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ABSTRACT. The author presents the analysis of the structure of neurosurgical patients in in-patient
departments of Saint-Petersburg in 2021. Parameters of in-patient and out-patient units and the status of
neurosurgical care staffing were studied. The urgency of the investigation is determined by high level
of nervous system morbidity and necessity of increasing quality and effectiveness of the neurosurgical
service activity. The total and primary morbidity rates in the end of 2021 in St. Petersburg were 51.9
and 5.5%o, respectively. Transportation accidents became the leading external causes of morbidity and
mortality. Twenty-three percent of discharged patients were diagnosed with episodic and paroxysmal
disorders. The average duration of a patient’s stay in a neurosurgical department was 8.8 days. The
provision of the population with profile beds was 9,9% ., but the inpatient units showed overload
activities (the average duration of a bed exceeded 340 days and the capacity of the inpatient unit was
more than 100%). The average duration of bed work was 359 days per year, the average duration of
treatment per patient was 8.8 days, bed turnover was 35.9, and mortality rate was 1.7%. There were
23% of patients under outpatient observation. Specialized outpatient care is underdeveloped. The
staffing level was 83.5% (83.7% in the inpatient unit, 75% in the outpatient unit). The coefficient of
compatibility was 1.2. The highest qualification category was presented by 30,2% of doctors, the first
category — by 13,2%, the second — by 5%; 51,7% of doctors-neurosurgeons were not certified.

KEY WORDS: neurosurgical service; inpatient care; outpatient care; neurosurgical staffing.
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PE3IOME. IlpencraBieH aHai W3 CTPYKTYpPHI TMAIMEHTOB HEHPOXHPYPTrHUIECKOTO Mpoduias B
crarmmonapax T. CankTt-lIleTepOypr B 2021 romay. M3yueHbl mokasaTtenu pabOTHl CTAl[MOHAPHOTO
1 aMOyJaTOPHO-IIOJIMKIMHUYECKOTO 3B€HBEB M COCTOSIHHUE KaJApOB HEHPOXHUPYPTrUUECKOW CITyK-
Obl. AKTYaJIbHOCTh HCCIIEIOBAHMS ONpPENeIeTCs BHICOKHM YpPOBHEM 3a00J€BaeMOCTH HEPBHOU
CHCTEMbl U HEOOXOJUMOCTBIO MOBBIIIEHUS KauyecTBa U 3()PPEKTUBHOCTH OKa3aHUS CIELHAINU3U-
POBaHHOH BBICOKOKBAJIM(GHUIMPOBAHHON MEIULIMHCKON MOMOLIM NAHHOM KaTeropuu MalUeHTOB.
OO6was u nepBuvHas 3adoneBaeMocTh Ha kKoHel 2021 rona B Cankr-IletepOypre cocrasunu 51,9
u 5,5°/,,cooTBeTcTBEHHO. TpaHCIIOPTHBIC IPOUCIIECTBHSA CTAIM OCHOBHBIMU U3 BHELIHUX TIPUYHH
3a0071eBa€MOCTH M CMEPTHOCTH. Y 23% BBIMUCAHHBIX MAIMEHTOB OBLI JUATHO3 «IMHU30IMIECKHE
U MapoKcH3MalbHble paccTpoicTBa». CpelHssi MPONOJIKUTEIBHOCTh NMPeObIBaHUS MAlMEHTa Ha
HEHPOXUPYypruveckom oTaeaeHnu — 8,8 queil. ObecnedeHHOCTh HaceNeHUs MPOQUIBHBIMU KO-
kamu — 9,9 . onHaKo cTanMoHaphl paboTany ¢ HePerpy3Koi (CpeaHss JTUTEIbHOCTh PabOThI
KoKy mpeBbitrana 340 gHell u mpomycKHas crmocoOHOCTH cTannonapa osiia 6oabemie 100%). Cpen-
HSS NI TEIBHOCTD paboThl KOWKU — 359 nHEel B rox, cpeaHss JIUTEIbHOCTD JICUEHUsI OTHOTO I1a-
nueHta — 8,8 nHeH, 000poT Koitku — 35,9 6oNbHBIX, JeTanbHOCTE — 1,7%. Ilog qucnancepHbIM
HaOmoneHueM Haxonuaochk 23% mamuenToB. Crnienmualu3npoBaHHas aMOyJaTOpHasl TTOMOIIb pa3-
BHTa HEJOCTATOYHO. YKOMIIJIEKTOBAHHOCTH mTaTtoB — 83,5% (B cTranmonape — 83,7%, B amOya-
TOpHOM 3BeHEe — 75%). Koapdunuent coBmecturensctsa — 1,2. Briciyro kBanu(puKanuoHHYIO
karteroputo umenu 30,2% Bpadeil, nepsyto — 13,2%, BTopyro — 5%; 51,7% Bpaueii-Helipoxupyp-
roB OBIJIN HE aTTECTOBAHBI.

KJIFOUEBBIE CJIOBA: Helipoxupypruyeckas ciy0a; cTalldOHapHasi MOMOIIb; aMOyJIaTOpHO-

MOJINKJIMHUYECKOE 3BE€HO; KaJphl HEUPOXUPYPTrUUECKON CITyKOBI.

INTRODUCTION

Relevance of the research is determined by a
high level of morbidity associated with lesions
of the nervous system and a necessity to im-
prove the quality and efficiency of neurosurgical
care [2-4, 6, 8]. At the end of 2021, morbidity in
St. Petersburg amounted to 51.9 per 1 thousand
people, primary morbidity — 5.5 per 1 thou-
sand people. The hospitalization rate amounted
to 2.8 per 1 thousand people. The growth of ge-
neral morbidity and morbidity among neurosur-
gical patients is associated with the aging of the
population of St. Petersburg, which determines
the need to improve a current model of spe-
cialized neurosurgical care taking into account
regional peculiarities. Nowadays, a basic pro-
gram of compulsory medical insurance (CMI)
is being actively expanded and inpatient medi-
cal care is no longer funded from different state
budgets [19], which raises a need to modernize
the outpatient neurosurgical service. In addition,
no detailed studies of the neurosurgical service
in St. Petersburg have been conducted since the

COVID-19 pandemic. The article analyzes the
composition of neurosurgical patients in St. Pe-
tersburg hospitals in 2021, the performance in-
dicators of inpatient and outpatient neurosurgi-
cal care, and an assessment of the neurosurgical
service personnel.

AIM

Statistical evaluation of performance indica-
tors of neurosurgical service in St. Petersburg
in 2021.

MATERIALS AND METHODS

Reports (forms 12, 14, 30) for 2021 have been
analyzed in the research. A continuous method
of research has been performed. According to
Form 12, 278,983 cases of neurological disea-
ses have been examined, according to Form 14,
15,146 cases of neurological diseases have been
studied, and according to Form 30, 16,682 visits
of patients with neurosurgical diseases made by
primary care physicians have been examined.
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RESULTS

Neurosurgical medical care is provided as
primary medical and sanitary care, emergency,
including specialized emergency medical care,
and specialized, including high-tech medical
care [8, 12, 15, 22, 24, 27] (Fig. 1).

In 2021, transport accidents occupied the
leading position among external causes of mor-
bidity and mortality associated with lesions of
the nervous system in St. Petersburg; more
than half of them are road traffic accidents.
The main cause of hospitalization at neurosur-
gical departments was eye and eye socket trau-
ma (ICD-10 code — S05), intracranial trauma
(ICD-10 code — S06) took the second place
(Table 1).

Three main ways of patient admission to
neurosurgical departments have been identified
(Fig. 2): patient self-referral (“gravity flow”),
patient referral by other specialists, and patient
delivery by ambulance [2, 3, 11, 12, 15, 16, 21].

In 2021 in St. Petersburg there were
15,146 people with diseases of the nervous sys-
tem — 57.8% of patients were hospitalized in
neurosurgical departments for emergency indi-
cations. Of these, 76.6% of patients were deli-
vered by ambulance (Table 2).

The largest share among the hospitalized pa-
tients (12,675 patients) was accounted for by pa-
tients diagnosed with episodic and paroxysmal
disorders (ICD-10 code — G40-G47) (Fig. 3).

The average duration of a patient’s stay at
the neurosurgical department was 8.8 days
(Table 3). The average duration of stay in medi-
cal organizations under the jurisdiction of the
Health Committee was 7.97 days, in medical
organizations under the jurisdiction of the Mi-
nistry of Health — 10.88 days. Longer periods
can be explained by hospitalization of mainly
planned patients referred for high-tech surgical
interventions.

The mortality rate at neurosurgical depart-
ments in St. Petersburg in 2021 was 1.7%. Most
of them were patients diagnosed with dege-
nerative diseases of the nervous system (ICD-10
code — G30-G31) (Fig. 4).

By the end of 2021, inpatient care in St. Pe-
tersburg consisted of 385 beds for the adult
population (60.5% of them are located in medi-
cal organizations under the jurisdiction of the
Health Committee, 39.5% — in medical organi-
zations under the jurisdiction of the Ministry of
Health), with a bed capacity of 9.90/0000. The
average duration of a hospital bed operation
is 359 days per year, the average bed turnover

NepsuuHas goBpavebHas MeANKO-CaHUTapPHas NOMOLLb:
0Ka3bIBaeTCs B aMGyNnaToOpHbIX YCNOBUAX dheNbLlepami
W APYTUMU MEANLUHCKUMU PaBGOTHUKAMI CO CPEAHUM

MepBuyHas BpayebHan MeUKO-CaHUTapPHAS NOMOLYb:
OCYLLIECTBISETCS Bpa4aMn-TepanesTamis, Bpayamu-
TepaneBTaMy y4acTKOBbIMI, Bpayamu 06LLei NpakTUKK
(cemeitHbIMU Bpayamu), Bpayamu-HeBponoramm

mMeauLuHCKUM 06pa3oBaHnem / Primary pre-hospital
medical and sanitary care: it is provided in out patient
conditions by paramedics and other medical workers with
secondary medical education

"B ambynaTopHbIx ycnosusax / Primary medical and sanitary

care: carried out by general practitioners, general district

practitioners (family doctors), neurologists in outpatient
settings

Y Y

MepBuYHas cneyuanu3MpoBaHHas MeUKO-CaHUTapHan
NOMOLLb: 0KA3bIBAETCA B KaOWHETE Bpaya-Helipoxupypra
MEeANLMHCKON OpraHn3aunm (KIMHNKO-AUarHoCTUYECKOM

KaBuUHeTe) NPy HaNM4YMnN MeSULNHCKUX NOKA3aHui
K 0Ka3aHuto MeAULMHCKON NOMOLLM, He TPebytoLLen

CneunanuaupoBaHHas, B TH. BbICOKOTEXHONOrMYHaS,
MeJULMHCKAs NOMOLLb: 0Ka3bIBAETCS Bpayami-
HeipOXMpyprami B CTaLNOHAPHbIX YCTOBUAX U YCNIOBUSIX

cTaunoHapHoro nevenns / Primary specialized
medical and sanitary care: it is provided in the office
of a neurosurgeon of a medical organization (clinical
and diagnostic office) in the presence of medical indications
for the provision of medical care that does not require
inpatient treatment

QHeBHOro cTaunoHapa/ Specialized medical, including
high-tech medical care, is provided by neurosurgeons
in inpatient and day hospital conditions

Fig. 1. Routing of neurosurgical patients

Puc. 1. MapripyTu3saius maideHTOB HeUPOXUPYPruIecKoro mpohuiis
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Table 1

External causes of morbidity and mortality related to nervous system damage (adults — 18 years and older),
Saint Petersburg, 2021 (%)

Tabnuya 1

BHenrnue nprunHbl 320051€Ba€MOCTH H CMEPTHOCTH, CBSI3aHHBIE C TIOBPEXKICHIEM HEPBHOW CHCTEMBI
(y B3pocabix — 18 ner u crapme), Cankr-ITerepOypr, 2021 1. (%)

BHemiHue NPUYHHBI Tpal-lcrlopTl-lble HeCYaCTHBIE CJIyYau /
3200J1eBAaeMOCTH Transpﬂrtation accidents
ToaBMbL 0T Bo3XCHCTEHS Kon mo H CMEPTHOCTH, Beero / JO0POKHO-TPAHCIOPT-
pBHeuumx “ I:l‘mﬂ / MKB 10-ro External causes Bcero (u3 3) / HbIe HECUACTHBIE
Iniuries lmem nepecvorpa / of morbidity and total (of 3) cayqan (3 4) /
J ICD-10 mortality, total traffic accidents (of 4)
external causes ..
revision code abe. / OTHOC. abe. / OTHOC. abe. / OTHOC.
ab; (%) / ab; (%) / ab; (%) / rel.
’ rel. (%) ’ rel. (%) ’ (%)
1 2 4
Bcero / Total S00-T98 516 839 100 7705 1,5 4237 55
TpaBMbI TOJIOBBI, BCETO / S00-S09 66 163 12,8 1366 2,1 709 51,9
Head trauma, total
[lepenom uepemna 1 TUIEBHIX S02 5190 1 74 1,4 49 66,2
kocreii / Fracture of the skull
and facial bones
TpaBma ra3za u ria3HUIbI / S05 22317 43 32 0,1 7 21,9
Trauma to the eye
and eye socket
Buytpuuepennas tpasma / S06 13 542 2,6 785 5,8 403 51,3
Intracranial trauma
TpaBMmBI 11eH, BCero / S10-S19 3111 0,6 204 6,6 127 62,3
Neck trauma, total
Ilepenom meitHoro S12 345 0,1 22 6.4 11 50
oTJ1ej1a TTO3BOHOYHHKA /
Fracture of the cervical
spine
TpaBma HEPBOB U CIIHHHOTO S14 35 0 2 5,7 2 100
MO3ra Ha YPOBHE IIeH /
Nerve and spinal cord trauma
at the level of the neck
Ipouwne / Other S20-T98 447 565 86,6 6135 1,4 3401 55,4

is 35.9 patients, and the bed downtime is 0.2
days. Throughput capacity of the hospital is
100.1% (Table 4).

The frequency of outpatient visits to neu-
rosurgeons in St. Petersburg in 2021 was
3.37 per 1000 population (Table 5). The
main focus of medical specialists is regular
follow-up monitoring according to the pro-
file of pathology. 23% of patients were un-
der follow-up monitoring, 11% were diag-
nosed for the first time. At the end of 2021,
54,516 people were under medical follow-up
monitoring (Table 6).

Availability of neurosurgeons in St. Peters-
burg in 2021 was equal to 0.50/0000. The staf-
fing level was 83.5% (83.7% in inpatient care
and 75% in outpatient care) (Tables 7, 8). The
compatibility rate was 1.2.

Professional characteristics of neurosurgical
specialists in St. Petersburg in 2021 have been
assessed. The analysis showed that a fairly large
percentage of doctors do not have a qualifica-
tion category. The distribution of specialists by
qualification categories suggests low interest of
neurosurgeons in improving their qualifications
(Table 9).
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1 2
[locTaBneHue nayneHTa Mo HanpaBneHto, BbIAAHHOMY B YCTAHOBEHHOM NMOPSIAKE 3
Opurazoi ckopoi henb/Liepom, BpayoM-TepanesToM y4acTKOBbIM, BPayom CamocTosTenbHOE

MeJMNLMHCKOA noMoLn /
Delivery of the patient by
the ambulance team

06LLel NPaKTUKN (CeMelHbIM Bpa4oM), BPa4OM-HEBPOJIOrOM,
BPA40M-HEnpPOXUpyprom, Bpayamu Apyrux cneLmanbHOCTel
MeJMLMHCKOI 0OpraHn3aumnm, 0KasbiBatoLen nepBruyHyto

obpalLeHue nauuenTa /
Self-referral patient

and sanitary care

MeAnKo-caHuTapHyto nomolbs / By referral from a paramedic,
a general district practitioner, a general practitioner (family
physician), a neurologist, a neurosurgeon, doctors of other

specialties of a medical organization providing primary medical

Y

Heiipoxupypruyeckoe otaenexue / Neurosurgical unit

Fig. 2. Pathways of admission to the neurosurgery department

Puc. 2. [Tyt mocTyIuieHHs NalMSHTOB Ha OT/ACICHHE HEUPOXUPYPrHUeCKOro mpoduiis

Table 2

Distribution of discharged patients with diseases of the nervous system by type of medical organization
and the number of patients delivered from them for emergency indications (adults — 18 years and older),

Saint Petersburg, 2021 (%)

Tabnuya 2

Pacnpe;[eneHI/Ie BBIITMCAHHBIX IMAIITUCHTOB C 00JIe3HAMU HepBHOﬁ CUCTCMBI I10 TUIIAM MCIAUIMHCKHX OpFaHI/I3aHI/Iﬁ
1 KOJIMYCCTBO AOCTABJICHHBIX U3 HUX IO SKCTPCHHBIM IMOKA3aHUAM (B3pOCJ'II)IC — 18 nern CTapme),

Canxr-IlerepOypr;, 2021 1. (%)

Tunbl MEANIMHCKUAX OPraHU3ANMIA ¥ NYTH FOCHUTAIN3AUH IAHEHTOB / I'pynnsn / Adc. / OrtHoc. (%) /
Types of medical organisations and ways of hospitalisation of patients Groups Abs. Rel. (%)
Bcero BBINHCAHHBIX HALHEHTOB /
Total discharged patients ! 5 125 ALY
W3 HUX JJOCTABJICHHBIX 0 9KCTPEHHBIM MOKa3aHUsIM (U3 2 8759 578
Bcero / Total 1) / Of these, delivered on emergency basis (of 1) i
W3 HUX MalMeHTOB, JOCTABICHHBIX CKOPOH
MeUIMHCKO# momornkio (u3 2) / Of these, patients deli- 3 6705 76,6
vered by ambulance (of 2)
MO K3/ Bcero Bemucannbix nanuentos / Total discharged patients 4 11 083 73,2
Me.d 1ca}1 W3 HUX OCTaBICHHBIX IO SKCTPEHHBIM MTOKa3aHMIM (13 4) 8626 77,8
(;rfg?}?;fet:ﬁls Of these, delivered on emergency basis (of 4)
committee W3 HUX MAIMEeHTOB, JOCTABICHHBIX CKOPO 6 6663 77,2
MeAuIuHCKOH momombko (u3 5) / Of these,
patients delivered by ambulance (of 5)
MO M3/ Bcero Beimmucannbix nanuentos / Total discharged patients 7 4063 26,8
Me_dlc?‘l 113 HUX IOCTABJICHHBIX 110 AKCTPEHHBIM MMOKa3aHusM (13 7) / 8 133 33
organlza}tlf)ns Of these, delivered on emergency basis (of 7)
of the Ministry
of Health W3 HUX manueHToB, JOCTABICHHBIX CKOPOM 9 42 31,6
MeauIuHCKoH momorbko (u3 8) / Of these,
patients delivered by ambulance (of 8)
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Table 3
Average length of stay for various illnesses in hospital (adults — 18 and over),
Saint Petersburg, 2021 (bed-days)
Tabnuya 3
CpenHsisi IPOAOIDKUTEIBHOCTD MTPEOBIBAHMS MTPH PA3IMYHBIX 3a00JICBAaHHUAX B CTAIIHOHAPE
(B3pocnbie — 18 met u crapime), Cankr-IletepOypr, 2021 1. (KO¥KO-THI)
Kon no MKB MO I.G / Mo MS /
Medical Medical
HaumenoBaHue 60s1e3HH / 10-ro nepe- Bcero / organizations | organizations
Name of the disease cwll'(:’?szilolnlcCO]()ielO Total of the Health | of the Ministry
Committee of Health
Bonesnn HepBHOIT cucTeMbl / G00-G98 8,75 7,97 10,88
Diseases of the nervous system
BocnanurensHbie 00I€3HN HEHTPAIBHON HEPBHON G00-G09 20,97 22,50 14,25
cucremsl / Inflammatory diseases of the central
nervous system
* OakTepuaibHbI MEeHUHTHT / bacterial meningitis GO0 18,88 20,00 10,50
* 3HIe(DATUT, MUCITUT ¥ SHIEDATOMHEITHT / G04 20,38 21,49 15,00
encephalitis, myelitis and encephalomyelitis
CucremHbIe aTpO(hUH, MOPAKAFOIINE G10-G12 13,89 17,38 9,41
MIPEUMYIIECTBEHHO IEHTPAIBHYIO HEPBHYIO CHCTEMY /
Systemic atrophies affecting mainly the central
nervous system
DKcTpanupaMUIHBIC U JPYTUE IBUTATEIbHBIC G20, G21, G23— 9,41
napymrenust / Extrapyramidal and other motor disorders G25
* 6oses3ns [Tapkuncona / Parkinson's disease G20 10,18
* Ipyrye SKCTpanupaMUuIHbIC U JIBUTATEIIbHbIC G25 9,27
HapymeHust / other extrapyramidal
and motor disorders
Jlpyrue nereHepaTuBHbIC 00JIC3HU HEPBHOW CHCTEMBI / G30-G31 24,23
Other degenerative diseases of the nervous system
* Oone3Hp AnbrreiiMepa / Alzheimer's disease G30 56,63
Jemuenuausupyronme 60Je3HN HeHTPATbHON G35-G37 17,74
HepBHOU cucteMsl / Demyelinating diseases
of the central nervous system
* paccesiHHBIH ckiepo3 / multiple sclerosis G35 19,34 15,47
Dnu3oanvecKre U MapoKCH3MalbHbIE pacCTPOCTBa / G40-G47 4,72 10,35
Episodic and paroxysmal disorders
* SMUJICTICUS, UICTITUICCKUIT cTaTyc / G40-G41 3,98 12,10
epilepsy, epileptic status
* IIpexosIIue TPAaH3UTOPHbIE LiepeOpaabHbIe G45 5,94 9,13
HIIEMHYECKHE IPUCTYIIBI (aTaKM) U POJACTBEHHBIE
cunapomsl / Transient transient cerebral ischemic at-
tacks and related syndromes
[TopaxeHus OTIENbHBIX HEPBOB, HEPBHBIX KOPEILIKOB U G50-G64 11,95 10,24
CIUICTEHUIA, TIOJIMHEBPOIIATHN U JPYTrHe
MOPaXXSHUsI epuepruuecKoil HEPBHON CUCTEMBI /
Lesions of individual nerves, nerve roots and plexuses,
polyneuropathies and other lesions of the peripheral
nervous system
* cunpoM ['mitena—bappe / Guillain—Barre syndrome G61.0 19,99 18,20
Bore3sHn HepBHO-MBIIIEYHOTO CHHAIICA W MBI / G70-G73 21,37 11,90
Diseases of the neuromuscular synapse and muscles
» MuacTeHus / myasthenia G70.0, 2 13,80 11,60
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Ending of the table 3
Oxonuanue maon. 3
Kox o MKB MO K3/ MO M3/
HaumenoBanue 6oJ1e3Hu / 10-ro nepe- Bcero / orglzllf?zl:;:ms orgl\;[lf?zl:g:)ns
Name of the disease cn:(;;):ilo/nlfo]()i:0 Total of the Health | of the Ministry
Committee of Health
 MbllIeyHas auctpodus dromennHa / G71.0 17,33 10,00
Duchenne muscular dystrophy
IlepeOpanpHbIi Tapaind U APyrue napaaruTHye- G80-G83 8,18 9,31
ckue cuaapombl / Cerebral palsy and other paralytic
syndromes
* nepeOpasbHbIH mapanny / cerebral paralysis G80 5,58 6,78
PacctpoiicTBa BereTaTuBHOI (aBTOHOMHOI) HEPBHOIT G90 0,00 0,00
cuctembl / Disorders of the autonomic nervous system
Cocyaucteie muenonaruu / Vascular myelopathies G95.1 19,88 19,27

m BocnanutenbHble 6one3tun UHC / Inflammatory diseases of the central nervous system

B CucTemHble aTpochuu, nopaxaioLme npenmytectseHHo LIHC / Systemic atrophies affecting predominantly the central

nervous system

JKCTpanupamMugHele 1 gpyrue AnuTenbHble HapylweHus / Extrapyramidal and other motor disorders

[pyrve fereHepatuBHble 601e3HI HepBHOI cucTeMbl /Other degenerative diseases of the nervous system

m [lemuenuHuanpytowme 6onesHu LIHC / Demyelinating diseases of the central nervous system

m Jnn3oanyeckue 1 napokcuaManbHble paccTpoiicTsa / Episodic and paroxysmal disorders

B [lopaXeHus 0TAeNbHbIX HEPBOB, HEPBHbIX KOPELUKOB W CMIETEHUIA, NONUHEBpOnaTun u apyrue nopaxenus NMHC /Lesions
of individual nerves, nerve roots and plexuses, polyneuropathies and other lesions of the peripheral nervous system

B H0Ne3HN HEPBHO-MbILLEYHOTO cuHanca 1 Mol / Diseases of the neuromuscular synapse and muscles

B [lepe6panbHblii napanuy n Apyrue napanutuyeckue cuugpomsl / Gerebral palsy and other paralytic syndromes

m [pyrue 6one3H MHC n LIHC /Other diseases of the peripheral and central nervous system

Fig. 3. Distribution of patients discharged from hospital by diagnosis (adults — 18 years and older), Saint Petersburg,

2021 (%)

Puc. 3. PactipeneneHne manneHTOB, BBIMHCAHHBIX M3 CTallMOHApa, MO AuarHo3aMm (B3pocible — 18 et m crapme), CaHKT-

IetepOypr, 2021 1. (%)
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p-

B BocnanutenbHble 6one3in LIHC / Inflammatory diseases of the central nervous system

B CuctemHble aTpochin, nopaxatowume npeumyLlectserHo LIHC / Systemic atrophies affecting predominantly the central
nervous system

AKcTpanupamuaHble U apyrue anutenbHble HapyleHus / Extrapyramidal and other motor disorders
[pyrue pereHepatneHbie 60ne3HM HepBHOI cucTembl / Other degenerative diseases of the nervous system
m [emuenunusupytowme 6onesqu LHC / Demyelinating diseases of the central nervous system

m 3nu30aM4ecKmne n napokcuamanbHble pacctpoiictea / Episodic and paroxysmal disorders

m [TopaxeHus OTAENbHbIX HEPBOB, HEPBHbIX KOPELLKOB U CMETEHWIA, MONNHEBPONATUM 1 Apyrie nopaxenns MHC / Lesions
of individual nerves, nerve roots and plexuses, polyneuropathies and other lesions of the peripheral nervous system

B H0/1e3HN HEPBHO -MbILLIEYHOIO cuHanca v Ml / Diseases of the neuromuscular synapse and muscles
Fig. 4. Structure of mortality cases in neurosurgical departments (adults — 18 years and older), Saint Petersburg, 2021 (%)

Puc. 4. CtpykTypa JeTanpHOCTH B OTACJICHUAX HEHpoxupypruueckoro mpoduis (B3pocubie — 18 net u crapme), CaHKT-
IetepOypr, 2021 1. (%)

Table 4
Neurosurgical bed capacity for adults, Saint Petersburg, 2021 (%)
Tabnuya 4
Helipoxupyprudeckuii koeunslit ponx s B3pocisix, Cankr-IlerepOypr, 2021 1. (%)
Koiiku nu1s1 B3pocabix / CpenHerogoBoe KOJINYeCTBO Koek /
THIIbI MEXHIMHCKHX OPraHu3anuii / Beds for adults Average number of beds per year
Types of medical organisations a6e. / orHoc. (%) / aoe. / otHoc. (%) /
abs. rel. (%) abs. rel. (%)
Bcero B Cankr-IlerepOypre / 385 100 340 100
Total in Saint Petersburg
MO K3/ Medical organizations 233 60,5 235 69,1
of the health committee
MO M3/ Medical organizations 152 39,5 105 30,9
of the Ministry of Health
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Table 5

Neurosurgeons' of medical organization work in outpatient settings (adults — 18 years and older),
Saint Petersburg, 2021 (%)

Tabnuya 5

Pabora Bpaueii-HeHpOXIPYProB MEAUITMHCKOW OPTaHU3AINH B aMOYIIaTOPHBIX YCIOBHSIX
(B3pocabie — 18 net u crapme), Canxr-IletepOypr, 2021 1. (%)

Yucesio nocemennii Bpavei, BKiIwoYas Yucesio nocemenunii Bpaveii mo moBoay 3a6o-
Tunwr MEAHMIUITH- npopuiaakruyeckue / Number of doctor sieBannii / Number of visits to doctors for
CKHX Opranusaumii / visits, including preventive illnesses
Types of medical 1 2
organisations
aodc. / abs. otHOC. (%) / rel. (%) adc. / abs. otHoC. (%) / rel. (%)
Bcero / Total 16 682 100 14155 84,9
MO K3 / Medical 7090 42,5 5429 76,6
organizations of the
health committee
MO M3 / Medical 9592 57,5 8726 91
organizations of the
Ministry of Health

The level of medical examinations, Saint Petersburg, 2021 (%)

Yposens mucnancepusanuu, Cankt-IlerepOypr, 2021 1. (%)

Table 6

Tabruya 6

Bcero 3aperucTpupoBaHo
3a0o/1eBaHMii HEPBHOIi clcTeMBbI /
Total registered diseases

B3sTo noa AucnancepHoe
Ha0mionenue / Taken under
dispensary observation

C BnepBbIe B ;KH3HU
YCTAHOBJIEHHBIM IHATHO30M /
With a first-time diagnosis

of the nervous system otHoc. (%) / otHoc. (%) /
Y aodc. / abs. rel. (%) a0c. / abs. rel. (%)
278 983 64 145 23 29 387 11
Table 7
Personnel distribution in neurosurgical departments, Saint Petersburg, 2021 (%)
Tabnuya 7
Pacnipenenenne kaapoB Helipoxupypruiecknx ornesnennid, Cankr-IlerepOypr, 2021 1. (%)
XapaKTepHCTHKA KAAPOB Cankr-Tletepoypr / MO K3 / Medical MO M3./ Medical
HeiiPOXHPYPruYecKuX oT- Saint Petersburg organizations of the Health organizations
nexenuii / Characterization Committee of the Ministry of Health
of the staff of neurosurgical | yyrarupix / | 3ausTHIX / INTATHBIX / 3aHATHIX / IITATHBIX / | 3aHSATHIX /
departments staff accupied staff occupied staff occupied
Yucno nomkHOCTEN 338.,8 283,0 245,8 194.,8 93,0 88,3
B mesoM, ex. / Number
of positions in total, units
CranuoHapHas IOMOIIb, €. / 333,8 279,3 242,0 191,8 91,8 87,5
Inpatient care, units
AmOynatopHasi TOMOIIb, €. / 5,0 3.8 3.8 3,0 1,3 0,8
Ambulatory care, units
Ynco hpu3nuecKux JIuig 242 168 74

OCHOBHBIX PaOOTHHKOB
Ha 3aHATBIX JOJDKHOCTSX,
yenosek / The number
of physical persons out
of the main employees in the
occupied positions, people
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Table 8
Staffing of neurosurgical departments, Saint Petersburg, 2021 (%)
Tabnuya 8
YKOMIUIEKTOBAaHHOCTH IITATOB HEHpoxupypruueckux oraenenuit, Cankr-IlerepOypr, 2021 r. (%)
. MO K3 / Medical MO M3/ Medical
YenoBus okazanust MeauimHcekoii momoum / | Cankr-Ilerepoypr / oo oo
Conditions of medical care Saint Petersbur organizations of the organizations of the
g Health Committee Ministry of Health
Bceero / Total 83,5 79,3 94,9
CranmonapHas momouis / Inpatient care 83,7 79,2 95,4
Awmbynaropnas momois / Ambulatory care 75 80 60
Table 9
Distribution of neurosurgeons by qualification characteristics, Saint Petersburg, 2021 (%)
Tabruya 9
Pacnipenenenue Bpadeil-HeHpoXupypros 1o KBanu(uKanuoOHHbIM XapakTepuctikam, Cankt-IlerepOypr, 2021 1. (%)
MO K3 / Medical MO M3 / Medical
Caunkr-Ilerep0Oypr / N o
KBanpuKaHOHHbIE . organizations of the organizations of the
. . Saint Petersburg . -
xapakrepucrukn / Qualification Health Committee Ministry of Health
characteristics aGe. /abs. | OTHOC. (%) /| a6e./ | ormoc. (%) | abe./ | ormoc. (%) /
. : rel. (%) abs. / rel. (%) abs. rel. (%)
Bcero Bpaueii-Helipoxupypros / 242 168 74
Total number of neurosurgeons
W3 nux: / Of these:
NmeroT ceptudukar creruanucTa / 221 91,3 152 90,5 69 93,2
Have a specialist certificate
HMeroT cBUIETEIBCTBO 20 8.3 16 9,5 4 5,4
006 axkpexnTannu / Have a certificate
of accreditation
Hwmeror Bricmyro / 73 30,2 57 33,9 16 21,6
KBTN(UKAITOHHYIO Superior
KATEropHIo / IepByto / 32 13,2 21 12,5 11 14,9
Have a qualification Fi
1rst
category
Bropyto / 12 4,9 10 6 2 2,7
Second
He nmerot kBaInuKaOHHOM 125 51,7 80 47,6 45 60,8
kareropuu / Do not have
a qualification category

DISCUSSION

Transport accidents were the main causes of
morbidity and mortality among external causes
(1.5%) in St. Petersburg in 2021. The main rea-
son for hospitalization on neurosurgical wards
was eye and eye socket trauma (ICD-10 code —
S05), with intracranial trauma (ICD-10 code —
S06) ranking second. The significance of trau-
matism in the structure of neurosurgical patho-
logies is confirmed by the data of other studies.
Intracranial trauma accounted for the majority

of external causes of death and hospitalization
to neurosurgical beds in the Russian Federation
in 2015-2017 [4, 9, 14, 17, 21]. A total of 321.1
thousand people were hospitalized with this pa-
thology in 2015 and 305.0 thousand people in
2016. During the COVID-19 pandemic, there
was an average of 12.8 hospitalizations for eve-
ry head injury death in 2019 and 9.6 hospitaliza-
tions in 2020 [13].

The mortality rate at neurosurgical depart-
ments in St. Petersburg in 2021 amounted to
1.7%. Most of the patients were diagnosed with
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degenerative diseases of the nervous system
(ICD-10 code — G30-G31). Although the neu-
rosurgical departments of St. Petersburg face
difficult tasks — relatively high morbidity of
the population with diseases of the nervous sys-
tem and a variety of nosological forms of di-
seases — it can be concluded, based on the low
mortality rate in the city, that neurosurgical care
is rendered in an adequate volume [3, 10, 12,
26]. The same is true for the post-Covid period:
in 2019, the hospital-wide mortality rate among
neurosurgical patients in the Russian Federa-
tion was 1.2%, in 2020 — 1.4% [13]. The high
mortality of patients with degenerative diseases
of the nervous system in St. Petersburg may
be related, on the one hand, to their significant
prevalence due to the difficulty of early diag-
nosis of diseases and the impossibility of their
complete cure, and, on the other hand, to the
increase in the elderly population, mostly affec-
ted by these diseases. In addition, it is already
known that coronavirus infection caused by the
SARS-CoV-2 virus, in addition to affecting the
respiratory system, can lead to involvement of
the nervous system, which undoubtedly causes
decompensation of patients’ existing conditions
and possibly influences the development of new
disorders [1, 7].

According to the Letter of the Russian Mi-
nistry of Health of 2019, the average duration
of a patient’s stay on a neurosurgical unit should
not exceed 10.7 days [20]. In St. Petersburg, it
amounted to 8.8 days.

Due to the development of hospital substitu-
tion technologies, the total bed capacity is dec-
reasing [21]. It might be also applied to the neu-
rosurgical service [17, 24]. In 2016, compared
to 2014, the total number of neurosurgical beds
decreased by 4.6%. Taking into account the
population, the level of availability of neurosur-
gical beds in the Russian Federation averaged
9.49 and 9.01 beds per 100,000 population in
2014 and 2016, respectively [24]. The situation
did not change during the COVID-19 pande-
mic: compared to 2019, the number of beds de-
creased by 18% in 2020, and the availability of
neurosurgical beds in 2020 was 7.28 beds per
100,000 population [13]. In addition, neurosur-
gical beds are extremely unevenly distributed
across individual regions: according to 2016—
2020 data, half of the country’s total neurosurgi-
cal bed stock was concentrated in 15 constituent
entities of Russia. The largest number of specia-

lized beds was deployed in Moscow, St. Peters-
burg, the Sverdlovsk and Samara Regions, and
the Republic of Bashkortostan [13, 24]. If we
analyze St. Petersburg and the Leningrad Re-
gion separately, in 2016-2020, as already noted,
St. Petersburg appeared on the list of the regions
which were most provided with specialized beds,
while the Leningrad Region was undersupplied
with neurosurgical beds [13, 24]. In 2021, there
were 385 adult specialized beds in St. Peters-
burg with a bed capacity of 9.90/0000, which
is considered sufficient [6, 17, 28]. However,
the average duration of bed occupancy exceeds
340 days and the inpatient capacity is over
100% — this indicates that the city’s inpatient
facilities were overloaded [6, 10, 12, 16, 28].
The average annual neurosurgical bed occu-
pancy in St. Petersburg was higher compared to
data for the Russian Federation both before the
COVID-19 pandemic (257.7+90.8 days in 2019)
and after it (312.9+130.8 days in 2020) [13].

In 2021, the coverage by neurosurgeons in
St. Petersburg was unsatisfactory, while the
compatibility ratio was rather low (1:1.2) [2,
3]. However, it is worth noting that there is an
upward trend in the number of staff positions
of neurosurgeons and the number of physicians
in Russia for 2015-2020, which increased by
7.5 and 8.1%, respectively [13, 24]. The out-
patient neurosurgical care of St. Petersburg is
underdeveloped [2, 3, 5, 25, 26]. Despite the
high percentage of regular medical follow-ups
and consultations for neurosurgical diseases,
the staffing level of the outpatient neurosurgi-
cal service was only 75%.

As for outpatient settings, primary pre-hos-
pital medical and sanitary care is provided by
paramedics and other medical workers with
secondary medical education, whereas primary
medical and sanitary care is carried out by ge-
neral practitioners, district general practitio-
ners, family physicians, and neurologists [18].
In this connection, in order to improve the qua-
lity of early diagnosis of neurosurgical patients,
it is advisable to preserve and develop the hu-
man resources potential of the outpatient unit
by providing continuous postgraduate training
in neurosurgery for the above specialists, at-
tracting more neurosurgeons to outpatient units
and introducing highly informative methods of
examination of patients in a consulting room
of a neurosurgeon. Promotion of rehabilitation
measures may become a prospect for the deve-
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lopment of outpatient care. In order to improve
the efficiency of dynamic follow-up of patients
at the third stage, it is necessary to reconsi-
der the possible ways of interaction between
a consultative and hospital neurosurgical ser-
vice. This should be done through detailed de-
velopment of neurosurgical patients’ selection
for the second stage of rehabilitation and their
early transfer to the third stage, adherence to
a multidisciplinary approach at the outpatient
stage of rehabilitation treatment, expansion
of the equipment of physical therapy rooms in
outpatient clinics, and competent assessment of
therapy results.

Worryingly, more than half of neurosurgeons
had no qualifications [2, 10, 23]. Over 8% of
specialists were not certified at the time of the
study, although the presence of a specialist cer-
tificate is one of the obligatory conditions for
admission to work [23, 24].

CONCLUSION

At the end of 2021, the overall incidence
of nervous system pathology (ICD-10 code —
G00-G98) in St. Petersburg amounted to
51.9 per 1 thousand people; primary morbi-
dity is 5.5 per 1 thousand people. Episodic and
paroxysmal disorders (ICD-10 code — G40—
G47) accounted for the majority in discharged
patients.

There are a number of positive aspects in
neurosurgical care organization: availability of
neurosurgical beds for adults is higher than the
national average, the inpatient mortality rate is
low, and the percentage of patients undergoing
medical examination is high. At the same time,
the beds are overloaded and neurosurgical care
in outpatient settings is poorly developed. The
activity of the service is ensured by qualified
specialists, but 51% of doctors have not been
certified; the staffing of doctors is only 83.5%.

The identified shortcomings determine the
directions for further improvement of specia-
lized neurosurgical care.
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