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ARTICLE INFO ABSTRACT

Keywords: Background: The current COVID-19 pandemic has challenged the infrastructure of the healthcare systems. To
Coronavirus cope with the pandemic, substantial changes were introduced to surgical practice and education all over the
Surgery world.

Emergency o Methods: A scoping search in PubMed and Google Scholar was done using the search terms: “Coronavirus,”
xi:e]ﬁ;: organization “COVID-19”, “SARS-CoV-27, “nCoV-2019”, and “surgery.” They were either searched individually or in combi-

nation. All relevant articles of any study design (published within December 15, 2019, till the mid of June 2020),
were included and narratively discussed in this review.

Results: Sixty-six articles were reviewed in this article. Through these articles, we provide guidance and re-
commendations on the preoperative preparation and safety precautions, intraoperative precautions, post-
operative precautions, postoperative complications (related to COVID-19), surgical scheduling, emergency
surgeries, elective surgeries, cancer surgery, psychological impact on surgical teams, and surgical training during
the COVID-19 pandemic.

Conclusion: COVID-19 pandemic has affected nearly all aspects of surgical procedures, scheduling, and staffing.
Special precautions were taken before, during, or after surgeries. New treatment and teaching modalities
emerged in response to the pandemic. Psychological support and training platforms are necessary for the surgical
team.

1. Introduction On March 12, 2020, the United States of America (USA), Center for

Disease Control and Prevention (CDC) recommended canceling all the

Coronavirus disease (COVID-19) is a global pandemic affecting over
3 million people and has vastly impacted healthcare systems world-
wide. The World Health Organization (WHO) officially recognized this
public health issue as an international emergency on March 11, 2020
[1]. The surgical field has been influenced as a result of the massive
redirection of medical attention and priority towards caring for the
COVID-19 infected patients. The economic demands of this global issue
are increasing, and they are being exacerbated by the needs of surgical
procedures [2]. Also, surgeons are now facing the challenge of main-
taining their care and working to reduce the nosocomial spread of the
virus.

elective surgeries at Santa Clara County, California [3]. Further, many
general guidelines were released to set the criteria of case classification
in order to define elective surgeries that can be postponed and urgent
procedures that need a rapid intervention [4,5]. Surgeons should decide
on the indications basing on a case-by-case approach. Moreover, in
order to avoid person-to-person contact, experts suggested taking ben-
efit from the recent technologies in making remote consultations, pa-
tients’ allocation and triage, educating junior surgeons, and knowledge
sharing [6].

The timing of cancer surgery is critical to limit tumor progression,
prevent or delay metastases, and improve patient survival. Therefore,
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cancer surgeries, which might be life-saving, are of particular concern
during the current pandemic. The decision on delaying the resection
should be discussed by the responsible surgical team that should, in this
case, take into consideration the risk of nosocomial contamination with
SARS-CoV-2, and the risk of tumor spread and metastasis [7].

This narrative review provides a global view of the impact of the
COVID-19 pandemic on the surgical field. We summarized the safety
measures required in the different operative and postoperative phases.
We also highlighted the impact of COVID-19 on elective and cancer
surgery scheduling and the evolvement of the process of taking surgical
decisions. Finally, we discussed the impact of the pandemic on the
surgical staff mental health and education.

2. Methods

We conducted a scoping review of published literature on the im-
pact of COVID-19 pandemic on surgical practice and training. We also
aimed to review the evolvement of the principals of decision-making
regarding the possibility of postponing or performing different surgical
procedures. The search included all relevant articles from December
2019 till the mid of June 2020.

2.1. Literature search

A computer literature search of PubMed and Google Scholar was
done using the following keywords: “Coronavirus”, “COVID-19”, “pan-
demic”, “surgical”, “surgery”, “elective surgery”, “emergency surgery”,

“surgical training”, “surgical preparation”, “surgeons”, and “surgical re-
sidents”. They were either used individually or in combination.

2.2. Scope and criteria

We included all relevant articles about the impact of COVID-19 on
any of the following surgical domains [1]: preoperative preparation and
safety precautions [2], intraoperative precautions [3], postoperative
precautions [4], postoperative complications (related to COVID-19)
[5], surgical scheduling [6], emergency surgeries [7], elective surgeries
[8], cancer surgeries [9], psychological impact on surgical teams, and
[10] surgical training. We included published articles that are available
in the English language, of any study design as well as the WHO related
reports, and the guidelines for surgical practice released by credited
institutions or professional associations. Studies were classified ac-
cording to their scope, their findings, and recommendations. They were
tabulated and discussed narratively.

In this review, we followed the checklist of the “Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA)”
[8]. The selection process is explained by the PRISMA flow diagram
(Fig. 1).

3. Results

The literature search identified 471 articles. Of them, 66 articles and
reports were eligible for inclusion in this scoping review (related to
surgical practice during the COVID-19 pandemic). The summary of the
included articles is shown in Table 1.

4. Discussion

4.1. Preoperative preparation and safety precautions during COVID-19
pandemic

Many articles in the literature have emphasized on the importance
of having a separate operating room (OR) complex designated to serve
COVID-19 infected patients going for a surgical procedure [9-13].
These operating theaters should be set at negative pressure interiorly,
unlike the standard conventional positive pressure rooms, which aids in
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preventing the spread of SARS-COV-2 outside the OR. The designated
OR complex may be away from the main OR complex in order to limit
the occurrence of any cross-contamination among patients. The OR
doors should be shut at all times as far as the surgery is taking place,
and the number of individuals entering and exiting the OR should be
strictly limited [11].

All equipment that will be potentially used for any procedure must
be inside the OR prior to the patient's entry [9,11,13]. Spare instru-
ments and devices inside the OR are beneficial in decreasing the like-
lihood of any staff member moving in or out of the OR [11]. Disposable
equipment has been used as an alternative to reusable ones [9].

Regarding the staff attire, appropriate Personal Protective
Equipment (PPE) was always a standard precaution taken during
whenever medical personnel was dealing with a COVID-19 patient.
Several papers heavily emphasized this practice [9-14]. The variations
in the literature were very minimal, as most of the hospitals already
require a disposable cap, gown, gloves, N95 mask, and a face-shield for
dealing with the infected patients in intensive care units (ICU) or the
preoperative isolation ward. PPE donning was performed at a specially
designated area in close vicinity to the OR [13]. An article by Pichi
et al. [15] described a “buddy check” where two individuals check each
other to ensure both were wearing full PPE. A mandatory PPE donning
and doffing training was also mentioned in a study by Forrester et al.
[16]. Wong et al. also mentioned an in situ simulation training to test
the preparedness of the healthcare staff to manage COVID-19 patients
while in full PPE and Powered Air-Purifying Respirator (PAPR) to ad-
dress any unapparent problem that may arise in a real event later on
[13].

The patients should be transferred directly without having to wait in
the preoperative holding area [9]. Charting and consent should be done
electronically using touch screen devices for easier decontamination
and lower risk of infection spread through pens, papers, etc. [13].
Having a separate elevator designated to carrying COVID-19 patients
was mentioned as well [9]. Patients should be transferred while
wearing a gown, gloves, N95 mask, and eye protection. All additional
staff should be out of the OR during intubation, and doors should be
closed for 10 min post-intubation [11].

4.2. Intraoperative precautions during COVID-19 pandemic

All staff members in the OR should be wearing full PPE, double
gloves, and an extra surgical mask over the N95, followed by Powered
Air-Purifying Respirator for maximum protection (PAPR) is re-
commended [9]. Two studies mentioned a runner being available by
phone to serve the OR either by entering directly or by the use of an
anteroom. The materials that are being transferred to the OR (e.g., in-
struments) or out of it (e.g., frozen sections) placed on a trolley in the
anteroom for the runner or the staff in the OR to retrieve hence limiting
direct contact with each other [9,12]. The most experienced surgeons
are advised to perform those surgeries on infected patients to ensure
operations done in the timeliest manner and reduce the possibility of
intraoperative complications [9]. Electrocautery and laser use should
be limited as much as possible in order to reduce the generated fumes.
The smoke produced during the usage of electrocautery should be
eliminated by special evacuators [9].

4.3. Postoperative precautions during COVID-19 pandemic

Extubation and recovery should be made in the OR, and the route to
the ICU or isolation ward should be cleared by security. A minimum of
1 h between cases is advised for thorough decontamination of the op-
erating rooms [12]. The healthcare staff members involved are en-
couraged to change the scrubs after each case [9] and to shower before
resuming normal activities [11]. When possible, Postoperative visits
should be replaced with phone calls [13]. In order to reduce the in-
hospital stay, enhanced recovery programs have also been applied in
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Fig. 1. PRISMA 2009 flow diagram explains the selection process

many centers. A recent report demonstrated that patients could cope
easily with these new protocols since they are aware of the infectious
risk [17].

4.4. Postoperative COVID-19 related complications

The literature regarding COVID-19-related postoperative complica-
tions is insignificant. Postoperative acute respiratory distress syndrome
(ARDS), shock, arrhythmias, acute cardiac injury, or even death of
COVID-19 patients were recorded in some studies [18,19].

COVID-19-positive patients undergoing surgery may be the subject
of major postoperative complications, even if they do not have any
symptoms of respiratory infection [18,19]. This is why more precau-
tions are required in performing surgical procedures for COVID-19
patients in order to avoid the severe problems that can, consequently,
consume healthcare resources.

The international cohort study by the COVIDSurg Collaborative
reported that the 30-day mortality was 23.8% among COVID-19 pa-
tients who underwent surgery. The pulmonary complication occurred
in more than half of the studied patients (51.2%), among whom the
mortality was 38.0%. They observed higher mortality rates among
males, patients aged 70 years or more, patients graded by the American
Society of Anesthesiologists (ASA) from 3 to 5, malignant disease sur-
geries, emergency surgeries or major surgeries [20]. The results of this
COVIDSurg study imply that the threshold for surgery should be higher
for COVID-19 patients since they are at greater risk of more compli-
cations and mortality.

4.5. Surgical scheduling during the COVID-19 pandemic

It is clear -without any doubt-that emergency and trauma surgical
patients should be managed during this pandemic without any delay,
yet reconciliation between the interpretation of “elective, non-urgent”
and patient's health could be a challenge. For this, we are discussing (I)
COVID -19 and elective surgeries and (II) COVID-19 and surgical
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emergencies.

(D). Elective surgeries during the COVID-Pandemic

In response to the current pandemic of coronavirus disease (COVID-
19), several official institutions have canceled or postponed elective
and non-urgent surgical procedures. This reduction has its advantages
as increasing capacity for COVID-19 patients in general wards and in-
tensive care units, reducing the risk of cross-infection between COVID-
19 patients and other patients, supporting emergency care, and pre-
serving PPE [21].

A Bayesian (-regression model included 71 countries, estimated the
surgical cancellation rates during the 12-week lockdown to be
23-4-77-1% for cancer surgeries, 71-2-87-4% for non-cancer surgeries,
and 17-4-37-8% for obstetrics surgeries. The same study expected a
median of 45 weeks for the world to recover from this backlog of op-
erations if the baseline surgical rates increased by 20% [22].

Surgeries for benign tumors -confirmed with pathological reports-
can be postponed, but the whole surgical team should decide surgeries
for malignant tumors. Reconstructive and plastic surgeries could be
delayed. Unless life-threatening, most orthopedic, urologic, and neu-
rosurgical operations can also be suspended. Palliative surgical man-
agement of gastrointestinal obstructions should not be delayed.
Concerning vascular surgery conditions like catheter dialysis placement
in renal failure patients, ruptured arterial aneurysms, severe deep ve-
nous thromboembolism (DVT) associated with phlegmasia should be
managed emergently or urgently; whereas, other conditions like most of
the venous and lymphatic procedures, aortoiliac occlusive disease, and
peripheral arterial disease could be delayed [7].

It may be essential for each surgical specialty to have clear algo-
rithms and frameworks to guide the surgeon's decision-making for
proper surgical care. For example, the Division of Head and Neck
Surgery in the Department of Otolaryngology at Stanford University has
stratified head and neck cases by urgency into four major categories:
urgent-proceed surgically, less urgent — consider postponing > 30 days,
less urgent — consider postponing 30-90 days, and case-by-case basis



Annals of Medicine and Surgery 57 (2020) 24-36

A. Soltany, et al.

(28pd 1x2u UO panunu02)

*Arerrowr y3ry e yam pue suonedijdwod Areuowrynd jo ajex
y31y & YIImM PaJRIDOSSE ST UONI™JUT 6T-AIAQD dANeIdOoLIDg
‘erurAyire pue ‘Amfur deipred amoe YIoys

‘SAYV 219M [IBIp JO SISNED UOWWOD ISOW dL, ‘%G 0T

sem el AJI[elIouwr Y], *a1ed ND] paImbar 941y ‘soL1a81ms
9A7I970 duoS1opun pey syuaned pajodjul InoJ-AITY],
ampadoid [ed131MS 112 JO SY9OM 0M] UTIIM SAYV
Burdojaaap 193e parp syuaned pajdajul INOJ JO INO NIYL

‘uoneurureIuod9p

IDISED I0J SUSAIDS YoNo} Sursn suop a1k SunIeyD pue JuISuo)
gdd T[NJ SuLream IS[Iym Ssosed [edNLID

JO JUSWIASRUBWI PUE UOTIBIIISNSI UT SJUSAS [nyssans Surwoodn

J10J SI9QUISUI JJB)S UTeI) 0) PISIDIDXS 918 SUONB[NWIS MIIS U]
*s11s1a do-1sod aoefdar ued s[[ed suoyq

‘wrerdo1d A19A0331 paduRYUS )

M Jueridwod a1ow 9wod3q ey sjuaned o) ‘Orurepued
a1 Jo Suruurdaq oy} 9oUls IBY) PIAIIS]O SIOYINE I, -
Add 1[0y Surream pairdjsuen) aq pinoys syusned -
*sanIANoe Tendal urumsar 210J9q MOYS PINOYS JJeIS -

‘syuanyed

61-QIAOD 10§ 2[qe[feAR 2q P[noys sexa[dwiod YO patedipaq -
%HGHN—UEME ST $9seD 9} UsaM]aq INOoY T JO WNuwIuiur yy -

o

91} 9D1AIDS 0] J[qE[TRAR 2] P[NOYS YO Y3 SPISINO IOUUNI Y -

*Adusmolyys pue A)9jes dzIuIKew

01 paudisap st suonnedaid YO jo unpLodre udisap 9N y -
*A103epUew st Sugjop pue Juruuop Ioj jjels ururel], -

'syuanjed paodjul Ul Justadeurr

Awolsoayden 10y yoeordde asimdals e ‘(Juowadeurur Aemire
pue ‘Buisinu =yN ‘edyden ay3} uado =Q ‘s8unjes woor
Bunerado =ygO J@sInoL 10400 =D) wAuoe YNOYOD -

‘TRIONID ST Fdd "9OIAIS YION pue pedH 10j saurfepms A1ajes -
‘syuanjed NH Pa1d9jul Y3m Surfesp usym
K101EpURW S18 93ESN YJVd Pue ‘Uondaloid 243 ‘syse]N G6N -
*suonjed1[dwod Jo YSII MO[ pue duwn
aanerado 19310Ys 10j soA[PswRY) suonerado ayy Sururiojrad
3q 03 pademodus aIe suoadms paduslradxe jsow Ay, -
*PpUSWIWIODAI ST 21133k 2Anda301d [y -
+aonoeid [ed131ns JusYJe pue ‘@yenbape ‘9jes 1oj ures)
[e2131ns a3y £q pamofjoj aq 03 suonneddid £1ojes SAISUANXY -

-orwepued 61 AIAOD 243

J0J uonjeredaid [ed18ins aaneiadorad 10J SUONEPUIWILIOINY -

Apm3s 11040D

11010d 2AT}dadsonoy

SLIaS 9seD)

J1IR MIIARY

opnIe eqaq

SaUI[2PIND,/UONJEPUIUIUIOINY

J0JIpa 93Y] 0} 19119

SUOIIEPUIITIODY /SIUI[OPIND

SUOIIEPUSUITIODY /SIUI[OPIND
SUONBPUIWUI0IY
puR J[O11IB MIIADY

mﬁO_HN—UENEEOUUMm\mUEEU—Uwﬂw

SUOT)EPUSLITIOdY /SIUI[DPIND

Apnis [euoneuIa)u]

euryD

uel|

a1odedurg

ARl

a1odedurg

a1odedurg

vsn

A1

vsn

vsn

(sA18H) £198:mg Aouadrowryg
pue eumei], Jo A1a100S ueadoinyg

020Z 2A1RIOQE[[0D 3INSAIAOD

020z ‘Te 12 S ereynyng

0202 ‘e 19 V uerunuy

0T0T ‘Te 39 [ Suom

‘e 19 $D BIIS

0202 ‘e 10 Z uel

0202 ‘Te 3@ MTLL

020Z ‘Te 32 af 191sa110

0202 'Te 32 g Iydld

0202 ‘Te 3@ g 119

020T ‘T8 3@ V4 Ipees

0202 ‘Te 12 "y eIIquio)

(6T-AIAQD 01 paje[ar)
suonjedrjduwod aaneradolsod

suonnedaid aaperadolisod

suonnedaid aaneradoenuy

suonnedaxd K1ajes
3 uoneredaid aanjeradoaid

syutod £y

u8rsap Apnis 10 2d£) apnIy

£19100s [RUOISSajoId 10 B[]

ar Apmg

adoog

M31A31 urdods ST} Ul papn[dul SI[ONI. ) JO ATRUIUINS B SMOYS

I 3lqeL

27



Annals of Medicine and Surgery 57 (2020) 24-36

A. Soltany, et al.

(98pd 1x2u UO panunuU0d)

JOpISUOD 0) ST sAep

0€ uey) azour 10j A1931ms a1 Jo Juswauodisod :Juadm ssay'g

QuIr) 3y Je duop 3q pnoys Ar8ims Juadm'|

ASuadm jo [aAd] a1}

0] 3urp1odoe sjuanied Jo sa110891ed INOJ JO UONIBIYIIUSPI ],

drwapued ay) uump sainpadoxd [esrdins

Aynens o) unprode unjew-uoisap e asodoid sioyine Yy, -
*A1931ms 10§ pasu syuaned o) aznuord

0] wes) Areurdosipnnur e £q pajenjeAs aq ISNUI Sase) -
‘pake[ap aq jou Isnu saIadIns

Juadows Orurapued a3 03 anp Adusdrours a Aidsa( -

swoldwAs

[e2131ns 919A9s JuadIourd YIm sjuanied ur saduanbasuod

o13e1) 0) pa[ 9ARY SILIASINS JO UOTIR[[2IURD PUR UMOPYIOT

‘0598 Aq ATe ur sarredins

JO ISQUINU JY} UT UOTIONPAI B UI PIJ[NSI SBY UMOPIOT

‘3unyew UOISIDOP UI UOTIBISPISUOD OJUT Ude) 3q Isnw Arenb

oY) 3ururejurew S[IYM UONUIAIUL JOo Ae[op a3 Suniury -

*SUONUIAIDIUT DATIRUIDIE 10 Paau oY)

9pIoap 03 pue ‘Ae[ap Jo YsII 3} 0) uostredwod ur Surpasdoid

JO YSLI 91]) $S3sSE 0] (SI9PUIIE ‘SIULINSUOD) SU0JINS

0M]) 1se9] 1B AqQ PaJen[eAd aq JSNUI UOISSIWPE INde AI9AY

*SOUIOINO SNOLISS

0] ped] P[Nod sanURUSI[RW [12210[0d Jo A1331ns a3 Suike[oq

*Ayurorad ss9] UDAIS Udaq dARY

pue A[urerodurd) pa@duLd Usdq dAey suoneiado Juadm-uoN

*OPIMP[IOM SIDTAISS [BIISINS puR SALIPSINS

JO ISquINU dY) Ul UondNPaI Iofew e 0) pa[ Sey 6TAIAQD -

£1981ns 2A119919 Jo uondumnsal [ed0] 10j sauIPpINS paysad8ng -

SYSLI

SNOLIdS 0] PE3[ P[NOD ISEISIP ) JO suonedT[dwod 3y} ssafun

papuadsns 9q p[noys saLR3Ins 9ANd[ ‘seare drwapide uy

Snuepued 9y 19)Je JuSWLSRURW ST 10]

axedaxd 03 pue 3s 31em [ed131ns e Juawrd[duir 0] ATeSS9I3U ST 1]

‘epeuR) Ul pake[ap Io

PI[[eoUEd U9 IARY SUONUIAIIUI [e181ns Jo Iequinu 1q v

Srwapued
61-AIAOD J191Je sar1a8ins aAndd[e Surwmsai Joy dewpeoy -
S8us[reyd ® 9q pnod yifeay sjusned pue Juadm-uou
QATII93,, JO uONEeIRIdIaIUT JY) UIIMIDQ UONRI[IDU0IDI Jey)
Buimoys pue saInpadoid [es181ns AN JO UOHRdIYNEens
-Ys11 10J unpuodre unjeur-uoisIp e Junsaddng
syuanied 19dURD [109I0[0D
10j A1981ms Ted1per pajsisse-Adodsorede] Surpusururodsy
*sa11931Ms 9A1I99]9 Surwnsar 1ok d[qissod se uoos
se £1981ms 0319pun pINOYS J9ULD [BIIAIO[0D IIM SJUSdNR( -
*SUONIUIAIDIUIT JO JSQUINU SNOULIOUD
UR JO UONB[[9dUED dY) 0} pes] [[Im druwapued 6T-AIAQD YL -
‘8unse) 61
-QIAOD @Ane1adoaid Jo 3101 3} puB UOHINPII UOISSIWSURI)
10J s91891e13S [RITUI[D dAneIadoard Suissnasip pue
sruspued 6T-QIAOD Y Sutmp saradms d13ojodukiejolo
10j BRI uoneznoud 10] yIomawely e Suipraold -

TeHONpPH

UOTIePULUWIWO0IY

JI03IP3 3y} 0] 12119

SUONIBPUIWIUIOIY

dduapuodsaiio)

SUOIIEPUIUILIODY /SIUI[DPIND

dduapuodsaiio)

Arejuswruio)

$9189)BI3S /JUdUISIE]S JUIOL

TeHONpPH

$3139)B13S/SUOT)BEPUSWWOIY

Apms asuodsar-11adxs [eqo[8 v

SAUI[IPIND /SUOIIEPUSUILIOINY

vsn

vsn

vsn

Aren

(SA1SH) £193:1mg Aouadrowryg
pue ewmeli], jo K910 ueadoinyg

ARl

vsn

uel|

epeue)

vsn

vsn

euryD

Apnis [euoneuIa)u]

vsn

020Z Te 3@ DN ydog,

020Z° 4d 1PYeIs

020z ‘e 19 v 1041g

0202 ‘e 9 v nined

0202 Te 3@ 'Y BIIquio)

0202 ‘Te 32 D IsIT

Z0Z ‘su0a3Ing Jo 983[[0d UBdLIDWY

020Z ‘Te 1@ S uejuLLIeZ

0202 T2 10 IS URWISIM
0202

‘UONIBI0SSY [e3IdSOH UBDLIDUIY PUR ‘SISINN PaIoIsiSoy
aaneradQriad Jo uonerossy ‘sisr3o[orsayisauy
Jo £191008 UedLIAUIY ‘su0d3Ig Jo 939[[0D) UBdLIDUIY

0202 ‘Te 10 dd [oYels

020T AD nA

0202 2AnRI0qR[[0D 3MSAIA0D

020Z Te 3@ DN jdog,

sa11a3.ms Aouadrouryg

urmpaypos [es181ng

syutod £y

u8rsap Apnis 10 ad£) spnIy

3131008 TRUOISS9j01d 10 B[

ar Apms

adoog

(panupu0d) 1 dqeL

28



Annals of Medicine and Surgery 57 (2020) 24-36

A. Soltany, et al.

(98pd 1x2u UO panunuU0d)

‘[RATAINS 3} 193)Jk 10U S0P SAep 06 01 dn eWOUIdILD

[192 snourenbs ydoau pue peay jo jusunean ayl uikefpq
uondRyul 61-AIAOD JO

9Jel 1oUS1Y YIIM pajerdosse aq Aewr A1931ns 10 Adeapowray)
‘saanseawr aAnda301d Y31y Sursn auop

aq pmoys syuaned aanisod 6TAIAQD JO JudUIIRaI) [BII3MNS YL,
*S9TOUDSIOWD [B1II0[0D

Burdeuew ur pasiape si saydeoidde aAnBAISSUOD JO Isn Y],
‘uonned YIIM duop 3q pnoys Adodsopus pue

saampadoid [es13o101001d 3urodropun syuaried Jo uOmdI[AS A,
-rwepued oy Sunmp A1981ns [e39910[00 SurpIredar

suoa3ns uerpel] 2dusLIadXe JY) WOIJ PIUIL] SUOSSIT

‘[[oM se Jadued 3y} 03 anbrun s1ojoej

SII UO pue $10)9€J YSLI [eI9Ua3 dwos uo spuadap aanisod
Z-A0D-SUVS 216 oym sjuaned 1eoued Suoure AJifelrowr oy,
“Kirerey

9sed Jo YsII Y31y B Je 31k 6T-QIAQD UMM sjuaned 19due)
"IOUR[[IDAINS PUB JUSUIIBI} DAISUIUT

QARY PINOYS 6TAIAQD PIM sjuaned I9dUed YIIm sjusned
uonoajoid axow aaey pnoys sjusned 1edue)

*190UBD 9[qelS 10] A193INS I9dUBD IATIII[D

10 Adesaypourayd juean(pe Suruodisod jo Aiqissod oy,
Sruwapued a1 jJo

asnedaq Aderayjorper 1o £1981ms oS1opun jouued oym syuared
£3o105u0-01n 10j [eIOYaUq 2q Aewr Ade1ay) Juean(peoaN
*Ajure)soun 1o LMOLIIp 03

anp pake[op aq ued sased A3o0[oouo-oin jo Adeiat) JTUIAISAS
2ouepind A1981ns 29A1129[° jo uonidumnsar [ed0]

SYSLI

SNOLIdS 0] PE3| P[NOD JSEISIP 3} JO suonedT[duwod 3y} ssafun
papuadsns 9q p[noys saLR3Ins aANdI[ ‘seare drwapide uy

srwapued

61-QIAQD 191y A1981ns aAnd9e Surwmsar 1oy dewpeoy
S8us[reyd ® 9q pnod yifeay sjusned pue Juadm-uou
9ATII3,, JO UONEIRIIaIUT I} UIIMIDQ UONRI[IDU0IDI Jey)
Buimoys pue sainpadoid [ed131ns AN Jo uonedYNens
-Ys11 10j wrpIod[e Sunjeur-uoisap e Junsaddng

syuanied 19dURD [1DI0[0D

10j A1981ms Ted1per pajsisse-Adodsorede] Surpusururoday
*sa11931INs 9A1I09[9 Surunsar 1)k a[qissod se uoos

se £1981ms 0319pun PNoyYs I90ULd [BIIAI0[0D YIIM SIuUdNed
‘8unsal 61

-dIAOD @Aneradoaid jo a[o1 9y} pue SUNPAI UOISSTWISULRT)
e 10J sa13a1e1s [ed1ul aaneradoard Surssnosip pue
stwepued 6T-AIAOD Y Sunmp soradmns dr3ojo8ukre[olo
10J eI uoneznuoud 10] ylomaurely e Surpraoid
-a8ern ased

ur10j19d 0} UONBIDPISUOD OJUT USXE] 3q PINOYS SIOJRIISTUTLIPE
pue suepIUIP payienb woiy uorurdo 119dxa pue 2dUIPIAY
-a8e1n [eo181ns 10j pasiape jou a1e sapiod Jauelg

*POPUSWIWIODAI ST SISeq 9SeI-£q-9SED B JO ISN ) *

skep 06-0€ 10J pauodisod aq ued A1981ns o Juadin sso['g

110100 2AT}d™dsonoy
110105 2AT3dadsonoy

J[ONIY MIIAY

Qouepmon

Apm3s 11040D

Apnis TeuoneAIssqO

Juswrwio)

Ter10ypy

SUOIIEPUIUILIODY /SIUI[DPIND

dduapuodsaiio)

s91893eI3S /JUdUIRIR]S JUIO[

TeHoNpy

$3139]B1]S/SUOTIEPUSWITIOIY

SAUI[3PIND /SUOIIEPUSUILIOINY

sauIpEpmo

vsn
Aueuran

eIpul

Aren

vsn

vsn

euryD

adoinyg

vsn

uel|

vsn

vsn

euryD

vsn

vsn

S10Z ‘Te 39 4 uosures
$102 ‘Te 30 DN UslIeH uea

020z ‘T 10 euLeys

0207 ‘e 1 ouaes 1q

0202 ‘2 19 JAN 1919pmy

020C ‘T2 1 A BIPIN

020z ‘Te 39 M Suery

020Z ‘Te 12 S uassa[[ID
0202 ‘suoading jo 389[[0d uedLIUIY

0Z0Z‘Te 19 S uejuLLIRZ

0202

‘UoNeId0SSY [eIIdSOH UBDLISUIY PUR ‘SasInN PaIdlisiday
aaneRdouad Jo uonerdossy ‘s1sI30[0IsalIsauy

Jo £19100S uBdLIPWY ‘Su0ddms Jo 939[[0) uedLIPUIY

0202 ‘Te 10 dd [oYels

020T ‘e 19 XD nx

020Z ‘Te 3@ DN ydo,

0202 ‘T8 39 D IsI'T

£1981ms 190URD

Sa11a81ns 9ANIR[H

syutod £y

u8rsap Apnis 10 ad£) spnIy

3131008 TRUOISS9j01d 10 B[

ar Apms

adoog

(panupu0d) 1 dqeL

29



Annals of Medicine and Surgery 57 (2020) 24-36

A. Soltany, et al.

(98pd 1x2u UO panunuU0d)

*I90URD 1SB3Iq 0]

sar1adms ayes ysijdurodoe o) djay ued sainseaur aanuasdxd

pue syuanied JO BLISILID UOTIDD[AS [NJaIed JO 9N AL,

UOTID3S3I [edISINS

JO PE2ISUI PIPUIUILIOIAT AT SI[39)eIS JUIUNEAT) JATIBUIDIY

-a8eln

suonerado sorURUSI[EW JIDRIOY) NOJE SUOTIBPUSWITIOIY -
‘pake[op uaaq aAey sarradins woym sjuanied ay dn mojjoj 0y

A1essadau ST aseqelep 1snqol pue s1op1odal [erdsoy jo asn ayf, -

-a1ed Teurndo

U 2INSSE 0} JOPIO U] UdXe] 3q P[NOYS SUOIILIIPISUOD JUWIOS PUL

91qissod uaym panunuod aq pnoys sampadoid £198ms-0ouQ

Burajoas Arpidex

ore £1981ms 190ued U0 SUOISIAP ‘Oruapued a2yl Surmq

drwepued sty SuLnp 19dued
M URIPIYD Surdeuew 10y d1Ape [edndeld pue saInsedy -
AN, UT SIIUSD SWNJOA
Y31y ur sa11981ns 19dULD 1SBIIq UI UONINPII J2U B SeM Y], -
“A9¥an, ur eI 6T-AIAQD Surmp A1a81ns jseaiq
BurSeuew Ul UONIBISPISUOD UT UIYE) U] dARY SI0}R] AURIN -
*ATey ur Jusunesn
I90ued [39910]00 U0 drwepued 6TAIAQD JO 193J2 YL,
*Aypepouwr
I9yjoue 03 jusunean) ay3 Surdueyd 1o saredins d130[0dU0
-0In 9A1II[D Jo sparyi-om) Suruodisod jo Arqiqissod ayy,
“rwepued oy Surmp
sonoe1d d13ojoin [e1ouad 1) INOQE SUOTIBPUSWITOIY -
'90UDPIAS [EIIPAW JUSLIND 3} 01 SuIpiodde siusned 19dued
J13o701n jo Aels Jo y13us] a8eIdAR U] SILIDSIP J[ONIR Y, -
‘PIPUSWIUIODAI ST SIUSUINIISUT
[ed131msondare ur A319us J[qissod 1S9MO[ 3] JO SN YT,
‘POPUSWILIODAI ST SIDIUDD IDUIIJL
M sadeurt ordodsod[od areys 01 A3ojouysa) jo asn I,
*£8010145 01 3UTPI0IIE SUOISI] [BIIATID
M sjuaned Jo uonen[eAd 3yl INOQe SUONEPUIUILIOINY
Juaunjean Ieoued Surpraoxd aNUTIUOD 0) UOISIA PaIeys
Jjo uonedrjdde ayy pue ‘AriSe a1 ‘voneredard a1 ‘@Injonas
[euoneziuesio ay) jo sduelrodul 9y} SIQLIISAP I[INIR Y, -
-a8e1s 1 oyl
J10J paurejurewl 3q PNOYS JUSUIEdI} ISIN0D-3UO[ pIepuels
'SyeIM
€1 01 G 101k A1981ns £q pamo[[oj AdeIrayorper 9sIo2-110ys
:opnpour druapued
o) Surnmp Iadued [e3021 pasueape Surjear) 10j sAISeNS
druepued
o) Surmp soredms Iedued Jurdeueur Jo SUONBIIPISUO) -

"I9OUED [RLIDWOPUD I0 UBLIRAO (M siuaned Jo [eAlaIns
a1 pue 1] Jo Afenb oy 1098 Aew Aedp JusUNeDI], -
*saW02IN0 100d YIIM PIIBIDOSSE ST BUIOUIIIED
119> snourenbs yoau pue peay jo jusunean ay) Suikefa( -
'sow0dIno 100d YIIM PaIBIDOSSE
st 1ooued [eadeydoss Sunean pue Sursouderp jo Ae[op Yy, -
'$2100s AJIPIGIOWOd T9YSTY (IIM PIRIDOSSE ST (T 28e1s)
BWOUIIED [[99 3unj [[EWS-UOU JO UOIII9SI PIAR[p Y], -

Apnis [es1urpd [eUONIBAIISqO

JUSUIDIBIS SNSUISUOD)

douapuodsaiio)

110da1 [erdads

Ter103py

Jurodmarp

110105 2AT3dadsonoy
UOTIBDIUNTIUIOD 1I0YS

TeHoNpy

9[onIe [epads

aImes) [eads

dduapuodsaiio)
[erIopy

Apms £aAIng

110100 2Anadsonay

Apms 110y0D

AreI

vsn

erensny

OHM 3y} pue ‘Teqo[o apnf

1S ‘NDOdDI ‘S0¥d‘0SdI*DA0d-dOIS*DODH
-dOIS‘dOIS :suonezrue3io I9dUed PITYD

Aoy,

Aren

A1
ARl

vsn

A1

vsn

ARl

vsn
SIeWUa
SPUBTYIION

SpUB[yIION

0202 ‘Te 1@ d medaig

0202 ‘A1981ng J10RIOY], 10} UONBIIOSSY
UBDLIDUIY 1) PUE SUOIZING JIDRIOY], JO 191008 dL,

0202 ‘Te 10 sumo(

020T Te 19 N UBAI[[NS

020T

MO Yeunped

0202 ‘Te 3@ D ouljpd

0Z0Z Te 3 Y 1[dwed
0202 ‘Te 12 A eiredig

020¢ ‘Te 19 @ pue[sua1s

020z ‘e 9 V Iumeaer)

020ZTe 39 N epan

0202 ‘Te 39 4 MIPH 2
0202 ‘Te 3@ Td \epIeqg
TT0T ‘T8 39 A uosuiqoy
S10ZT e 39 DN UsleH UBA

0102 ‘e 3° vd snyusjo1n

syutod £y

u8rsap Apnis 10 ad£) spnIy

3131008 TRUOISS9j01d 10 B[

ar Apms

adoog

(panupu0d) 1 dqeL

30



Annals of Medicine and Surgery 57 (2020) 24-36

A. Soltany, et al.

*93ud[[eYD SIY) SS2IPPE O] PajUBLIEM IR
saanpadoid [es181ns jo Suriojuswa(a) pue surerdoxd Surures|
1TeWS ‘QUIDIPAWS[A) JO SN ) asea1dour 0] Jurwre sardarens -

‘paidagge A[[eoniid sem Jururen SjuapIsay -

‘paonpal a19M sjudpIsal 10 santumioddo [ea1ding -
‘sampadoid s[qeriajop-uou 03 AJuo payiui pue pauodisod
919M s2IMPad0id pue SITIPSINS SATIII[A [RIIUSSSIUON
‘BuruIes] 2duelsIp 105 A8ojourda) Jrews jo a8esn Surpuedxy
"UOTIEINPI [ENIIIA pue SUURISIP [RI0S JO UOHBPUIUITIOINY

*QUIDIPIWI[A) JO BID MU SIY) UT SPOYIoW UTRW
a1 axe 3unseopod s[qIpne pue ‘sqnpd [eWINO[ ‘S9IUIIAJU0D
95D ‘s21M199] ‘3UIdULI9JU029[9) 09PIA SuLIagjo suLiofe[d suluQ
'SMIA A[Tep OZT UBY) SI0W YIIM/ET O £ WOIJ PISLaIdUT
spquRw  A[Teq A1ISAV, pepn dnoid yooqeoeq oy, -
%0¢ ueqy
s10wW Aq pasea1oul sefie [ed13MS0INaU (IE SUIUO 0] SIOYISTA -
*SANIATIOR [2IB3SaI [INLID Jo suoisuadsns [eUONMINSUL
‘pauodisod sem A1981ng [22130[0INBN JO pIeOg UBILIOWY S}
9YI] S9ININISUI pUE SINISIIAIUN AUBW Aq PaI2ISIUTWIPE SWEXT
*paTadURd (SNVV) Suoadmg [esrdojomaN
JO UOTIBID0SSY UBDLIDWIY 9} Jo SUnoaw [enuue ay],
‘sreuotssajoid a1ed yIresy Surdusireyd
are swoydurfs yiesy [ejuaul Jayjo pue SuLeyns [ed130[oydAs] -
-1qnd e1suald
9 uey paroajur 3umsg jo st Y31y B 1. ore s[euolssajorid
eSIPIW I9YI0 PUR ‘SISNIOM SIRDYI[EaY ‘SI01D0p ‘SISIMN -
-19y31y Apuedyrusdis a1om YeaIqino
9} 19)J $9100S I} [[B JBY) PUNOJ PUB YBIqINO 6T-AIAOD
91} Ia)je pue 2I0§3q Jye1s [e3rdsoy] sulf-1uoy 3y} Suoure saeds
9J11 Jo Arenb gg-4s pue ‘Alarxue urea1( ‘uoissaida( ‘AvIxuy
*190UEd
yoau pue peay yIm sjusned jo sarradms pue suonezielrdsoy
‘suoneymsuod Surpredar syoadse [euoneziueSIo Jo 9seaTaI YT, -
*9[BDS WM JUSWIRII) I} UO PIseq JIadued
yoau pue peay PIm syusned jo sdnoid oy jo uonruysp Ay -
orwepued oy Surmp A1a8ms-omsu ur Suppromsu

QUIIUO JO 3SN 3} JO SANI[EPOW SIGLIISIP S[ONIR I, -
“orudpued 61-AIAOD

o) Aq paropuaduo sem sa11981ns J130[02UO UOLIINPAI JoU Y -
‘sisoudoxd syuenjed

uo 1oedwl Ue 9ARY AW $9LI93INS 190URD JO AB[Op Y], -

S[PTIE MIIAY

JUDWWOD

MBITARY plepuel§

saAndadsiod

[eLoNpy

S[oNIe MITAY

Jooxd-axd

SUOTIRPUSWUIOIY
[eLoNpy
595D A1981NS 19JURD JO JUIWISSISSE

aAndadsomnar pue aandadsold

sisATeue uSisap 2AIDIPAI]

ARl

adoinyg

vsn

vsn

RIPUL/VSN

nzeig

euryD

Qouel]
A1ei
vsn

URYNA\ WOIJ SeM BIep 3} /WopSury pajiun

0202 ‘Te 39 q 21oredury

020z ‘Te 30 4 eydidiog

020Z ‘Te 39 N uesoy

0202 ‘Te 32 DY Iy

020z ‘Te 12 gS uosufuo,

0202 ‘Te 32 YA 03N

0202 Te ¥ [ nx

0202 ‘Te 1@ N Anppeg
020z ‘T8 32 N 03ezUa)
020z Te 39 Sueyd

0202 Te 39 pns

3ururen 1ed18ing

surea) [ed13ms
uo 1oedur [ed13ojoyd4sd

syutod £y

u8rsap Apnis 10 ad£) spnIy

3131008 TRUOISS9j01d 10 B[

ar Apms

adoog

(panupu0d) 1 dqeL

31



A. Soltany, et al.

[21].

On the other side, the entity of elective surgery delaying could have
a more negative impact on the patient's health than mortality and
morbidity caused by COVID-19. A publication by the Naval Medical

Annals of Medicine and Surgery 57 (2020) 24-36

Table 2
List of different types of surgical emergencies.

Case Example Urgency Indication

University highlighted the major risks of postponing surgeries for col- Emergent Less than 1 h Life-threating emergencies
orectal cancer during the COVID-19 period [23,24]. Acute exsanguination/hemorrhagic shock

The A . Coll £ s he A . Soci £ Trauma level 1 activations

e American College of Surgeons, the ‘American ociety o Acute vascular injury or occlusion

Anesthesiologists, the Association of perioperative Registered Nurses, Aortic dissection
and the American Hospital Association have announced a joint state- Emergency C-section
ment (April 17, 2020) to guide the roadmap for resuming elective Acute ?‘{mPafrt@?I}t syndrome
surgeries after COVID-19 pandemic [25]. Besides, the American College gsrc;zsiztl;g asclitis
of Surgeons has published guidance for the resumption of elective Bowel obstruction,/perforation
surgeries (April 17, 2020) [26]. The first decisions on postponing all the Urgent More than 24 h Appendicitis/cholecystitis

elective surgeries have led to the generation of waiting lists that in-
cluded thousands of patients [27]. Consequently, professionals are now
focusing on generating protocols to resume elective procedures. These
protocols are taking in consideration all the possible scenarios for each
hospital. For instance, some teams have generated specific scores to
help in achieving this process. In front of all these evolving re-
commendations, all the surgical teams are now asked to take many
considerations before deciding on the resumption of elective surgeries.
These considerations include the personal expertise, the risk of infec-
tion to both staff and patients, the national and regional guidelines, and
the availability of the resources (Fig. 2) [25,26].

(II). Emergency surgeries during the COVID-19

The definition of emergency surgery has always been a relevant
issue even before the era of COVID-19. Despite all the efforts of the
global institutions to establish a comprehensive definition, there is al-
ways a place for a case-dependent subjective evaluation by surgeons. To
overcome this amid the pandemic, several institutions issued re-
commendations about decision making and definitive criteria to decide
the severity of the presented case. Every acute admission must be
evaluated by at least two surgeons (consultants, attendants) to assess
the risk difference between proceeding and delaying, and to weigh the
role of alternative interventions. A summary of some of the most
common surgical emergencies was listed in Table 2 [9,21,24,28,29].

As mentioned previously, most of the surgical admissions have been

Septic arthritis

Open fractures

Bleeding pelvic fractures

Femur shaft fractures & hip fractures
Acute nerve injuries/spinal cord injuries
Surgical infections

limited to include only urgent and emergent life-threatening conditions.
As a result, COVID-19 has resulted in a significant reduction in the
number of surgical admissions worldwide [24]. Due to the lack of
sufficient evidence regarding the impact of the pandemic on surgical
emergency and the lack of clear global definitive criteria for the later in
the era of COVID-19, the random cancellation of most surgeries has led
to unpleasant consequences [30].

Most of the global and regional institutes started to stress on this
issue in their guidelines and recommendations. The European Society of
Trauma and Emergency Surgery (ESTES) new recommendations have
stated that “care should be taken to limit delay of interventions and to
maintain quality of interventions’ [9].

The question has been raised here whether to request COVID-19
testing for emergent surgery cases or not. The general rule is to test all
surgery patients upon admission; however, surgeons should not delay
the time of initiation waiting for test results. In fact, during this pan-
demic, all patients should be considered COVID-19 positive, and pre-
cautions must be adequately considered in all cases [28,31].

Team
expertise Resources
availability
A'ssu.rmg Possibility to
[P :111d Decisionton comply with the
DESO: ) national and
satety resuming regional
= elective recommendations
surgeries =
Prevalence of
Cct’l‘”})iglm Priority of
he 1o
surge:
institute gery
Establishment of
multidisciplinary
teams
L ] L

Fig. 2. General considerations for resuming elective surgeries.
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4.6. Cancer surgeries during the COVID-19 pandemic

The surgical management of cancer patients during the period of
COVID-19 is imposing critical challenges to the medical personnel. On
the one hand, the increasing demands of handling the pandemic of
coronavirus affect the capacities of managing the surgical plans of pa-
tients with malignant diseases [32]. On the other hand, cancer patients
are more susceptible to develop severe infections leading to an invasive
procedure and poor outcomes [33-35]. Also, cancer surgeries expose
the patients to the risks of perioperative complications, which ne-
cessitate intensive postoperative care, longer hospitalizations, and in-
creasing the probability of infection [18,36,37]. However, data from a
recent study showed that the exposure of this category of patients to
any surgery is not associated with death [35].

In some types of cancer, deferred surgical care may be considered
[36,38]. Nevertheless, in some cases, the delay of the excision may have
a great impact on an individual's prognosis and quality of life [39-41].
The need to wait for the surgery may also increase anxiety rates among
this specific category of patients [42]. Therefore, the decision of de-
laying or operating will be challenging and would require a multi-
disciplinary approach in order to consider all the aspects of each case,
including the type and stage of cancer, the age, the physical status, the
psychological issues, and the availability of alternative treatments.
Fig. 3 summarizes the global approach that is being used in many
centers to manage the treatment of newly diagnosed cases with solid
tumors. Recommendations to address this issue consider many factors
as access to resources, patients' aspects, and disease stage [30,43-52].
Nevertheless, the knowledge and the decisions regarding cancer surgery
are rapidly evolving every day. The Society of Surgical Oncology (SSO),
as well as other societies and centers, is still appealing for a case-by-case
approach in final decision making [43,53].

In general, programmed interventions for an early-stage disease can
be deferred in most cases. Furthermore, the application of alternative
tools such as neoadjuvant therapies, when possible, has been en-
couraged by many scientific societies [43,54]. A study with observa-
tional data showed that careful selection of patients for elective breast
cancer surgery, along with the rigorous application of in-hospital pro-
tective measures, could be associated with encouraging outcomes [55].

The patient
1 is candidate

Diagnosis and for surgery

staging of the
cancer

The
patient is
not
candidate

for surgery
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In all cases, patients should be provided with transparent informa-
tion about the risks of delaying their surgical care [54]. However, it was
recently admitted that postponing incident cancers surgeries for three
to six months is expected to mitigate 19-43% of the survival years that
can be gained by a rate of hospitalization equivalent to the rate of
admissions for COVID-19 patients [56]. Therefore, some authors are
now recommending not to delay the surgery for all patients and to
ensure coordination among health authorities and professionals to en-
sure adequate resource allocation [56,57].

In terms of cancer emergencies, current data on the impact of timing
is still scarce, but as of now, current recommendations advise to delay
all the emergent procedures as far as possible [36]. COVIDSurg Colla-
borative has conducted a multicenter prospective cohort study to assess
the outcomes of cancer surgery in COVID-19 patients. However, the
study data have not been published yet. This study will provide gui-
dance for surgeons on the outcomes and risks of cancer surgery in
COVID-19 patients.

Moreover, in order to reduce the risk of contamination among this
population, there were some interesting initiatives such as the neuro-
oncological hub, which is used to achieve conference calls and to share
neuro-radiological imaging data. This platform is now used to cate-
gorize patients according to the disease severity in order to decide on
the rapidity and the modality of surgical care [58]. Another hub
structure was established for colorectal cancer cases [18]. In addition to
these measures, some experts recommended the postponement of post-
cancer surgery face-to-face consultations and replacing them with tel-
econsultation [59]. To sum up, many considerations should be taken in
the management of cancer surgery during this era, and enhanced re-
search work is urgently needed in order to understand the consequences
of surgical delays and to establish evidence-based approaches to ensure
optimal care for patients who require surgery.

4.7. The psychological impact of COVID-19 on the surgical staff

Since WHO has raised the assessment of the global spread and risk
of COVID-19 virus to “very high” and after 231,000 deaths had oc-
curred in more than 200 countries and after the sudden increase in
confirmed cases and the possibility of transmission via many routes

Postponeif the surgery canbe
safely postponed and if
alternative treatmentis
possible

Prepare for the surgery if the
procedure cannot be
postponed

Follow up and plan surgery

once pandemicis controlled if the
" surgery can be postponed and no

alternatives are available

_Consider systemic therapy
or chemoradiation

Fig. 3. The general approach of managing newly diagnosed cancer patients.
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with the vulnerability of surgeons in getting an infection during the
long periods of contact with patients, tremendous stress and anxiety
states affected the mental health of the surgical medical staff [60].

The surgical medical staff of Baoshan Branch of Shanghai Shuguang
Hospital compared the anxiety, depression, dream anxiety, and SF-36
Quality of life scales among the front-line hospital staff before and after
COVID-19 outbreak and found that all the scores after the outbreak
were significantly higher (P < 0.001) [60].

It is not applicable to test all the patients in emergency rooms for
COVID-19. This puts surgeons and anesthesiologists in danger of being
infected during intubation or other invasive procedures. This represents
a huge psychological burden on medical staff and on their families, as
well [61]. Therefore, it is essential to pay attention to the mental health
of medical personnel, which may negatively affect their critical medical
decisions. Surgical medical staff is also one of the forces to resist the
pandemic, so adequate rest and early psychological intervention mea-
sures should be provided [62].

4.8. Surgical training and the role of telemedicine during the COVID-19
pandemic

Over 3 million cases of COVID-19 have been documented across a
total of 210 countries at the time of writing this article. This pandemic
is challenging the infrastructure of medical education in light of the
recommendations of social distancing and virtual education by CDC.
Although medical education is considered a core mission of academic
medical centers, an era of expanding usage of smart technology for
distance learning, in which social distancing seems the most effective
measure, has begun [62-64].

In the USA, all non-essential elective surgeries and procedures are
postponed and limited only to non-deferrable procedures. This is re-
ducing surgical opportunities for residents in some departments (e.g.,
dermatology, urology, ...etc.) and increasing others (e.g., trauma, in-
tensive care units). In Europe, urology residents do not have the op-
portunity to carry out clinical activities nor to be guided as the senior
and expert physicians are engaged in emergency management to reduce
the operative time and the risk of complications. Most facilities are
minimizing participants in any operation to essential personnel only
[65,66].

Clinical discussions and the department's meetings were canceled to
avoid gathering. The safety of laparoscopic and robotic surgical pro-
cedures started to be questioned. Since World War II, the Annual
Meeting of American Association of Neurological Surgeons (AANS) was
never canceled but for this first time. Exams administered by many
universities and institutes like the American Board of Neurological
Surgery were postponed. In addition, institutional suspensions of cri-
tical research activities are progressing [65].

There is a dilemma with maintaining surgical resident education
while providing a safe environment for residents, educators, and pa-
tients. Online platforms offering video teleconferencing, lectures, case
conferences, journal clubs, and audible podcasting are the main
methods in this new era of Telemedicine. Visitors to online 3D neuro-
surgical atlas increased by more than 20% since the COVID-19 out-
break, 45% of visitors between 25 and 34 years old, mostly medical
students and residents whose learning is affected by the global pan-
demic. The Facebook group titled “ABSITE Daily” members increased
from 27 to 237 with more than 120 daily views. This group provides
daily practice questions and surgical-related topics virtual discussion
about preparing residents for the American Board of Surgery In-
Training Examination (ABSITE). In Italy, doctors checked electronic
records of patients and picked up cases whose appointments should not
be delayed. Consultations were done via phone mainly or face-to-face
visits in some cases. Forty-five percent of scheduled consultations were
canceled. History taking, formulating the management plan, discussing
the case, and counseling can be done via video conference, so the lec-
turer can see who is currently attending and respond immediately to a
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question, which gives the feel of an in-person meeting from a safe
distance [63].

5. Conclusion

Delivery of surgery during this critical period of the COVID-19
pandemic is imposing plenty of challenges on surgeons and surgical
practice. It affected nearly all aspects of surgical procedures, sche-
duling, and staffing. Special precautions to prevent the viral spread and
decrease postoperative complications were therefore taken before,
during, or after surgeries. New treatment and teaching approaches
emerged in response to the pandemic. However, research efforts are
still needed to understand the impact of the pandemic and to make
evidence-based decisions on performing the procedures. Last, psycho-
logical support and training platforms are necessary to enhance the
performance of the surgical team.
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