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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background: Despite the fact that the COVID-19 epidemic has
already ended, there is no clear answer to the question - what is
the nature of the imbalance in the hemocoagulation system, and
which phenomena prevail - thrombosis or hemorrhage? More
and more new works appear describing the occurrence of deep,
extensive hematomas in patients with COVID-19. However,
this experience requires further discussion and understanding.

Case Description: From October 2020 to January 2021, 7
(2,1% among all hospitalized with COVID-19 in this period)
patients with developed hematomas were observed at the
COVID-19 hospital. All of them, taking into account their
severe condition (according to the SOFA scale) and the high
risk of thromboembolic complications (according to the Caprini
scale), received a therapeutic dose of calcium nadroparin.
Superficial hematomas were observed in 2 patients, and deep
hematomas — in 5 patients. Their volume was up to 340 ml.
Instrumental diagnostics included ultrasound and computed
tomography. The most difficult were hematomas in the area of
musculus iliopsoas. The median time of the onset of hematomas
from the start of treatment was 7 days (interquartile range [IQR],
4-9 days). The indication for puncture was a hematoma volume
of more than 100 ml, as well as a suspicion of suppuration.
Analysis of coagulograms revealed signs of hypercoagulation
and imbalance in the blood coagulation system. In 3 patients,
the D-dimer level exceeded 4000 ng/ml. They were fatal, and
autopsy revealed multiple thrombosis of the small branches
of the pulmonary artery. Deep vein thrombosis of the lower
extremities was not detected. The mortality rate among patients
with developed hematomas was 42.9%, and the average
mortality rate for this hospital in the indicated period of time
was 7.1%.

Conclusions: An imbalance in which, along with thrombotic
complications, hemorrhagic manifestations are observed, is one
of the features of COVID-19. The deep hematomas developing
at the same time are poorly understood and sharply complicate
the course of the infection.

Key words. COVID-19, deep hematomas, musculus iliopsoas,
suppuration, case series.

Introduction.

The steady increase in the number of cases of the new
coronavirus infection (SARS-Cov-2) is accompanied by studies
studying the pathogenesis and complications of this pathology.
It is known that the disease is based on disorders of the immune
response, accompanied by overproduction of pro-inflammatory
cytokines [1-4]. The developing "cytokine storm" is considered
as the pathophysiological basis of damage to the capillary
endothelium and vascular thrombosis of the microvasculature
[1-5]. The result is organ dysfunction, with the lungs in first
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place among target organs. Progressive respiratory failure in
severe disease is one of the main causes of death [1-4].

The high risks of thrombotic complications characteristic
of COVID-19 have become the basis for the inclusion of
anticoagulant therapy in the complex of treatment measures [6-
9]. In patients with a severe course of new coronavirus infection,
preference is given to the administration of low molecular
weight heparins [2,6,7,10]. With moderate or mild severity of
the disease, oral direct anticoagulants (rivaroxaban, dabigatran,
apixaban) are more often used on an outpatient basis [8,10-
12]. One of the most controversial is the question of choosing
between prophylactic and therapeutic doses of drugs [7,8,10,11].
Most of the authors note the need to prescribe therapeutic doses
of anticoagulants in severe disease and in groups with high
thrombosis and thromboembolic complications. In other cases,
prophylactic dosages are more often prescribed [6,8,11,12].

Anticoagulant therapy is associated with a certain, albeit
insignificant, risk of hemorrhagic complications, including
hematomas of various localization. Their frequency in the
appointment of low molecular weight heparins, according
to various sources, ranged from 0.1% to 2.2% [13-16].
Extensive hematomas, which determine the need for surgical
interventions, were extremely rare [1,2,9]. Studies have shown
that the frequency of bleeding with the use of therapeutic doses
of these drugs was only slightly higher than with prophylactic
ones — 3% versus 1.7% [8].

Analysis of publications showed that with COVID-19, the
incidence of bleeding and hematomas is higher than in other
patients receiving low molecular weight heparins [2,5,10,13]. It
has been reported that with a new coronavirus infection, along
with a high risk of thrombosis, there is a pronounced imbalance
in the hemocoagulation system, both among plasma and
platelet factors [1]. This was confirmed during autopsies, when
not only signs of thrombosis were found in the vessels of the
microvasculature, but also hemorrhagic manifestations [1]. The
occurrence of hematomas was more often noted in the severe
course of COVID-19 and was, as a rule, spontaneous. The factor
of trauma or medical manipulation was absent or was minimal
[3]. Among the risk factors for such complications are advanced
age, diabetes mellitus, systemic collagenoses, coagulopathy
[3,7,17].

All hematomas in patients with COVID-19 are divided into
superficial and deep. Superficial hematomas were usually
located in the subcutaneous fatty tissue of the trunk and
extremities [3]. They were not a problem, and anticoagulant
therapy could be continued [3,18]. Deep hematomas were
presented as intermuscular or intramuscular, or were located in
deep cellular spaces, for example, in the retroperitoneal tissue
[1,2,5,19]. The intracranial arrangement of hematomas has
also been described [19,20]. And if intracranial hematomas
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were in the competence of neurosurgeons, then in the case of
intermuscular and retroperitoneal hematomas, general surgeons
were usually involved in treatment.

Extensive hematomas in the iliopsoas muscle are especially
dangerous [1,2,5,9]. Musculus iliopsoas is one of the most
powerful muscles in the human body and provides, in addition
to flexion of the lower limb in the hip joint, static maintenance
of the balance of the body. In some cases, this can be associated
with overstrain and tears, which poses a risk of bleeding and the
formation of an extensive hematoma. Published data on such
hematomas, which in size significantly exceeded the volume
of the muscle itself [2,5]. The formation of these hematomas
could also be facilitated by a hacking cough during coronavirus
infection [1]. Retroperitoneal hematomas, including in the area
of m. iliopsoas presented certain diagnostic difficulties and also
influenced the prognosis of the disease. Thus, the risk of death
in COVID-19, complicated by a hematoma in the iliopsoas
muscle, increased to 50% [1].

Clinical diagnosis of deep massive hematomas was based
on pain and symptoms of existing or ongoing bleeding:
tachycardia, hypotension, drop in hemoglobin levels [1,2,5,7].
If deep hematomas are suspected, ultrasound, as well as
computed tomography and magnetic resonance imaging,
have become the methods of choice [1,2,5,7]. The presence
of extensive hematoma in the area of m. iliopsoas with signs
of ongoing bleeding served as an indication for performing
direct angiography of the vessels of the retroperitoneal space
[1,2]. Selective X-ray endovascular embolization of a bleeding
artery made it possible to achieve stable hemostasis [1,2]. This
method has significant advantages over open surgery, which
is especially important for hemodynamically unstable patients
with COVID-19 receiving high doses of anticoagulants [1,2].
CT performed in dynamics revealed a significant reduction in
hematoma in size, which made it possible to do without puncture
and drainage [2]. Extensive hematomas of the soft tissues of
the extremities and trunk, according to some authors, require
puncture treatment or drainage [3,7]. The presence of extensive
hematomas of various localization served as the basis for the
termination of anticoagulant therapy [1,2,18].

Aim of the study: to analyze the occurrence of deep
hematomas in patients with COVID-19, their relationship with
the severity of the infection, prognosis of the disease, changes in
coagulograms, as well as approaches to diagnosis and treatment.

Case Presentation.

In the period from October 2020 to January 2021, among
inpatients with a new coronavirus infection under the supervision
of a surgeon, there were 7 patients with developed hematomas of
various localization. All patients were diagnosed with bilateral
polysegmental viral pneumonia. The severity of the patient's
condition and the severity of organ dysfunction were assessed
using the SOFA (Sequential Organ Failure Assessment) scale.
Elderly persons predominated (Table 1). The diagnosis of the
new coronavirus infection was confirmed by a positive PCR test
and tests for IgG, IgM antibodies to SARS-CoV-2, as well as
the results of computed tomography (CT) of the chest organs.

The risk of thrombosis and thromboembolic complications
was assessed using the Caprini scale [12,21,22]. The scores
1-2 corresponded to low risk, 3-4 — medium, and >5 — high.
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Complex treatment of all patients included the appointment of
low molecular weight heparins (calcium nadroparin). At high
risk (on the Caprini scale), therapeutic doses of anticoagulant
were prescribed. The state of the blood coagulation system
was monitored by repeated studies of coagulograms, including
such parameters as: D-dimer, Activated Partial Thromboplastin
Time (APTT), Prothrombin time (PT), International normalized
ratio (INR), Antithrombin III (AT III), Fibrinogen, Platelets
(PLT). We analyzed the initial data of coagulograms upon
admission of patients to the hospital, as well as their dynamics
by the time of detection of hematomas. Among the parameters
of the coagulogram, the greatest importance in the diagnosis
of thrombosis and thromboembolic complications was given
to D-dimer [12,21,22]. For D-dimer values > 2000 ng/ml,
ultrasonic duplex angioscanning of the veins of the lower
extremities was performed.

Diagnosis of developed hematomas was based on patients’
complaints, as well as on the results of general clinical
and instrumental examination: ultrasound and computed
tomography. Superficial hematomas (2 patients) were located
in the subcutaneous fatty tissue, either intramuscularly or
intermuscularly (Table 1). Deep (5 patients) — intramuscularly
or intermuscularly: 2 — in the region of the iliopsoas muscle,
2 — the anterior abdominal wall, 1 — thigh. Hematoma
volumes varied. The greatest volume was observed with their
intramuscular localization (Table 1).

For small subcutaneous hematomas, anticoagulant therapy
with low molecular weight heparins was continued, in other
cases it was stopped.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent for publication of
this case series and accompanying images was obtained from
the patients or their relatives.

Discussion.

The general condition of all patients was assessed as serious.
The degree of organ dysfunction ranged from 13 to 25 points
on the SOFA scale, predicting an extremely high risk of death
in 3 cases (patients B, D, G — Table 1). Assessment of the risk
of thrombosis and thromboembolic complications according
to the Caprini scale showed that in all cases it was equal to or
exceeded 5 points, reaching a maximum of 8 points (Table 2).

Ultrasound examinationmadeitpossibletovisualizehematomas
in all cases, however, more detailed characteristics were
provided by computed tomography with contrast enhancement,
which became the method of choice for deep hematomas
(Figures 1, 2A, 2B, 3A and 3B). Subcutaneous hematomas (n
= 2) had a relatively small volume (26 and 50 ml for the liquid
part). Intramuscular and intermuscular hematomas (n = 5) only
in the liquid part occupied a volume from 170 to 340 ml (on
average — 268 ml). However, during instrumental examination,
in addition to the liquid part, a significant infiltration zone of the
surrounding muscle was revealed, probably associated with its
imbibition by blood. Deep hematomas in the iliopsoas muscle
(n =2) were characterized by the largest volume, manifested by
pain in the lumbar region.



Table 1. General characteristics of patients with hematomas associated with COVID-19.

A patient/ Time of Puncture, Reduction
p . oo Volume, Age, hematoma Perifocal Research Suppuration evacuation Suppuration of . of Cancellation of COVID-19
SOFA score in | Localization . Structure . . Drainage .
e te e mlf years detection, infiltration methods suspected  of hematoma hematoma anticoagulants outcome
hospitalization .
daysi hematoma over time

A/13 Musculus 300 74 2 heterogeneous |+++ CT, +++ es no no es es recove:
iliopsoas dext. & ULTRASOUND Y Y Y v
Musculus CT

+++ ; +++

B/25 iliopsoas dext. 320 86 8 heterogeneous ULTRASOUND yes no no yes yes lethal

C/12 Lower leg 26 65 11 heterogeneous + ULTRASOUND + no no no no no recovery
(subcutaneous)

D723 Forearm, hand 50 83 14 homogeneous + ULTRASOUND + no no no yes no lethal
(subcutaneously)
Anterior CT

E/15 a.bdommaI wall 340 82 4 heterogeneous +++ ULTRASOUND ++ yes no no yes yes recovery
(intramuscularly)
Thigh
. ++ ++

F/14 (intermuscular) 170 67 18 heterogeneous ULTRASOUND yes no no yes yes recovery
Anterior

G4 abdominal wall 210 80 6 heterogeneous +++ ULTRASOUND +++ yes yes yes no yes lethal
(intramuscularly)

«+++», a pronounced factor; «++y», moderately pronounced; «+», mild; « 1», the volume of the liquid part of the hematoma; «}», time elapsed from the appointment of anticoagulants to the detection of hematoma.

Table 2. Characteristics of the main parameters of the hemocoagulation system and Carpini-score in patients.

Patients
. Reference A. B. C. D. E. F. G.
Indicators ; S "
values Terms of hematoma formation from the beginning of anticoagulant therapy (days)

2 8 1 14 4 18 6

Initially Hematoma Initially Hematoma |Initially Hematoma Initially Hematoma Initially Hematoma |Initially Hematoma |Initially 'Hematoma
Eg_/dnl:?er’ 0-255 838 955 4625 378 Initially Hematoma 1430 8442 1362 1125 389 1108 8752 10000
APTT, sec 24,0-38,0 237 39,0 34,0 29 190 138 29,0 28,0 28 34,0 40,7 26,4 53,8 23,0
PT, sec 9,4-11,0 10,4 11,0 10,3 12,1 27,0 28,7 15,9 15,4 9,9 9,3 11,7 12,0 12,7 11,3
INR 0,70-1,30 1,02 1,09 1,01 1,21 11,3 13,6 1,35 1,57 0,97 0,90 1,16 1,02 1,28 1,12
gﬂmmgen’ 2,20-4,50 420 3,13 5,97 2,20 1,12 1,16 4,1 2,78 323 2,49 4,84 3,25 6,56 3,01
ATIIL, % 83,0-128,0 84 89 98 102 4,95 2,11 55 76,4 86,5 90,2 92,1 140 74,0 79
PLT, 10°1 150—400 174 264 130 191 89 88,1 142 130 135 117 157 187 190 294
Carpini score 6 6 8 7 7 6 8

APTT, Activated Partial Thromboplastin Time; PT, Prothrombin time; INR, International normalized ratio; AT IlI, Antithrombin IlI; PLT, Platelets.
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Figure 2A. CT scan (without intravenous contrasting) of the right iliopsoas muscle hematoma. The thickening and heaviness of the structure of m.
lliopsoas, pronounced the imbibition of her blood.

- ]

Figure 2B. 2-D reconstruction.
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Figure 3A4. CT picture (with intravenous contrast) of hematoma of the right iliopsoas muscle: there is an increase in the size of m. iliopsoas, a

hypodense area 23 * 21 * 50 mm is visualized at the L4-L5 level.

Figure 3B. CT picture (with intravenous contrast) of hematoma of the right iliopsoas muscle in dynamics (after a day): against the background of
an increase in size and heterogeneity of the structure of m. iliopsoas, an increase in the size of the hematoma to 55 * 45 * 130 mm is noted. After the
introduction of a contrast agent, areas of local accumulation of a contrast agent are determined in the muscle structure, which may indicate extravasation.

In 6 cases, on the basis of the heterogeneity of the contents of the
hematomas, suppuration was suspected. Two main indications
for performing puncture of a hematoma (under ultrasound
control) have been formulated: 1) suspicion of suppuration and
2) sizes of more than 100 ml (for the liquid component). In the
presented observations, 5 patients (all with deep hematomas)
underwent puncture of hematomas with evacuation of their
liquid part. Of these, suppuration was detected in 1 case.
Staphylococcus aureus was isolated. Drainage has been carried
out. All patients received antimicrobial treatment with 4th
generation drugs.

A study of the factors of the blood coagulation system in
patients revealed a picture of hypercoagulability with a sharp
increase in the concentration of D-dimer, which is considered
characteristic of COVID-19 [20,23]. No reliable data were
obtained on a decrease in the concentration of D-dimer
during inpatient treatment with the use of therapeutic doses of
nadroparin calcium. In three patients (G, B, D), the D-dimer level
exceeded 4000 ng/ml. The ultrasound duplex angioscanning of
the deep veins of the lower extremities did not reveal any signs
of thrombosis. All three cases were fatal. Autopsy showed a
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severe lesion of the lung tissue with multiple thrombosis of the
small branches of the pulmonary artery. At the same time, deep
vein thrombosis of the lower extremities was not detected as a
factor of possible thromboembolism (Figure 4).

Analyzing the data in Table 2, a pronounced imbalance in the
blood coagulation system can be noted. Thrombocytopenia of
varying severity occurred in 3 cases. This is also typical for
coronavirus infection and may also be a consequence of therapy
with low molecular weight heparins [16,22,23]. In such cases,
it would be preferable to use fondaparinux sodium, which is
not characterized by such a complication [20,22,23]. It should
be noted that a sharp drop in the number of platelets during
treatment (up to 9x109/1) was observed in only one patient (S.).
However, it was he who was diagnosed with the smallest of
all hematomas with localization in the subcutaneous fatty tissue
(Tables 1 and 2). Thus, despite the formation of hematomas in
patients, there were no signs of hypocoagulation according to
the studied parameters of coagulograms.

A limitation of this case series includes the lack of follow up
with the patients to better understand any long-term implications
of this mechanism of pathology.



W2 g
Lung with COVID-19 pneumonia. Lung is
airless, dense, pronounced hemorrhagic

component

icro plot of pneumonia. Destructive
bronchitis involving lung tissue.

Figure 4. Morphological examination of tissues removed during surgical treatment. (A) macroslide: lung is grayish-brown, airless, with a granular
appearance in the section. (B) microslide x5: hematoxylin-eosin stain, overview micrograph of pneumonia in COVID-19. Small bronchi with signs
of inflammation, partial lysis of the walls and the spread of the inflammatory process to the lung parenchyma. There is an inflammatory infiltrate
impregnated with fibrin in the lumen of the bronchioles. Severe dyscirculatory disorders in the tissue of the affected lung. Inflammatory infiltrate
in the lung tissue is rich in fibrin. (C) microslide x10: hematoxylin-eosin stain, micrograph of pneumonia in COVID-19. Desquamated alveocytes
in the focus of pneumonia, the formation of hyaline membranes. Pronounced fibrinous component. (D) microslide x20: hematoxylin-eosin stain,
micrograph of pneumonia in COVID-19. Stasis in the vessels of the microvasculature. Hyaline drops in the lumen of the alveoli.

Conclusion.

The occurrence of hematomas in patients with COVID-19 was
not a direct factor in determining the severity of the course of
the disease. However, the mortality rate with the development
of this complication was 42.9%, significantly exceeding the
average mortality rate among the patients of this hospital —
7.1%. Thus, the detection of hematomas has become a kind of
marker of the severity of the condition and a high probability
of death.

An imbalance in the hemocoagulation system, when
hemorrhagiccomplicationsdevelopalongwithhypercoagulation,
is a feature of the new coronavirus infection. The most difficult
are hematomas in the iliopsoas muscle. Their etiopathogenesis
remains a subject of debate, and treatment tactics are not clearly
defined. The potential risk of suppuration of such hematomas is
also significant, which can become a critical factor in patients
with severe viral infection. All this determines the need for
further research.
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PE3IOME

K Bompocy o0 riuy0Gokux remMaroMax y HNallieHTOB C
COVID-19: cepus ciy4yaes

Jlumaros K.B', Komaposa E.A'| CononeBa E.N,
Kazauues A.Jl', Topoauea U.B!, Coruuxos /I.H', Boiinos
M.A', Asauenko E.B!, [lleBuyk A.C', Capkucbsin U.IT!

@40y BO Iepeviti Mockosckuil  20Cydapcmeenviil
meouyunckutl yHueepcumem umernu .M. Ceuenosa Munzopasa
Poccuu (Ceuenoscruit Yuusepcumem), 119991, 2. Mocksa, ya.
Tpybeyxas, 8, cmp. 2, Poccus.

BBenenne: HecMoTps Ha To, yTo snuAemuss COVID-19 yxe
3aBEpIIMIACH, HET OJJHO3HAYHOTO OTBETA Ha BOIIPOC — KAaKOBa
npuposa nucbaaHca B CHCTEME TE€MOKOAryJiMd M Kakue
SIBJICHUSI TIpeo0NIafialoT — TPoMO03 WIM KPOBOM3IHUSHUE?
[NosiBisiercst Bce Ooiybllie HOBBIX PadOT, OMHCHIBAIOIINX
BO3HMKHOBEHHE TIyOOKMX, OOLIMPHBIX TeMaTOM Y HallMeHTOB
c COVID-19. Opnako 3TOT ONBIT TpeOyeT MAanbHEeWIIero
00CY>XKIEHUS U OCMBICIICHHSL.

Omnucanmne ciayyas: ¢ okrsaops 2020 no sHBaps 2021 T.
B COVID-19 crammonape Habmromamu 7 (2,1% cpeau Bcex
rocruranm3upoBanHeix ¢ COVID-19 3a »T1O0T mepuon)
MAllMEHTOB C pPa3BHUBIIMMHCSA TrematomMamu. Bce oHM ¢
y4eToM Tspkenoro cocrostaus (mo mkaine SOFA) u BBICOKOTO
pucka TpomM0OAMOOIMYECKUX OCIOXHEHHH (IO  IIKaje
Caprini) mosyyany HaJgpoNapuH KaJbIHs B JICYEOHOH J03e.
[ToBepxHOCTHBIE TeMaTOMBI OTMEYEHBl Yy 2 TMAalUCeHTOB,
riyookue — y 5 3a0oneBmux. Ix oobem cocrasisut 10 340 M.
WucTpyMeHTabHAsT TUATHOCTUKA BKJIOYANa YIIETPa3BYKOBOE
HCCIIEIOBaHUE M KOMIBIOTEpHYIO0 ToMmorpaduio. Haumbomee
TSKEIIO TPOTEKATH BHYTPH- W MEKMBIIICUYHBIC TEMAaTOMEI B
obmactu musculus iliopsoas.

CpenHuii cpoK BO3HHKHOBEHHS TeMaTOM OT Hayaia JICUCHHs
cocraBmi 7,642,4 (M+c) nuedd. [lokasaHmeMm Uit TyHKIHH
cTanm obobeM rematoM Oosee 100 Mi, a Takke MMOJO3PCHUE
HAa HarHocHWE. AHANW3 KOAaryJorpaMM BBISBHJI TPU3HAKU
THIIEPKOArYISINKA W JrcOajiaHca B CBEPTHIBAIOLIEH cHCTEMe
KpoBH. Y 3-x manuenToB ypoBeHb D-dimer npessicui 4000 ng/
ml. Y HAX HaOJIFOTAICS JICTANBHEIA HCXOJI, a AayTOTICHS BBITBIIIA
MHOKECTBEHHBIE TPOMOO3bI MEJIKHX BETBEH JICTOYHOM apTepuH.
Tpom0603 riryOOKHX BEH HWKHHX KOHEYHOCTEH OOHapyXeH
He Obul. JleTanbHOCTH CpeAM TAIMEHTOB C Pa3BHUBIIMMUCS
remaToMaMu coctaBuia 42,9%, a cpenHss JETAIbHOCTb IO
JAaHHOMY JIe4eOHOMY YUPEXICHHUIO B YKa3aHHBIH MPOMEKYTOK
BpeMeHnu — 7,1%.

3akmoyenne: gucOamaHc, TpU  KOTOPOM  Hapsay C
TPOMOOTHYCCKUMHI OCJI0)KHEHUSMHU HAOIOMAr0TCS
reMopparuiyeckiue  MpOSIBICHHS,  SBISETCS  OJHOM U3



ocobenHocteri COVID-19. PasBuBarommecss TpH  3TOM
IIIyOOKHEe TeMaTOMBl Majl0 W3y4YeHBl W PE3KO OCIOXKHSIOT
TeueHNEe HHPEKINH.

KatoueBsie caoa: COVID-19; rmiy0Ookue
musculus iliopsoas; HarHOeHHe; cepus ClTydaes.
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J9Bo  MIs  39053mIgdol  dglsbgd  COVID-19-om
Q55350090 353096390 d0: G90mbg939d0L Lgeos

Lipatov K.V!, Komarova E.A', Solov’eva E.I', Kazantcev
A.D!, Gorbacheva LV!, Sotnikov D.N!, Voinov M.A!,
Avdienko E.V', Shevchuk A.S!, Sarkisyan L.P'

173o0@gbo 39650 gd0L BggMsww®o Lsbgedfonm
533MmbmIom®mo Lo sbdobsmmgdwm  @sfigligdyangds

0.0. ULghgbmgzgo GMlgool  Bggdozool  x9bsE30L
LsFoboLEGMML 300390 mbzmgolb  Lobgwdfoxm
L5390E0bM "B039MLoGEO (bohgbmgols
1b03gMLoGgGHo), 9mb3mzo,  OGMLYMNOL  BIOIMS309,
119991, 8cmb3zmgo, G®w9d93E3509b J., 8, 43.2, 9.

LEGMIHo.

Bobofig®o:  dogbgogo  0dolbs, md COVID-19-ob
93009905 339 LONEIES, 56 SOLGOMBL J3530M 3oLvbo
3000bzoHg - M5 oMol 390m3mogmersool  LobEgdsdo
0LBSEIBLOL dBYds s OMIYE0 B96MTY69d0 FoOBIMBL -
0OMIBMBO Mg LobbEBsd39357 Ly MGG g@o sbowo
659893560 BBgds, HMIwgdos s0hgdl ©Mds, 3OEILo
39053 ™0gd0L  asBgbsl  COVID-19-000 0553500900
353096®9080. ™wd3s, gu  FoBMmEEOYds  dmombmgl
39900M0 49b6b0oe35L s 4oggdsL.

8990bg930L50f965:2020( ol mdGHmddcm0s62021 ol
05636599, COVID-19 bss35000ymxzmdo ©sgodio®ms 7
(2,1%593960m©30 COVID-19-003030¢5w0HoMmgdmo
gzgws  3mb3o@owdo)  gobgomamgdmwo  3985@mdol

99

09Jmbg 353096¢)0. yzgws Bomgsbds ddodg 9T gmdol
(SOFA-L L3seool dobgz0m) s MOHMIBdMYIIMLOMGHO
33O gdqdoL  opowo  MoLZOL  yomzsoljobgdom
(353M060b  Lgsgol  dobgzom) doowm 3o Eowdol
Bo®M3sm0bol  MmgMsdommo  mbs.  BgsZoMHwo
390533900  ©@sxodloGmEs 2 353096300 ©@s  ©®Ts
39053 ™3900 - 5 35309063 30. Bsmo dmiEmermds 340 do-
99 0ygm. 0blEB®MIPEGHMWo ©osbmLiGH03s BMmoEI3s
MEEOBRIML s 3MIZ0NBHIOME  GHMIMYOIG0L.
430Wsvg Gowwo ogym 3gds@mdgdo musculus iliopsoas-
ol 90@sdmBo.  390sGH™MIgdol  gobgbols  Fg0sbMHo
©OM  93MObsemdol  ©sfygdosb  oym 7 g
(339OGH@®sdmMobo  ©osdsbmbo  [IQR], 4-9 ©OY).
3996gi00L B39b90s ogm 3gds@mdol dmiwyermds 100 den-
g 890, 9939 LMY3MEBEO0L 9330. MO MYMSTJBOL
365¢00Bds  250M3e0bs 30396 3Maaamszools  Bodbgdo
5 ©OLBSEBLO  LOLbEIOL  3Mogs300lL  bol@gdsdo.
3 353095300 D-008960L ©mbgd goosFo@ds 4000 b/
I, 0LOBO FOGHIMGO 0gm S SMEMBLOST 450M3w0bs
BowGH30L  sOEGHIO0oL 30609 GHMGHIO0L  IMIIWMOdOMO
0OHMIDdNDO. J3905 30 MMIOoL MTS 3969008 MHOMIdMBO
36 958m3zgbos. A9B30maMgdgo 39ds@ ™ol ddmby
35309639030 10330E056MBOL Bsh39b69d9w0 0gm 42,9%,
beoem bsdmeem  103ZE0W0BMds 53 Los350IYymagmdo
900000090 396H0Mmdo 7,1%.

51336900  OLBSEBLO, GMIgedoi MOMIdBMBHYL
AN GOGOMID  gHmo, Fgobodbgds 39dmEsgomo
390m3w0bgdgd0o,  sGolb  COVID-19-ob  goom-g@omo
oboboomgdgwo. 53539 OML  2ob30msMGdMwo OIS
39053 ™0900 (39909 SOl 2oLvygdo @S  3339MS©
3O gol 065399300l F00ObsMNMBSL.

153356dm  Lo@yggdo: COVID-19; Mds 39053 m3q00;
musculus iliopsoas; Lwy3Mo0s; bogdggdol LaGos.
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