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Pe3rome

B xoze okazaHUsA IOMOIIY TAallMeHTaM C HOBOII KODOHAaBUPYCHOU nH(peK1ueil B MeIUIIMHCKOM Hay4HO-
obpasoBarebHOM IleHTpe MI'Y uM. M. B. JlomoHOCOBa B ieprof ¢ 21 anpess o 13 utonst 2020 1. HabJroqa1u
Takoe IposIBJIeHUE (2 BepPOSITHO, U ocaoskHeHre) COVID-19 kak crioHTaHHasA aM¢pu3eMa cpegoCcTeHusI (CII0H-
TaHHBIN THEBMOMEIUACTUHYM).

Iles1b KTMHUYECKOTO HA0JII0ieHu. [[pe/ICTaBUTh JaHHbIE KITUHIUYECKOT0 COCTOSTHUS U TIOJXO/0B K Be-
JIEHUIO MAI[EeHTOB CO CIIOHTAHHBIM THeBMOMeinacTUHyMoM mpu COVID-19 acconnnpoBaHHON THEBMOHU,
MIOCKOJIbKY OHM He ONMCAHbI B YTBEPKJEHHBIX B HACTOSAIINN MOMEHT KINHUYECKUX PEKOMEHIAIUSX, a TI0-
TOMY 3aCJIyKABAIOT OT/€JIbHOI0 BHUMaHMUA.

N3 224 marueHTa c 1ab0paTOPHO MOATBEPIKIEHHBIM TUArHO30M «HOBasi KOPOHABUPYCHAsI MHMEKITHAS
(COVID-19)» BBISIBWJIA 5 C/Iy4aeB THEBMOMeIMACTHHYMa 0e3 THEBMOTOpaKca.

13 HUX B 2-X C/Iy4asix pa3BUTHE THEBMOMEANACTUHYMa OTMETH/IN Ha (poHE TpOBeleHNsI HeNHBA3UBHOMN
BeHTHIIsIIMH Jierkux (HVBJI) (1 Habuiopenne) v neBasuBHOM VIBJI (1 HaGsoneHue). B 3-x ciy4asx pasBuTue
CIIOHTAaHHOU aM(U3eMBbI CPEOCTEHUS HeTb351 aCCOIMMPOBATh ¢ ucnoab3oBanuem MBJI. K momeHnTy nonro-
TOBKH NyOaUKanuy 1 Hab/TI0IeHre THEBMOMEeINACTUHYMA SIBJISIJIOCH 3aKOHUYEHHBIM, YeTBEPO MAIEeHTOB
MPOAO0JIKAJIU CTAallMOHAPHOE JieueHre. Bce MATh maieHToB My>KCKOT0 110J1a, BO3pacT — OT 52 10 84 jieT.

B maHHOI MyOGIMKAIY TOIPOOHO pacCMOTpeJH 2 HAOJTI0eHsT 9M(PU3EMBI CPETOCTEHUS U TOTKOKHON
aMdusemsbl y nanueHToB ¢ COVID-2019.

Knrouesbvle croea: Hoeas koponasupycnas ungeruus; COVID-19; ocrodcnenus; OPAC; TOPC; amdpu-

3ema cpeaocmenuﬂ

KOH(I)JII/IKT HHTEpPECOB. ABTOpLI 3asIBJIAIOT 00 OTCyTCTBUU KOH(bJII/IKTa HWHTEPECOB.

Summary

During the care of patients with novel coronavirus infection at the Lomonosov MSU Medical Research and
Education Center from April 21 to June 13, 2020, we observed cases of spontaneous mediastinal emphysema
(spontaneous pneumomediastinum) as a manifestation or a probable complication of COVID-19.
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The aim of the paper. To provide clinical case descriptions and approaches to the management of patients
with spontaneous pneumomediastinum in COVID-19 associated pneumonia, as they are not addressed in the
current clinical guidelines, and therefore are worthy of special attention.

Among 224 patients with laboratory-confirmed diagnosis of the novel coronavirus infection COVID-19,
five cases of pneumomediastinum without pneumothorax were identified. Of these, in two cases the pneu-
momediastinum developed during noninvasive lung ventilation (NLV) (one case) and invasive lung ventilation
(one case). In three cases, spontaneous mediastinal emphysema was not associated with lung ventilation. By
the time of publication, one case of pneumomediastinum was completed, and four patients remained hospi-
talized. All five patients were males aged from 52 to 84 years.

This paper presents in depth the description of two cases of mediastinal and subcutaneous emphysema

in patients with COVID-19.

Keywords: novel coronavirus infection; COVID- 19; complications; ARDS; SARS; mediastinal emphysema;

spontaneous pneumomediastinum
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BBenenue

[Ipouino GoJiee rosa nocJe NEPBBIX CAyUAEB
3apaskeHus 4esioBeka BupycoMm SARS-CoV-2 u c
MOMeHTa 00'bsIBJIEHUsI BceMUpHOW opraHusaluei
3/IpaBOOXpPAaHEHUsI O TAHAeMUU HOBO KOPOHABU-
pycHoi uagexnuu (COVID19) 11 mapta 2020 roga
[1]. Ha urostb 2020 T. B MUpPE HACHUTHIBATIOCH O0JjIee
15,7 MUJIJIMOHOB CJIy4yaeB 3apaskeHud u ooJiee
640 TeIcsAY morudinux or COVID-19 [2].

CrionTanHblit nHeBMOMenuactunym (CII),
unn amdusema cpegocrenus (CIC), — peakoe
[1aTOJIOTMYECKOe COCTOsIHNE, XapaKTepuayroliee-
cs1 MHQUABTpaIyeil BO3IYXOM KJIETYATOUHBIX
MMPOCTPAHCTB CPENOCTEHUS W MATKUX TKaHEHU
nepenHei rpynHo creHku [3, 4]. OInunTeIbHasz
ocobeHHOoCTh CIIT — OTCyTCTBUE YOEIUTETbHBIX
MMPU3HAKOB MOBPEYKIEHU TTOJIBIX OPTraHOB CPeo-
CTeHUsI 1 MHEBMOTOPAKCA, YTO MpeoTpeaesasier
CJIOXKHOCTH U depeHITnaTbHON TUAarHOCTUKA U
BbIOOpa TaKTUKU JiedyeHUs. [1lo JaHHBIM psjga
aBTopoB, CIC OGoJjee xapakTepHa AJISI MYKUYUH
MOJIOAOI'0 BOo3pacra [4, 5].

B Hacrosiel pabore nipecTaBUIIN KJIAHU-
Yyeckre HaOJIIOIeHUsI CIIOHTAHHOTO ITHEBMOMeE-
JuactuHyma y nanueHToB ¢ COVID-19 acconunpo-
BaHHOU ITHEBMOHUEN, HAXOAAIINXCS HA JIeYeHU !
B MeauIMHCKOM Hay4YHO-00pa3oBaTeIbHOM I1€HT-
pe MI'Y um. M. B. JlomoHOCOBa.

B nepuop ¢ 21 anipess no 13 uroua 2020 r. npo-
Jeunsiv 224 manueHTa ¢ JabopaTopHO MOATBEP-
SKJEHHBbIM MarHo30M «HOBas KOPOHABUPYyCHas
uHdekimsa COVID-19». ¥V 5-u nammueHToB JUarHo-
CTUPOBAJIM CHOHTAaHHBIV THEBMOMEIUACTUHYM 0€e3
nmHeBMOTOpaKca. ¥ 3-x maruenToB CI1 3adukrcupo-
BaJIM Ha CAaMOCTOAATEJIbHOM [IbIXaHWUH, y 2-X [alu-
enToB CII quarHocTupoBaH Ha (OHe TTPOBEIEHUS
HEMHBA3WBHOM BEHTUIAINHU Jierkux (HVBJI) (n=1)
n naBasuBHou MBJI (n=1). Bce mamueHnTb! ObLIN
MY>KCKOTO I10J1a B BO3pacTe 0T 52 10 84 JieT.

[les1b KIMHUYECKOTO HAOJIOIeHUST — TPe/I-
CTaBUTh JaHHble KJIUHUYECKOTO COCTOSTHUS U
MMOAXOI0B K BeJIEHUIO ITaIlUeHTOB CO CIOHTAaHHBIM
neeBMoMeuacTuayMoM nipu COVID-19 acconun-

Introduction

More than a year has passed since the first
human cases of SARS-CoV-2 occurred and the new
coronavirus infection (COVID19) pandemic was
announced by the World Health Organization on
March 11, 2020 [1]. As of July 2020, there were more
than 15.7 million cases of infection and more than
640,000 deaths from COVID-19 worldwide [2].

Spontaneous pneumomediastinum (SP), or
spontaneous mediastinal emphysema (SME), is an
uncommon condition characterized by air infiltration
into mediastinal spaces and soft tissues of the anterior
chest wall [3, 4]. Lack of clear evidence of mediastinal
organ damage and pneumothoraxis characteristic for
SB resulting in difficulties in differential diagnosis and
treatment choice. According to several studies, SME
is more typical for young men [4, 5].

This paper presents clinical observations of SP
in patients with COVID-19 associated pneumonia
treated at the Lomonosov MSU Medical Research
and Education Center.

Between April 21 and June 13, 2020, 224 patients
with laboratory-confirmed diagnosis of novel coron-
avirus infection COVID-19 were treated at the hospi-
tal. SP without pneumothorax was diagnosed in 5 pa-
tients. In 3 cases SP developed in spontaneously
breathing patients, in 2 patients SP was diagnosed
during noninvasive (n=1) and invasive lung ventila-
tion (n=1). All patients were male, aged 52 to 84 years.

The aim of the paper — to provide clinical case
descriptions and approaches to the management of
patients with spontaneous pneumomediastinum in
COVID-19 associated pneumonia, as they are not
addressed in the current clinical guidelines|6,7], and
therefore are worthy of special attention.

Clinical case 1

A 52-year-old man was hospitalized 3 days after the
onset of the disease complaining of fatigue, chest pain,
dry cough, dyspnea at rest, and elevated body tempera-
ture over 38.5°C.

The spiral chest computed tomography (CT) on ad-
mission showed multiple bilateral peripheral «ground-
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Clinical Practice

POBAHHOI THEBMOHUY, IOCKOJIBKY OHU HE OII1Ca-
HBI B YTBEP>KIE€HHBIX B HACTOSAIINN MOMEHT KJIU-
HUYECKUX peKOMeHaanuax [6, 7], a moromy 3acJiy-
SKHUBAIOT OT/1eJIbHOTO BHUMAHUSI.

Kiaunnueckoe HaOoaeHue 1

My>k4uuHa 52 JIeT, TOCIUTAJIM3UPOBaH Yepes 3 AHA
oT HavaJsa 3aboJeBaHuUs C KaobaMu Ha OOIIyIo cJia-
60cTh, 60JIE3HEHHOCTH B TPYJHOH KJETKE, CYXOH Ka-
1IeJIb, OJBIIIKY B IIOKOE, IIOBBILIEHWE TeMIlepaTyphl
Tesa Boliie 38,5°C.

[To JaHHBIM MYJIBTUCIUPAJbHON KOMIBIOTEPHON
ToMorpaduu opratoB rpygHoi kietku (MCKT OT'K)
TIpY MTOCTYTIJIEHUH: BO BCEX TOJIAX 0OOMX JIETKUX OIpe-
JleJIsII0TCST MHOTOUYHCJIeHHble Ilepudepudeckue OKpyr-
Jible YIIJIOTHEHUs JIETOYHOH TKaHU I10 TUITy «MaTOBOI'O
cTekJia». BoBjieueHo 1o 15% TKaHU IIPaBOIO U JIEBOTO
gerkux (KT-1). Pubonyknennossle kucaors! (PHK) Bu-
pyca SARS CoV 2 06Hapy>KUIN B OT/IE€JIsIEMOM U3 HOCO-
IVIOTKY ¥ POTOIVIOTKY IAllMeHTa METOI0M I10JIUMepas-
HOM IETTHOU peaKkIuu.

B uH}EeKIIMOHHOM OTJeJIeHUU IPOBOAUIIN Jlede-
Hue (TabJr.).

Ha 4-e cyTkn y nanyeHTa OTMETHJIA IIPOIPECCUPO-
BaHMe AbIXaTeJbHON HeJOCTaTOUHOCTYU U KalllJIsA C CO-
OTBETCTBYIOIIIMM YBEJIMYEHNEM 30H BOBJICUCHUA TKAaHU
Jerkoro — no ganHbIM MCKT (rmosiBjieHre MHOTOYHC-
JIEHHBIX JBYCTOPOHHUX 30H YIJIOTHEHHUS JIETOYHOMN
TKaHU 10 TUITy MaTOBOT'O CTeKJIa ¥ UX TpaHchopMalus
B 30HBI KOHCOJHTAIHUHN M «OYJIBIKHON MOCTOBOM» C
CUMIITOMOM BO3AYLIHOH O6ponxorpaMmsl) no 30-35%
(puc 1. @). IlanuenTy Ha4aJu MyJIbC-TEPANINIO METHUJI-
NpeaHn3010H0M 110 cxeme 1000 mr B cyTku. Ha 8-e cyTku
oT HavaJa 3ab0J1eBaHMsA, B CBI3Y C HAapaCcTaHUEM sIBJIe-
HUH JpIXaTeJbHOU HeJOCTaTOYHOCTH, CHUKEHUEM UH-
nekca okcurenanuu (M0) mo 121, manueHTa nepeseJiv B
peannManunonHoe otaesienue (OPUT), roe navanu He-
VHBA3WBHYIO BEHTUJIALNIO jJerkux (HWBJI) yepes jm-
1eBylo Macky B pesxume CPAP ¢ nmapamerpamu Pinsp
+16 mBar, PEEP +5mBar. [Ipogo/mkuresibHoCcTh HVBJI
cocrasuia 8 cyrok. [Ipu MCKT OI'K (puc. 1, b), uepes
CyTKHU IIocse 3aBeplienusa HVIBJI panee onpepnensas-
myecs 30HBI YIJIOTHEHUA 110 TANY KOHCOJIMIALUU C
CUMIITOMOM BO3IyIIHONH OpoHXorpaduu Iepecranu
onpegenAarbcea. [lnomane nopakeHnsA KakKIoro Jier-
Koro Bo3pocaa ¢ 30-35 1o 85-90% 3a cueT OsABJIeHUS
U@ Py3HBIX 30H YIIOTHEHUS B 000UX JIETKUX T10 THUITY
MaTOBOI'O CTEKJIa C PETUKYIAPHBIMUA U3MEHEHUAMU.

Ha 20-e cyTku 3ab6oseBaHust o gaHHBIM MCKT
OTI'K oTMeTuu NosiBJIeHNe THeBMOMeAuacTUHyMa 6e3
NIPU3HAKOB CBOOOIHOI0 BO3/lyXa B IIJIEBPAJIbHBIX I10JI0-
cTax (puc. 1, ¢). YIUThIBasgA OTCYTCTBHUE $KaJjI00 Ianu-
€HTa, OOIIYIO IMOJIOJKUTEJbHYI0 TUHAMHUKY Ha (oHe
JIeYeHHUs NIPUHAJA pellleHne IPOooJ/IKATh KOHCepBa-
THUBHOE JIeyeHe B IpekHeM obbeMe. IIpu ucciieqosa-
HUU B IUHAMHUKe Ha 28-€ CyTKM OTMETWJIM 3HAYMMOe
yBesim4eHue 06'beMa MHEBMOMeANACTHHYMa (pacIpo-
CTpaHeHNe Ha HA)KHee CPefOoCTeHue); ITI0SABJICHHUE BbI-
pakeHHOU aMdu3eMbl MATKUX TKaHel I1eu, yMepeH-
HOH aM@usemMbl MATKUX TKaHed TIPYyIHOU CTeHKU
cripaBa (mepegHui, OOKOBOW W 3aIHUN OTAEJBI) U
YMEHBbIIIEHHEe 101N TOPaYKeHUA JIETKUX 10 75%.

Koppeknuio Tepanuy He IPOBOJUJIY, TAIIAEHT He
oTMedas CyObeKTUBHBIX IIPOSIBJIEHNN THEBMOMeEIHAA-

glass» opacities. Up to 15% of right and left lung tissue
were involved (CT stage 1). SARS CoV 2 viral RNA was de-
tected in nasopharyngeal and oropharyngeal secretions
of the patient by polymerase chain reaction (PCR).

The treatment administered in the infectious dis-
ease ward is presented in the table.

On day 4, the patient had progression of respiratory
failure and cough with corresponding increase of lung
tissue involvement according to chest CT (multiple bilat-
eral ground-glass opacities transforming into consolida-
tion and «crazy-paving» pattern with air bronchograms)
in up to 30-35% of total area (fig. 1, a). The patient was
started on methylprednisolone 1000 mg/day pulse ther-
apy. On day 8, due to worsening respiratory failure, re-
duced tissue oxygenation index (TOI) (down to 121 mm
Hg), the patient was transferred to intensive care unit
(ICU), where noninvasive lung ventilation (NLV) was
started through a face mask in a CPAP mode and follow-
ing parameters: Pinsp 16 mBar, PEEP 5 mBar. The dura-
tion of NLV was 8 days. Spiral chest CT performed one
day after the weaning demonstrated no consolidation
with air bronchograms (fig. 1, b). The total area of in-
volved lung tissue increased from 30-35% to 85-90% due
to bilateral diffuse «ground-glass» thickening areas with
reticular pattern.

On day 20, the chest CT revealed pneumomedi-
astinum with no free air in the pleural cavities (fig. 1, ¢).
Considering lack of new complaints and overall improve-
ment in the patient’s condition, the treatment was con-
tinued without modifications. On day 28, the follow-up
study demonstrated a significant increase in the pneu-
momediastinum size (spreading to the lower medi-
astinum), severe emphysema of soft tissue of the neck,
moderate emphysema of right chest wall soft tissue (an-
terior, lateral and posterior regions) and involved lung
area reduced down to 75%.

The treatment remained unchanged; the patient
had no symptoms of pneumomediastinum. Chest CT on
days 31 and 36 revealed spontaneous regression of pneu-
momediastinum and reduction of the involved area
down to 60%.

Clinical case 2

A 76-year-old man was admitted to hospital with
complaints of elevated body temperature up to 39.0°C,
fatigue, dry cough, difficulty in breathing. During the
week prior to hospitalization, he received antiviral and
antibacterial therapy. He was hospitalized due to ineffec-
tive treatment and CT signs of viral pneumonia progres-
sion with increase in involved lung area from 25% to 60%
over 10 days.

The diagnosis was confirmed by PCR of nasopha-
ryngeal and oropharyngeal secretions.

The treatment administered in the infectious dis-
ease unit is shown in Table 1.

Due to respiratory failure progression (TOI 111 mm
Hg) the patient was transferred to ICU and put on NLV
through face mask in CPAP mode with the following pa-
rameters: PS (pressure support) 10 mbar, PEEP (positive
end-expiratory pressure) 5 mbar. Corticosteroid therapy
was initiated.

The patient's condition stabilized with treatment,
but on day 20 crepitation in the left axillary region was
observed. Progress chest CT showed advanced lung in-
volvement (up to 90%) combined with pneumomedi-
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Jleuenne manueHTOB 1 ¥ 2 B UH(EKITHOHHOM OT/AE/JICHUH.

Hasunauenue

IManueHTHI

1

2

AHTHOAKTEepHaIbHasI Teparusi

AMOKCULIWJIJIMHA KJIaByJIaHaT
1200 mMr x 3 pasa B CyTKH +
asurpomuniH 500 Mr x 1 pas B CyTKuU

Moxcudiiokcanus 400 Mr x 2 pasa B CyTKH +
e orepasoH ¢ CYJIbOAKTaMOM 2 T x 2 pasa
B CYyTKU B/B

[TpoTUBOBUPYCHAS TEPATIHSI

T'unpoxrcuxiiopoxus 400 mr

B IIepBbIe CYTKH U 110 200 MI

B IIOCJIEYIOLI1Ee CyTKU

HpOTI/IBOBOCHaJ'II/ITeJ'IbHaH Tepanuda

Kouixuiiys 3 Mr B IEepBbIE CYTKU U 110 2Mr
B rioc/sieayrone CyTku

AHTHUNIIpeTHYecKas Tepanus

[Tapaneramos 1o 3000 MI' B CyTKU

ITapaneramos 1o 3000 MI' B CyTKU

IIpodurakTuka TpoM6b03M60-
JITYECKUX OCIOKHEHUN

®paxcunapuH 0,6 Mr x 1 pa3 B CyTKHA

®paxcunapuH 0,6 Mr x 1 pa3 B CyTKH

ITpodumakTUKa CTpecc-nopaskeHn i
SKeJTyJ0YHO-KHIIIeYHOT0 TPAKTa

Owmernpasost 40 MT x 1 pa3 B CyTKuU

Owmernpasost 40 MT x 1 pa3 B CyTKHU

CumnroMaruyeckas Tepanus +
U OrpaHUYeHHble UHDY3Un
KPHUCTaJIJIONIHBIX PACTBOPOB

+

OKCI/IFeHOTepaHHH YBJAaKHEHHBIM
KHUCJIOPOAOM Yepe3 Ha3a/IbHbIe
KaHIJIN

C nmorokom O, 10 6-7 1/ MUH

C norokom O, 10 5-6 j1/MUH

Treatment administered to the patients 1 and 2 in the infectious disease unit.

Treatment Patient
1 2

Antibacterial Amoxicillin clavulanate 1.200 mg tid + Moxifloxacin 400 mb bid +

azithromycin 500 mg qd cefoperazone/sulbactam 2 g bid i. v.
Antiviral Hydroxychloroquine 400 mg —

for the first day followed by 200 mg/day
Antiinflammatory — Colchicine 3 mg for the first day

followed by 2 mg/day

Antipyretic Paracetamol up to 3.000 mg/day Paracetamol up to 3.000 mg/da

Prevention of thromboembolism

Nadroparin calcium 0.6 mg qd

Nadroparin calcium 0.6 mg qd

Prevention of stress-induced
gastrointestinal ulceration

Omeprazole 40 mg qd

Omeprazole 40 mg qd

Symptomatic and fluid therapy +
(crystalloid infusions)

+

Oxygen through nasal cannulae

O, flow rate up to 6-7 I/min

O, flow rate up to 5-6 1/min

Note. Tid — 3 times per day; qd — per day; bid — 2 times per day; i. v. — intravenously.

cruayMa. [Ipy MCKT Ha 31-e 1 36-e CyTKH OT Ha4aJ1a 3a-
OosieBaHUSA OTMETWJIM CaMOIIPOM3BOJIBHBINA perpecc
ITHEBMOMEINACTUHYMA 1 YMEHBIIIEHHe IJIOIaau Iopa-
JKEeHU S TKaHU JieTKUX 10 60%.

Kiaunnnueckoe HaOI0eHue 2

My»k4uHa, 76 JIeT, IOCTYIIAJ B CTAlMOHAP C $KaJIo-
0aMy Ha TOBBIIIEHHE TeMIleparypsl Teaa no 39,0°C,
001ITyI0 C1ab0CTBh, CYXOH KalllesIhb, 3aTpyJHEHIUE TP [TbI-
XaHWM. B TedeHne Hege Iy 1oay4dast IPOTUBOBUPYCHYIO
¥ aHTHOAKTepHaTbHYIO Tepanuio. [0CIuTaIn3npoBaH B
CTalOHap B CBSI3U C OTCYTCTBHEM KJIMHUUYECKOIo a(-
(dexTa OT IPOBOIUMOrO JIeUeHUs U IPU3HAKAMU BUPYC-
HOU mHeBMOHUY, 110 nanHbIM MCKT: yBesmmuenue 3a 10
nHel 3aboJsieBaHWA OOIIEN IJIOMIATA BOBJIEUEHUS
TKaHU JIETKUX € 25% 10 60%.

Jnarnos nmogrBepanay npu nposenennu [111P oT-
JleJ1s1eMOr0 U3 HOCO- U POTOIOTKU. B MH(peKIIMOHHOM
OTJeJIEHNUY TIPOBOAWIIH JiedeHure (Tabur.).

B cBs3U ¢ IporpeccupoBaHueM AbIxaTeJIbHOU He-
IOCTaTOYHOCTU (MHAEKC OKcUureHauuu — 111 MM pr. cT.)
JedeHne nanuenTa nponosskuau B OPUT ¢ npumene-
HueMm HMBJI yepes nuneByio Macky B peskume CPAP ¢
napaMmerpamu Psup +10 mBar, PEEP + 5 mBar, Hauanu
Tepanuio KOPTUKOCTEPOUIAMHU.

astinum and slight emphysema of the chest wall soft tis-
sues. Due to progression of respiratory failure with re-
duced oxygenation index to 96 mm Hg, the patient was
transitioned to invasive lung ventilation (IPPV mode with
the following parameters: Vt 500 ml, MV 7.8-8.5 L/min,
FiO, 100%, frequency 12/min, PEEP 10 mBar, EtCO,
30-34 mm Hg, Ppeak 22 mBar). On the next day, tra-
cheostomy was performed along with the lung ventila-
tion parameter modification (PCV mode with Pinsp 25
mBar, MV=7.8-8.5 L/min, FiO, 70%, frequency 16/ min,
PEEP 5 mBar, EtCO, 42 mm Hg, Vt 400-450 ml). SpO, was
as high as 94%.

However, despite modified ventilation parameters,
progression of subcutaneous emphysema of the neck,
supraclavicular and axillary areas was noted. Laryngo-
and tracheobronchoscopy, esophagoscopy ruled out tra-
cheal, bronchial, or esophageal lesions. Pneumomedi-
astinum onset preceding initiation of mechanical venti-
lation and tracheostomy allowed to exclude tracheal
membranous wall injury during tracheotomy.

Due to subcutaneous emphysema progression, se-
vere tension pneumomediastinum, lack of decompres-
sion treatment effect, the medical team decided to per-
form the mediastinal drainage. Because of the
tracheostomy, in order to reduce the risk of surgical com-
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Puc. 1. KT-kapTuHa (KJIMHHYECKOe HAa0/II0/[eHue 1, orucaHue B TEKCTE).
Fig. 1. Serial CT scans (clinical case 1, discussed in details in the text).

Ha done npoBogUMOro JieueHUus1 COCTOsIHUE I1a-
LMeHTa CTa0UIN3UPOBAJIOCH, OHAKO Ha 20-€ CYyTKU 3a-
6oJIeBaHUSI OTMETHJIN TIOSIBJIEHNE KPEUTAIINH B IO -
MBbIIIIeYHO! o6s1actu cieBa. [Ipu MCKT B nuHamMuke -
NIPU3HAKYU IIPOTPECCUPOBAHUA VIO TOPAKEHUA
TKaHU JierKuXx 110 90% B COYEeTaHUU C THEBMOMEIUACTHU-
HyYMOM U HE3HAUUTeJIbHOU 9M(pU3eMON MATKUX TKaHel

plications and optimize access, the patient was reintu-
bated with an orotracheal tube with further drainage and
mediastinal revision through the previously made inci-
sion in the neck. During the operation no evident air in-
flow was noticed. With the subsequent active mediastinal
drainage, there was a slight air inflow unrelated to breath-
ing, which stopped on the 27 day after the manipulation.

www.reanimatology.com
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rpygHoi creHku. Ha dpone nporpeccupoBanus npixa-
TeJIbHOI HeJOCTaTOYHOCTH CO CHHYKEHHEM UHJIeKCa OK-
cureHauuu 10 96 MM prT. CT., IaljienTa lepeBesiyd Ha UH-
BasuBHy0 WBJI (IPPV: Vt=500 ml; MV=7,8-8,5 L/min,
Fi0,=100%, f=12emin"!, PEEP=10 mBar. EtCO, 30-34 mm
Hg. Ppeak 22 mBar). Ha ciefyioimye CyTKY BBIITOJIHUIN
TPaxeoCTOMMIO, CKOPPEKTUPOBaIU napamerps! MBJI:
PCV, Pinsp 25 mBar; MV=7,8-8,5 L/min, FiO,=70%,
f=16emin-!, PEEP=5 mBar, EtCO, 42 mm Hg. Vt 400-
450ml. SpO, cocraBsiio 94%.

OnHako, HeCMOTPSI Ha KOPPEKIUIO ITapaMeTpOB
WBJI, oTMeTH/IN IPOrpecCUpOBaAHME TTOAKOKHOMN oMU -
3€MBbI IIIeH, HAOAKJJIIOYUYHBIX U ITOAMBIIIIEYHbIX obJia-
creii. [Ipu sTapuHro-TpaxeoOPOHXOCKONNH, 330¢aro-
CKOIIMY UCKJIIOYUJIU IIOBPEKIEHHs CO CTOPOHBI TPAXEH,
OpOHXOB M NUIEBOIA. MaHUecTanysI THEBMOMeINA-
CTHHYyMa [0 lepeBoja nanuenTta Ha VIBJI u o Tpaxe-
OCTOMUM HCKJII0YaJla MEXaHU3M IOBPEKIEHUsI MeM-
OpaHO3HOU CTEHKH Tpaxe! P! TPAXEOTOMIH.

B cBsA3U C NPOTrpecCUBHBIM POCTOM IIOJKOMKHOM
3M(1)I/IS€MLI, 3HAYUTEJ/IbHBIM HAIIPpAMKEHHBIM ITHEBOME-
JUACTUHYMOM, OTCYTCTBHEM 3HA4uMoOro adexra or
NIPOBOJUMOTO JIe4eHUsI C 11eJIbI0 JeKOMIIPEeCCUU CPefio-
CTeHUSA KOHCUJIMYMOM IIPUHSJIN pellleHue O IPeHUupo-
BaHUU CpelOCTeHus1. B CBA3U ¢ Ha/IMu1eM TPAaxeoCTOMBbI
C 11eJIbIO YMeHBbIIIeHHsI PUCKa XUPYPTUUEeCKUX OCJI0KHEe-
HUH ¥ ONITHMU3ANMH JOCTyIIa PEMHTYONPOBAJIH ITalfi-
€HTa OpOoTpaxeasbHOUN TPyOKOH C BHITIOJTHEHUEM NTaJTh-
HeHIero ApPeHUPOBaHUA U PEBU3HU CpPelOCTeHUs
uepes paHee BBIIOJHEHHbIHN pa3pes Ha liiee. Bo Bpems
omepanuy oOpaIajo BHUMaHNe OTCYTCTBHE SIBHOTO
nocryiieHusa Bo3ayxa. Ha (pone nocsenyrouiero akTus-
HOT'0 IpeHNPOBaHUsI CPeJOCTEHUS OTMedaJ/ld He3HAUU-
TeJIbHOE IIOCTYILJIeHHe BO3/yXa, He CBA3aHHOe C aKTOM
JbIXaHUs, IpeKpaTUBIIIeecs Ha 2-e CyTKU II0CJIe olepa-
. HeCMOTpH Ha BBIIIOJITHEHHOE€ OPEHHWPOBAHUE, B
TedyeHUe 8-U CyTOK COCTOsSIHME MTallMeHTa OCTABAIOCh
KpaiiHe TsskebIM. OTMevYaIn pacnpocTpaHeHue Io/-
KOYKHOH 9M(pr3eMbl 0 MOILLIOHKY, IIepelHeil [I0BePXHO-
ctu 6exnpa (puc. 2, d, 27-e CyTKH OT Hayaja 3abojeBa-
HI/IH), OOHAKO IIPU CTOJIb BBIPAKEHHOM ITOBPEKICHUN
JIETOYHOM TKAHU OT ﬂaHBHeﬁHJHX XUPYPru4eCKux MaHu-
MYJIANFH pelIeHo ObII0 0TKa3aThesA. [[peHak 3 cpeo-
CTeHUs YIAIU/IU Ha 3-U CyTKU [10CJIe OIlepaliu, BBIIIOJI-
HUJIA PeTPaxeoCTOMHUIO.

B Teuenne nmocsenyromero HabJogeHNs, Ha GoHE
TIpOrpeccHpoBaHrs o0beMa MOpaskeHusI TKAHU JIeT-
KOro (puc. 2, e, 32-e CyTK1) OTMETHUJIA ITIOCTEIIEHHOE Ca-
MOIIPOM3BOJIbLHOE pa3pelieHre MoJKOKHON aM(U3eMbl
¥ THEBMOMeINACTUHYMA (PUC. 2, f; 37-€ CyTKH).

HecMmoTps Ha ABHYIO ITOJIOKATENBHYIO JUHAMUKY
am¢pusemsl cpenocrenus 1o nanabiM MCKT opranos
TPYOHOH KJIETKH, COCTOsIHMe IallMeHTa OCTaBaJIoCh
KpaliHe TSKeJIbIM; TaKKe He OTMeTHJIH 00paTHOTo pas-
BUTHSA [1aTOJIOTMYECKOTO NIpoliecca B JIeTOYHOM TKaHU.
Ha 51-e cyTku nmanieHT CKOHYaJICS OT IIPOrPeCcCUpyro-
el MOJIMOPTaHHOU HEJOCTATOYHOCTU Ha (POHE TsKe-
JIOTO CeIlCuca.

Pe3ysnbrarhl U 00Cy:K/I€HHE

B AWMAarHOCTHUKE CIIOHTAHHOI'O ITIHEBMOMEIa-
CTHUHYMa (mnn 3M(1)I/ISBMI)I Cpe,HOCTeHI/IH) BeEOyIee
MECTO 3aHUMAaeT UCKJI0UYEeHHe HanboJiee 4acThIX
IIPpUYUH OUCJ/JIOKAIUN BO30yXd B MATKHWE TKAHU

Despite the drainage, the patient remained critically ill
for 8 days. Subcutaneous emphysema spread to the scro-
tum and anterior surface of the thigh (Fig. 2, d, 27 days
after the disease onset), and owing to severe lung involve-
ment further surgical intervention was deferred. Medi-
astinal drainage tube was removed on the 3rd day after
intervention, repeated tracheostomy was performed.

Later, along with the progression of the lung tissue
involvement (Fig. 2, e, day 32), there was a gradual spon-
taneous resolution of subcutaneous emphysema and
pneumomediastinum (Fig. 2, f; day 37).

Despite the obvious improvement of mediastinal
emphysema according to chest CT, the patient remained
critically ill; no signs of lung lesion resolution were noted
either. On day 51, the patient died because of progressive
multiple organ failure due to sepsis.

Results and Discussion

When diagnosing SP (or mediastinal emphy-
sema, SME), it is essential to rule out the most fre-
quent causes of air displacement into the mediasti-
nal soft tissues, which are esophageal and tracheal
injuries. In routine clinical practice, SME can be
commonly caused by spontaneous ruptures of
paramediastinal bullae and lung areas, which often
occur without pneumothorax and may cause
differential diagnosis challenging. Widespread oc-
currence of viral pneumonias and, as a conse-
quence, severe interstitial lung abnormalities, have
led to a significant increase in the number of pa-
tients with SME.

In early 2000s, the global community first en-
countered the SP issue in SARS caused by the SARS
CoV coronavirus [8]. Later, the course of disease in
SARS CoV2 did not allow to objectively assess its
prevalence during the pandemic peak, but pub-
lished series of separate clinical observations in the
first half of 2020 confirmed the relevance of dis-
cussing the treatment strategy in SP associated with
viral pneumonia [9-13]. Thus, C. Zhou et al. [9] in
March 2020 reported a case of a moderate novel
coronavirus infection with SME development. This
condition prompted the discontinuation of gluco-
corticoids in the patient. W. Wang et al. also re-
ported a case of SME associated with the novel
coronavirus infection COVID-19, which, unlike the
previous clinical observation, did not involve treat-
ment adjustment and resolved spontaneously [10].
In April 2020, J. Wang et al. reported fatal outcome
in a patient who developed mediastinal emphy-
sema while suffering from COVID-19 and pointed
out a possible unfavorable prognostic value of this
condition [11]. Soon another case of SME was pre-
sented by V. Mohan who emphasized that the
pneumomediastinum required additional investi-
gations, namely esophagography, to rule out a
spontaneous esophageal rupture [12]. In May 2020,
S. Kolani et al. described another case of SME [13].
This report has provided detailed discussion of
SME pathogenesis and suggested predisposing fac-
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Puc. 2. KT-kapTuHa (RJIMHHYECKOe HAa0/II0/[eHHe 2, OIIUCaHHEe B TEKCTE).
Fig. 2. Serial CT scans (clinical case 2, discussed in details in the text).

CpelocTeHus1 — MOBPEXKIeHNsI MUIeBOIa U Tpa-
xeu. B pyTuHHON KIMHNYECKOU TPaKTUKe YacTast
npuyrHa CIC — CIIOHTAHHBIN pas3pbhIB IMapaMme-
IUACTUHAJIBHO PACIOJIOMKEHHBIX OY/IJI U JIeTKUX,
YTO 4YacTO NpoTekaeT 0e3 NIHEBMOTOpAaKca U
MOJKET 3aTPYyIHATH JudHepeHnanabHyI0 JUartHo-

tors. These include severe coughing spells, pro-
longed smoking, inhalation of medications and
other aerosols, and strenuous physical activity.

In the second half of 2020, publications had
become available describing several clinical cases
of pneumomediastinum associated with SARS

www.reanimatology.com
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ctury. lllmpokoe pacnpocTpaHeHue BUPYCHBIX
IIHeBMOHUHM U KaK CJeNCTBUe — IIallUEeHTOB C
BBIPQ)KCHHBIMUA WHTEPCTALHMAIbHbIMU HapyIle-
HUSIMH JIETKUX, IIPUBEJIO K 3HAYUTEJIbHOMY yBe-
JIMYEeHUIOo yrcjia nanueHToB ¢ CIC.

C rpo6JteMoti CITOHTaHHOTO MeIacTHHyMa ITPU
TOPC, BbiaBanHOM KOpoHaBupycoM SARS CoV, Mupo-
BO€ COOOIIECTBO BIIEPBBIE CTOJKHY/JIOCH B Ha4Yase
HBIHEIITHero ThicAYesaeTus [8]. Xapakrep TeueHUus
3aboJsteBanms pu SARS CoV2 He T03BOJISIIIO Ha TTKE
MaHJEMIN OOBEKTUBHO OIIEHUTH PaCIpOCTpaHeH-
HOCTB 00CY>K/1aeMoro 3ab0JIeBaHus], OTHAKO MTOsIBJIE-
HU€ OT/IeJIbHBIX CEPUH KIMHUYECKUX HAOJTIOIeHIH
yoKe B IepBoi nosioBuHe 2020 roa noaTeepsKaaeT
AKTyaJIbHOCTB 0OCYKIE€HMS TAKTUKY JIEIEHVII TTaITH-
€HTOB CO CIIOHTaHHBIM ITHEBMOMEIMACTUHYMOM Ha
¢one BupycHoii nHeBMoHUY [9-13]. Tak, C. Zhou u
coagr. [9] B MapTe 2020 rofa cooOIIIaeT O CIydae Cpei-
HETSHKEJIOT0  TeueHWs1 HOBOM KOPOHABUPYCHOU
nHpekmu c pasBurueM CIC. OOHapykeHHOE
COCTOsIHE TIOCJTY>KIJIO IPUYMHOU JJIs IpeKpaliie-
HUS BBEJEHU ITIIOKOKOPTUKONUIOB Y JAHHOTO ITalTy-
enTa. W. Wang u coaBT. Takyke COODIIIaeT o ciydae
pasButuss COC Ha (oHe HOBOU KOPOHABUPYCHOU
uH@permy COVID-19, koTopasi, B OTTAYHE OT IPeTbI-
JYIIero KIMHIYECKOT0 HaOJTIOIEH s, HE COITPOBOYK-
Jlajlach KOppeKIuel IpoBOAUMOrO JIeYeHUsI U pas-
periacs caMocToATe bHO [10]. J. Wang 1 coasr. [11]
B anpeJie 2020 COOOIIIMIIH O CITy4Yae JIETATHHOTO MCXO-
Jlay IalyeHTa ¢ pa3BUTHeM aM(pr3eMbl CPEIOCTEHNUST
Ha pore COVID-19 n ykasayi Ha BO3MOYKHOe HebJ1a-
TONPUATHOE IPOTHOCTUYECKOE 3HAYCHUE TAHHOIO
KJIMTHIYECKOTO COCTOSTHUSL. B CKOpoM BpeMeH! OBbIT
TpeJicTaBJIeH elre onuH ciydail CIC, aBrop myOsu-
karuu V. Mohan ormeuaet, 4YTo pa3BUTHe THEBMOMe-
JVACTUHYMA y TAlUeHTa IOCTYKUJI0 IIPUIMHOU JJ151
BBIITOJIHCHUS TOIIOJIHUTEIBHBIX THAarHOCTUYECKUX
MEPONPUATUN — a UMEeHHO 330dgarorpaduu 1jis
HUCKJIIOYEHUS CIIOHTaHHOI'O pa3phblBa nuilesona [12].
B mae 2020 roma S. Kolani 1 coaBT. orricasiy erre oI
cay4ait CIC [13], maHHOE COOOIIIEHIE OTIIMYAETCS OT
MpEeBIAYIINAX Pa3BePHYTHIM 00CYKIEHEeM TIaTore-
Hesa JaHHOI'O COCTOSIHMS, a TaK)Ke YKasaHWeM Ha
BO3MOJKHBIE  IIpefpacrojaraioniie  (paxkTopsl
nocjaegHero. K TakoBbIM MOYKHO OTHECTH BBIPKEH-
Hble KallJIeBble IIPUCTYIIB, IJINTEJIbHOE KypeHue,
HMHTAJIALAIO JIEKAPCTBEHHbBIX CPENICTB U APYTYX a9p0-
30J1eH, HANIpsKEHHYIO (PU3NYECKYI0 aKTUBHOCTb.

Bo BTOpoii noJsioBuHe 2020 rona y»ke MO>KHO
OBIJI0 BCTPETUTH MTyOJTUKAIINH, B KOTOPBIX OTIMCHI-
BaJ/IMCh HECKOJIBKO KJIMHUYECKUX CJIy4aeB ITHEB-
MOMeauacTuHyMa Ha (hOHe THeBMOHUH, BbI3BaH-
Hoit SARS CoV2. S. Volpi u coaBrT. nipejicTaBuu 3
ciy4as nanueHToB ¢ COC [14]. Bee atu nanuenThl
OBITH MY>KCKOTO T10J1a, UM€eJIF BO3pacT crapiie 50
JIET, COMyTCTBYIOIYE 3ab0IeBaHMsI, M IIPOBOIM-
Jlach HEMHBAa3WBHAasI BEHTUJIALMA JICTKUX. /JJaHHbIe
ManeHThI ObITY BBITTMCAHBI B CBS3U C YIIyYIIIeHH -

eM Ha hoHe KOHCEPBATUBHOU Tepanuy Oe3 T0IoJI-

CoV2-induced pneumonia. S. Volpi et al. presented
3 cases of patients with SME [14]. All these patients
were males over 50 years old, had comorbidities,
and underwent noninvasive lung ventilation. These
patients were discharged with improvement after
therapy not requiring modification. Unfortunately,
this publication contained no data on changes in
markers of inflammation or tissue damage.

By early 2021, a considerable experience had
been accumulated in the management of patients
with SME associated with COVID-19. There have
been several dozens of publications describing in-
dividual cases of such patients, but they lack a sys-
tematic, full description of the clinical and labora-
tory presentations, which significantly limits the
interpretation and analysis of available clinical
data. Some studies presented a brief history of the
disease, list the main components of drug treat-
ment, and assess complete blood count and C-re-
active protein level [15].

During 3 months of treatment of patients with
viral pneumonia associated with COVID-19 infec-
tion at the Lomonosov Moscow State Medical Cen-
ter, SP was detected in 5 (2.23%) patients out of 224.

According to the most common theory of SP
pathogenesis proposed by C. C. Macklin in 1939, a
sudden increase in intrathoracic pressure leads to a
rise in intraalveolar pressure [16]. The pressure gra-
dient occurring at the border of alveolar lumen and
pulmonary interstitium causes the rupture of inter-
alveolar septa with air bubbles spreading mainly
perivascularly towards the lung root [5]. When a sin-
gle increase in intra-alveolar pressure occurs, after
air migration into the interstitium the pressure gra-
dient decreases, the area of alveolar rupture under-
goes «adhesion» and reparation, followed by resorp-
tion of the gas mixture from the interstitium [13].

The mechanism of SME development in
COVID-19 probably does not differ from that de-
scribed by C. C. Macklin [16], however the need to
maintain sometimes high positive end-expiratory
pressure and plateau pressure in case of lung ventila-
tion, which prevents the pressure gradient between
alveoli and interstitial lung tissue from decreasing, is a
specific feature of pneumomediastinum in COVID-19.

The treatment strategy for patients with spon-
taneous pneumomediastinum is mostly conserva-
tive and includes bed rest, anesthesia, and oxygen
therapy [8]. Antibiotic therapy is not indicated un-
less there is clinical evidence of mediastinitis. Ten-
sion pneumomediastinum with progressing respi-
ratory failure, as well as infection of soft tissues of
mediastinum with mediastinitis can become an in-
dication for surgical treatment. When indications
for surgical treatment arise, upper mediastinotomy
according to Tiegel with tunnelization of pretra-
cheal tissue to the level of tracheal bifurcation and
active drainage of mediastinum are considered to
be the methods of choice [3].
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HUTEJIbHON KoppeKuu. K cokajieHuIo, B JaHHOU
MyOJIMKAIY TaKsKe He YKa3aHbl U3MEHEHUs Map-
KepoB BOCHAJIEHUS UJIU TIOBPEYKIEHUS TKaHEH.

K mavasy 2021 roma 6611 HAKOIIJIEH HEMAJIbIN
ombIT HabJTIomeHMsI 3a marueHTamu ¢ CIC Ha poHe
COVID-19. Yuco myGuKanyii equHAYHBIX CJTy4a-
€B ITal[MEHTOB C JaHHBIM COCTOSIHUEM HAaCYUThIBA-
€T y?Ke HECKOJIbKO JIeCSITKOB, OTHAKO BCe UX 00'b-
€IMHAEeT OTCYyTCTBHE CHUCTEMHOIO II0OXOAa K
OITMCAHUIO KIIMHUKO-Tab0paTOPHON KapTUHBI, YTO
3aTpygHsAeT UHTepIpeTanyuio KINHUYEeCKUX JaH-
HBIX, 4 TAKKe aHAJIN3 JAHHBIX C I[eJIbI0 TIPOBee-
HUSA aHAJIUTUYeCcKUX uccijiegosanuid. Tak, M. Nobre
Pereira u coasr. [15], Kak ¥ aBTOPHI IPEIbIAYIIINX
HCCJIeJOBaHUN, OrpaHUYMBAIOTCS YKa3aHUEM
KpaTKOro aHaMHe3a 3a00JIeBaHMsI, IEPEYHCIISIOT
OCHOBHBbIE KOMIIOHEHTHI JIEKAPCTBEHHOTO Jiedye-
HUS, a U3 JJaAOOPATOPHBIX ITOKa3aTe el 00paIamoT
BHMMaHHEe Ha KJIWHUYECKHU (0OIMui) aHaJIu3
KpoBU 1 C-peakTUBHBIA ITPOTENH.

B TeueHue 3-x MecsIeB JieUeHUsI MAIlMEHTOB
C BUPYCHOI ITHEBMOHUEH, aCCOLMMPOBAHHOU C
uapexnmeir COVID-19, 8 MHOILL MI'Y um. M. B. Jlo-
MOHOCOBA CIIOHTAaHHBIM IIHEBOMEIUACTUHYM
3apeructpupoBanauny S (2,23 %) nanueHToB us 224.

ComracHo HanboJIee pacIpoCTPpaHEHHOM Teo-
puu narorenesa CII, npeggoskennoit C. C. Macklin
B 1939 1, BHEe3amHOe MOBBIIIIEHNE BHYTPUTPYIHO-
ro JaBJICHUs IPUBOAUT K YBEJIWYCHUIO BHYTPU-
aJIbBEOJIAPHOrO naBJieHus [16]. 'paguenT nasJie-
HUs, BO3HUKAIONIMN Ha TpaHHUIle ITIpOCBeTa
AJIbBE0JI U JIETOYHOT'O MHTEPCTHUIIUS, IPUBOJIUT K
paspbIBy MesKaJabBEOJISIPHBIX I[EePeropomokr C
IOCJIEAYIOIIM pacpoCTpaHeHueM BO3LyIIHBIX
IIy3bIPbKOB IIPEUMYLIECTBEHHO IepUBa3aIbHO B
HalpaBJIECHUU KOPHA JIETKOTrO [5]. B ciryyae ogHO-
KpaTHOI'0 INOBBIIIEHUS BHYTPUAJIbBEOJSPHOIO
JaBJICHUA II0CJIe MUT DALMY BO3AyXa B UHTEPCTHU-
[IWH TPaIeHT JaBJIEeHUs YMEeHbIIIaeTcsl, 007aCTh
paspbIiBa ATbBEOJIbI HOABEPTAETCS «CKJIENBAHUIO»
U pernapariiy, IocJie Yero IPOUCXOIUT Pe30pOoIus
rasoBOU cMecu U3 uHTepCcTUIrs [13].

Mexanuam paszsutusa CIC npu COVID-19,
BEpPOATHO, He OTIUYaeTcsl OT OIMCAHHOTO
C. C. Macklin [16], omHako ocob6eHHOCTBIO [TM mpu
COVID-19 B cirydae nposenenus HVIBJI niu nuBa-
auBHOU VIBJI, siBJIsSI€TCSI HEOOXOMUMOCTD IO IEP-
SKaHMs, TOPOH, BLICOKUX MTOKa3aTesei MOI0MKHU-
TeJbHOTO TaBJIEHUS KOHIIA BbIJOXA U JAaBJIEHUS
I1J1aTO, YTO IPEIATCTBYET yMEHBIICHUIO IPagyieH-
Ta NaBJICHUS MEKIy aJbBe0JIaMUA U MHTEPCTULIN-
aJbHOM TKAaHBIO JIETKUX.

TakTuKa JedyeHus IMarueHTOB CO CIIOHTaH-
HBIM [ITHEBMOMEIUACTUHYMOM IIPEUMYIeCTBEHHO
KOHCepBaTUBHAsA W BKJIIOYAET I1OCTEJbHbBIN
pesknM, 00e360/IMBaHNe U OKCUTeHOTepaIuio [8].
Hasnauenve aHTHOaKTEpHAJTLHOW Tepanuud B
OTCYTCTBHE KJIWHUYECKOIO IIOATBEPKIEHUA
MeIUacTUHUTA He IOKa3aHo. [loka3daHueM K

According to C. M. Chu et al. [17], the inci-
dence of SME in SARS from March to April 2003 was
11.6% among 112 cases with confirmed SARS CoV,
while the overall incidence of pneumomediastinum
was about 2%. In the group of patients with SME,
medication regimens did not differ from the main
population. Blood lactate dehydrogenase (LDH)
level was the only laboratory indicator, whose ele-
vation was associated with SME development. SP
was a predictor of more frequent tracheal intuba-
tion and increased mortality. Four patients under-
went mediastinal drainage. Small size of the study
group doesn't allow to draw any definite conclu-
sions concerning possible prevention and the most
rational management of the condition. Several stud-
ies have discussed the advantages of the «safe ven-
tilation» in the management of patients with severe
pneumonia, including nosocomial [18, 19], but best
treatment approaches to such complications as me-
diastinal emphysema still remain unexplored.

To date, the management of patients with
SME associated with the novel coronavirus infec-
tion COVID-19 is still not covered by international
clinical guidelines; however, there are studies at-
tempting to analyze global experience in order to
develop some unified approach to managing pa-
tients with such COVID-19 complications as pneu-
mothorax, mediastinal emphysema, and pneuma-
tocele [20]. As preventive measures of the SP,
A. Sihoe [20] suggests adherence to «safe ventila-
tion» principles in COVID-19 [7], i. e. maintaining
safe volumetric values (4-8 ml/kg) and plateau
pressure (less than 30 cm H,0). The authors do not
describe the surgical options for correction of spon-
taneous pneumomediastinum but suggest consid-
ering pleural cavity drainage in any pneumothorax
regardless of its etiology.

A. Sihoe et al. acknowledge [20] that it is cur-
rently difficult to accurately assess the incidence of
SME in a novel coronavirus infection but estimate
it at 2% based on earlier work by X. Yang et al. who
reported the first cases of SARS-COV-2 in Wuhan
[21]. Notably, Yang reported rather a 2% incidence
of pneumothorax (1 of 52 patients with SARS-COV-
2) rather than the actual incidence of SME.

Inadequate statistical data on the prevalence
of SME could be due to the controversial issue of
case reporting in pneumomediastinum during me-
chanical ventilation. Thus, C. M. Chu, Y. Y. Leung et
al. recorded SME only in patients not on ventilator
[17]. The pathogenesis of pneumomediastinum de-
velopment is the same regardless of ventilator use,
but mediastinal emphysema during mechanical
ventilation is usually considered to be a baro-
trauma manifestation requiring urgent interven-
tions such as mediastinal decompression [22-24].

In our case series, SP was detected in 3 pa-
tients on spontaneous breathing, and in 2 venti-

lated patients.
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XUPYPTAYECKOMY JICYEHHUIO MOKET CTaTb pa3BUTHE
HAIIPAYKEHHOI'0 THEeBMOMEeANAaCTUHyMa C Iporpec-
CUpPOBaHUEM JbIXaTeJbHOU HEJOCTATOYHOCTH, a
Takke NHMUIUPOBAHNE MATKUX TKAHEN CpeiocTe-
HUA C pa3BUTHEM MeIMacTUHUTA. [[py1 BOSHUKHO-
BEHMU MOKa3aHUN K XUPYpPruuecKoMy JIeUeHUIO
METOIIOM BbIOOPA CUUTAIOT BEPXHIOIO MEIUACTIUHO-
tomulo 110 Tiegel c TyHHesmM3amnue npeTpaxeasnb-
HOH KJIETYATKU JI0 YPOBHSA OMQYpKaAIUK Tpaxer 1
AKTUBHBIM JpEHUPOBaHNUEM CpefoCTeHus [3].

Cornacuo pagaeIM C. M. Chu u coasrt. [17]
gactora CI3C nipu TOPC ¢ mapra 1o anpesas 2003
roma cocrasmia 11,6% cpenu 112 ciay4daeB ¢ 11of-
TBepskIeHHbIM SARS CoV, obmras ske yactora [IM
cocTaBJIsIa OK0JI0 2%. B rpymrie nmamuenTos ¢ COC
CXeMbI METTUKAMEHTO3HOI0 JIEUeHUSI He OTVINYAJIUCh
OT OCHOBHOMU nomysisiniuy. KoOHIleHTpanus Jiakrar-
neruaporeHass! (JIII') B KpoBU MAIieHTOB ABJISA-
JIaCh €MMHCTBEHHBIM JTADOPATOPHBLIM IIOKA3aTeJIeM,
TIOBBIIIIEHNE KOTOPOTO OBIJI0 ACCOITTUPOBAHO C BO3-
HukHoBeHneM CIC. Pazsutue CII sBHI10CH ITpeIuK-
TOopoM O0JIee YacTO MHTYOAIIH TPaxew 1 yBeJIIye-
HUA JIeTAJIbHOCTH. YeTBepbIM  MalyeHTaM
BBITIOJIHEHO JPEHUpPOBaHMeE CpelocTeHus. MastbIi
PpasMep rccseryeMou Ipyiibl TAleHTOB He IT03BO-
JISIET CclleJiaTh OMHO3HAYHbIE€ BHIBOABI IO BO3MOSK-
HOHN TIpoumIakTrKe, Hanbosiee parroOHATHLHOMY
BeJIEHUIO TAHHOTO COCTOSTHUSA. B Hay4HbIX paboTax
OTE€YEeCTBEHHBIX U 3apyOEsKHBIX aBTOPOB HEOTHO-
KpaTHO TIOAHUMAJICS BOIIPOC TPENMYIIIECTB «0e3-
oracHout IBJI» 1ipu BeJileHUM TAlIUEHTOB C TSKETTbI-
MH, B TOM YHCJIE HO30KOMHUAJIbHBIMU ITHEBMOHUSIMU
[18, 19], omHaKO ITpobIeMa Pa3BUTHS TAKUX OCJIOK-
HEHUMH, Kak aMdr3eMa CpeloCTeH s, U TTOIXOIbI K
ee JIeYeHUIO OCTAIOTCS BCe ellle HEsICHbIMU.

Ha cerogusnrauil 1eHb, IpodJieMa BeeHusT
nanueHToB ¢ CIC Ha (hoHEe HOBOM KOPOHABUPYC-
Hoit undexnuu COVID-19 Bce emié He OTpaskeHa B
MEKAYHAPOLHbBIX KINHUYECKUX PEKOMEHAAIAX,
OTHAKO Y>Ke TOSIBJISIOTCA PaboThl, B KOTOPBIX
MIpeAIPUHUMAIOTCS MONBITKA aHAJIN3a MUPOBOTO
OITBITA C IIeJIBI0 Pa3paboTKHU eTUHOIO0 TOAX0aa K
BEeIEHUIO ITallUEHTOB C TAKUMU OCJIOKHEHUSIMU
COVID-19 kak mHeBMOTOPAKc, aMmpusema cpejio-
cTeHud U nHeBMarolesne [20]. B kauecTBe mep
npo(pUIAKTUKA CHOHTAHHOTO THEBMOMEIUACTH -
HyMa A. Sihoe [20] ykasbIBaeT cjiefoBaHUe IIPUH-
numam 6eszomacuoi BJI mpu COVID-19 [7], To
€CTb TMPUIEePKUBATHCS 0€30TMaCHBIX 00bEMHBIX
(4-8 MJu/KT) mokasaresell W JaBJEHUs I1JIATO
MeHee 30 cM BOA. CT. XUpypruuecKruii BapuaHT
KOPPEeKIMH CIIOHTAHHOI'O THEBMOMEINaCTUHyMa
ABTOpaMM He OMMMCBHIBAETCSI, OHAKO IIPeJJIaraeTcs
paccMoTpeTh BapUaHT IPEeHUPOBAHUS IJIEBPAJIb-
HBIX ITOJIOCTEN TPU PA3BUTHUM THEBMOTOPAKCa BHE
3aBUCHUMOCTH OT €Tr0 3TUOJIOTUMH.

A. Sihoe 1 coaBr. mpuaHaior [20], YTO B HACTOSI-
U MOMEHT TOYHAsI OlleHKa YacTOThI BCTpevae-

Moctu CIC npu HOBOH KOPOHABUPYCHOM NH(peEK-

Lack of symptoms and laboratory changes during
development and resolution of pneumomediastinum
(WBC count 10-14,000/ul, without left shift in the dif-
ferential, C-reactive protein level 5-7 mg/1 during the
monitoring period) was a distinctive feature of the
first case described above. Increased blood LDH lev-
els in patients with SME described by C. M. Chu,
Y. Y. Leung et al. [17] were not observed.

To describe the mechanism of spontaneous
resolution of pneumomediastinum in case 2 pa-
tient, we formulated the following hypothesis. The
pressure gradient equalization between alveoli and
interstitium occurr due to worsened ventilation of
the lung area, where lung tissue rupture has prima-
rily occurred (the negative changes in lung tissue
lesions during the observation period is notewor-
thy). Such a rapid reversal of pneumomediastinum
and subcutaneous emphysema after cessation of
gas inflow into the tissue can be explained by a
high fraction of oxygen in the inhaled gas mixture
(80-90%). Surgical treatment was performed in
one patient, but the apparent lack of effect of sur-
gical decompression of the mediastinum and
spontaneous resolution of pneumomediastinum
occurring later seem remarkable. This fact casts
doubt on the validity of surgical treatment of pa-
tients with spontaneous pneumomediastinum.

Conclusion

SME is an uncommon specific complication
of pneumonia caused by the novel coronavirus in-
fection COVID-19, which, regardless of its direct
cause, may represent a poor prognostic factor and
predictor of a severe disease.

The main measures to prevent SME include
adherence to the principles of safe ventilation such
as limitation of volume (4-6 ml/kg) and plateau
pressure index less than 30 cm H,0), as well as a rig-
orous risk-benefit assessment of the ventilation
mode used.

Accidental detection of SME when there is a
visible clinical effect from the treatment should not
prompt the doctors to modify the treatment regi-
men, and especially to discontinue the steroids.

If SME is detected in a clinically stable patient,
it is very likely to resolve spontaneously without
specific treatment. Surgical treatment may be indi-
cated if tension pneumomediastinum or signs and
symptoms of mediastinitis, as well as clinically sig-
nificant concomitant pneumothorax develop.

The questionable evidence of the risk of an
additional mechanism of SARS-CoV-2 propaga-
tion when performing pleural drainage [25]
should not be a reason for withholding pleural
drainage if indicated.

When SME develops in a patient on the venti-
lator, it becomes a limiting factor that does not
allow intensivist to set stricter modes of ventilation,
if necessary.
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Clinical and Experimental Studies

LMY CJIOYKHA, OJHAKO OLICHUBAIOT YaCTOTY JAHHOTO
cocTosiHUA B 2% Ha OCHOBaHUM 0OoJiee PaHHUX
padbor X. Yang c coaBT., KOTOpBIE COOOIIIAIN O TIEP-
BBIX CIy4asix jJeueHus 60abpHbIX ¢ TOPC B Yxane
[21]. CTout oT™MeTHTh, 4TO X. Yang coobiraet o 2%
BCTpPEYaeMOCTU ITHeBMOTOpakca (1 u3 52 nanueH-
TtoB ¢ TOPC), a He 0 HentocpeacTBeHHO YactoTe CIC.
Bo3moOsKHO, IpUYMHA HEYIOBJIETBOPUTEIIb-
HBIX CTaTUCTUYECKUX JAHHBIX IT0 pACIIPOCTPaHeH-
Hoctu CIC 00yc/IO0BI€eHa HATUYWEM Pa3HOTIACHI
II0 ITOBOJy yueTa ciaydaeB [IM Ha ¢oHe nipoBefe-
uus MBJI. Tak, B pabote C. M. Chu, Y. Y. Leung n
coaBT. CIC perucTpupoBad TOJBKO y ITallMeH-
TOB, He HaxonuBmuxcsa Ha MBJI [17]. [Iatorenes
passutua I[IM onyHaKoB BHE 3aBUCHUMOCTHU OT
¢dakra npumenenuss VBJI, omHako BbIsABJIEHUE
aMmpusemsbl cpenoctenusi Ha ¢pone VBJI, kak mipa-
BWJIO, PacCMaTpPUBAIOT KaK IMPOSIBJIEHHE Oapo-
TPaBMBI, ¥ TAKOE COCTOSTHHE MOYKET TOTpeboBaTh
HEOTIOKHBIX TAKTUYECKUX PellleHNH, B TOM YucJie
JIEeKOMIIPEeCCUU CpefoCcTeHud [22-24].
B Hameii cepuy HabJTIOEHNH Y 3-X TTaIleH-
ToB CII 3adukcupoBanu Ha CaMOCTOSTEJBHOM
JIbIXaHUH, Y 2-X ITalieHToB — Ha ¢oHe VBJIL.
Oco6eHHOCTHIO IEPBOTO OMMCAHHOTO HABJTIO-
JleHrs1 ObBLIIO OTCYTCTBHE CYyO'EKTUBHOM CUMIITO-
MaTHKH, a TaK)Ke TMHAMUKY JJab0paTOPHBIX ITOKa-
3areseli IpU PA3BUTUM U perpecce ITHEBMO-
MeauacTuHyMa (J1edKonuTel oT 10 7o 14 ThicAY B
MKJI, 6€3 CIIBUTA JIEUKOIUTAPHOU (DOPMYJIBI BIIEBO,
conepskanne C-peakTUBHOTO Oeska 5-7 Mr/j 3a
BpeMms HaOmomenus [1M). [oswimenus JIJAI B
KpoBH y nanueHToB ¢ CIC, onmcaHHOrO B pabore
C.M. Chu, Y. Y. Leung u coasr. [17], He HabJI0qaTH.
71 onmcannAa MexaHn3Ma CIIOHTaHHOI'O pas-
pelleHrs THEBMOMeINaCTUHyMa y BTOPOI'o IaljieH-
Ta cpopMUpoOBaI CAEAYIOIYIO TUIIOTE3Y: BbIpaB-
HUBaHMe I'PaAeHTa JABJICHUA MEKIY albBeosaMuy
Y MHTEPCTULIEM IIPOU3OIILIO 10 IIPUYNHE YXyZ1Ie-
HYS1 BEHTWIALMYA TOI'O Y4aCTKa JIETKOI'0, B KOTOPOM
IIepBUYHO IIPOM30IIeJI Pa3pbIB JIETOYHOU TKaHU
(ob6pamaer Ha cebs BHUMAaHWE OTpHUIIATETbHAS
JVHAMMKa B COCTOSIHUM JIETOYHOU TKAHU 3a BpeMs
HaOmonenust). CTOJIb CTpeMHTESIbHOEe OOparHoe
passutue IIM 1 TonKOKHOU aM(pH3eMbl ITOCJIE TIpe-
KpaleHus IOCTYIVIEHN A rada B KJIETYaTKy MOYKET
OBITH 00'BSICHEHO BHICOKOI (PpaKIei KUCa0poaa Bo
BIIbIXaeMoU cMecu (80-90%). Xupyprudyeckoe Jjede-
HU€e B CepUH HAOJTIOIEHNH ITPOBEJIN OTHOMY TIaIlu-
€HTY, OTHAaKO 00pariaoT Ha cebs1 BHUMaHue (haKTH-
4yecKoe OTCyTCTBHe 3(eKTa OT XUPYpPrudecKoi
JEKOMIIPECCUM CPEeIOCTEHUS U CIIOHTaHHOE pa3pe-
IIeHE [THEBMOMeIUacTuHyMa B OTCPOYEHHOM
nepuoge. IToT (PaKT CTaBUT I10]] COMHEHUe OIIpaB-
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However, currently available data on the COVID-
19 pandemic are still insufficient to develop universal
algorithms for the prevention, timely diagnosis and
management of SME and associated conditions.

AaHHOCTb XUPYPTUYECKOI0 JIEYEHUA ITallTUEHTOB CO
CIIOHTAHHBIM ITHEBMOMENNACTUHYMOM B II€JIOM.

3akJaoueHnue

CrnoHTanHadg asMdu3eMa CpeloCTeHUs —
HeuacToe creruuIeckoe 0CI0KHEeHNe ITHEBMO-
HUY, BBI3BAHHON HOBOU KOPOHABUPYCHON NH(DEK-
nmeir COVID-19, koTopoe BHe 3aBUCHUMOCTHA OT
MPSAMOYN MPUYUHBI €r0 BO3SHUKHOBEHUS MOKET
ABJIATHCA (PAKTOPOM HeOJIaroNPUATHOTO IIPOTHO-
32 M IIPEIMKTOPOM TSYKeJIOro TeueHus 3abosieBa-
HUA Y MIalleHTa.

OcHOBHBIE MepPOIPUATHSA 110 TPO(PUITAKTHKE
pasButusa COC 3aKJIHYAITCSA B CJEeJ0BAHUU
npuHnunaMm 6esomnacHoit BJI — orpannuenue
006 beMHBIX (4—6 MJI/KT) TIOKa3aTesel 1 moKasare-
JIsI TaBJIeHU 11J1aTo MeHee 30 CM BOJ. CT., a TaKKe
TIIaTeJIbHOM OIleHKe IOJIb3bI U PUCKOB MCIIOJIb-
3yeMOro pexxnmMa BEHTUJJIAINU.

Ciyuaitnoe oOHapyskeare CIC mpu siBHOM
KJINHUYEeCKOM 3¢ eKTe OT IPOBOJUMOTO Jeye-
HUA He JOJIKHO ABJIATHCSA IOKA3aHUEM JJIs1 U3Me-
HEHUsI CXeMBI JIeueHUs], a TeM OoJiee 719 OTKa3a OT
IIPUMEHEHUsI TKIOKOKOPTUKOUIOB.

IIpu BbIABIeHUU CIC y KIMHUYECKU CTa-
OMJIBHOTO TalieHTa BBICOKA BEPOSATHOCTH €ro
CaMOTIPOU3BOJILHOTO pa3perenus 6e3 crernudu-
4eCKoro JieueHu:A. IlokazaHneM K XUpypruuecKko-
MY JI€4€HHUIO MOTYT CTaTh pa3BUTHE HAIIPSAKEHHO-
ro IIHEBMOMEeOUuAaCTUHyMa U MaHI/Iq)eCTaHI/IH
MEJUACTUHUATA, a TAK)Ke HaJIudue KINHUYECKU
3HAYMMOT'0 COIyTCTBYIOIIEro IHEBMOTOPAKCA.

CoMHUTEJIbHBIE JaHHbI€ O HAJIMYMUU PpUCKA
MOSIBJIEHUS JOIIOJIHUTE/IbHOTO MEXaHU3Ma pac-
npoctpaneHnsa SARS CoV2 npu BBIIOJTHEHUU
IIJIEBPAJIbHOIO IPEHUPOBAaHUA [25] HE JOJIKHBI
OBITH ITOBOIOM JI/ISI OTKa3a OT IIPOBeIeHUS TPEeHNU-
pOBaHUs MJIeBPaJbHOM MOJIOCTH B TeX CJIyYasix,
IJie OHO ITIOKA3aHo.

CIIM, pa3BuBalomuiica y nanuesTta Ha VIBJI,
IproOpeTaeT poJib OTPaHUYNBAIOINIETO (haKTOpa,
KOTOPBIN He IT03BOJISIET PEAaHNMATOJIOTy B CIy4yae
HeoOXOIMMOCTH YCTaHaBJIMBAaTh OoJiee YKeCTKIe
PEeXMMbI BEHTUJIALIUN.

HNmerommuxcss Ha JAaHHOM JTamne O0OpBOBI C
nanaemueir COVID-19 faHHBIX HEIOCTATOYHO JIS
¢popMupoBaHuA YHUBEPCATbHBIX aJITOPUTMOB 10
IIpeIOTBPAIlleHHI0, CBOeBPEMEHHOH TMarHOCTUKE
n ycrpanenuio CIC 1 ee 1TOCI€JCTBUI.
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