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ABSTRACT Objective: Coronavirus disease-2019 (COVID-19), OZET Amac: Koronaviriis hastaligi-2019 [coronavirus disease-2019
caused by a novel coronavirus, has become a worldwide pandemic. In ~ (COVID-19)], diinya ¢apinda bir pandemi haline geldi. Bu bulasic1 has-
order to control the global spread of this contagious disease, elective  taligin kiiresel yayilimini kontrol altina almak i¢in alinan tedbirlerden
surgeries including cardiac and vascular procedures were postponed.  biri; kalp ve damar cerrahi prosediirlerini de iceren elektif ameliyatla-
In this article we present our experience during the initial phase of  rin ertelenmesidir. Bu yazida pandeminin ilk asamasindaki deneyim-
the pandemic in view of safety protocols. Material and Methods: lerimizi kendi klinigimizin protokolleri 1518inda sunuyoruz. Gereg ve
The study included all elective, urgent, and emergent procedures that ~ Yontemler: Calisma, kardiyovaskiiler cerrahi boliimiinde 11 Mart
were performed from March 11, 2020 to June 30, 2021 at the depart-  2020-30 Haziran 2021 tarihleri arasinda gergeklestirilen tiim elektif,
ment of cardiovascular surgery. Patients’ demographics, preoperative  acil ve acil islemleri icermektedir. Hastalarin demografik bilgileri, preo-
COVID-19 (reverse transcription-polymerase chain reaction) test re-  peratif COVID-19 (ters transkriptaz-polimeraz zincir reaksiyonu) test
sults, surgical procedures, complications and outcomes were prospec-  sonuglari, cerrahi prosediirler, komplikasyonlar ve sonuglar prospektif
tively collected. We also developed our own protocol to proceed with  olarak toplandi. Ayrica cerrahi faaliyetimize gecikmeden devam etmek
our surgical activity without delay. Results: A total of 86 cardiac and  i¢in kendi protokoliimiizii gelistirdik. Bulgular: Calisma siiresi bo-
vascular procedures were performed during the study period. The me-  yunca toplam 86 kardiyak ve vaskiiler girisim gergeklestirildi. Medyan
dian age was 64 years (range 23-79), 59 (69%) were males. There  yas 64 y1il (23-79 aras1) olup, 59°u (%69) erkekti. Kirk iki (%48) elek-
were 42 (48%) elective procedures, and 13 (15%) patients had emer-  tif ameliyat, 13 (%]15) hastaya acil prosediir uyguland:. Elli yedi (%66)
gency procedures. 57 (66%) patients underwent coronary artery by-  hastaya koroner arter baypas greft ameliyat: yapildi. On (%12) hastaya
pass graft surgery. 10 (12%) patients underwent valvular procedures.  kapak ameliyati uygulandi. On sekiz (%21) hastaya periferik damar
Peripheral vascular surgeries were performed in 18 (21%) patients.  cerrahisi uygulandi. Hastanede medyan kalis siiresi 9 giindii (1-60
The median length of stay in the hospital was 9 days (range 1-60). A aras1). Dort hastada pozitif COVID-19 testi tespit edildi, 2’si ameliyat-
positive COVID-19 test was identified in 4 patients, two of them were  tan hemen sonra tespit edildi ve hayatini kaybetti. Hastane i¢i mortalite
detected in the immediate postoperative period and died. In-hospital %9 idi. Sonug¢: Kardiyovaskiiler prosediirler, 6zellikle uygun yonetim
mortality was 9%. Conclusion: Cardiovascular procedures could be  ve siki enfeksiyon kontrolii ve izolasyon protokolleri ile elektif hasta-
performed safely with a relatively low risk during the outbreak, par-  lar da salgin sirasinda nispeten diisiik bir riskle giivenli bir sekilde ger-
ticularly for elective patients with proper management and strict in-  ¢eklestirilebilir.

fection control and isolation protocols.
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The novel severe acute respiratory syndrome- pandemic by the World Health Organization (WHO).
coronavirus-2 (SARS-CoV-2), or coronavirus dis- To date, COVID-19 has affected over 220 countries,
ease-2019 (COVID-19), has been declared a global with over 386 million confirmed cases and 5 million
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associated deaths have been reported worldwide,
whereas the first case of COVID-19 was detected on
March 11%, 2020 in Tiirkiye and over 11 million
cases have been reported at the time of writing this
document.!

Cardiac surgery had an essential and crucial cat-
egory in pandemic management.” Due to the obvious
risk of exposure from invasive, aerosol-generating
procedures, the likely prolonged intensive care unit
(ICU) and in-hospital stay, and the intense consump-
tion of healthcare resources, patients requiring car-
diovascular interventions are at increased risk of
severe outcomes from COVID-19, such as myocar-
dial injury, acute coronary syndrome, severe arrhyth-
mia, pulmonary dysfunction, and thromboembolic
events, on the other hand, the underlying comorbidi-
ties in those patients may increase the risk of sudden
death due to myocardial infarction (MI) or other car-
diovascular complications if required interventions
are not performed in time.> As a result, cardiac sur-
geons have expressed an interest in developing, and
applying algorithms and protocols to be followed for
elective, urgent, and emergent cardiovascular proce-
dures during the current pandemic.

Currently, evidence-based data to support or
contradict any suggested approach for the care of pa-
tients requiring cardiac surgery is not available.
Therefore, this study aims to share our own experi-
ence and outcomes throughout the outbreak period,
by emphasizing the risks and benefits of continuing
elective adult cardiac and vascular surgery proce-
dures.

I MATERIAL AND METHODS

ETHICAL APPROVAL

Board of ethics approval of this study was obtained
from the Yozgat Bozok University Clinical Research
Ethics Committee in accordance with the Declaration
of Helsinki under approval number 2017-KAEK-
189 2021.09.22 06, date: 22.09.2021.

STUDY DESIGN

This observational retrospective study analyzed all
the patients who underwent cardiac and vascular in-
terventions at our university hospital after the first of-
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ficial COVID-19 case was detected in Tiirkiye
between March 11, 2020, and June 30, 2021. All
elective, urgent, and emergent procedures were in-
cluded in the study. The evaluated parameters were
the demographic data of the patients, comorbidities,
perioperative COVID-19 reverse transcription-
polymerase chain reaction (RT-PCR) test results,
surgery indications, complications, length of stay in
the hospital, and postoperative mortality.

OUR PROTOCOLS DURING THE ADAPTATION
PROCESS TO THE PANDEMIC

During the initial period, we proceeded with our rou-
tine surgical practice without modifications, we es-
tablished various precautions before, during and after
the interventions, patients who were referred to our
center or came through the outpatient department
were hospitalized in a COVID-19 free area at the
ward or the ICU according to the patient’s preopera-
tive condition as per responsible physician’s advice.
All the patients who required any surgical interven-
tion were tested for COVID-19 by nasopharyngeal
swab using (RT-PCR) and chest computed tomogra-
phy, the patients were examined with en-forced social
distancing and mandatory mask-wearing, and patients
who tested negative for COVID-19 were prepared for
surgery after completing the preoperative investiga-
tions while patients required emergency surgery;
were taken for surgery without waiting for the test re-
sults.

In September 2020, we decided to modify our
approach after the spread of the infection among the
healthcare workers inside the hospital and especially
upon the death of two of our patients after the
surgery, those patients tested positive for COVID-19
despite being tested negative on admission. We de-
veloped a COVID-19 screening protocol for all the
patients admitted to our unit for any surgical inter-
vention as described in Figure 1, we classified the pa-
tients’ priority according to our national and
international guidelines, and the patients were se-
lected based on requiring elective, urgent interven-
tions or emergency as reported by the guidelines and
as per the responsible physician’s advice (Table 1).*°

Patients who were identified as electives were
discharged with optimum medical therapy and added
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Patient with cardiac or vascular disease requiring surgery

Inhospital measures

 Contact and

1

droplet precautions
o Individuall rooms

Risk assesment and evaluating the priority of the surgery
by the surgical ream

® No visitors
© One patient relative
allowed for elderly and frail

Discharge with optimum ves

medical therapy and placed

l patients

on a waiting list

l

Invited to the hospital individually
for preoperarive work up by
phone call

COVID-19 test by RT-PCR
and/or chest CT at the time of
admission and 24 hours before

Elective

No

A L

Urgent

Emergency

the surgery in case the waiting
time in the hospital was more

!

Positive

Negative

RT-PCR and
preoperative
work up

Sent to adesignated bed for
preoperative work up

Defer surgery and shift the
patient to a COVID-19 isolation
ward for treatment

Proceed for surgery

Proceed for surgery without
waiting for the test report

FIGURE 1: Flowchart for levels of priority and screening patients referred for surgery.
RT-PCR: Reverse transcription-polymerase chain reaction; CT: Computed tomography.

to a waiting list for scheduled surgeries and were
asked to isolate themselves socially and comply with
the confinement rules, then we invited them to the
hospital by phone call 24-48 hours before the planned
procedure for preoperative investigations, at the time
of admission nasopharyngeal swab for COVID-19
test was obtained, in addition; all the patients were
evaluated by a pulmonologist and infectious diseases
specialist. Patients who reported negative were taken
up for surgery while patients who reported positive
were shifted to a COVID-19 isolation area and treat-
ment was initiated. Patients who needed urgent in-
tervention were sent to a designated bed in a
COVID-19 free area for preoperative evaluation, RT-
PCR test was done and according to the report we
proceeded to the next steps as previously explained in
the elective cases. In case the preoperative waiting
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time for patients lasts more than 48 hours, a second
RT-PCR test was done 24 hours before the surgery.
To prevent the nosocomial transmission of the infec-
tion among the patients and the healthcare workers
we operated on just one patient every week. For
emergency cases, the patients were sent to a desig-
nated bed at the ICU, a nasopharyngeal swab was ob-
tained and after the initial workup, the patient was
taken for the surgery without waiting for the test re-
sult using full personal protective equipment (PPE)
and other necessary precautions.

ANESTHESIA PROTOCOL

All the patients underwent bedside evaluation by the
anesthesiologists, and all required precautions were
followed to avoid the aerosol-based spreading of the
virus, for example, the use of face masks (N95), and
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TABLE 1: Definition of LoP for cardiovascular procedures in
the COVID-19 pandemic.a

Elective
surgery

LoP I (Routine admission for surgery that can be delayed)
+ Asymptomatic or stable angina

+ Chronic hemodynamically stable valvular heart disease
+ Unruptured and hemodynamically stable aneurysms

+ Patients with chronic limb ischemia

+ Vascular Access for hemodialysis

Urgent
surgery

LoP Il (Surgery required on the current admission)
+ Severe left main or three vessel CAD involving proximal LAD
+ Acute aortic and mitral regurgitation
« Severe aortic stenosis
+ Obstructive prosthetic valve thrombosis
+ Active endocarditis
+ Aortic aneurysm based on size and familial association
+ Cardiac tumors at risk of obstruction or embolization
+ Acute contained, hemodynamically stable, ruptured aneurysm
+ Acute limb ischemia with preserved neurological functions
+ Amputations for non salvageable limbs
+ Symptomatic acute mesenteric ischemia
+ Severe internal carotid artery stenosis
+ Pericardial tamponade in hemodynamically stable patients
Emergency LoP IIl (Operation required before next working days)
+ Acute coronary syndrome not suitable for percutaneous intervention
+ Ongoing ischemia with hemodynamic instability and
ventricular arrhythmia
+ Mechanical complications of myocardial infraction
+ Aneurysm rupture with hemodynamic instability
+ Acute limb ischemia with neurological deficit
+ Acute Type A and complicated Type B aortic dissection
+ Pericardial tamponade with hemodynamic instability

Salvage LoP IV (Requires cardiopulmonary resuscitation on the

procedures  way to operation theater or before induction of anesthesia)

*Adapted in part from Mavioglu HL, Unal EU, Askin G, Kiigiker SA, Ozatik MA. Periop-
erative planning for cardiovascular operations in the COVID-19 pandemic. Turkish J
Thorac Cardiovasc Surg. 2020;28(2):236-43; LoP: Level of priority; CAD: Coronary
artery disease; LAD: Left anterior descending.

face shields, donning the complete PPE, use of video-
assisted laryngoscopy with rapid induction and with-
out mask ventilation, clamping the endotracheal tube
before intubation. Only one physician and one tech-
nician were allowed in the operating room and they
were not permitted to change or leave until the pa-
tient was transported to the ICU.

SURGICAL PROTOCOL

In all patients except for atrial septal defects (ASD),
a standard median sternotomy incision was made. For
patients who underwent coronary artery bypass graft

90

(CABQ), we preferred off-pump surgery to prevent
the immunosuppressive effect of the cardiopul-
monary bypass (CPB) and extracorporeal circulation
(ECC), however, in patients with poor ejection frac-
tion (EF) and severe left coronary artery lesions or if
the patient’s hemodynamics deteriorated, we proceed
with the on-pump procedure. Myocardial protection
was provided with combined antegrade and retro-
grade blood cardioplegia. Valvular and other cardiac
surgeries were performed using ECC. ASD proce-
dures were performed via right anterior thoracotomy
with femoral artery cannulation. The operating sur-
geons and scrub nurses wore only a sterile surgical
gown with N95 mask with a surgical mask over it.

POST-SURGICAL PROCEDURES

After the operation, patients were treated in a
COVID-19 free ICU, once transferred to the ward,
they were placed in the rooms individually, contact
and droplet measures were performed, and physical
contact with the patients was minimized by reducing
the number of healthcare workers. Using hand sani-
tizer was mandatory before and after each visit, visi-
tors were not allowed, however, only one patient
relative was allowed to stay in the room after being
screened and tested for COVID-19 and was not al-
lowed to leave the room as possible.

STATISTICAL ANALYSIS

A descriptive analysis was performed, and the data
obtained were presented as numbers and percentages
for categorical variables, continuous variables were
presented as median and range, mean and standard
deviation according to their distribution. The data
were analyzed using IBM SPSS statistics (IBM Corp.
Released 2017. IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.) predictive
analytics software.

I RESULTS

A total of 86 patients were admitted to our clinic dur-
ing the study period, with a median age of 64 years
old (range 23-79), 69% were males. 42 (48%) pa-
tients underwent elective procedures, urgent inter-
ventions were conducted in 31 (36%) patients, and
13 (15%) patients required emergency treatment. The
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most common comorbidity was smoking 44%, fol-
lowed by diabetes 36%, hypertension 21%, dyslipi-
demia 10%, and 5% had a pulmonary disease like
chronic obstructive pulmonary disease and asthma.
Three of the patients had previous cardiac surgery
(3.5%). The calculated median EF was 55%. The main
indications for urgent surgeries were left main coronary
artery (LMCA) lesion in 7 (8%) patients, LMCA equiv-
alent lesion in 11 (13%) patients, severe left anterior de-
scending (LAD) stenosis in 23 (27%) patients, LAD
stent thrombosis in 11 (13%) patients, and severe aor-
tic valve stenosis in 2 (2.3%) patients. We performed
emergent surgeries on 2 patients with ruptured abdom-
inal aortic aneurysm (AAA) by open repair, three pa-
tients underwent thromoboembolectomy due to acute
ischemic peripheral arterial disease, and five patients
were admitted with vascular injuries (Table 2).

Among patients who required isolated CABG
(n=57), we performed off-pump surgery in 25 (44%)
patients. Isolate and combined Mitral valve replace-
ment (MVR) was performed in 5 patients. Aortic
valve replacement (AVR) was performed in 3 pa-
tients. One patient had tricuspid valve replacement
(TVR). One patient underwent CABG with post-MI
ventricular septal defect (VSD) closure. Two patients
underwent primum-type ASD closure. Three patients
underwent carotid artery endarterectomy. One patient
had pericardial window creation due to chronic cardiac
tamponade after AVR which was performed before the
pandemic. The calculated median for the cross-clamp
time was 85 minutes (45-180), median CPB time was
130 minutes (55-357). Peripheral vascular procedures
were performed in 18 (21%) patients (Table 3).

EARLY OUTCOME

Major complications included one postoperative
stroke without sequela (1.2%), 11 patients required
reopening for bleeding (13%), three patients (3.5%)
required postoperative hemodialysis (one after the
ruptured AAA, one underwent CABG and the other
was the patient who underwent TVR), two (2.4%)
had wound infections. One patient had mediastinitis
and required sternal fixation and long-term in-hospi-
tal antibiotherapy (Table 3).

During follow-up at the ICU, 37 patients re-
quired inotropic support (43.5%), and 14 patients re-
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TABLE 2: Perioperative characteristics of the patients.
(n=86)

Age, (years), median (range) 64 (23-79)
Sex n (%)
Male 59 (69)
Female 27 (31)
Comorbidities n (%)
Diabetes mellitus 31(36)
Hyperlipidemia 9(10)
Hypertension 18 (21)
Smoking 38 (44)
Obesity 14 (16)
Chronic renal disease 1(1.2)
Previous cardiac surgery 3(3.5)
COPD 2(2.3)
Asthma 2(2.3)
Malignancy 1(1.2)
Positive COVID-19 (RT-PCR) test 4(5)
Left ventricular EF (%) median (range) 55 (29-62)
Level of priority n (%)
Elective 42 (48)
Urgent 31(36)
Emergency 13 (15)
ASA classification n (%)
ASA 1 1(12)
ASA2 12 (14)
ASA3 65 (76)
ASA4 5(6)
ASA5 3(3.5)
Indication for surgery n (%)
LMCA 7(8)
LMCA equivalent 11(13)
Severe LAD stenosis 23 (27)
LAD stent thrombosis 11(13)
Severe aortic valve stenosis 2(23)
Other valvular disease 10 (12)
Euroscore Il (%), median (range) 1.2 (0.55-6.15)

COPD: Chronic obstructive pulmonary disease; RT-PCR: Reverse transcription-poly-
merase chain reaction; EF: Ejection fraction; ASA: American Society of Anesthesiolo-
gists; LMCA: Left main coronary artery; LAD: Left anterior descending.

quired Intra aortic balloon pump support (16.5%).
The median time of mechanical ventilation was 10
hours (6-120). Median red blood cell transfusion was
3 units ranged from 0 to 40 units, and median trans-
fusion of fresh frozen plasma was 5 units ranged from
0 to 40 units.

Hospital mortality was 9% (n=8), two patients
died due to postoperative COVID-19 infection, two
patients underwent urgent CABG, one patient under-
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TABLE 3: Postoperative characteristics of the patients and
surgical details.

(n=86)
Operation n (%)
Isolated CABG 57 (66)
On-pump 57/32 (62.7)
Off-pump 57125 (44)
Valvular surgery 10 (12)
MVR 1(1.2)
MVR+tricuspid ring annuloplasty 1(1.2)
AVR 1(1.22
TVR 1(1.2)
Other 2(2.3)
Combined procedures (CABG+other procedures) 5(6)
CABG+MV repair+tricuspid annuloplasty 1(1.2)
CABG+MVR+tricuspid annuloplasty 1(1.2)
CABG+AVR 1(1.2)
CABG+AVR+MVR 1(1.2)
CABG+post MI VSD 1(1.2)
ASD closure 2(2.3)
Carotid endarterctomy 3(3.5)
Peripheral vascular surgery 18 (21)
Ruptured abdominal aortic aneurysm 2(24)
DVT (farmacomechanic thrombectomy) 1(1.2)
Subclavian pseudoaneurysm 1(1.2)
Endovascular arterial procedures 2(2.3)
Thrombosed AVF resection, new AVF creation 2(2.3)
Infected permanent dialysis catheter removal, new AVF creation 2(2.3)
Arterial thromboembolectomy 3(3.5)
Peripheral vascular injuries 5(6)
Pericaridal window creation 1(1.2)
Complications n (%)
Stroke 1(1.2)
Re-opening for bleeding 11(13)
Renal failure requiering dialysis 3(3.5)
Wound infection 2(2.3)
Mediastenit 1(1.2)
Pulmonary embolism 1(1.2)
Respirtory failure 1(1.2)
lonotrope support, n (%) 37 (43)
Intraaortic balloon pump support, n (%) 14 (16)
Mechanical ventilation time (hour), median (range) 10 (6-120)
Cross clamp time (minute), median (range) 85 (45-180)
CPB time (minute), median (range) 130 (55-357)
PRBC transfusion (unit), median (range) 3 (0-40)
FFP transfusion (unit), median (range) 5 (0-40)
Length of hospital stay, (day), median (range) 9 (1-60)
Hospital mortality, n (%) 8(9)

2Aortic valve prosthesis paravalvular leak repair, MVR and tricuspid ring annuloplasty
and aortic valvuloplasty; CABG: Coronary artery bypass grafting; MVR: Mitral valve
replacement; AVR: Aortic valve replacement; TVR: Tricuspid valve replacement;
MI: Myocardial infarction; VSD: Ventricular septal defect; ASD: Atrial septal defect;
DVT: Deep venous thrombosis; AVF: Arteriovenous fistula; CPB: Cardiopulmonary
bypass; PRBC: Packed red blood cell; FFP: Fresh frozen plasma.
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went open repair of ruptured AAA, one patient un-
derwent TVR, and the remaining 2 patients died in-
traoperatively, one underwent a combined procedure
of MVR with CABG and the other one was the pa-
tient with post-MI VSD. The median length of hos-
pital stay was 9 days (range 1-60). All the patients
discharged home were well and alive at 30 days fol-
low-up.

COVID-19 INFECTIONS

Four patients tested positive for COVID-19, two of
them underwent CABG in the incubation period and
tested positive postoperatively despite being tested
negative at admission, one of them started developing
symptoms of fever and pulmonary infiltration on X-
ray (Figure 2, Figure 3) and died on the 4" postoper-
ative day due to severe respiratory failure, the other
patient who was operated the next day, similarly had
symptoms of respiratory failure and required reintu-
bation, the course of the disease was difficult, he re-
quired reopening due to cardiac tamponade two times
and he died on the 20" postoperative day (Figure 4).
One patient who needed an elective CABG procedure
tested positive on RT-PCR and was sent to the isola-
tion unit for treatment, after one week he was dis-
charged and then was operated on after two
subsequent negative nasopharyngeal swabs, the post-
operative course of this patient was uneventful. The
other patient who tested positive was admitted due to
wound infection and also transferred to the COVID-
19 isolation unit and subsequently discharged after 5
days of treatment.

Despite preventive measures, three physicians
and four nurses from our department who came in
contact with the previously mentioned patients tested
positive for COVID-19. One physician required hos-
pital admission while the others were treated at home
and after ten days of isolation they were all reported
negative and allowed to continue their duties.

I DISCUSSION

The third, SARS-CoV-2, is a new coronavirus iso-
lated from airway epithelial cells for the first time in
the Wuhan region of China in the last month 0f 2019,
and it continues to spread. On March 11, 2020, WHO
declared COVID-19, a highly contagious disease, as
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FIGURE 2: Chest radiogram shows reticular and patchy opacities.

FIGURE 3: The postoperative thoracic computed tomography of the same patient
in Figure 2 shows bilateral ground-glass opacities and bronchiectasis areas ob-
served in the lower right lobe. The black arrows indicate the location of the ab-
normalities.

a pandemic.' On the same date, the Turkish govern-
ment passed a nationwide emergency legislation law
to contain the spread of this infectious disease and to
provide adequate services to COVID-19 patients,
since then, the pandemic has continued to deplete
health care and economic resources. The outbreak has
had a particularly negative impact on cardiac surgery,
as hospital critical care and intensive care resources
were limited, which prompted elective intervention
to be postponed, and even patients requiring urgent or
emergent procedures confront difficulties due to a ris-
ing shortage of resources.

Since the majority of patients admitted for sur-
gical intervention in the cardiovascular department
are at greater risk of infection and death from
COVID-19 due to several comorbidities in those pa-
tients, and because it is unclear when the COVID-19
pandemic will end, delaying cardiovascular inter-
ventions can increase the risk of complications due
to MI in those with coronary artery disease or deteri-
oration of functional capacity in those with valve
pathologies and also in patients with chronic ischemic
peripheral vascular disease.® Several observational
studies showed that patients with left ventricular dys-
function and severe angina have higher mortality, and
nonfatal MI while waiting for CABG or percutaneous
coronary intervention.” Another prospective cohort
study of mortality rates in patients waiting for cardiac
surgery demonstrated that patients waiting for valve

FIGURE 4: Progression of COVID-19 and acute respiratory distress syndrome development in one of the patients after coronary artery bypass grafting, the image of POD

6 shows the development of cardiac tamponade.
POD: Postoperative day.
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surgery are at a greater risk of death than patients who
require CABG.® Moreover, sudden death is known as
the second leading cause of mortality in individuals
with severe aortic stenosis.” For these reasons, we de-
cided to proceed with elective cardiac and vascular
interventions in our department.

In the present study, a total of 86 patients under-
went several cardiac and vascular interventions during
the confinement period at our department. We identi-
fied a considerable decrease in surgical procedures
during this period, which is consistent with what has
been observed elsewhere.'” This reduction of surgery,
primarily the cessation of elective surgery, will have
anegative effect on both patients’ and health care sys-
tems’ ability to handle the accumulation of patients,
especially if other COVID-19 surges occur. As a re-
sult, while we have to live with COVID-19, it is crit-
ical for patients to be aware of risks and also for
cardiac surgery units to adapt, not only to confront the
challenges of the pandemic but also to allow cardiac
surgery to continue as safely as possible.

Although there was a decrease in patients under-
going CABG, there was an increase in cases of vas-
cular trauma and thromboembolic events. Regardless,
we have continued surgical treatment of patients re-
quiring vascular surgical interventions and provide
patent vascular access for patients with end-stage
renal disease. We also continued with our routine en-
dovascular intervention for patients admitted with
chronic arterial occlusions or deep venous thrombosis.

We also developed our own protocol to decide
when to proceed or postpone which depends on pri-
oritizing patients according to the acuity of the re-
quired surgical procedures. Patients requiring
emergency surgery were operated on without wait-
ing for RT-PCR test report while taking all precau-
tions. Patients requiring urgent interventions were
sent to a COVID-19 free area to wait for the test re-
port, patients who tested positive were sent to a
COVID-19 isolation ward for treatment. Otherwise,
they were scheduled for surgery if reported negative.
We also developed a priority list for elective patients,
taking into account the patient’s comorbidity and type
of surgery. Both urgent or elective patients were
tested twice, once at admission and once 24 hours be-
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fore the surgery in case the preoperative hospital stay
lasts more than 48 hours. Besides, patient visits were
canceled and only one patient relative was allowed
to stay after being tested and reported negative and
was not allowed to leave the room. Similar ap-
proaches to prioritize patients undergoing cardiac
surgery and their preoperative screening for COVID-
19 have also been recommended, Keskin et al., de-
veloped a different screening system to decide when
to postpone or proceed with elective cardiac or vas-
cular interventions based on a checklist containing
relevant symptoms and signs of the disease, history of
traveling or patient contact to determine the risk of
COVID-19 transmission.'!"!?

Our study showed that elective cardiovascular
surgery procedures could be performed with accept-
able mortality rates. Although our mortality rate was
9% during the study period, this result must be inter-
preted with caution because none of those patients
had an elective procedure, in addition, their eu-
roscores were relatively high, two patients who un-
derwent urgent CABG had poor left ventricular
function and died with low cardiac output syndrome,
the patient who underwent open repair of ruptured
AAA died due to acute renal failure, the patient with
TVR died also due to renal failure and severe throm-
bocytopenia which leads to cerebral and massive gas-
trointestinal system hemorrhage, the remaining two
patients died intraoperatively, one had fragile aorta
which ruptured after the cross-clamp was removed,
the other one was the patient with post-MI VSD, the
last two patients who also underwent urgent CABG
procedure, died due to postoperative COVID-19 in-
fection. Lower mortality rates were reported in pre-
vious studies, however, similar to our results all the
reported cases were either urgent or emergent proce-
dures.'>'

During the study period, 4 patients developed
COVID-19, one required elective CABG and was
sent to the isolation ward, after the treatment he was
operated on with an uneventful postoperative course,
the other patient required intravenous antibiotherapy
due to wound infection after being discharged. As
previously mentioned, at the initial phase of the pan-
demic only two patients who underwent urgent
CABG procedures tested positive for COVID-19 in
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the early postoperative period, one of them died on
the 4 postoperative day, and the other one was op-
erated on the next day died after 3 weeks of treat-
ment. Both of them were asymptomatic and tested
negative at admission, yet the preoperative waiting
time was more than one week which suggests the
possibility of contracting a nosocomial infection,
there is also a possibility of false-negative results due
to incorrect or insufficient sampling. Besides, three
physicians and four nurses who got in contact with
those patients tested positive. Those patients were a
victim of our initial inadequate knowledge of han-
dling this disease. This prompted us to alter our ap-
proach to manage the patients throughout this period
as demonstrated in Figure 1. Particularly for elective
and urgent cases, we operated on just one patient
every week to prevent nosocomial transmission
among patients and healthcare workers, however, this
approach was continued until February 2021 when
the vaccination campaign began.

In light of this issue, cardiac patients are at in-
creased risk of contracting COVID-19 during the pe-
rioperative period. Although the numbers in our
series lack statistical significance, they are consistent
with the findings of Lei et al., who reported increased
mortality and morbidity if patients were operated on
during the incubation period.? However, modifying
infection control measures and adjustment of con-
ventional approaches is required during the pandemic
which has been proven to reduce the nosocomial
spread of COVID-19. On a special note, most of our
patients were referred to our center from another hos-
pital, and after we modified our management as de-
scribed in Figure 1, none of them developed
COVID-19 during the hospital stay and no trans-
missions were identified among patients and health-
care workers. These observations are considerably
more encouraging regarding the safety of our pro-
tocol.

Patients requiring cardiac surgery are likely to
have pre-existing comorbidities. Furthermore, the ne-
cessity for invasive mechanical ventilation and the
use of CPB which are risk factors for lung disease,
make them more vulnerable to severe complications
of COVID-19.'>!5 Besides, aerosolization or con-
tamination of the virus through the CPB machine or
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chest tubes may be a potential problem putting health
workers at risk during on-pump cardiac surgery, al-
though most membrane oxygenators manufactured
today are surface coated, there is no evidence in the
literature that viruses cannot penetrate these hollow
fiber materials.'® Therefore, if possible, we prefer to
perform off-pump CABG to avoid viral spread and
also to prevent the inevitable harmful effect of CPB
in patients at risk of exposure to COVID-19, partic-
ularly if they were silent carriers. Some other reports
recommended the use of cell saver, cytokine filtre,
and minimal invasive ECC to reduce the inflamma-
tory response. '’

Recent literature has suggested that the tendency
to thrombosis increased in COVID-19 patients due to
increased inflammation, thrombocyte activation, en-
dothelial dysfunction, and stasis due to immobiliza-
tion.' In our series, we noticed an increase in patients
who required urgent CABG due to stent thrombosis
during the study period, even though, this situation
might not be related to COVID-19 since the history of
infection in these patients was unknown.

I CONCLUSION

Our purpose with this article was to share our expe-
rience as cardiovascular surgeons during the COVID-
19 outbreak. We highlighted that cardiovascular
surgery can safely be performed with reasonable
complications and mortality rates, particularly in
elective patients. Thorough management of patients
in need of surgery before, during, and after the pro-
cedures are critical, as is a careful review of patients’
history, testing patients at admission, and measures
taken by healthcare providers.
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