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Abstract

Background: Patients with coronavirus disease 2019 (COVID-19) who undergo surgery have impaired postoperative
outcomes and increased mortality. Consequently, elective and semi-urgent operations on the increasing number of
patients severely affected by COVID-19 have been indefinitely postponed.in many countries with unclear implications
on disease progression and overall survival. The purpose of this study was to evaluate whether the establishment of

a standardized screening program for acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is sufficient to ensure
high-quality medical and surgical treatment of COVID-19 and non-COVID-19 patients while minimizing in-hospital
SARS-CoV-2 transmission.

Methods: The screening program comprised polymerase chain reaction (PCR) testing of nasopharyngeal swabs

and a standardized questionnaire about potential symptoms for SARS-CoV-2 infection. All elective and emergency
patients admitted to the surgical department of a tertiary-care hospital center in Lower Franconia, Germany, between
March and May 2020 were included and their characteristics were recorded.

Results: Out of the study population (n=657), 509 patients (77.5%) had at least one risk factor for a potentially
severe course of COVID-19 and 164 patients (25%) were active smokers. The average 7-day incidence in Lower Fran-
conia was 24.0/100,000 during the observation period. Preoperative PCR testing revealed four asymptomatic positive
patients out of the 657 tested patients. No postoperative SARS-CoV-2 infection or transmission could be detected.

Conclusion: The implementation of a standardized preoperative screening program to both COVID-19 and non-
COVID-19 patients can ensure high-quality surgical care while minimizing infection risk for healthcare workers and
potential in-hospital transmission.
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Introduction
In response to the COVID-19 pandemic caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), many surgical departments have had to indefi-
nitely postpone semi-urgent and elective operations to
sccommodate the sising number of sevrdy afcted
! Department ongenera\,Visceral,Trénsplantation,Vascu\arandyPediatric patients (1, 2]. This has in turn heightened the risk of in-
Surgery, University Hospital Wuerzburg, Oberduerrbacher Str. 6, house SARS-CoV-2 transmission between patients and
97080 Wuerzburg, Germany surgical staff [3—7]. Further, patients with perioperative
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SARS-CoV-2 infection have increased mortality [8—10].
Since the middle- to long-term consequences of post-
poning surgery in non-COVID-19 patients are presently
unclear, specific containment and testing strategies are
mandatory to ensure universally high-quality medical
and surgical treatment while minimizing the risk of in-
hospital-acquired infections [1, 11].

Presented with this problem, we introduced a number
of precautionary measures including standardized pre-
operative SARS-CoV-2 testing, establishment of COVID-
19 and non-COVID-19 areas (intensive care units,
non-intensive care units, emergency rooms and opera-
tion rooms) and prioritization of operational interven-
tions based on medical urgency and logistical resources
(intensive care unit capacity for COVID-19 and non-
COVID-19 patients, personnel and material capacities)
[1]. The aim of this study was to show that by implement-
ing these precautionary measures, emergency and elec-
tive surgeries are both feasible at a tertiary-care hospital
center (university hospital) during the COVID-19 pan-
demic without increasing the risk for nosocomial trans-
mission of SARS-CoV-2.

Methods

Study population

Patients admitted to the Department of Surgery I at the
University Hospital Wuerzburg between March 26th and
May 24th, 2020, had to answer a standardized COVID-
19 questionnaire and were tested for SARS-CoV-2 infec-
tion by real-time reverse transcriptase polymerase chain
reaction (RT-PCR) [12]. The standardized questionnaire
enquired about clinical symptoms that are characteristic
of symptomatic SARS-CoV-2 infection including cough-
ing, shortness of breath, rhinorrhea, loss of smell and
taste, sore throat, fever or diarrhea [13] as well as any
potential contact the patient had with suspected or con-
firmed COVID-19 patients (Fig. 1). A nasopharyngeal
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swab for RT-PCR testing [14] was performed at our out-
patient clinic by specially trained nursing staff within
48 h of elective surgery. In case of emergency, the ques-
tionnaire and PCR testing were conducted immediately
prior to the operation. In such cases, anesthesia was per-
formed by using personal protection equipment as gen-
erally recommended [1, 15]. Based on the outcome of the
questionnaire, operations were performed in COVID-19
or non-COVID-19 operation areas.

Demographic variables included age, sex, body mass
index (BMI), immunosuppression, and cardio-pulmo-
nary risk factors. Operative variables included urgency of
surgery, diagnosis, and surgical procedure. In parallel, the
incidence of COVID-19 patients in the district of Lower
Franconia was registered on a daily basis [16].

Statistical analysis

Descriptive data are presented as median with range,
mean with standard deviation (SD) or total numbers with
percentage. Statistical analysis was performed using SPSS
statistics (Version 25, IBM, Armonk, NY, USA).

Results

During the observation period, 657 patients were
admitted to our department with an average age of
59.93+17.92 years and BMI of 26.82+5.39 kg/m?, of
whom 101 patients underwent emergency surgery and
61 patients received urgent non-surgical treatment.
One hundred and sixty-six patients were treated due
to a cancer-related problem (Table 1). Almost 12%
of patients (n=78) had a medical history of pulmo-
nary disease including bronchial asthma and chronic
obstructive pulmonary disease (COPD), 25% (n=164)
were active smokers and more than three-quarters
(77.5%, n="509) had at least one risk factor for a poten-
tially severe course of COVID-19 [17]. Operative proce-
dures are listed in detail in Table 2, and were performed

Has the patient any symptoms of a common cold (coughing,
shortness of breath, rhinorrhea, loss of smell and taste, sore

throat) or fever (238.0°C)?

Has the patient had contact to a person infected with SARS-CoV-2
or suffering from COVID-19 during the last 14 days? Has the patient
visited an institution (hospital, outpatient clinic, retirement home,

nurseries) with COVID-19 cases?

Has the patient visited an area or other country that is marked as

risk region by the Robert Koch Institute?
Fig. 1 Standardized questionnaire for SARS-CoV-2 infection

Yes/no

Yes/no

Yes/no
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Table 1 Baseline characteristics Table 2 Type of surgical procedures
Variables Type of operation All (n,%) Emergency (n, %)
Age (year) Appendectomy 13(2.0) 12(7.3)
Mean (SD) 59.93(17.92) Colostomy formation 1(0.2) -
Median (range) 62 (0-91) Colostomy reversal 3(0.5) -
Sex (n, %) Diagnostic laparoscopy 18 (2.7) 1.2)
Female 302 (45.96) Diagnostic laparotomy 21(3.2) (8.5)
Male 355 (54.04) Drainage of hematoma 4(0.6) 2.4)
Hypertonus (n, %) 377 (57.4) Feeding gastrostomy 1(0.2) -
Diabetes (n, %) 137 (20.9) lleostomy formation 3(0.5) -
Coronary heart disease/peripheral artery occlusive 169 (25.7) lleostomy reversal 1(0.2) -
disease (n, %) Laparoscopic hernia repair 7(1.1) 2(1.2)
COPD/asthma (n, %) 78(11.9) Open hernia repair 2132 3(18)
Immunosuppression (n, %) 81(123) Left hemicolectomy 19(2.9) 4(24)
Active smoking (n, %) 164 (25.0) Right hemicolectomy 8(1.2) 2(1.2)
Risk factors (n, %) Low anterior rectum resection 10 (1.5) -
=1 509(77.5) lleocecal resection 6(0.9) -
>1 360 (54.8) Small bowel resection 1(0.2) -
>2 147 (224) Esophagectomy 1101.7) 2(1.2)
>3 45(68) Esophageal procedure 18 (2.7) -
Urgency (n, %) Repair of ulcer 3(0.5) 3(1.8)
Emergency 164(25.0) Laparoscopic fundoplication 10 (1.5) -
Elective 493(75.0) Subtotal colectomny 3(0.5) -
Non-cancer/cancer (n, %) 490 (74.6)/167 (25.4) Total colectomy 4(06) B
Treatment procedure (n, %) Gastrectomy 110.7)
Operation 514(78.2) Abscess drainage 12(1.8) 8(4.9)
Non-surgical treatment 143(218) Perineal abscess drainage 11(1.7) 8 (4.9)
Risk factors include hypertonus, diabetes, coronary heart disease/peripheral Wound exploration/revision 18 (2.7) 7(4.3)
artery occlusive disease, COPD/asthma, and immunosuppression Thyroidectomy 38 (5.8) B
COPD chronic obstructive pulmonal disease, SD standard deviation . .
Neck dissection 1(0.2) -
Cholecystectomy 26 (4.0) 4024)
either using an open, laparoscopic or robotic-assisted ~ Partial pancreatectomy 1005 -
approach. Vascular surgery included open and endo-  [otal pancreatectomy 2003 1008
vascular procedures. Resection of liver segment 6 (0.9) -
The average 7-day incidence in Lower Franconia Hemi-hepatectomy 802 -
(1,317,000 residents) was 24.0/100,000 during the  Otherhepato-pancreato-biliary proce-  2(03) -
observation period [16]. Standardized RT-PCR testing dure/Operatloh ,
of admitted patients revealed 4 SARS-CoV-2 positive Lymph node dissection ‘ . 305 -
. Central venous catheter implantation 34(5.2) 1(0.6)
cases—all of whom were asymptomatic. Treatment was - _
delayed in one of these four patients. The other three Multi visceral resection 609 -
patients were isolated and treated in dedicated COVID- Femoral artery bypass 1523 6G7)
19 areas (Fig. 2). Embolectomy 2(0.3) 2(1.2)
During the observation period, an average of 22 Fem?fa‘ arterial endarterectgmy 1005108
patients were hospitalized due to SARS-CoV-2 infec- Arteno__venous fistula _format‘on 1003 560
tion with a maximum of 22 patients in an ICU ward Abdominal aorta repair 1003 202
and 16 patients in a non-ICU ward on April 17th. Post- Femoral artery aneurysm repair 305 1(08)
operative viral transmission and SARS-CoV-2 infection, Percutaneous transluminal angioplasty 53 (81) 4 (24)
respectively, were not detected and, thus, no COVID- Limb amputation 164 106
19-related mortality occurred. Carotid endarterectomy 80.0 -
Splenectomy 2(0.3) 1(0.6)
Adrenalectomy 7(1.1) -
Transplantation 1(0.2) 1(0.6)
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Patients n=657

Negative n=653 Positive =4

Asymptomatic

Elective n=492
n=4

Symptomatic n=0

Emergency n=161 Emergency n=3

Elective n=1
(postponed)

Fig. 2 SARS-CoV-2 testing by RT-PCR

Discussion

Recently published studies showing higher mortality
rates after surgery in COVID-19 patients have concluded
that the threshold for surgery during the COVID-19 pan-
demic should be higher [8-10]. This has had the impli-
cation that surgical procedures should be postponed and
that non-operative therapies are promoted instead [8—
10]. However, closer inspection of the data reveals that
only 280 of the 1128 patients included in the study by D.
Nepogodiev et al. [8] had an elective operation, of whom
250 had postoperative SARS-CoV-2 infection. Thus,
in-hospital transmission of SARS-CoV-2 might be pos-
sible, since these data were collected during the begin-
ning of the pandemic when health care systems were
overwhelmed and there was a lack of sufficient personal
protective equipment and test capacities. Given that
asymptomatic undetected SARS-CoV-2-positive patients
are a potential source of nosocomial transmission, effec-
tive screening and containment measures are mandatory
to minimize the risk of in-hospital transmission of SARS-
CoV-2. Our data show that under COVID-19 pandemic
conditions, use of a standardized questionnaire and sys-
tematic RT-PCR testing are highly effective tools to iden-
tify preoperatively asymptomatic SARS-CoV-2 patients,
and thus safely enable elective surgery. While our find-
ings are supported by other studies [18-20], an inter-
national survey has shown that standardized screening
programs are not yet established in surgical practice [21].
In our test strategy, we excluded the routine computed
tomography (CT) of the chest, since its value has been
questioned [20, 22], and may thus introduce unnecessary
exposure to radiation.
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It is well known that cardiovascular comorbidities
and cancer are risk factors for a severe disease course
of COVID-19 [17]. However, as shown by our analy-
sis and other studies, the introduction of standardized
screening programs and the establishment of dedicated
COVID-19-free surgical pathways enable elective sur-
gery in these high-risk patients during the COVID-19
pandemic without increasing the risk of postoperative
SARS-CoV-2 infection and mortality [23-25].

Our study has some limitations including its retro-
spective character and the single-center design. How-
ever, as a tertiary-care hospital center we were faced
with the challenge of rapidly providing medical and
surgical services to COVID-19 and non-COVID-19
patients at the same time. Thus, our data offer an
important example of “real life” experiences in a rural
area (Lower Franconia).

During the COVID-19 pandemic, a cost—benefit anal-
ysis for performing elective surgery is necessary to pro-
vide sufficient medical, personal and material resources
for COVID-19 patients. While it is clear that elective
operations in SARS-CoV-2-positive patients should be
cancelled or postponed, their delay in non-COVID-19
patients suffering from cancer and other serious condi-
tions can lead to disease progression and impact overall
survival. Therefore, instead of recommending uncon-
ditional postponement of all “elective” operations, the
establishment of COVID-19-free surgical pathways and
standardized preoperative SARS-CoV-2 testing can
ensure that universally high-quality medical and surgi-
cal treatment while minimizing the risk of in-hospital-
acquired infections.

Conclusion

Despite initial studies recommending the postpone-
ment of elective surgeries during the COVID-19 pan-
demic and that non-surgical treatments should be
considered for emergency cases, we show that the
implementation of a standardized preoperative screen-
ing program ensures high-quality surgery for both
COVID-19 and non-COVID-19 patients while mini-
mizing infection risk for healthcare workers and poten-
tial in-hospital transmission.
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