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Abstract

Introduction: The novel severe acute respiratory syndrome coronavirus 2 (COVID-19) pandemic has had drastic
effects on global healthcare. This study aimed to ascertain changes in the volume of neurosurgical procedures carried
out before, during, and after the COVID-19 pandemic in Isfahan city hospitals, Iran.

Methods: This retrospective cohort study was conducted at the three Hospitals of Isfahan. Data of the neurosurgical
patients (both urgent and nonurgent) treated from the February in 2017 to 2022 were collected. Two groups were thus
created COVID-19 (2020-2022), pre-COVID-19 (2017-2019) and Post-COVID (2022-2023).

Results: We treated 30456 admissions under neurosurgery during the COVID-19 (2020-2022) compared with 42300
admissions in pre-COVID-19. Pre-COVID-19, the median number of referrals was 46 per 24 hour. During COVID-19,
this decreased to 33 per day. During the post-COVID era, there was an admission of 17,341 patients, which escalated
to 37 cases within a 24-hour timeframe during the post-COVID period. A noteworthy disparity was evident in the
overall count of admitted patients, the aggregate of surgical procedures executed, and the elective surgical procedures
performed during the post-COVID phase when juxtaposed with the pre-COVID and the COVID-19 pandemic periods
(P<0.05). Additionally, there was a marked contrast in spinal column issues between the post-COVID period and the
pandemic period (P<0.05).

Conclusion: The capacity to safely treat patients requiring urgent or emergency neurosurgical care was maintained
at COVID-19 pandemic. Moreover, following the conclusion of the pandemic, there was a decline in the number of
surgical procedures in contrast to the pre-pandemic period.
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Highlights

1. The neurosurgery department is one of the treatment departments that was affected during the outbreak of the COVID-19 epidemic. The
guidelines related to this section during the epidemic period should be influenced by various economic and cultural factors of the societies.

2. Safe treatment capacity was maintained for patients who needed elective and non-elective neurosurgery care during the COVID-19 pandemic

Citation:

Aminmansour B, Parvar S, Fakhr M, Mahabadi A. Ascertain changes in the volume of neurosurgical proced ures carried out before, during, and after the COVID-19

pandemic Iran ] Health Insur. 2023;6(2):123-130.

Copyright © 2023 The Author(s); Published by National Center for Health Insurance Research. This is an open-access article distributed under the terms of the Creative Commons Attribution

License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

RAAJ


https://orcid.org/0000-0002-2961-2815
https://orcid.org/0009-0004-1886-3653
https://orcid.org/0009-0004-0422-1748
https://orcid.org/0000-0003-1779-847X
http://dx.doi.org/10.66224/ihio.6.2.123

W LAY Slades | VFY Ll ¥ olach & 0,90 | ()l l ceods dass ouhit g5 — sale doliliad

o2 o Jd Slasl g 3o (22 b Jos Sloi Ol pudi' (o)
18- 995 &g jl oy g

M 50blgo yol MD 77 358 gugodioo IMD T g 9 Sl IMD Ty guain ol ol 5o

Al eliiol clohol (S psle olEtils ( Sy 00Stils wlasl 5 jie >y 05,5
Al ool ool S pole olEils o Sy oaStils T

amirmahabadi@med muiacir : g xS cony o s3bloo ol 1 g 0ddunns g5

VE Y/ BIY ST Lt VRN tGh s VENOIVY gl VESY/FNY el e

Slaws Ol et s dalllas (ol 5l Bae el aiily Sl dlagy sbecadle 1) guuad Ol 3T(VA-03965) (g9 Ug,S (6 S den 1douio

g Sledel el laglilon 53 V=955 £ a9 (e (5 Slasl g 5o (2 slafoe
9 5551 3l pel) Slasl 5 5ae (i Glilen b L o slaosls o plonil (ool b b loc w55 ;3235 adlllas ol iy 2 (99
B 1¥AF Lo oloazisl) 1 A-0y995 £aud 51 o s olomsl 098 dus cpallis 0 (6 ysTaem VE ¥ Jlow 51 YAF Jlow jl el coos (S0l
boosls (1 F+ ) sloaand 5V F+ + L olosiinl) Va-aygsShay (3,55 5 (VF+ + olonzinl 5 VFAA Jlos slosiinsl) g e VYA olosii ]

5 8 s 2550 VP ialns SPSS I3l 0 eads (5 slee

L85 8 sy 0y50 S aan Sl S Gipdy YT e b aiglie 10 V8-0y555 (> p0 Slasl g e (>l (6l By 0550 T FOF e a8l
Egus (e ;0 45 39y el YT 100,50 7 Slele )l slowes 1 K0ls ¢(6 oS dad | i 0093 00l (o dy 15 VWYFY o5y )])90 )0 puizman
Gy Ohlew IS slas 55 (5 labire Sglas By Sy (99 59 wmsy Saclis VF 133,50 ¥V 4 3955 Ly (99 50 .8l (215" 59, YV 41 A=y 555
Al oaslive ol gaud a9 VA-055S Eous 5l B )90 4 i 00 plodil 4SSy Jlasl g oo ploxil >y Jlosl S slass oo
P/ 0) cls 0939 o1 gaus cpm b Ug Sl (4599 cymr 1,88 g Mo L5 5l (5 loline igles (yuimeons (P< /4 0)

VA-0i95S (6 S e (nm 5o il lasl g ae (22 52280108 g 2SIl slacadle a5 a8 Shlers sl ol Oloys oyl 15 S Az
Ll el QT S8 olhes 4 coes (i sla es Slow (5 ,uF de pladl 5l Gy oo 0l Laas>

555505 Jloe! iU Jlac ol 1 3-2y355 coliae! 5 300 ooy 250kl 5l

Ry WIS

Ohsd 5o Lidu cwl b dag 1o sl Jasdljgiws .8 8 )18 50 Cod 1 A-0565 (6 S den ()90 j0 a5 ] @u)bdbuiﬁqj“;ﬁb;:mlj}#fv?uiﬁq—\
Al g S0 5 (5oLl hlisin Jal 1 i sl 5 o 62540

A Laas VA-05955 (655 den (o )0 Wil Clacl g jie >y gl ae g 528l glacidl o @y 5L S e sl el Hloys o8 b -Y

C8,S Oyg0 (5,988 phaw ;0 AT ceges Sleldl Ly 0gdle doddo
(osf g y0 5| )35 o ilsd cardai B g Ll Swle)  VA-u955 ez g 50 0ads lulid o lge (sl 5l

oo Sl S sl 6l s Sl o GlodSSsn pTaes slem Ssbml el g L S Ce
e IY] s Jleel cogoe cuitlige g bapybiw o J318 Jo 1) (s puS0jlail Jmli e lals g o ol N o Sles
@ ol Olas als ol laladl 5l S Sl Sl g ol o ceges Cadloge ol G 4 051 Sg2geu
5 S O i o ol la >z Sl Bygas Iv] calis ol xslag glacudl

[ DOI: 10.66224/ihi0.6.2.123 ]

vy |


https://orcid.org/0000-0003-1779-847X
https://orcid.org/0009-0004-0422-1748
https://orcid.org/0009-0004-1886-3653
https://orcid.org/0000-0002-2961-2815
http://dx.doi.org/10.66224/ihio.6.2.123

[ DOI: 10.66224/ihi0.6.2.123 ]

VY Ll ¥ o jlad £ 059 | Ol ! oM dass i 93 — cals dolilind

ol 318 5 ol o (Lol lows ;0 VA= 995 Eouis

2 P9
2 Y sleigme S 5l L A 535 axllas oyl
plel 5 SLAS dyaill) ledal o (jgel slopliwlos
GRR  0a—l pdy ol lesy slaosls ot plonil (e
lactind 5 sla o oo (525 g 9uxSI) el 5 e o>
sl Lo (ool oSl 51 V) oloaii ol L5 VY47

(% FYVe o) oa i u»);.\; uchu.: s ol 0,93 4w
L 59 1YAA s oloiinsd 5 1¥48 Lo olonii ol
Y"f'a?) 03— uu).:..\; Q‘)L‘M" ‘(\‘\—o._,ﬁf Lg)_.fd.o.(b )‘
s Ve o o oledii ol 5 YAA Jlos oloaii ol 31 (i
WYY ool (o dy lilem 5 (VA-0y955 (5 S a0n (o>
s VE ) o oledii ol 5 VE o Jlos olonii ol 3l (i
« 81,8 900 Slas o 4y bgs po (glwosls (V-0 955 Loy
5 S 0) by «(log 508 b Log 3 gl b domoz) anseds
06 9 (Ol Lo 50 (8 (St (B)l98 (Lo 45 e
Shless 2 baryo sloosls Lol aslllas 43 59,5 (sl Lore
W8 Slacly jie A5 95801 5 oSl (2 p2 o 45 0
3 og JolS )l ylas odigp ledol aS™ (65 lge o auiils
a5ews SPSS l58le 55 0 (s el sl o s Bis aalllas
ICWIFAE S R RYA BV S N FEP I S

asily
Slacl g jre (>l Gidu 000l (S pdy Gliles onsg
S  VE-Y UYLl Gleasl i Sloyo 55150
0)9.9 \"'\‘a? w‘ W) OQ‘J uLm) \ Js‘.).? C]w L ‘o)jd d_w
9ol ol low Glasl 5 jie > 250 )0 Gipdy
FYV: - Laolio )0V -0555 (6 S dom (o> 50 (ool e
Q8,5 18 ) 0590 VA-0ugsS (6 S aen 5l LS Sl
Aiogr 0ad (o pdy L VYT wygsSlan 0l590 50 (uizmen
L§>‘)'? sla sy jo ou s sl Lgl_aaf‘).?- J5 olass
Jles!l slass a5 sls lis (58Ul g g 98 Olac! g 30

Obles sl =l (58,5 a0 )0 Lo (B pdy pln
9 >z aln =5 (el VA-ayge8 A Mo by s
TFl s 5 iy 50 1) sgsS (slagion 4 QLS IS panass

Oygod il sl 5 05—y Sl sloidu (e Gl o
ssbs = olasl g 5 Gl g Wad 550 el
(b)) s sla >y 25T b 1550 i o2
S daJodll s allyy 5 [0] aelo Golas > o,
S0 93 )Lad (o me 3 (6lajgeg5 ol (Jlinwg pan (S 5he
=l slata, 8 (lprea gl g domex slalog 5 g dernex
L8] ssass Gy Olac! g jae

Sloas aS 0,5 BIF V-V Jlo o (2l G09S
VA-995 ed Cod ad ay eguiSl e g 5S>
2o YYAL 09, ¥ e g S0 yiwldl a3 )1, 38
R G RRCLAURTE SR 39 I PO 3 ROC TN L R O
g 9—5 @lwlid Clacl g 3 Gl g wilyy) b 4
b Wil oo Jlowm plaS a5 0l (s s (6 S el Ol
e plaS g 0 o (oo aalol (gl VA0S L0k
3929 6 3w ISt 3 g0 ( Jl 2l b LAL 8 s (s 93 pladlay
Golows S —in ) Gl o ol Giges 4 oz aS Cilo
[a] oS¢ 00ls 18 s

VLT aiile G Lt glo e S o Slalllas 3l (g lu
39958 B2 5l (09 Lo 9 lnl Ll s
wolacl g jio 2z el (55, 2 V1555 (5T 3l
SadlS b (6T der 0,90 Job jo Jleslolaws aS wis )57 4158
6 s Ol Slaas Sl s 4z g5 b [yeay] e 0392 9,439,
e 2 o jLid oy zals alag ol 5 S
Jlosl gl x> S0 (g9 9 508 3l (Gliw Lo 5 Slojo
LIVEL ols mali3l1, g S lay olyss 5o >y

V-85 (6 e aad oyl 5 00 plonil Slalllan ol
olyon &y ooy g Culige i sl |y il o
aiile gblas Gl 9gueS (udl o YL slaas o el
W3R et ged Srolliws 5 SlgFSS SgeS W Sule
30 =8 JB sloanly 4 ouie oauld g odbden ol 31 e o
s 4yl asdllae Liul) cen o [V0] i el ps
am g e o Jud Slacl g e (2 slaJos dlass ks

1\YO


http://dx.doi.org/10.66224/ihio.6.2.123

™
N
—
o
©
g
£
=
N
N
(o]
©
(=]
—
o}
o

lylsan g geaiairael | 18- ss 3 ans 9 pan S cleas] g i (Al e Jas oy

o ol g0 plowl ol Lol IS olass o by
e 5100398 305 5| B 0399 4 s 05 plal 5,550
Sl boline Gglis pian (P<e/+0) o samlive ] g4
Ol &5 e b U Sy 090 Crmr SIS (ygins S a5
Pyl a4

GrSaed 3l L8 )]y90 10 (0o, BO/F) Lo YYFYD
G5 dad > 3 (Ao )0 YAA) Jlow YY) VA0 968
Slai . aidg 3 pe dgeS Lo 51590 ;0 LB VIVFD o V05965
Sz P/ V) s L Sloa s (Sndy llew JS
Sl 53 5 oy Bae i Sils 5 (P +)
=3 ohss Lo VAamssS (6408 G «(P=1/0T)
Omzads (P< 10 0) ols Las |y 6ol ine gl cggu
Sae ko g P=+/4VY) o (P=+/+YY) b
S5 aan e (Pl 1) oy 55 6 sy
(P< /-0y cetls Joline ool 355y 90 b ) A-ugS
oley e (1Slee g P=+/NY) Couis «(P=+/YYY)
VA-04955 (S a0 3l b3 (P= /- A) plias Lo 55 (5 s
5 opms ey (P> [+ 0) el lolime gl dyg55 Ly 50 L
Sbine Sl (9255018 g 580D (22 Joo plonil b Sz
P>/ 0) i oonlive

.‘.,~

G sl VA-a555 £90B ()99 0 Slasl 5 jre (>
1519500985 (6 S and (s o oy PYYY ol asily
Pl 1 A-2995” (5 =S aen 5 13 (> OFA0 L 4l
Hlae 0 WY s oSl sloa oy olowd 05 00l
3550 & 039y 50 > Jlesl sl (Kl 09 9,50 VFFA
o> 00595 30 0590 T lie 10 (VA-0ugs8 (6 mSaen 51 L3)
A dslone V-04955" (5 oS A0

Ohgo dm Coud (i sl Jos g5y lyg0 5o
9 50 5 B g 31 a8 Lol 2l iyl 5 S e
03 (eSS 395 5 9,90 Y10 55 (>l Jlasl sloss (- Sile

P olels )l olass (Koo VA-0u565 (6 S den 5 |3
3,90 VY a0 (6,5 ded (> o a S o el w YT 00,90
Celw VY 100,00 YV a5 dugeS Loy ol y90 jo .8l ials
Jlesl JS olawi ol (o pdy o)lyless JS7 dlaws Culys jo o,
Jlesl coais ploxil guSUl o> Jlasl g oais bl o1,
S g DS b lile e bog 5 Olle 1 >
E9—5 e 0h9d )0 (P9,s I ire S re> Hlad Gl g
Ol 1) (g lsline olas (1 5 8 090 4y i VA-04555°
P<e/0) ols

Oblos S slae )0 (g lolne glas By STy 99 5

olacl g 3o (22 (i 53 oud b pdy ol Carsg |V Jgus

ooy ofee YYE N e iy gflflecey J5 ek

ooy ooy oY FAYE FYYY NG oud plosl o> Jlas! JS sl

ooy - oo YAQ) 5.8 YAFY (25 2SI >y Jlosl JS olass

-[-4V <JFYY <I¥F0 AYYY ANV VPFA (ool 38) 90 >y Jlosl IS olass
Ol §l2 22 Jloel g5 oluas

¥y -[F0- B FASY Y272 ayyy (lags

<IAYY - ofee FEYA YA Vo FYY 38 oy SIS

-IY\Y <Y -If08 YA 172 VEO R ESRY

-1$00 - 105y -I5VF £ VAT Yoy S e 5o yg0s8

VYT .[-9¥ offooff \VAQ V-30 oY GG

V3-0955 (6 S aa 3 b 4y Cnad 0 gsSlay ¥ (5 loline gebanw 6] £5ud a4y Cnad g5y 1Y (5 lobine grbans 651 £5uh a4y Cnad VA-0 955 (S an 5l L8 1) (g Ioline mhas 3

\W#


http://dx.doi.org/10.66224/ihio.6.2.123

[ DOI: 10.66224/ihi0.6.2.123 ]

VY Ll ¥ o jlad £ 059 | Ol ! oM dass i 93 — cals dolilind

Sliacl g 3o 21y b 50 o (B pdy ol lows Sl S 908 Oluogas | ¥ Jgus

r‘s)‘bl.l.u\@h.w Y‘S)lob.v.oc.la.w \d)loLS.v.ncJa.w

S 3l S8
13-04995 (6 S don

o iy lylows JS olaai

<Y AJeYY oo 0335 /1 \TFO)
<Y [T oo FAINTEIY/A
-[+3A feee ofeY VIFOEATY

EVYDIYETYY)

OAAZO IYYEYD) (Olaws) (51 9 50) Sz

(loe Syl s e) o

(9y) Ol slo 5 (6t o e
lnadl it 53

TYIYOENA/D FAQRYENVANY

ZIYYEVIAD NEENY]-Y

ouls plxil >y Jlos! JS Sl

+/f4- <YV F ARTA

<IYYA ARRE <[FYY

(\-YZIY-9A)

FYIAVENNVVE

OOVAYVED)  (YYOFFYE)) (0o Slawd) (55 9 50) i

P/ FEAFY \AUASERT2 Glore Bl Silea) e Jlo eopms

(i) sl ooy Jlowe! IS Shouss

</YYN /-y /Y'Y

o[- 20 ARR] < [OY

OVFANYEY)

YAOFEN /Y

@YD VYY) YAy /YToer)

((22,9) slasd) (3 0 0) Cormi

(lome Sl (5 S) Lo e

FATEEY -/F YANSEAY

LVARTA < IVPO TARE (FPAIVED)

<[+ AY </¥YY < [10¥F

VA-00985 Egud 0,93 (p> )0 Yoy YVIF (l5s 4y Sl
anlllas oyl 5l odel s 4 ol b (5090 15 45 ol svaline
sz Jolse 4 Gl oo |y (2 )b pels sudls cdillan
5 yxe olal aS o als Gl Sldlae , 5ST 0l Co s
Ol lon (Al laciulow 51 Lol lacgsgume «olac]
&S (6,550 Jele s il co 2l b malS Lol Jule |,
Hlow szl ol QDb ails i el ol o cdlel o
Sa (53,5 Sgaome jolatedy g2l Jlos! (r3 il 2L 4 ol
il Glacadle LSS 5 hlen G VA-ugeS Ui

W
B 2 B85 8 5 s St lr Oller 5l (5
2ol 1 S Lalad] alowl i Loy 4> g5 4 DL
S20l5 0le oyl e (1 )0 Ssizee aulie oSl
Je3 ol 58 35 (2 oy slacdlpe it o8k
saiiSanxl o ol low e 3 asdllas 1,0 [VY] 5 5 0sl 1,
Sy AL als oS jlade 4
&oS 435550 5l 6 S ol lp & Gl Kt 2 5o
52 O e e 9o b elaim] (6 )J35alold Jlosl o asg

YAIYFEN ¥

(ol o) 9wl o1y Jlas! S louss

((30,9) o) oy [ 9 50) Copmi

(lee Syl o) o

[QARNAYND) (AT VAR NP

YYIAYEN /PO ARZAR A RYAL

ol 0 5k el 2 ) A-0yg8 (6 S ann 13l 5ol
9% pleal Lo dngs Jl> 50 (sl jga5 p ol slaai>
e g oY el byl s anlllae ppaiz ol ooy
lold 1)) - g65 aliie (5)l5e 5 Jlas felse (g35a
EMHae 4 5L oS ool (Sazm wazg LS
i) ol b o (2 )lg—s 5wyl lacl g 530 =12
el 65950 Slacl g i (i Jlesl 2 V-agsS

5 7o >z Jlosl 55, 2 VA-usS (5 S aen ;3
g3 00 S sblie yile o assl M s el o lac!
5 30 > Jleslolawd )0 (gao )0 YA rals saums s
Eori I JB L anlio 10 6,5 dan > )0 0l plol Clac!
D] oY el sl i8Sl e jalS g o]
2o, VY B 0% s [NV WLl o [V I e suscie YL
SolS VY] sognn bt o 10 uiomen .l 039y juiie
59 4l sdal i Clacl g 30 (> Gleas j0 goo,0 FY
5 > Glaiiy, )0 same s VY sgas mals VY] o
Eods (e 50 2byw Sloss 10 G000 AV wuu b el
Al odelie VA-0ug95

Slacl g jio > Jloe! rals VAL (Y- Y o) Lk o

l

1YY


http://dx.doi.org/10.66224/ihio.6.2.123

™
N
=
N
©
2
<
=
N
N
©
©
S
=
o}
o

lylsan g geaiairael | 18- ss 3 ans 9 pan S cleas] g i (Al e Jas oy

Qdge ).Ia> uo).xn 59 LSL"MS; )‘ u‘wu H—w”f &9.»\.»)
olawd pl by i Sls axel> jo jea> 4 (6 56S fled a S
4 o |y (g oline Cglas o Hhas jloas o pdy o)l
aS (5 sbas wlo Lis VA-0985 Eoud 5l o g J—3 )]0
Sglas loaze wuggSlun (590 jo il Lrals ol Lo
g 5 3 Olygo oo 5y hles G G 55 l0line
Joe o iles a5 el (plasgr BB aisS Lokl sanl i

sile (Seiiq S (gl pance 3o 51 Sy (sl Jlazl i

Sgaoms ol oy (gloog S 5 celaiz] gladilus, wi o uas]

P Saarort Solralr 5 65550508 Jwn Sl o5

Elazrl e low L2alS 4y (Kas dayli logs §l 25 5 S5
Hal o5 Sas

Do (3Sils § Sz ¢yaw 3l Ll gl a5 aisS Lo

4 Comnd VA=00955 £908 (loj o Gliwslan )3 (6 (o)

oy ahaile o 50 (g lne glas s Sl 5 (o>
Solkal 5l Ll wilgy co a8 sl s oSS 4 o
2l (A slades (B o0

VA-20955 £t (390 ) b Lo 3 (s Oloj Do
Obloss 092 48l 2alS' (6,5 dan jlam g S ()90 4 Lo
2 ool Lo 55 (b (s 4 o0b 5 hles Gleys 015
oy dug s el iy A3 ) -y g5 4 Myl s e
D JsS g0 e 5 leys 4 Lo

P00 Sler ol 3 ool it 4 STl 5 o5dle
bogio del o b sl 9l Lol gy (s ()55 Jlo Copndy |
el e iu sl o Gl Lo slacss glls asTL b 5
Copto & Sy Cad 5 (Svan i Glaolius iy
D58,55 4y 25 Slazl e slaws jo 1y pwlio JralS isg (5 S
e Sl g 2 ) (425 BB LS ogeS
Iv-] 0,5 5,09 VA-2ug5S yly90 4o

e b Sl 4 azgi b oS e (lgiee cmled 5o
9 30 9 S yo 00 By0 V=955 (5505 A0l L e (gl
5 Gl oo 5 8551 olpem 1) (6 i gloasso 5 )l5e
b b ye Dleas a5 (g 5bay s S 51,8 s cod iy
A a8LAl N A-0y995 b ai o e (8 Sloss a0 VA-0yg68
ol 3 Laagia aal,5 b sla 525 sl o il o Juls ol 4
el ol 2 332 Dl o 38 15 5l o 5 15} o
Sl y5iS sl oals L)l gla Sl 5 o Joall giws ool oo
A ge Za e 5 (b i pigllasl wglite laaal o L

S 35 Az
Slacl g 3o (> Jlosl 2 V40995 (6T a0 130
ogas Sleys 38Ty a5 Cily oo Hlaie ol 5l i3 0 1,

hyge o el ols ylas |y (o ylobae cglas o 5hams g LS )f,90
b yxio (pl (6 ploline glas VA-0y555" £ 5l ars 9 Ju3
cblage &)lhg sleJaddlygiws b gillas aSisl 4y azgi b
e Jlesl s (g loloe gl caiall dgase 5. 2SUl Jlos!
L VA-0gs8 gouds 0ly99 O S e Sl yg095 9 (Jliwgyoun
Sl lis ]y lobine Sglas Lag i g (6330 (s (s 3s o> ool ad
Lyl b cde a4 a5 clils ax g5 iS5l lgi o Lialy ol yo
e g Qg.)b‘" Sl M (6,155 o rals widai )3
Ohlows azil 10 g 28l rals il dolay slas (6,15 90
YT IN- PRI oS W H\,?Jagmg)_:&s@uj):
e ol 3l ials s ol 5l (il (ke slacs i s>
Fbled (a5 ol yo leolaiwlay ol 88 g OIS iie
el g Gl o 5o ol (65 5l g wisly las (g i
S Gpdy V0955 £a il ()])90 10 &S 0 ol s a5
ssbar Slacl g e (2l laidn ;o b & Cumns oy
e ol 0 a8 Conl ppl il e sl gy s (g)bolixe
S 31050 003y G (6 lobime oglds 5251 -0y 955" £ 90
5o sl oael s ol g Sldolas 1) w s 8439 ()b 4
Eaa 598 )0 ylo e @ulis (wluly epl bl .l ()b 51 ey
5 lbre jsboa V8-, 955
Oglay Lol aiils gl 51 L8 ()]590 4y G 55 (5 loline oglas
2 odalio V998 £90s Sl am 9 B 0ligo o (S
)0 0929 Slasl g jie (> Asu e ond
Olig 50 09 9,9, (ol Ll b 55 ) )les

5 8 Gy i o) 4 S

K7y


http://dx.doi.org/10.66224/ihio.6.2.123

[ DOI: 10.66224/ihi0.6.2.123 ]

VY Ll ¥ o jlad £ 059 | Ol ! oM dass i 93 — cals dolilind

References

1. Sun Y, Mao Y. Response to COVID-19 in Chinese
neurosurgery and beyond. J Neurosurg. 2020;133(1):31-
2. doi: 10.3171/2020.3.JNS20929.

2. Burke JF, Chan AK, Mummaneni V, Chou D, Lobo
EP, Berger MS, et al. The coronavirus disease 2019
global pandemic: a neurosurgical treatment algorithm.
Neurosurgery. 2020;87(1):¢50-6. doi: 10.1093/neuros/
nyaall6.

3. Aminmansour B, Mahmoodkhani M, Shafiei M,
Mokhtari A, Hematzadeh M, Sheibani Tehrani D.
Medical Tourism Challenges After the Prevalence
of COVID-19: The Neurosurgery Field. Int J Travel
Med Glob Health. 2022;10(2):83-8. doi: 10.34172/
jtmgh.2022.15.

4. Aminmansour B, Shafiei M, Sabouri M, Mahmoodkhani
M, Hematzadeh M, Sheibani Tehrani D. Managing
Neurosurgery in the COVID-19 Pandemic. Hosp Pract
Res. 2022;7(3):97-104. doi: 10.34172/hpr.2022.20.

5. Diaz A, Sarac BA, Schoenbrunner AR, Janis JE,
Pawlik TM. Elective surgery in the time of COVID-19.
Am J Surg. 2020;219(6):900-2. doi: 10.1016/).
amjsurg.2020.04.014.

6. Gupta P, Muthukumar N, Rajshekhar V, Tripathi M,
Thomas S, Gupta SK, et al. Neurosurgery and neurology
practices during the novel COVID-19 pandemic:
a consensus statement from India. Neurol India.
2020;68(2):246. doi: 10.4103/0028-3886.283130.

7. Ashkan K, Jung J, Velicu AM, Raslan A, Faruque
M, Kulkarni P, et al. Neurosurgery and coronavirus:
impact and challenges—Ilessons learnt from the first
wave of a global pandemic. Acta Neurochir (Wien).
2021;163(2):317-29. doi: 10.1007/s00701-020-04652-8.

8. Alimohammadi E, Eden SV, Anand SK, Ahadi P,
Bostani A, Bagheri SR. The impact of coronavirus 2019
(COVID-19) on neurosurgical practice and training: a
review article. Br J Neurosurg. 2022;36(5):569-73. doi:
10.1080/02688697.2021.1888874.

9. Tavanaei R, Ahmadi P, Yazdani KO, Zali A, Oraee-
Yazdani S. The impact of the coronavirus disease 2019
pandemic on neurosurgical practice and feasibility of
safe resumption of elective procedures during this era
in a large referral center in Tehran, Iran: an unmatched
case-control study. World Neurosurg. 2021;154:¢370-
81. doi: 10.1016/j.wneu.2021.07.047.

10. Farahbakhsh F, Rostami M, Khoshnevisan A, Naderian
N, Ghorbani M, Fehlings M, et al. The management
and outcomes of coronavirus disease 2019 infection in
a series of neurosurgical patients. Asian J Neurosurg.
2021;16(1):78-83. doi: 10.4103/ajns. AINS 187 20.

11. Zoia C, Bongetta D, Veiceschi P, Cenzato M, Di Meco
F, Locatelli D, et al. Neurosurgery during the COVID-19
pandemic: update from Lombardy, northern Italy. Acta

ol ()3 A am 5l o ol o
Sloas g oS sl o pdy gmwol do Jandl s bl 5
Alolaz STt oo 2ol s BB sk 4 ol
Aol jo Lol e J S o)) laws 9 Codlos pllas ¢ )0 53 Jaogs
o5 e &y Slaz el o0 (sl 555 55 lallle L
Iy ygus plow a4y Cod Sl 1alS ol og 4l als
Sleas 8l o gl po e Sloys s S 3 o g5 oo
Cale) Geizred 5 p e (SN; S g s lo £55 ( S—Dyy
2 e 55 gz (aiphi B) il SKises O 5he s
Ol e o8l ol oals s lilew e (6 S Ao ol 90
23 S Olejde g Wt (B pdy 0 Sl s BLS
59 99 oo Slpadin Liwly cpl jo cdl rals 50 b ley
Sy, gl 0y50,0 1) p3¥ Slxedgs (i wsole Ll
Ohylows g aums a3l alys e sla g, Loguas « ke yo
Sen b ;500 Bk et wie 9 500 slaes el
AL L g S SaS Log 5 1alS a4 bagylojls casilaraisr
Slaws o OIS Lo las5,8 Wi 3l lo )b ol ole oo
Ol ole Lyl yo Glawl pl gzl b ogi (6,5 o>
&y Solel arals 35 Slyme al il jo a8 e als Ua]

5 Oyl s ST 51l o p3Y 095 allie ()l S o g5z Slo yud g Sl
O plal 5 LS D3l (gl Lo 50 el g e (> (i ) Sen
sl ansl 1) Sas colys leasl o

el (S b, (13 ahaite asbbl Juols dlie cnl 1 SIS aguw s
25 8,90 IRMULMED.REC.1401.124 L5 a5 g ¥f+ - AA% 0S LS
35 18 el Sy pole oKl

SN 392 (Hlie (2l Mg ol gl o 1@dle (Bl

Pl jpaie sl ol bawg allie 2Olol 5 gy (b 1B W g e
Sl lawgs dllie )55 g ;58 (gagedose Jawgi ools Lg);‘éa? el o0l
el 4B pdy &g s3blee el 5590

el €355 18 ol 1L dge Jbo Colo 3590 il anlllan t Jlo golie

RAR!


http://dx.doi.org/10.66224/ihio.6.2.123

™
N
—
o
©
g
£
=
N
N
(o]
©
(=]
—
o}
o

12.

13.

14.

15.

16.

e |

lylsan g geaiairael | 18- ss 3 ans 9 pan S cleas] g i (Al e Jas oy

Neurochir (Wien). 2020;162(6):1221-2. doi: 10.1007/
s00701-020-04305-w.

Almufarriji RM, Alobaid AO, Alsubaie FA. Saudi
neurosurgery residency and COVID-19: How are we
coping?. Neurosci J. 2020;25(5):343-4. doi: 10.17712/
nsj.2020.5.20200100.

Tosi U, Chidambaram S, Schwarz J, Diaz SM,
Singh S, Norman S, et al. The world of neurosurgery
reimagined post COVID-19: crisis<> opportunities.
World Neurosurg. 2021;148:251-5. doi: 10.1016/.
wneu.2020.11.167.

Dash C, Venkataram T, Goyal N, Chaturvedi J, Raheja
A, Singla R, et al. Neurosurgery training in India
during the COVID-19 pandemic: straight from the
horse’s mouth. Neurosurg Focus. 2020;49(6):e16. doi:
10.3171/2020.9.FOCUS20537.

Roshanzadeh M, Jamalinik M, Hasheminik M, Tajabadi
A. Tajabadi A. Stigma of Covid-19: The basic challenge
in health economics. Iran Occupational Health.
2020;17(1):137-41. [Persian]

Guiroy A, Gagliardi M, Coombes N, Landriel F, Zanardi
C, Willhuber GC, et al. COVID-19 Impact Among

17.

18.

19.

20.

Spine Surgeons in Latin America. Global Spine J.
2021;11(6):859-65. doi: 10.1177/2192568220928032.
Sharma R, Garg K, Katiyar V, Alam I, Tandon V,
Raheja A, et al. Analysis of neurosurgical cases before
and during the coronavirus disease 2019 pandemic
from a tertiary-care centre in India. World Neurosurg.
2021;152:€635-44. doi: 10.1016/j.wneu.2021.06.019.
Sinha S, Toe KK, Wood E, George KJ. The impact of
COVID-19 on neurosurgical head trauma referrals
and admission at a tertiary neurosurgical center.
J Clin Neurosci. 2021;87:50-4. doi: 10.1016/.
jocn.2021.02.021.

.Singh R, Sahu A, Singh K, Prasad RS, Pandey N, Singh

RC. Impact of COVID-19 pandemic on neurosurgical
practice in a tertiary care center in India. ] Neurosci
Rural Pract. 2021;12(1):24-32. doi: 10.1055/5-0040-
1716455.

ElGhamry AN, Jayakumar N, Youssef M, Shumon S,
Mitchell P. COVID-19 and changes in neurosurgical
workload in the United Kingdom. World Neurosurg.
2021;148:€689-94. doi: 10.1016/j.wneu.2021.01.094.



http://dx.doi.org/10.66224/ihio.6.2.123
http://www.tcpdf.org

