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AHHOTAIIA

IIpencTaBieHO KIMHUKO-aHATOMUYECKOe HAOJIIOZIeHNe IIePBOT0 JIETAJIBHOIO HCX0/la OT HOBOM KOPOHABUPYCHOU
nHpekuu B HoBocubupckoit obsactu. Takke KpaTKO OCBEIIEHBI BOIPOCHI 3THOIOTUH, snugemuosnoruu COVID-19,
00600111eHbI TAHHBIE TI0 TaTOJIOTHUecKoi anaromuu npu COVID-19, ¢ akiieHTOM Ha MOPG)OJIOTUYECKHe U3MEHEHHU S B JIET-
KUX IIPU THEBMOHUH, BBI3BAHHOU KOPOHABUPYCHOU NHDEKITEN.

Kaoueswte caosa: COVID-19, maTosiornueckasi aHaATOMUS, THEBMOHUS, BCKPBITHE.

ABSTRACT

Clinical and anatomical case study of the first death from the novel coronavirus infection in the Novosibirsk Region
is presented. The matter of etiology, epidemiology COVID-19 are also briefly taken up, data on pathological anatomy in
COVID-19 are generalized, with the emphasis on morphological changes in lungs in pneumonia caused by coronavirus

infection.

Keywords: COVID-19, pathological anatomy, pneumonia, autopsy.

BBEJIEHUE

3a 8 wmecsmeB ¢ MOMeHTa, KOTZa B Jekabpe
2019 r. B Kutae nosiBUINCH ePBhIENAIIUEHTHI C KO-
poHaBupycHou uHpeknuer, snugemus COVID-19
OXBaTHJIA BECb MUP, [IPEBPATHUBINKCH B MAHIEMUIO
[1]. Bupyc SARS-CoV-2 — ceapMOi M3 H3BECTHBIX
KOPOHABHPYCOB, KOTOPbIE MOTYT BBI3BIBAThH 3a60J1€e-
BaHUs YeJIOBeKa. ['eHOM KOpOHABUPYCOB, ITOAPA3/Ie-
JITIONUXCS HA 4 poja — a, 3, y u O, Impe/icTaBIeH ofi-
Horenoynoil PHK sesmmunnoii ot 26 10 32 K6 [2, 3].
U3 HUX Q- 1 f-KOPOHABUPYCHI B OCHOBHOM SIBJISIFOT-

INTRODUCTION

Within 8 months since the moment when the
first patients with coronavirus infection had ap-
peared in December, 2019 in China, the COVID-19
epidemic has captured the whole world, having
turned into a pandemic [1]. The SARS-CoV-2 virus is
the seventh of the known coronaviruses which can
cause diseases in humans. The genome of the coro-
naviruses which are subdivided into 4 genera — a, j,
y and &, is presented by a single-stranded RNA from
26t032kb[2,3]. Amongthem, a-and B-coronaviruses
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sl IaTOTeHaM¥ MJIEKOITUTAOIINX, a Y- ¥ §- KOpOHa-
BUPYCHI IOPAXKAIOT MJIEKOMIUTAONIUX U ITUIl. SARS-
CoV-2 oTHOCUTCA K rpymme [J-KOpOHAaBUPYCOB [4].
Nuxybaruonnsii mepuoy; COVID-19 cocraBisieT oT
2 710 14 AHEN cO CPeHUM CPOKOM IIOSIBJIEHUS CHM-
IITOMOB OKOJIO 5 JTHEH.

Bupyc mpoHUKaeT B KJIETKHU Uepe3 PerenTop
aHTUOTeH3UHIpeBpamawomero  depmMeHTa 2
(ACE2), HaxoAsIHiCsa Ha TOBEPXHOCTH KJIETOK [2,
4]. BospIoe KOJTMYECTBO BUPYCHBIX YACTHI] OBLIIO
00HAPY’KEeHO B SH/IOIIJIA3MATHYECKOM PETUKYIIyMe
anpBeosionuToB II TUIa ¢ MOMOIIBIO IPOCBEYNBA-
IOIed 2JIEKTPOHHON MukKpockomnuu. Kpome Toro,
MeTOZJaMi MMMYHOTHCTOXUMHUM U THOPUAU3AIIUH
in situ 6sL1H BhIsABIIeHBI Oeniku 1 PHK SARS-CoV B
SIIUTEIUY MHUIEBAPUTEIFHOTO TPAKTa M IOYKAX
cooTBeTCTBEHHO. Kak 0eJylok HyKJIeoKarcuaa
SARS-CoV, tak u PHK-nmonumepasza SARS-CoV B
SIIUTEIUY KAHAJIBIA U KJIETKAX IOTOBBIX JKese3
KOJKU HMeJHN IIOJIOKUTEIbHYIO KCIIPECCHUIO, UTO
VKa3bIBaeT HA BO3MOXKHBIE IYyTH Iepeladu KOpOo-
HaBUPYCHOH WHMeKIUH (KOHTAaKTHBIN IyTh). Kpo-
Me TOTO, OBLJIO OOHAPYXKEHO, UTO KJIETKU DHJO0-
KPUHHBIX JKeje3 (MapaluTOBUAHBIX JKeJe3 U TH-
nmodusa, KOpbl HAAMOYEYHUKOB, MapHUETAJIHHBIE
KJIETKH KeJIyZIKa) U HK30KPUHHBIX jKeJie3 (IoTo-
BbI€e JKeJie3bl KOXKH, TPAXeu U ee KeJie3bl, alluHap-
HbIE KJIETKH I10/[PKEJIYI0UHOH 2KeJIe3bI) IKCIPECCH-
pyiot SARS-CoV [5].

Jlerkue SBJISIOTCS OCHOBHBIM OpPTaHOM-MU-
meHbio 111 SARS-CoV-2, mpuyeM y manimeHTOB Ha-
0JII0/1af0TCA CUMIITOMBI, BapbUPYIOIINE OT JIETKHUX
TPUIIONOAOOHBIX COCTOSHUMA 10 (PyIbMUHAHTHOM
ITHEBMOHUU U MOTEHIINATIBHO CMEPTETHLHOTO PECITU-
PaTOpPHOTO AUCTpPecc-CUHpoMa [3, 5].

Omnenka koadouiuenra aeranabHOCTH (Case-
fatality rate; monsa ymepuiux, pasziesieHHass Ha 00-
1ee 9rcyI0 3a00JIeBITNX) 3a00JIEBAHUS BapbUPOBa-
Jia OT 1 710 7 % B 3aBUCUMOCTH OT I10JI0-BO3PACTHOTO
cOCTaBa HACeJIeHU s, CTPATEeruil TECTUPOBAHMUSA, THA-
THOCTHUKH, JIEYEHUsI, 0COOEHHOCTE! CTaTUCTUYECKO-
ro ydeTa HAIMOHAJIHHOTO 37PaBOOXPAHEHUS U 3a-
IPY?KeHHOCTH cucTeM 3ApaBooxpaHeHusa. BO3 omne-
HUJIA JIETAJIBHOCTD KakK 3.4 % [6]. OmHaKo pe3ysbpra-
THl HAOJIIOIEHUH 3a SKUMAXKEM M IaCCaKUPAMU
kpyusHoro jatinepa Diamond Princess, Ha koTopom
u3 712 3a00JIeBIINX yMepJio 11 4esl., IPUBOAAT K
oreHKe K03(hdUITEeHTa JeTATbHOCTH B 1.5 % [4].
Kpome Toro, Teuenue 3a60ieBaHUS U CMEPTHOCTb
CUJIBHO 3aBUCEIN OT BO3pacTa O0JIBHOTO M HATTMIHS
npyrux (KoMopOuAHbIX) 3a00ieBaHUi. Y JieTel 3a-
perucTpupoBaHbl €INHUYHbBIE CIyYad JIETAJIHHOTO
ucxona. B rpynme 10 30 j1eT CMEPTHOCTD COCTABIISAET
OKO0JIO 0.2 %; TOCJIe 40 JIET PUCK YBEJIUYUBAETCS B

are pathogens of mammals generally, and y- and
8-coronaviruses affect mammals and birds. SARS-
CoV-2 belongs to the group of -coronaviruses [4].
The incubation period of COVID-19 is from 2 to
14 days with an average time for symptoms to appear
around 5 days.

The virus gets into cells through the angioten-
sin-converting enzyme 2 (ACE2) receptor located on
the cell surface [2, 4]. A large number of virus parti-
cles were revealed in the endoplasmic reticulum of
type II alveolocytes by means of the transmission
electron microscopy. Besides, methods of immuno-
histochemistry and in situ hybridization revealed
proteins and SARS-CoV RNA in the epithelium of di-
gestive tract and kidneys respectively. Both protein
of SARS-CoV nucleocapsid and SARS-CoV RNA
polymerase in epithelium of tubule and sweat glands
cells of skin had positive expression, which indicates
possible ways of coronavirus infection transmission
(contact transmission). Besides, it was revealed that
cells of endocrine glands (parathyroid glands and hy-
pophysis, adrenal cortex, parietal cells of stomach)
and exocrine glands (sweat glands of skin, trachea
and its glands, acinar cells of pancreas) express
SARS-CoV [5].

Lungs are the main target organ for SARS-
CoV-2, and patients have symptoms varying from
mild flu-like conditions to fulminant pneumonia
and potentially fatal respiratory distress syndrome
[3, 5]

Case-fatality rate assessment (the rate of de-
ceased divided by the total number of cases) of the
disease varied from 1 to 7% depending on the gender
and age structure of the population, the strategy of
testing, diagnostics, treatment, peculiarities of na-
tional health statistics and the health care systems
capacity. WHO has estimated the lethality as 3.4%
[6]. However, the follow-up results of crew members
and passengers of the Diamond Princess cruise liner,
where 11 individuals of 712 died, has lead to the case-
fatality rate coefficient assessment as 1.5% [4]. Be-
sides, the disease course and mortality strongly de-
pended on the age and the presence of other diseases
(comorbidities). Rare cases of fatal outcome in chil-
dren were registered. In group of under 30 year-old
patients the mortality was about 0.2%; after 40 years
the risk increases by 3—4 times for every decade of
life, reaching about 8% in the diseased at the age of
70—79 years and 15—20% after 80 years [6]. Chinese
scientists’ studies showed that the majority of cases
(87%) were aged 30—79 years, less than 9 years old —
1%, 10—19 years old — 1%, and over 80 years old —
3% [71.
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3—4 pasa ¢ KaXKJIbIM JIeCATUIIETUEM JKU3HH, IOCTH-
rasg npuMepHo 8 % y 3a60JeBIINX B BO3pacTe 70—
79 JjieT u 15—20 % nociie 80 jer [6]. UccaemoBanus
KUTANUCKUX YUYEHBIX IOKAa3aJik, YTO OOJIBIIMHCTBO
3aboneBmux (87 %) ObUTH B BO3pacTe 30—79 JIET,
MeHee 9 jeT — 1 %, 10—19 jeT — 1 % u cTapiie
80 et — 3 % [7].

Bmecrte ¢ TeM pe3ysbTaThl MATOJIOTO-aHATOMU-
YECKOTO MCCJIEIOBAHUS YMEPIIIUX BCIIEACTBUE KOPO-
HaBUPYCHOU MH(EKIINH, HA MOMEHT HATTMCAHUS CTa-
ThbU, HE MHOTOUMCJ/IEHHBI, YTO 3aTPYAHAET U3ydeHre
maroresesa 3roro 3aboseBanuu [8]. B sroii cBsA3M
MBI TIPEJICTaBIsAEM HAOII0ZIEHHE IEPBOTO JIETATBLHO-
r'0 KCXO0/1a, BEI3BAHHOT'O KOPOHABUPYCHOU HHGEKITU-
eit, B HoBocuOupckoii obracTu.

My:xuuHa, 68 JjieT, HaXOUJICS B OT/€JIEHUU pe-
aHWMAIUM W WHTeHCMBHOW Tepanmu ['BY3 HCO
«Topopckas kinHuueckas 6oapuua N2 1» r. Hoso-
cubupcKa ¢ 07.04. 0 14.04. 2020 T. (7 KOHKO-/THER).
[TarueHT OCTABJIEH B TSXKEJIOM COCTOSTHHU Opwra-
JIOW CKOpOU MEAUIMHCKON MOMOIIM C JUArHO30M
«II0/IO3PEHNE Ha TTHEBMOHHUIO». [lepBble MPU3HAKU
3a00s1eBaHUs MTOABUJINCH 3a CyTKHU /IO MOCTYIIEHUS
B GostbHUIY (OZBIIIKA, TUXOpaaKa 0 38.5 °C, cyxou
Kalesb). /Iuaraos moATBEPAUIICS TTOC/IE PEHTTEHO-
JIOTUYECKOTO uccyienoBaHus. I1o pe3yspraTraMm KOM-
IBIOTEPHON TOMOTpaduu TpyAHOH KiaeTku (OT
08.04) BpauamMu ObLIa 3aroj[03peHa ITHEBMOHWUSA
npu COVID-19.

PesynbTaThl 1a00PaTOPHOTO KCCIEAOBAHUS T1a-
MeHTa: OOIUA aHaIU3 KpPOoBHU (13.04): JIEHKOIU-
TBl — 25.24 X 10%/J1, 3pUTPOLUTH — 4.28 X 10'2/I1,
reMOIJIOOUH — 122 T/J1, TPOMOOIUTE — 335 ThIC.
Buoxumuueckuii aHaiu3 kpoBu (13.04): KOK —
921.3 en./n, KOK-MB — 39.1 exn./;n1, MmoueBuHa —
28.6 MmoJTb/ 71, C-peaKTUBHBIHN 6€JT0K — 390.06 MT/ 1.
Anasu3 Ha BeiaBieHne PHK SARS-CoV-2 metomom
IIIIP — m0/I0KUTEJILHBIH.

IIpoBOAMIOCH KOMILIEKCHOE JIEUeHHE, TTallHeHT
Haxoawicst Ha VBJI. OpHako, HECMOTPS Ha MPOBO-
JIIMOE JIeUeHre, HapacTajia JibIXaTeibHas HeIoCTa-
TOYHOCTh, HACTYITHJI JIETATbHBIN HCXO/T.

3axaouumenvhblii  KAuHuveckuili  0uazHoa:
Uo7.1. OcHoBHOe 3aboseBanme: COVID-19, Bupyc
uneHTudunupoan. OcyioKHeHUs: J[BYCTOPOHHSIS
MOJIMCerMeHTapHasi THEBMOHUS, TAKEJIOe TeUEHHE.
Octpas apixaTesibHass HegocraTouHOocTh 111 cr. Ilo-
JIMOPTaHHAS He0CTaTOYHOCTh. COMyTCTBYIOIIHE 3a-
OoseBanmsa: CaxapHbIN AuabeT THIA 2, WHCYJIMHO-
moTpe6HbIH, 11e1eB0i ypoBeHb HbA1C menee 7.5 %.
T'unepronuyeckasa 00Je3Hb, CTENEHb 2, PUCK 4.
OzkupeHue 2-4 CT.

At the same time, results of postmortem exami-
nation of those who died from coronavirus infection,
at the time of this writing, are not numerous, which
complicates the studying of pathogenesis of the dis-
ease [8]. In this regard, we present the observation of
the first fatal outcome caused by novel coronavirus
infection in the Novosibirsk Region.

68 year-old man was in the Intensive care unit
of the Novosibirsk Clinical Hospital No. 1 from 7 to
14 April, 2020 (7 inpatients days). The patient was
delivered in a grave condition by the ambulance team
with a diagnosis “suspected pneumonia.” The first
signs of the disease appeared one day before the hos-
pitalization (shortness of breath, fever up to 38.5°C,
dry cough). The diagnosis was confirmed after the
radiology. Based on the results of computed tomog-
raphy of the thorax (April, 8) doctors suspected
pneumonia associated with COVID-19.

Results of the patient’s laboratory examina-
tions were as follows: complete blood count (April,
13): leukocytes — 25.24 x 109/1, erythrocytes —
4.28 x 10%2/1, hemoglobin — 122 g/l, platelets —
335 000. Biochemical blood tests (April, 13): CPK —
921.3 units/l, CPK-MB — 39.1 units/l, BUN —
28.6 mmol/l, S-reactive protein — 390.06 mg/l.
The result of detection of SARS-CoV-2 RNA by PCR
was positive.

Comprehensive treatment was carried out, the
patient was on mechanical ventilation. However, de-
spite the treatment, respiratory failure advanced,
and the fatal outcome occurred.

Final clinical diagnosis: U07.1. Primary dis-
ease: COVID-19, virus identified. Complications: Bi-
lateral polysegmental pneumonia, severe course.
Acute respiratory failure III degree. Multiple organ
failure. Comorbidities: Diabetes mellitus 2 type, in-
sulin-dependent, target HbA1C level less than 7.5%.
Essential hypertension, degree 2, risk 4. Obesity of
the 2 degree.

On autopsy, multiple punctate hemorrhages on
parietal and visceral pleura were discovered. The
trachea and the main bronchi contain a small
amount of mucous secretion; mucous membrane of
a dirty-gray color with punctate hemorrhages. On
palpation, the lungs are diffusely consolidated in all
fields, pleura is of dark cherry color on the surface,
having varnished look. There are punctate hemor-
rhages under the visceral pleura. Lungs are of dark
cherry color on the cut, airless, a dark red liquid
flows down from the surface of the cuts, and is hard-
ly squeezed out of the lung tissue. Walls of bronchi
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Puc. 1. Makpockonmueckuii Buz jgerkoro npu COVID-nHeBMoHMU: sierkue Audy3HO YIIJIOTHEHBI,
C MIOBEPXHOCTH TEMHO-BHUIITHEBOTO I[BETA, JIAKOBOTO BU/IA, C TPOMO030M COCY/I0B (ITOKA3aHO CTPEJIKOM)
Fig. 1. Macroscopic view of the lung in COVID-19 pneumonia: the lungs are diffusely consolidated,
the surface is of a dark cherry color, looks varnished, with vascular thrombosis (shown by the arrow)

IIpu 1maToJsI0ro-aHaTOMUYECKOM BCKPBITUM HA
MMapUeTAJIbHOM W BUCIIEPAIHBHOM JIMCTKAX ILJIEBPHI
MHO?KECTBEHHBIE TOUeUHbIe KPOBOU3IUAHUA. B Tpa-
Xee U IVIaBHBIX OPOHXAX COJIEPIKUTCSA HEOOIBIIIOE KO-
JIMYECTBO CJIMBUCTOTO CEKPETa, CIM3UCTAsI IPSA3HO-
CEporo IBeTa ¢ TOYEUHBIMH remMopparusmu. IIpu
nasiplanuu jerkue Aud@ysHo YIJIOTHEHBI IO BCEM
IIOJISIM, C TIOBEPXHOCTH ILJIEBPA TEMHO-BUIITHEBOTO
IBETA, JIJAKOBOTO BU1a. [10/1 BUCIIEPAJIBHOU TIJIEBPOU
TOUeuHble KpOBOMBIUAHUA. Jlerkue Ha paspese
TEMHO-BUIIIHEBOTO IIBETA, 0€3BO3/YIITHbIE, C IOBEPX-
HOCTH Pa3pe30B CTEKAET TEMHO-KPACHAS JKHU/IKOCTb,
C TPY/ZIOM BBIJIaBJIBaeMasi U3 TKaHU JeTKHUX. CTeHKHU
OPOHXOB YTOJIIIEHBI, CKIEPO3UPOBAHBI, BHICTYIAIOT
HaJI IOBEPXHOCTHIO cpe3a (puc. 1).

IIpu MUKPOCKOIIMYECKOM HCCJIeJIOBAHUHN JIer-
KUX: IOJHOKPOBHE KAINWJUISIPOB MEKaJIbBEOJISIP-
HBIX IIEPETOPOJOK U COCYIOB MHTEPCTUIUA. YTOJ-
IeHNe MeXXaIbBEOJIIPHBIX CeNT 3a cUeT UHQUIb-
Tpauuu JUMQOOIUTaMU, MaKpodaramu ¢ HaIUIueM
HEeUTPO(DUIIOB, B IPOCBETAX YACTH AJIHBEOJI PO30BAs
TrOMOT€HHas KUJKOCTD ¢ TUM@OIuTaMu, Makpoda-
raMu, IeCKBAMHPOBAHHBIM QJIbBEOJISIPDHBIM DIIUTE-
aueM (puc. 2), ¢ HUTUUYHEM CHUMILIACTOB (puc. 3), B
YacTH aJibBeosJl — HEXHOro (GubpruHAa U HEHUTpO-
(UITBHBIX JIEUKOIUTOB. TPOMOBI B MEJIKUX COCYAX,
VYACTKU aTeJIeKTa30B UepPeAyIOTCS ¢ yIacTKaMU SM-
duzemsl (puc. 4), oyaru OOUIUPHBIX KPOBOUBJIUSI-

are thickened, sclerosed, protrude above the cut sur-
face (Fig. 1).

On microscopic examination of the lungs the con-
gestion of interalveolar septa capillaries and intersti-
tial vessels was discovered. Thickening of interalveo-
lar septa due to infiltration with lymphocytes, macro-
phages with neutrophils; pink homogeneous fluid
with lymphocytes, macrophages, desquamated alveo-
lar epithelium in the lumina of a part of the alveoli
(Fig. 2), with the presence of symplasts (Fig. 3); a part
of the alveoli contain delicate fibrin fibers and neutro-
philic leucocytes. There are blood clots in small ves-
sels; areas of atelectasis alternate with that of emphy-
sema (Fig. 4); foci of massive hemorrhages (Fig. 5);
perivascular and peribronchial sclerosis. Desquamat-
ed epithelium in the lumina of the bronchi.

The internal organs’ morphological changes
were nonspecific due to the state of hypoxemia. The
heart cavities were moderately dilated, containing a
small amount of liquid blood. The heart is cone-
shaped, the thickness of the left ventricle wall is
1.6 cm, the thickness of the right ventricle one is
0.3 cm. On the cut, the myocardium is flabby, dark
red in color, in the full-thickness of the myocardium
there are many small whitish connective-tissue scars.
Coronary arteries with atherosclerotic plaques and
calcification, blocking the lumen up to 30%. On his-
tological examination we revealed hyperemia and
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Puc. 2. Jlumbomakpodaraapaas HHOUIBTPALUA MEXXaIbBEOJIAPHBIX IEPETOPOOK (TI0KA3aHO CTPEJIKAMH),
B IIPOCBETE aJIbBEOJI HEXKHBIHM (GUOPHH, leCKBaMAaIis aJIbBEOJIOIIUTOB, MaKpodary, TUMGOIUTHI.
Oxpacka reMaTOKCUJIMHOM U D03UHOM. YBeuueHue (yB.) X100
Fig. 2. Lymphomacrophagal infiltration of interalveolar septa (shown by arrows), delicate fibrin fibers in the alveoli lumina,
desquamation of alveolocytes, macrophages, lymphocytes. Hematoxylin and eosin stain. Magnification (magn.) 100x

HUH (puc. 5), MEPUBACKYJISIPHBIA M TEPUOPOHXU-
aJIbHBIA CKJIEPO3. B mpocBeTe GPOHXOB JIECKBaMH-
POBaHHBIN STUTETNH.

Bo BHyTpeHHUX OpraHax MOp(OJIOTHYeCKHe U3-
MeHEHHS HOCHJIN HecnelnpUIecKui xapakTep, 00-
YCJIOBJIEHHBIH COCTOSIHWEM THUIIOKceMuH. llosocTu

interstitial edema, separation of cardiomyocyte bun-
dles, uneven hypertrophy of cardiomyocytes and
thinning of the fibers. Interstitial sclerosis, focal fatty
degeneration of cardiomyocytes.

The liver weight is 1550 g; on the cut of yellow-
brown color, moderately congested. On microscopic

2!

Puc. 3. Jlumdomakpodarambaas HHOUIBTPALKA MEKATbBEOJIIPHBIX IIEPETOPO/IOK, C HAITMYHEM HEUTPODUIIOB,
JIECKBaMAaIHsI OTZEJIbHBIX aJIbBEOJIOLUTOB U B BU/IE IUIACTOB, &JIbBEOJIOIUTHI C KPYITHBIMU THIIEPXPOMHBIMH SIZIPAMH,
XapakTepHbIH 3ddeKT rajo BOKpyT AApa (II0Ka3aHo cTpesikaMu), GOpMUPOBaHNE THATIHOBBIX MEMOpaH.
OKpacka reMaTOKCHJIMHOM U 303UHOM. YB. X400
Fig. 3. Lymphomacrophagal infiltration of interalveolar septa, with the presence of neutrophils,
and desquamation of both individual alveolocytes and the cell layers; alveolocytes with large hyperchromic nuclei,
characteristic halo effect around the nuclei (shown by arrows); formation of hyaline membranes.
Hematoxylin and eosin stain. Magn. 400x

Journal homepage: http://jsms.ngmu.ru

103



Haodees A.II. u dp. / Journal of Siberian Medical Sciences 4 (2020) 99—109

Puc. 4. Tpom6 B cocyzie, ouaru ambuseMbl. OKpacka reMaTOKCUJIMHOM U 303MHOM. YB. X200
Fig. 4. Blood clot in the vessel, foci of emphysema. Hematoxylin and eosin stain. Magn. 200x

cepZiIia yMepEHHO PacIINPeHbl, COZIePKaIn HeOO0Ib-
II10e KOJIMYEeCTBO KUAKON KpoBu. Cepiie KOHyCO-
BUIHOH (POPMBI, TOJIIIUHA CTEHKU JIEBOTO KeJIyA0U-
Ka — 1.6 cM, IIPABOTO XKeayaouka — 0.3 cM. Ha paz-
pese MHUOKapy ApsA6JIbIH, TEMHO-KPACHOTO I[BETA, B
TOJIIIIE MHOKap/ia MHOKECTBO O€eJIECHIX COEeINHHU-
TeJIbHOTKAHHBIX py6unkoB. KopoHapHble apTepun ¢
aTEPOCKJIEPOTUYECKUMHU OJIANIKAMH U KaJIbI[UHO-
30M, IIepeKpbIBaoIye IpocBeT 10 30 %. I1pu rucro-
JIOTHYECKOM HCCIe[OBAHUU: IOJTHOKPOBUE U OTEK
UHTEPCTHUINS, PA3BOJIOKHEHNE IIyYKOB KapIHOMUO-

examination; vascular congestion, interstitial ede-
ma; the liver trabecular structure is preserved, hepa-
tocytes are in the state of albuminous and focal large-
drop degeneration; few foci of centrolobular conges-
tion with hemorrhages. The pancreas is unevenly
indurated, of gray-yellow color on the cut; the lobu-
lar structure is preserved, with extensive areas of
sclerosis and lipomatosis.

Bean-shaped kidneys’ weight is 275 g in total;
the fibrous capsule is removed easily, exposing fine-
grained surface. The parenchyma is pale brown on

Puc. 5. BeipazkeHHOE IIOJTHOKPOBHE COCYZIOB, 09ar OOIINPHOTO HHTPAAIBBEOJIIPHOTO KPOBOUBJIASTHIS
B ITapeHxUMe JIerkoro (B 1enTpe). Okpacka reMaTOKCHJIMHOM U B03MHOM. YB. X100
Fig. 5. Pronounced congestion of the vessels; the focus of massive intra-alveolar hemorrhage in the lung parenchyma
(in the center). Hematoxylin and eosin stain. Magn. 100x
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[UTOB, HEPABHOMEPHASA THIEPTPODUA KaPIUOMHUO-
[IUTOB U UCTOHUYEHNE BOJIOKOH. IHTepCTUIINATBHBIH
CKJIEPO3, OYaroBasi JKUPOBas JUCTPODUA Kapauo-
MHOIIUTOB.

Macca neuenu 1550 T, [Tle4eHb Ha pa3pese KeITo-
KOPUYHEBOTO IIBETA, YMEPEHHO IOJIHOKpPOBHA. IIpu
MHKPOCKOITMYECKOM HCCJIENOBAHUU: IIOJIHOKPOBHUE
COCY/IOB, OT€K MHTEPCTUIINS, OAJIOUHOE CTPOEHHE I1e-
YeHU COXPAHEHO, TelaTOIUThl B COCTOSHUU OeJIKO-
BOH U 0YaroBOU KPYITHOKAIEJIbHOH AuCTpoduH, He-
MHOTOYHCJIEHHbIE IIeHTPOJIOOYJIApHBIE ITOJTHOKPO-
BUSI C KDOBOU3JIUAHUAMU. [loKeTyjouHas kees3a
HEpaBHOMEPDHO YIUIOTHEHa, HA paspese cepo-
JKeJITOTO I[BeTA, ZI0JIbUaTas CTPYKTypa COXpaHeHa, C
OOIITUPHBIMU yUACTKAMHU CKJIEPO3a U JIUITOMATO3a.

ITouku 6060BUHON HOPMBI, UX Macca CyMMap-
HO COCTaBWJIA 275 T, (puOpO3HAas Karcyia CHIMaIach
JIETKO, 0OHa’Kkas MeJIKO3EPHHUCTYIO TOBepXHOCTh. Ha
paspese mapeHxuMa OJIeTHO-KOPUYHEBOTO I[BETA,
rpaHuIla KOPKOBOTO ¥ MO3TOBOTO BEIECTBA COXPa-
HEHa, BhIPa’KEHHOE TI0JIHOKPOBUE HA TPAHUIE MEXK-
Iy KOPOU U MUpaMUAKAMU. [IpH rUCTOIOTHYECKOM
HCCIeIOBAHUH: IIPOCBETHI COCYZIOB WHTEPCTHUIUSA
pacuupensl, TOJHOKPOBHBIE, Aud@y3HBIH HEKPO3
SIUTEJINOIUTOB MPOKCUMAIbHBIX KAHAJIBIEB, OYa-
TOBBIN CKJIEPO3 U THAJIMHO3 KIIYOOUKOB.

HajmoyeuHuky JIUCTOBUAHON HOPMBI, TOHKHE,
JIByXCJIOHHBIE C MEJTKOOYATrOBBIMU KPOBOU3JIMTHIS-
mu. Cesie3eHKa Ha paspes3e TEMHO-BUIIIHEBOT'O I[Be-
T4, COCKOO IyJsIbIIBI OOWMJIBHBIM, Macca CeJIe3€HKHU
350 T. [Ipr MUKPOCKOTIYECKOM HCCJIEIOBAHUH: Ha-
OJTI0/1aTMCh TTIOJTHOKPOBYE U THAJIMHO3 CTEHOK COCY-
JTOB, OTE€K, MUEJIOU/THASI MeTAIIa3usl CEJIe3eHKU.

Ha ocHOBaHMHM MaKPOCKOIIMYECKOH KAPTUHBI U
pe3yJIbTaToOB T'HCTOJIOTUYECKOTO  HCCJIeZ0OBAHUSA
BHYTPEHHUX OPTaHOB, C YUETOM KJIMHUYECKOH Kap-
THHBI U TAHHBIX JIAO0PATOPHO-UHCTPYMEHTAJIBHOTO
uccaenoBaHusa chOpPMyJIUPOBAaH IIATOJIOT0-aHATO-
Mudeckuii aumarHo3: «OcHOBHoe 3aboJieBaHUeE:
Uo07.1. COVID-19, Bupyc umeHTHGUIIUPOBAH (HA-
6op peareHToB Juis BbisBiaeHuss PHK kopoHaBupy-
coB SARS/2019-nCoV meromom IIL[P oT 12.04):
OCTpBHIH TeMopparuyeckuil Tpaxeo6poHxut. dud-
¢y3HOe anbBeossspHOe NoBpexzeHue. OcyiokHE-
HUS: IBYCTOPOHHSAS TOTAIbHAS HHTEPCTUIUATIbHAS
MHeBMOHUSA. ['eMOpparuvyecKkuii CHHAPOM: MHOMKe-
CTBEHHbIE MEJIKOTOUEeUHble KPOBOUBIUSHUA B ce-
pO3HBIE, CIM3UCTBIE OOOJIOUKU, OCTPhle MHOMKe-
CTBEHHBIE 3po3uu B keiyake. OTek um HabOyxaHme
BemecTBa U 000JIOYEK TOJIOBHOTO  MO3ra.
AJTHBEOJISIDHO-UHTEPCTUNINATIBHBIA OTEK JIETKUX.
ComyterByromue 3a00JIeBaHUSA: XPOHUYECKasT UIIIe-
Muyeckas OoJie3Hb cepjna: JUMOY3HBIA MEJIKO-
0YaroBBIN KapIHUOCKIEPO3».

the cut, the border of the cortex and medulla is pre-
served; pronounced congestion at the border be-
tween the cortex and renal pyramids. On histological
examination: interstitium vessel lumina are dilated,
congested; diffuse necrosis of proximal tubules epi-
theliocytes, focal sclerosis and hyalinosis of glome-
ruli.

The adrenal glands are leaf-shaped, thin, bilay-
er, with small-focal hemorrhages. Spleen is of dark
cherry color on the cut, the pulp scrape is abundant,
the spleen weight is 350 g. During microscopic ex-
amination we observed congestion and hyalinosis of
the vessels’ walls; edema, myeloid metaplasia of the
spleen.

Based on the macroscopic picture and results of
histological examination of internal organs, taking
into account a clinical picture and data of laboratory
and clinical tests, the postmortem diagnosis is for-
mulated as follows: Primary disease: Uo07.1.
COVID-19, virus identified ( a PCR kit for detection
of SARS/2019-nCoV coronaviruses RNA of April 12,
2020): acute hemorrhagic tracheobronchitis. Diffuse
alveolar damage. Complications: bilateral total inter-
stitial pneumonia. Hemorrhagic syndrome: multiple
punctate hemorrhages in serous, mucous mem-
branes; acute multiple erosions in the stomach. Ede-
ma and swelling of the brain matter and meninges.
Alveolar and interstitial pulmonary edema. Comor-
bidities: chronic coronary heart disease, diffuse
small-focal cardiosclerosis.

There are two stages of diffuse alveolar damage
in the development of the atypical pneumonia at
COVID-19: early (up to 7-8 days), exudative, and
late (from 8 days to 1 month), productive [8, 9]. Each
stage is characterized by certain morphological lung
picture.

The early exudative stage is characterized by
changes associated with:

1) the cytopathic effect of virus with the emer-
gence of large, irregularly shaped type II alveolocytes
with the increased nuclei, containing coarse-grained
chromatin and distinct nucleoli (in some of them the
halo effect around nucleoli is observed, and the cyto-
plasm has the rounded basophilic or eosinophilic in-
clusions characteristic of viral cell damage), the for-
mation of symplasts and, as a consequence, desqua-
mation of the alveolar (in the form of separate cells
and their layers) and a bronchiolar epithelium;

2) circulatory disorders, associated with viral
damage of endotheliocytes — intraalveolar edema
with an admixture of erythrocytes, monocytes and
macrophages, desquamated alveolocytes, neutro-
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OBCYKIAEHUNE

B pasBuTMM aTUNUYHOU TNHEBMOHUU IIpU
COVID-19 BbIZEISIOT JIBE cTaguu AuGGy3HOTO aib-
BEOJIIDHOTO TOBPEXJAEHUA: paHHOO (10 7-8
JTHEH) — DKCCY/IaTUBHYIO U MO3JHIOW (0T 8 JHEH u
JI0 1 Mec) — MpOAYKTUBHYyMO [8, 9]. Kaxkmas cragus
XapaKTepusyeTcss OIpenesieHHOH Mopdosioruye-
CKOU KapTUHOU B JIETKUX.

1 paHHe! 5KCCyZaTUBHOM CTaJIUM XapaKTep-
HBI U3MeHEeHUs, 00yCIOBIEHHBIE:

1) IUTONIATUIECKIM JIEHCTBUEM BHUPYCa — MOSB-
JleHUe KPYIHBIX, HelIpaBUJIbHOU (OPMBI aIbBE0JIO-
nuToB 11 THIa ¢ yBeJTMUEHHBIMU SIZIPaMU ¢ Tpybo3ep-
HUCTBIM XPOMATHHOM U OTYETIMBBIMU AIPBIIIKAMUI
(B HEKOTOPBIX U3 HUX BOKPYT sA/ipa HaboaeTcs a¢-
ekt rajo, a B IUTOIUIa3Me — OKPYIJIbIe 0a30(hHIb-
Hble WIN 303WHODUIbHBIE BKJIIOUEHUS, XapaKTep-
HBIE 71 BUPYCHOTO TIOBPEK/IEHU KIIETOK), 00pa3o-
BaHUE CHMILIACTOB U, KaK CJIE/ICTBUE, JE€CKBAMAIIU
aJIbBEOJIAPHOTO (B BHJIE OTJEIBHBIX KJIETOK M UX
IJIACTOB) U OPOHXUOJISIPHOTO DITUTENTUS;

2) paccTporCTBaMU KPOBOOOpAIIEHHUS, CBA3aH-
HBIMU C TIOBPEXJE€HHEeM BHUPYCOM JHAOTEINOI-
TOB — MHTPAAJIbBEOJISIPHBIN OTEK C IPUMECHIO B OT-
€YHOH KUJIKOCTH SPUTPOLUTOB, MOHOIIUTOB U Ma-
KpodaroB, /IeCKBaMHDOBAHHBIX aJIbBEOJIOIIUTOB,
HeUTpoduIoB, IUM@POIUTOB U IIJIA3MOLIUTOB; IO~
HOKDOBHUE COCYJIOB MHKPOIIUPKYJISITOPHOTO PycJa,
BeTBell JIETOYHBIX apTepuil U BeH, IepUBACKYJIAP-
Hble, BHYTPUOPOHXHUATbHBIE, BHYTPUOPOHXUOJISIP-
HBIE U NHTPAAJIbBEOJIAPHbIE KDOBOUBJIUAHUA (SIBIISA-
IonIecs CyOCTpaToM /i KPOBOXapKaHbs); BbIpa-
JKEHHBIU aJIbBEOJIIPHO-TeEMOPParunyeckuil CHHAPOM
XapakTepeH i OOJIBIIMHCTBA  HAOJIIOJIEHUH,
BIUIOTH 710 GOPMUPOBaHUA (paKTHUEeCKU reMopparu-
YecKnX WH(MAPKTOB, CO CJIAIKAMH SPUTPOILUTOB,
cBeXXUMH (UOPUHOBHIMU U OPTaHUBYIOIUMUCS
TpomMbamu;

3) BOCIIUINTEIbHBIMH U3MEHEHUIMU — IepHU-
BACKyJIIpHAs U IepuOpOHXUAIbHAS JIUMOILIa3MOo-
KJIeTOYHass U MakpodaranbHasd HHPUIbTpanus, a
TaKKe WHQUWIBTPAIIUS MeKaTbBEOJIAPHBIX IIEPero-
pornok; mponudepanus anbBeosionuroB II Tuna,
dopmupoBanre THAIMHOBBIX MeM6paH (pa3HOU
TOJIIIWHBI ¥ PACIIPOCTPAHEHHOCTH, IIPOI0JIKAOIIH-
ecsl BIUIOTh 10 BHYTPEHHEH IMOBEPXHOCTH peCcIupa-
TOpHBIX OpoHxHOo). Takke U3MEHEHUsA, XapaKTep-
HBIE JIJISI «IIIOKOBBIX JIETKUX» JIIOOOU DTHUOJIOTHH, B
TOM YHCJIE U JIJISI CEITHYECKOTO III0KA — MeraKapuo-
IUTHI THIINYHOTO CTPOEHUSA B KAIMIJISIPAX MeKasb-
BEOJISIPHBIX ITEPETOPOJIOK, TAK Ha3bIBaeMasl Meraka-
puonutapHas ambosus [8—10].

711 BTOpOM, MPOAYKTHUBHOU craguu Audys-
HOTO aJIbBEOJIIPHOTO MTOBPEKAEHUS XapAKTEPHO I10-

phils, lymphocytes and plasma cells in the edema-
tous fluid; congestion of the microvasculature,
branches of pulmonary arteries and veins; perivas-
cular, intrabronchial, intrabronchiolar and intraal-
veolar hemorrhages (which are substrate for hemop-
tysis); the marked alveolar and hemorrhagic syn-
drome is characteristic of the majority of observa-
tions, up to formation of actually hemorrhagic in-
farctions, with sludge of erythrocytes, fresh fibrinous
and organizing blood clots;

3) inflammatory changes — perivascular and
peribronchial lymphoplasmacytic and macrophagal
infiltration and also infiltration of interalveolar sep-
ta; proliferation of II type alveolocytes, formation of
hyaline membranes (of different thickness and ex-
tent, up to the internal surface of respiratory bron-
chioles). Also the changes which are characteristic of
shock lungs of any etiology, including septic shock —
with normal megakaryocytes in capillaries of interal-
veolar septa — so-called megakaryocyte embolism
[8-10].

The second productive stage of the diffuse alveo-
lar damage is characterized by the sequential forma-
tion and development of fibrosis, associated, among
other things, with the long-term stay of COVID-19
patients on mechanical ventilation (iatrogenic com-
ponent of pathological process in lungs) — fibrin of
varying degree of maturity accumulates in the lumi-
na of the alveoli; in the part of alveoli, polypous
growths of fibroblastic (granulation) tissue are de-
fined; confluent fields of obliterating bronchiolitis
and organizing pneumonia, or areas of loose fibrosis
with the slit-like structures, lined with metaplastic
squamous epithelium. In this case, the inflammatory
process can continue, which creates a “mosaic” pic-
ture in the lungs: the interstitial inflammation with
thickening and edema of interalveolar septa, edema
and myxomatous degeneration of perivascular stro-
ma are found; often there is a progression of micro-
angiopathy and thrombosis of microvasculature,
branches of pulmonary arteries and veins of different
caliber [5, 8—11].

The changes in internal organs developing in the
novel coronavirus infection with the corresponding
clinical manifestations, allow to speak about
COVID-19 “masks” (cardiac, cerebral, intestinal, re-
nal, hepatic, diabetic, thromboembolic (with pulmo-
nary embolism), septic (in the absence of bacterial or
mycotic sepsis), microangiopathic (with systemic
microangiopathy), skin) [9] or, given that virus par-
ticles and proteins have been detected in the cells of
many organs and tissues, indicate the systemic na-
ture of the infectious disease and, perhaps, its clini-
cal and morphological forms.
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cienoBarenbHOe (POPMHUPOBAHUE W pa3BUTHE (Du-
06po3a, CBA3aHHOTO B TOM YHCJIE C JUINTEJIbHBIM Ha-
xoxkaeHneM nanueatoB ¢ COVID-19 na UBJI (saTpo-
TeHHasl COCTABJIAIOIIAS [TaTOJIOTHYECKOTO IIpoIiecca
B JIETKUX) — B IIPOCBETAaX aJbBEOJI HAKAILIUBAETCS
(ubpuH pa3HO CTENeHU 3PEJIOCTU; B YACTH ajIbBe-
0JI OTIPEAEIISIOTCS TOJTUITOBUAHBIE Pa3pacTaHus pu-
O6pobacTrueckod (TpaHyIAIMOHHON) TKAHU; CJIUB-
HbIE TI0JIsI 00JIUTEPUPYIONIEr0 OPOHXUOJINTA U Opra-
HU3YOIIeHcs MHEBMOHUHU WJIM YYAaCTKU DPBIXJIOTO
(ubposa c 1meseBUAHBIMU CTPYKTYPaMH, BBICTIAH-
HBIMH METAIUIACTUYECKUM TIOCKUM OSITUTEIHEM.
ITpy 3TOM BOCHATUTETHHBIN HPOIECC MOXKET IIPO-
JIOJKATBCS, UTO CO3/laeT B JIETKUX «MO3ANYHYIO»
KapTUHY: OOHApYy:KHBAIOTCS BBIPAXKEHHOE WHTEP-
CTUIIUAJIPHOE BOCHAJIEHUE C YTOJIIEHNEM U OTEKOM
Me>KTbBEOJISIPHBIX IIEPETOPO/IOK, OTEKOM B MUKCO-
MAaTO30M MEePUBACKYJIIPHOU CTPOMBI; HEPEIKO HUMe-
€T MECTO INPOTPECCHPOBAHME MHUKDPOAHTHOIATHU U
TpoM00O3a MHUKPOIIUPKYJIATOPHOTO pycCJia, BETBEU
JIETOYHBIX apTepuil W BeH pa3HOro Kaaubpa [5,
8—11].

V3MeHeHUsI BO BHYTPEHHHUX OpraHax, pa3BU-
Balolyecs NPU HOBOW KOPOHABUPYCHON HHEK-
[IMH, C COOTBETCTBYIOIINMU KINHIUIECKIMHU ITPOSIB-
JIEHUAMHY, II03BOJIAIOT TOBOPUTH O «MacKax»
COVID-19 (cepaeuHoi, MO3TOBOM, KUIIIEYHOMU, T10-
YEeYHOU, MeYeHOUHOH, JUa0eTUUECKOH, TPOMOOIM-
b6osmueckou (mpu TpoMOOIMOOIUH JIETOUYHOH ap-
TepUH), CENTUUECKON (IIpU OTCYTCTBUU OaKTepH-
JIBPHOTO WJIM MUKOTHYECKOTO CEICHCa), MUKPOAH-
TUOIMATUYECKOH (C CHCTEMHONW MHKPOAHTHOIATH-
el), KOKHOH) [9] wian, yduThIiBasi, YTO BUPYCHBIE
YaCTHUIbI U OeJTKY OBLTU BBISBJIEHBI B KJIETKAX MHO-
TUX OPTaHOB U TKaHeH, CBU/IETEIbCTBOBATH O TeHe-
paIN30BaHHOM XapakTepe MHQEKITMOHHOTO 3a60-
JIEBAaHUSA U €ro, BO3MOXKHO, KJIMHHUKO-MOPdOJI0-
rudyeckux gpopmax.

3AK/IIOYEHMHE

IIpr maTosIoro-aHATOMUYECKOM HCCIe[0Ba-
HUM yMepIIero mnamyueHTa ObLJIN BBISIBJIEHBI MOP-
¢osornueckre NpHU3HAKUA JIBYCTOPOHHEN BHUpPYC-
HOM MHTEPCTUIHAIBHON MHeBMOHUU. [Ipu uccie-
JIOBAHWHW HAa HaJW4YWe BUPYCa, BHI3ZBABIIETO
COVID-19, metomom IIIIP mpuku3HeHHO BUPYC
OB UAEHTU(PUITUPOBAH, YTO MO3BOJIUJIO YCTAHO-
BUTH OKOHYATEJbHBIN /ITNAaTHO3 HOBOU KOPOHABU-
pycuoit nadermnuu (Uo07.1). ToJbKO MOJHOE MaTo-
JIOTO-aHATOMUYECKOe (cymebHO-METUITUHCKOE)
BCKPBITHE YMEPIIUX MO3BOJISIET YCTAHOBUTD JHa-
rHo3 COVID-nHeBMOHHUH U 00eCcHeduTh aJleKBaT-
HBIH CTATUCTHYECKUH YUET JIETAJIbHOCTU IPU KO-
ponaBupycHo nH@eknuu. Kpome Toro, pesysb-

CONCLUSION

The postmortem examination of the deceased
patient revealed morphological signs of bilateral vi-
ral interstitial pneumonia. When testing for the pres-
ence of the virus that caused COVID-19, the virus
was identified by PCR in vivo, which made it possible
to establish the final diagnosis of the novel coronavi-
rus infection (Uo07.1). Only complete postmortem
(forensic) examination of the deceased allows to es-
tablish the diagnosis of COVID-19 pneumonia and
provide adequate statistical registration of lethality
in coronavirus infection.

Besides, the results of histological examination
during the pathological and anatomical autopsy
make in possible not only to establish the exact cause
of death, but also to study the pathogenesis and mor-
phogenesis of the disease, including the possibility of
generalization the infectious agent with damage of
internal organs, to carry out differential diagnostics
with the pneumonia caused by other viruses of acute
respiratory infection [11], optimize the clinical man-
agement of patients and also, eventually, help clini-
cal physicians determine timely and effective treat-
ment to reduce mortality. It is no coincidence that
one of the articles by Italian authors is called
“COVID-19 deaths: are we sure it is pneumonia?
Please, autopsy, autopsy, autopsy!” [12]
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TaTbl THUCTOJOTMYECKOTO HCCIe0BaHUA IIpU
[1aTOJIOT0-aHATOMUYECKOM BCKPBITUH I103BOJIAIOT
HE TOJIBKO YCTAaHOBUTH TOUHYIO IPUUUHY CMEPTH,
HO U U3YYUTH IaTO- U MopdoreHe3 3abosieBanus,
B TOM YHCJIE BO3MOKHOCTU Te€Hepajnu3aluu HH-
(exrmoHHOTO BO30OYIUTENS C MOPAKEHUEM BHY-
TPEHHUX OPTAHOB, TPOBecTU AU depeHIINATHHYIO
JIMaTHOCTUKY C IHEBMOHUAMU, BBI3BAHHBIMU /IPY-
rumu Bupycamu OPBU [11], omTumMu3upoBaTh
KJIMHUYeCKOe BeJleHHe MTallieHTOB, a TaKXkKe, B KO-
HEYHOM CUeTe, IOMOYb KJINHUIIMCTAM OIpPe/ieIuTh
cBoeBpeMeHHOe U 3D @eKTHBHOEe JieueHHue s
CHUXXeHHusA cMmeprHocTu. He ciyuaiino ogHa u3
craTeil  UTAJBIHCKUX AaBTOPOB  HAa3bIBAeTCs
«CmeptHOCTh OT COVID-19: BBI YBEPEHBI, UTO 3TO
mHeBMOHUA? Iloxkasyiicta, BCKPBITHE, BCKPBITHE,
BCKpBITHE» [12].

KoHQuukT mHTEpecoB. ABTOPHI 3aABJIAIOT
00 OTCYyTCTBUY KOHGDJIMKTA UHTEPECOB.
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CBEJEHHNA Ob ABTOPAX

HapeeB Asnexcanap IlerpoBu4 — J1-p MeJl. HayK, IIPO-
deccop, BaBemyomui Kadeapor MaTOJIOTHYECKOHN
anatomnu ®I'BOY BO «HoBocubupckuii rocymap-
CTBEHHBI MEIUIMHCKUN yHUBepcuTeT» MUHBIpaBa
Poccun.

AnexceeB AHapeii OpbeBHY — Bpau-1aToJI0r0aHATOM
TBY3 HCO «T'opozckast KiinHu4YecKasi 6oapHuma NO 1»
(HoBocubupck).
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Mopo3zoB [Imurpuii BusibeBuu — KaHA. Mea. Hayk,
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