa YKa3biBaloOT Ha
TAXenoe TeyeHue 3abonesaHuA. B cayvae KAMHMYECKOTO BbI3AOPOBAEHUS PEHTIEHO-
NOTMYeCcKMe 3MeHeHMA NOABAAITCA Ha 4-11 Heaene 3aboneBaHuUA U B bonee anTeNb-
HbI nepuoa. PeHTreHonorMyeckoe nccnefoBaHue cneayet NPOBOANTb HAa OCHOBAHWUM
KAMHUYECKUX CUMNTOMOB. PeHTreHonornyeckne nameHeHUa NpoABAAKOTCA B KOPHAX U
LeHTPasIbHbIX NOASAX, B BUAE MENKOOYAroBbIX MHPUABTPATOB HU3KOW NPO3PaYHOCTH, B
OTAMYME OT APYrnUX TUNOB BMPYCOB, U3MEHEHMA NPOLOKAOTCA B MOCTKOBUAHbINM Me-
puog,. Taxenoe TeyeHne 3abosieBaHMA He BCerga O3HAYaeT NPOABAEHUE MOCTKOBUA-
HOro CMHAPOMA U Ha0bOoPOT. B ciyyae nerkoro TeyeHus 3ab601eBaHUA BO3MOXKHO pas-

BUTUE NOZIMOPraHNYeCKOoro nopaxkeHua pa3nw4Hof/'| creneHun.

Kntouesblie cnosa: COVID-19, nHTepctuumanbHas NHEBMOHUA, X-ray, MHGUAbTpaLuma,
rmnepnHeBMaTU3aLMA, TMNOBACKYNAPU3ALIUA.
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SARS-CoV-2-0b 3069b3ds dgndmgds ©sdsbgMggmoem 0dmddgomb sadnsbals
Lbgoabbgs mMasbmdyg (Bom@39d0, gnmo, mgodmo, 3nd-bsbmagal &Mad@o,
&3060 © 5.4.). 0bgxzoz0Mgdnm 3530968 gdb yzgmadg bdoMow BomEz9d0 1 bo-
0bgdsm. bGs@nsdn gobbomeymns 3mbE 3M3z0EME0 Gom@3950b goMmmgdyg-
30 353939830 MoommmannMo 33mg3900b dgogaqgdol dobgogom. smbadbamao
33930 Ro@oMms mdomabnl 3. nsdgamoab babgmmdals dogdgms (396@Momy®
Loogodymaamdn. 3 3oL aobdsgmmdsdo COVID-19-000 0bgnznfgdymo 175
3533830 a0dmon33mogl. 80 (46%) 803936 3Jmbes COVID-19-0b 3dndg gm@ds
- 36g3dmbos 363039 Mgb3oMe@mmma ¢3dsmobmdom. 28% - 49 35309680,
I gdbos 3gmbosm 3mgn 0bxygdns s MgbdaMoGmmmmao (33mamgdgdo,
bggmoe ©d Jmdobo 50gb0dbgdmmam BabognMo o 3z0Mmnzol MHML. 35(3096-
&9d0, OMImgdbsz gmnbnzedn 33nEMbormmdol ML 6586930 3Jmbrom
&933gEe@emo Mgod(300, 0gm 26% - 46 35(3096@)0. ©©a0b©S, HMI 3MLE)-
3M3009M0 LobEMM3nb PMML Gom@396dn MgbEagbmmmann®a (33eomgdg-
b0 ymggmmgol o6 dommomgdl ssgs0gdal ddadg d0dmnbomgmdady. 3mabo-
3960 30dmgsb3mmgmgdol dgdmbzgsedo G968 aqbmmmanno (33emomagdgdo
30006935 @o8g50900l dg-4 3306050, b Y@Mm Imgagznsbgdoo. doMomswn bLnda-
&mIgdo bggms s Jmdabos, Mo dgadmgds 3-4 ;mgg 96 300093 YBOH™M oEbbL
303Mdgmogl. g0dmxebdMomgmgdol MHm ©sdmzowgdymos 3MgdmMmdo e
3amBoMgmdady s ss350950b boddndgdy.



