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PATHOMORPHOLOGICAL CHANGES IN THE CEREBRUM OF
NEWBORNS WITH ATELECTATIC PNEUMOPATHY

Abstract. The study examined structural changes in the cerebrum of 42 newborns
who died from atelectatic pneumopathy. Histological specimens were obtained
from the cerebral cortex and adjacent white matter and examined using
hematoxylin and eosin, Nissl, and Mallory staining. The study also assessed the
relationship between neurons and cerebral blood vessels using G.G. Avtandilov’s
point-counting method. The observed findings included neuronal ischemic and
dystrophic changes, as well as perivascular edema. The results indicate that
cerebral structural changes were more pronounced in neurons than in blood
vessels.
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IMATOMOP®OJIOT'MYECKHUE UBMEHEHMUSA I'OJIOBHOI'O MO3T'A
Y HOBOPOXJIEHHBIX ITPU ATEJIEKTATUYECKOM
INHEBMOIIATUUA

Annomayun. B uccrnedosanuu uzyuenvl cmpykmypHwle USMEHEHUs 20JI08HO20
Mo32a y 42 HOBOPONHCOEHHDIX, YMEPUUUX OM AMeNeKMaAmu4ecKol NHeeMOnamuu.
T'ucmonoeuueckue 06pasysbl Kopbl 207106HO20 MO32a U npuiedxcauieco 0eno2o
gewecmea Ucciedo8alu ¢ NPUMeHeHUeM OKPACKU 2eMamMOKCUNUHOM U D03UHOM,
memooos Huccns u Mannopu. CoomnouwieHue HeupoHo8 u cocyoo8 20J108HO20

Mo32a oyeruedalu C UCNnOab308aAHUEM MOYE€YHO20 memooa I'.I". Aesmanounosa.
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Buisignensvr uwemuyeckue u oucmpoghuyeckue usmeHeHuss HeupoHos, a MmaKice
nepugackynapHuiil oméx. Ilonyuennvle pe3yiomamsi ceudemenbcmayom o bonee
BBIPANCEHHBIX CIPYKMYPHBIX USMEHEHUSX HEUPOHO8 NO CPABHEHUIO C COCYOAMU.
Knwuesvie cnoea:  nHeonamanvuvblii — amenekmas, — ameneKmamuyeckas
nHeeMonamus, 20A08HOU MO32, SUCMON02Us, MOpPhOMempus, uulemMuyecKue

UBMEHeHUsl, NePUBACKYIAPHbIL OMEK.

INTRODUCTION

According to the World Health Organization, approximately one in ten
pregnancies worldwide results in preterm birth. The source manuscript reports
that around 15 million preterm infants are born annually and that approximately
one million die within the first day of life. These epidemiological figures require
confirmation against a current, directly relevant WHO source before submission.
Despite advances in perinatal medicine, respiratory disorders remain an important
contributor to neonatal morbidity and mortality.

Atelectatic pneumopathy is associated with impaired pulmonary ventilation
and may be accompanied by systemic and cerebral structural changes. The
assessment of cerebral tissue in newborns who died with this condition may help

clarify the morphological features associated with the disease.
AIM OF THE STUDY

To identify and analyse structural changes in the cerebrum of newborns
who died from atelectatic pneumopathy.

MATERIALS AND METHODS

The study examined the bodies of 42 newborns who died from atelectatic
pneumopathy. The infants survived for periods ranging from 3 to 15 days. The
study group comprised 31 males and 11 females. For histological examination,

tissue samples were collected from the cerebral cortex and adjacent white matter.
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The specimens were fixed in 10% neutral buffered formalin, processed through a
graded series of alcohols, and embedded in paraffin.

Histological sections were stained with hematoxylin and eosin and
examined using the Nissl and Mallory methods. The ratio of neurons to cerebral
blood vessels was assessed using G.G. Avtandilov’s point-counting method.
Statistical analysis was performed using Student’s method; the arithmetic mean
(M), standard error (m), and significance coefficient (t) were calculated. The
source manuscript does not provide the numerical morphometric results or the

exact statistical comparisons; these should be added before submission.

RESULTS AND DISCUSSION

In newborns with primary atelectasis, the lung tissue was described as
unevenly aerated, with scattered haemorrhages, alveolar atelectasis, and
dystelectasis. These pulmonary findings provide the pathological background for

the assessment of associated cerebral changes.

Figure 1. Microscopic changes in cerebral structures (hematoxylin and eosin staining).

The original manuscript describes swelling and oedema in the cerebral
tissue. It also reports changes in the walls of blood vessels, swelling of blood cells,

moderate dilation of perivascular spaces, blood cells within microvascular lumina,
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and perivascular oedema. The phrase “pleural effusion” appears in the source text
in the description of the cerebrum; this anatomical term requires author

verification and has not been reproduced as a confirmed cerebral finding.

-

Figure 2. Microscopic changes in cerebral structures (hematoxylin and eosin staining).

In newborns who died from the atelectatic form of pneumopathy, stasis in
the microvasculature was not observed. The neurons were described as small and
showing signs of ischemic and dystrophic alterations. The manuscript states that
the morphometric findings corresponded to the developmental characteristics of
the brain in this age group; however, the numerical measurements supporting this
statement are not included in the submitted text.

The neonatal brain is characterised by a relatively high water content and
an immature organisation of fibrillar components. Glial membranes, glial
elements, and neuronal processes are incompletely developed, contributing to the
soft consistency of the newborn brain. The cerebral grey matter is relatively thin,

and neurons are densely arranged. The source manuscript also notes that neurons
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are poorly differentiated at this stage of development; pyramidal cells may lack a

regular shape because of their small size and limited number of processes [2].

CONCLUSION

The study indicates that structural changes in the cerebrum of newborns
with atelectatic pneumopathy are more pronounced in neurons than in blood
vessels. The reported neuronal changes include ischemic and dystrophic
alterations, while vascular findings include perivascular oedema and moderate
dilation of perivascular spaces. Further studies with clearly presented
morphometric measurements and statistical comparisons are needed to establish

the diagnostic and clinical significance of these changes.
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