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a b s t r a c t

Introduction: The COVID-19 pandemic has placed a significant strain on healthcare re-

sources and utilisation globally. The appearance of the disease in the Republic of Ireland

resulted in a broad postponement of scheduled and routine surgical care. The influence of

the novel coronavirus, and the associated imposition of public health measures such as

school closures and social distancing, on the burden of emergency surgical disease is less

clear.

Aim: The aim of this study was to examine the impact of COVID-19 on the number of

patients presenting to our institution with emergent surgical illnesses or requiring emer-

gency general surgical procedures.

Methods: All patients attending our service between March 1st 2020 and April 30th 2020

were identified retrospectively by examining electronic handover and electronic discharge

summaries, and data were collected relating to demographics, presenting illness, critical

care utilisation, length of stay, operative or endoscopic procedure performed, and in-

hospital mortality. Similar data were collected March 1st to April 30th 2019, 2018, and

2017 respectively to allow direct comparison.

Results: 151 patients were admitted during the study period, compared to a total of 788

during the proceeding three years (mean 2.49 admissions per night versus 4.35 per night,

42.8% reduction, p < 0.001). Median age of admitted patients was 51.8 years, compared to

50.3 years formerly (p ¼ 0.35). 53 emergency procedures were performed, compared to a

median of 70 over the same period in the previous years (mean 0.87 per day versus 1.16 per

day, 25.4% reduction, p ¼ 0.05).

Conclusion: A significant overall reduction in the number of patients being admitted to our

unit and requiring emergency surgical procedures during March and April 2020 was seen,

in line with patterns reported internationally.

© 2020 Royal College of Surgeons of Edinburgh (Scottish charity number SC005317) and

Royal College of Surgeons in Ireland. Published by Elsevier Ltd. All rights reserved.
Introduction

Coronavirus disease 2019 (COVID-19) is caused by the novel

SARS-Cov-2 virus, first noted in Wuhan, China in December

2019.1 Since its emergence, its rapid global spread led to it

being characterised as a pandemic by the World Health
m (R.M. O'Connell).

of Edinburgh (Scottish ch
.

Organisation on March 11th 2020.2 The first case of COVID-19

in the Republic of Ireland was reported on 29th February

2020.3

In response to this global health crisis, routine elective

surgery has been postponed where possible, as is the case in

our institution.4 In addition to this strategy reducing health-

care resource utilisation for non-emergency activities,
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significantly increased mortality has been shown in patients

undergoing surgery during a COVID-19 outbreak.5,6

SARS-Cov-2 represents a particular challenge in the oper-

ating theatre environment. The virus has been shown to be

present in the peritoneal fluid of a patient with known COVID-

19 undergoing laparotomy.7 It has been detected in the blood

and faeces of infected patients, while asymptomatic carrier

transmission has also been reported.8,9 Smoke produced by

electrocautery devices and during laparoscopic surgery may

cause aerosolization of SARS-Cov-2, increasing the risk of

transmission to healthcare workers.10

While most elective surgery can be temporarily delayed

during this healthcare crisis, patients presenting with acute

abdominal illness may still require operative management.

The Royal Colleges of Surgeons in Ireland and Great Britain

recommended a risk reduction strategy for managing these

patients, including use of personal protective equipment

(PPE), opting for conservative management where possible,

and choosing open rather than laparoscopic operations unless

the laparoscopic approach may have substantial clinical

benefits for the patient.11

The aim of our study was to evaluate the impact of the

COVID-19 pandemic on the volume of emergency general

surgery admissions and operations in our institution.
Methods

Patients included

All patients referred to the care of the general surgery teams

from the emergency department in our institution between

March 1st 2020 and April 30th 2020 were retrospectively

identified using the electronic handover system used in our

department to record activity for each 24-h on call period.

Prior to the onset of COVID-19 all patients attending our

hospital would be assessed by medical staff within the

emergency department and those thought to have emergency

surgical pathology would be referred to our on-call service for

further evaluation and management. This system changed in

mid-March 2020, following the introduction of separate

“COVID-19” and “non-COVID-19” emergency departments,

whereupon those patients with potential COVID-19 symp-

toms were referred to a newly constructed department for

assessment by emergency medicine physicians, and those

shown to be negative for COVID-19 and with emergency sur-

gical issues would be referred to our service. Our hospital is a

“Model-3”, or district general, hospital serving a large, mainly

rural county with a population of 130,507 in the 2016 census,

with a significant proportion of elderly people.12 All patients

admitted during the same time period (March 1st to April 30th)

in the preceding three years (2017, 2018, and 2019) were

identified using the same system to act as a control. Paediatric

patients were defined as those below the age of 17 years on

admission.

Data collected

The electronic discharge summary used in our institution was

examined for each patient. The electronic laboratory record
was also examined for those patients who underwent ap-

pendicectomy. Data were collected relating to demographics,

admission diagnosis, length of stay (LOS), operative or endo-

scopic procedure performed, admission to the Intensive Care

Unit (ICU), in-hospital mortality, and histologic analysis of the

appendix where relevant. Admitting diagnosis, including the

diagnosis of appendicitis, was determined based on clinical,

radiological, laboratory, and histopathological criteria as is the

norm in our hospital. We defined the negative appendicec-

tomy rate (NAR) as per the RIFT study e the number of pa-

tients with normal appendix histology as a proportion of all

patients who had appendicectomy.13 Non-operative treat-

ment of appendicitis (NOTA), was defined as themanagement

of acute appendicitis with antibiotics alone, rather than

operative management, following radiological diagnosis with

either computed tomography (CT) or ultrasound of the

abdomen and pelvis. Antibiotic choice and length of treat-

ment is at the discretion of the treating surgeon in our insti-

tution, but typically intravenous co-amoxiclav 1.2 g TDS is the

first line agent in our practice.

Statistical analysis

Patients were grouped by year of admission, by diagnosis, and

by procedure performed for the purpose of statistical analysis.

Statistical analysis was performed using Minitab® v18.1

(Minitab LLC., Pennsylvania, USA). One-way analysis of vari-

ance (ANOVA) and Student's t-test were used to determine

statistical difference. p values of <0.05 were considered sta-

tistically significant. All continuous variables are presented as

mean unless stated.

Ethical approval

This study received approval from the local hospital ethics

committee.
Results

151 patients were admitted to our unit betweenMarch 1st and

April 30th 2020, compared with 788 over the same time period

in 2017e19. This represents a decline in mean daily admis-

sions by 42.8% (2.49 per day v 4.35 per day, p < 0.001). Paedi-

atric admissions declined by 52.8% in MarcheApril 2020

versus the control period (0.38mean admissions per day v 0.78

per day, p < 0.001). No significant difference was noted in

mean age (50.2 years v 48.0, p ¼ 0.302), LOS (4.76 days v 5.22,

p ¼ 0.38), ICU admission rate (4.6% v 4.6%, p ¼ 0.979), or in-

hospital mortality (0.66% v 0.64%, p ¼ 0.972). In addition, a

significant reduction in the number of patients assessed by

the surgical team in the emergency department and dis-

charged homewas seen (115 patientsMarcheApril 2020,mean

187 patients in preceding three years (�45.2%, p < 0.001)).

Demographic data are summarised in Table 1.

Admitting diagnosis

24 patients attended with appendicitis during the study

period, representing a significant decrease compared to the

https://doi.org/10.1016/j.surge.2020.09.013
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Table 1 e Demographic data.

MarcheApril
2020

MarcheApril
2017-19

Total admissions (n) 151 788

Total paediatric

admissions (n)

23 143

Admissions/day

(þ/-SD)

2.49 (þ/� 1.5) 4.35 (þ/� 2.23) P < 0.001

Age (years (þ/-SD)) 50.2 (þ/� 24.2) 48.0 (þ/�26.7) P ¼ 0.302

LOS 4.76 (þ/� 4.81) 5.22 (þ/� 9.83) P ¼ 0.38

ICU admissions 7 (4.6%) 36 (4.6%) P ¼ 0.979

In-hospital mortality 1 (0.66%) 5 (0.64%) P ¼ 0.972
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previous three years (35, 45, and 37 respectively, p¼ 0.002), see

Table 2. Patients admitted with non-specific right iliac fossa

(RIF) pain also declined by 54.2% in comparison with mean

number of admissions from the control period (11, 17, 28, and

27, p ¼ 0.002). No significant change was noted in the number

of patients admitted with acute diverticulitis (8, 15, 14, and 7,

p ¼ 0.137). A reduction of 69.2% in the number of patients

admitted with head injuries was seen in the study period (8,

17, 27, and 34, p < 0.001), but no significant change was noted

in the number of patients admitted with other trauma (4, 10, 9,

and 6, p ¼ 0.316). Similarly, a significant decrease was seen in

patients attending with acute biliary pathology (�38.8%,

p < 0.001), bowel obstruction (�21.3%, p ¼ 0.023), gastroin-

testinal bleeding (�21.1%, p ¼ 0.026), soft tissue infections

(�61.6%, p < 0.001), and all other complaints (�22.8%,

p ¼ 0.007).

Emergency procedures

Significantly fewer emergency procedures were performed

overall in MarcheApril 2020, compared to the same time

period in the preceding years (53, 84, 59, and 70, p ¼ 0.05), see

Table 3. However, there was no significant difference seen in

the overall numbers of operative procedures or endoscopic

procedures performed. Rates of emergency laparotomies

increased by 49% to 7 in MarcheApril 2020 compared to the

previous mean (p ¼ 0.01). The number of laparoscopic ap-

pendicectomies performed declined significantly compared to

the control period (17, 29, 36, and 35, p ¼ 0.001), but the overall
Table 2 e Admitting diagnosis, and percentage change in num
2020 compared to mean MarcheApril 2019, 2018, and 2017.

MarcheApril
2020

MarcheApril
2019

Marc
2

Total Admissions 151 256

Appendicitis 24 35

Non-specific RIF pain 11 17

Acute diverticulitis 8 15

Biliary Pathology 21 24

Bowel Obstructions 21 35

GI Bleeding 5 12

Soft tissue infection 11 28

Head injuries 8 17

Other trauma 4 10

Acute Urology 12 32

Other 26 31
number of appendicectomies and open appendicectomies

performed did not change significantly.

Management of appendicitis

As seen above, therewas a significant decline in the number of

patients presenting with acute appendicitis and undergoing

appendicectomy in MarcheApril 2020 than in the three pre-

vious years, see Fig. 1. No change was seen in the overall NAR

(4.5% (n- ¼ 1), 3.3% (n ¼ 1), 0% (n ¼ 0), and 0% (n ¼ 0) respec-

tively, p ¼ 0.393). In MarcheApril 2020 2 patients (8.3%) were

managedwith NOTA, comparedwith 5 (14.3%) inMarcheApril

2019, 4 (8.9%) in MarcheApril 2018, and 1 (2.7%) MarcheApril

2017 (p ¼ 0.326). No significant difference was seen in LOS

for patients undergoing appendicectomy in MarcheApril 2020

and the three previous years (3.91 days v 3.07 days, p ¼ 0.064).

COVID-19 status of admitted patients

Only two of the 151 patients (1.3%) admitted under the care of

our acute general surgery service during MarcheApril 2020

were subsequently diagnosed with COVID-19, neither of

whom required operative management, and neither of whom

subsequently required critical care admission for their respi-

ratory illness.
Discussion

COVID-19 is a rapidly emerging disease, with a continually

evolving understanding in the literature. Our data show a

significant decrease of 42.8% in the number of patients

requiring admission to our unit. This decline is consistent

with national data from the Economic and Social Research

Institute, which show a decrease in attendance at Emergency

Departments in Ireland by 45.4% during the month of March

2020.14 Corresponding declines in patient attendances have

been reported in emergency departments in the UK and Italy

during the COVID-19 outbreak.15,16 Outside of the field of

surgery, the COVID-19 pandemic has led to a reduction of

25e50% in the numbers of people presenting with acute

myocardial infarction internationally17,18
ber of patients admitted with the diagnosis, MarcheApril

heApril
018

MarcheApril
2017

ANOVA % change, 2020 v
mean 2017-19

292 240 p < 0.001 �42.8%

45 37 p ¼ 0.002 �38.5%

28 27 p ¼ 0.002 �54.2%

14 7 p ¼ 0.137 �33.3%

52 27 p < 0.001 �38.8%

20 25 p ¼ 0.023 �21.3%

4 3 p ¼ 0.026 �21.1%

25 33 p < 0.001 �61.6%

27 34 p < 0.001 �69.2%

9 6 p ¼ 0.316 �52%

25 13 p < 0.001 �48.6%

43 27 p ¼ 0.007 �22.8%
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Table 3 e Emergency procedures performed by type, and percentage change in number of patients undergoing the
procedure, MarcheApril 2020 compared to mean MarcheApril 2019, 2018, and 2017.

MarcheApril
2020

MarcheApril
2019

MarcheApril
2018

MarcheApril
2017

ANOVA % change, 2020 v
mean 2017-19

Total emergency procedures 53 84 59 70 p ¼ 0.05 �25.4%

Total operative procedures 40 63 51 57 p ¼ 0.166 �29.8%

Emergency Laparotomy 7 12 1 4 p ¼ 0.01 þ40%

Laparoscopic appendicectomy 17 29 36 35 p ¼ 0.001 �49%

Open appendicectomy 5 1 3 1 p ¼ 0.113 þ200%

Incision and Drainage 5 6 6 9 p ¼ 0.675 �28.5%

Other 6 15 5 17 p < 0.001 �51.4%

Total emergency endoscopy 13 21 8 13 p ¼ 0.086 �7.1%

OGD 7 11 4 8 p ¼ 0.32 �8.7%

Colonoscopy 6 10 4 5 p ¼ 0.338 �5.3%
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We performed significantly less emergency surgical inter-

vention in March and April 2020 than in previous years. In-

ternational data on emergency surgical volumes during the

COVID-19 pandemic are limited, but similar dramatic de-

clines in the number of patients requiring emergency opera-

tions have been seen in Italy and the United States.19,20

The reasons for the decline in patients presenting with

non-COVID illnesses to our institution and internationally are

unclear, and likely multifactorial. One proposed hypothesis is

that patients are reluctant to attend hospitals for care of non-

COVID illnesses because of fear of acquiring COVID-19.21 This

could account for our finding that while there was a reduction

in overall admissions during this period, an increased number

of emergency laparotomies were performed. While this

explanation may be reasonable, our remaining data do not

support that we are seeing “fewer, sicker patients”, because

our data do not show any significant change in LOS, the pro-

portion of patients admitted to ICU, or the in-hospital mor-

tality compared to March and April in the preceding years.

The COVID-19 crisis has led to an increased use of tele-

medicine and remote consultation by our institution and

internationally.22 This could allow for reduced attendances

and admissions by treating some conditions with either a

“watch and wait” strategy, such as those with non-specific RIF
Fig. 1 e Management of appendicitis by year. NAR ¼ Normal ap

appendicitis.
pain, or with oral antibiotics in the community for patients

with illnesses that might potentially be suitable for that

approach, such as cellulitis, or even appendicitis.23,24

Alterations in the public behaviour in response to the

COVID-19 outbreak and the resulting public health re-

strictions may also have influenced the reductions in the

numbers of admissions seen in our unit. Falls from a height of

less than two metres and road traffic accident are the two

biggest sources of major trauma seen in Ireland.25 Our unit

saw a significant decline of 69.2% in the number of patients

requiring admission with head injury during the initial phase

of the COVID-19 pandemic, and a non-significant decline in

other trauma. This may be reflective of reduced volumes of

traffic on the roads, reduced construction activity, and

reduced injuries related to socialising in bars and night clubs,

and similar declines in trauma presentations have been seen

in other Irish units.26

International data support the hypothesis do suggest that a

proportion of patients have been reluctant to access health-

care for non-COVID-19 illnesses during the initial phase of the

outbreak.27 This becomes even more important an issue as a

so-called “second wave” of COVID-19 becomes more likely

once restrictive COVID-19 public health mitigation strategies

are eased.28 Our results show that emergency surgical care
pendicectomy rate. NOTA ¼ Non-operative treatment of

https://doi.org/10.1016/j.surge.2020.09.013
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can be safely provided in the midst of a SARS-CoV-2 viral

outbreak, and our patients should be assured of safely

accessing care in the event of a second wave of COVID-19

cases. Using our experiences of MarcheApril 2020 as a guid-

ance, our unit has adopted several strategies of risk reduction,

while re-commencing routine and non-emergent surgical

care, including use of telemedicine outpatient clinics, routine

swabbing for COVID-19 in all patients admitted to hospital

and all attending for planned surgery or endoscopy, and use of

full PPE as per our hospital guidance.

Analysis of the subgroup of patients attending our insti-

tution with appendicitis during March and April 2020 shows a

significant overall decline in their numbers compared to the

same time period in the preceding years. The decision to offer

conservative or surgical management of appendicitis in our

institution is made during a discussion with the patient, and

this is usually informed by the use of either CT or ultrasound

diagnostic imaging. Most of our patients elected to be

managed operatively for their condition despite the concern

about potential SARS-Cov-2 viral transmission, and despite

data showing that NOTAmay be safe and effective, albeit with

a significant short and intermediate risk of recurrence.29 This

is consistent with previous data from our department, which

showed a strong preference among patients attending our

service for appendicectomy rather than conservative man-

agement of appendicitis.30 This reluctance to utilise NOTA in

our institution contrasts sharply with a national survey of

Irish surgeons, which suggested that most would advise a

non-operative approach to acute appendicitis during the

COVID-19 crisis.31 The preferred surgical approach to appen-

dicectomy in our department during the COVID-19 pandemic

is laparoscopically, wearing full PPE, because of the large

volume of evidence demonstrating its superiority in patient

outcomes compared to open appendicectomy.32
Conclusion

A significant overall reduction in the number of patients being

admitted to our unit and requiring emergency surgical pro-

cedures during March and April 2020 was seen, in line with

patterns reported internationally. The reasons for this are

likely multifactorial, but ultimately raise concern about the

future potential for excess morbidity and mortality that may

be associated with delayed presentation of patients with non-

COVID illnesses.
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