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Abstract

Introduction Covid-19 has had a significant impact on all aspects of health care. We aimed to characterise the trends
in emergency general surgery at a district general hospital in Scotland.

Methods A prospective cohort study was performed from 23/03/20 to 07/05/20. All emergency general surgery
patients were included. Demographics, diagnosis and management were recorded along with Covid-19 testing and
results. Thirty-day mortality and readmission rates were also noted. Similar data were collected on patients admitted
during the same period in 2019 to allow for comparison.

Results A total of 294 patients were included. There was a 58.3 per cent reduction in admissions when comparing
2020 with 2019 (85 vs 209); however, there was no difference in age (53.2 vs 57.2 years, p = 0.169) or length of stay
(4.8 vs 3.7 days, p = 0.133). During 2020, the diagnosis of appendicitis increased (4.3 vs 18.8 per cent, p = < 0.05)
as did severity (0 per cent > grade 1 vs 58.3 per cent > grade 1, p = < 0.05). The proportion of patients undergoing
surgery increased (19.1 vs 42.3 per cent, p = < 0.05) as did the mean operating time (102.4 vs 145.7 min,
p = < 0.05). Surgery was performed in 1 confirmed and 1 suspected Covid-19 patient. The latter died within 30 days.
There were no 30-day readmissions with Covid-19 symptoms.

Conclusion Covid-19 has significantly impacted the number of admissions to emergency general surgery. However,
emergency operating continues to be needed at pre-Covid-19 levels and as such provisions need to be made to

facilitate this.

Introduction

Since first presenting in late 2019 [1], the effect of Covid-
19 has been worldwide. Primarily affecting the respiratory
system [2], the burden on health care has been profound
[3]. Whilst a significant proportion of this is directly dis-
ease related, the secondary impact on health is yet to be
determined but will likely influence the overall effect this
pandemic has on our society [4]. In particular, the delivery
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of surgical services has been dramatically compromised [5]
with cancellation of all but essential surgery in Scotland
[6]. Not only does this free up valuable resources but the
mortality associated with surgery in a Covid-19 positive
patient is reported to be as high as 20.5% [7]. In addition,
many aspects of surgery are considered to be aerosol
generating, and therefore, health care workers are at
potential risk should necessary precautions not be taken
[8]. In response to this, the United Kingdom Intercollegiate
guidance was published in late March and outlined rec-
ommendations for provision of surgery [9]. It concluded
that laparoscopic surgery, given its potential for aerosol
generation, should be considered only in selected individ-
uals where clinical benefit exceeds the potential risk of
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viral transmission. Furthermore, non-operative manage-
ment of certain conditions was favoured and an open
approach for acute appendicitis suggested as a
suitable alternative.

Given the strong government message for the public to
remain at home, it is unsurprising that this has correlated
with a reduction in non-Covid-19 health care use. Most
notably, Emergency Department attendances in Scotland
dropped by 21.1% during March 2020 [10]. However, it is
unclear how acute surgical admissions have changed in
response to the pandemic. We aimed to characterise the
experience of emergency general surgery in a district
general hospital in Scotland and the changes seen com-
pared with the same period in 2019.

Methods

All general surgical emergency admissions to a Scottish,
medium-sized, district general hospital were included from
23/03/20 to 07/05/20. The hospital covers a population of
approximately 116,000 and provides all general surgical
specialties. A tertiary centre is located 30 miles away and
provides support for major trauma and complex cases.
Patients undergoing a general surgical procedure but under
the care of another specialty were also included. After
registering with the hospital governance department,
inpatient admissions were captured using a data collection
form which was completed prospectively by the authors.
Patient demographics were noted as was the Covid-19
status at admission. Patients were considered negative if
they were admitted to the general surgical ward, uncon-
firmed if they went to a designated Covid-19 assessment
unit but then had a negative test and positive if they had
undergone positive testing. The diagnosis and subsequent
management were recorded. Of those undergoing surgery,
operation notes and histopathology, if applicable, were
analysed to determine intra- and post-operative findings.
For acute appendicitis, severity was recorded using the
disease severity score described by Garst et al. [11]
(Table 1).

Table 1 Disease severity score for acute appendicitis

Grade Severity

1 Inflamed appendix

2 Gangrenous appendix

3 Perforated appendix—free fluid

4 Perforated appendix—Ilocal abscess

5 Perforated appendix—widespread peritonitis

Particular attention was paid to whether there was an
alteration in either the procedure or approach due to Covid-
19. It was also noted if a patient was managed conserva-
tively when otherwise would have undergone surgical
intervention. Length of stay and 30-day outcomes were
then recorded. The 30-day outcomes were all-cause mor-
tality and readmission, either with the same symptoms as
the primary admission or with Covid-19 specific
symptoms.

Similar data were then collected on patients admitted
during the same period in 2019 (23/03/2019-07/05/2019).
Patients were identified from the local coding department.
This allowed for comparison of demographics, diagnoses,
management and outcomes.

Statistical analysis

Continuous variables are presented as mean (S.D.) and
categorical variables as number with percentages. Stu-
dent’s ¢ test and Chi-squared test were used to calculate
significance for continuous and categorical variables,
respectively. A p value < 0.05 was considered to be sta-
tistically significant. All statistical analysis was performed
using Microsoft Excel® version 16.35 (Microsoft, Red-
mond, Washington, USA).

Results

A total of 294 patients were identified in total, 209 in 2019
and 85 during 2020. This represented a 59.3 per cent
reduction in emergency admissions. Patient and admission
characteristics are shown in Table 2. Covid status and
testing are shown in Table 3.

Of the 36 patients undergoing surgery during 2020, 5
(13.9 per cent) had a change in the surgical procedure.
These were all appendicectomies which were performed
open instead of laparoscopically. Ten (11.8 per cent)
patients who would otherwise have been managed surgi-
cally had a conservative approach. This included 5 diag-
nostic  laparoscopies (4 radiologically  confirmed
appendicitis), 4 laparoscopic cholecystectomies and 1
umbilical hernia repair.

One patient died following surgery for ischaemic small
bowel and was considered to have a false negative Covid-
19 test. The other mortality was not Covid-19 related.
There were no readmissions with Covid-19 symptoms.
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Table 2 Patient demographics and characteristics

2019 (n = 209)* 2020 (n = 85)* p value
Age (years)** 57.2 (21.3) 53.2 (22.7) 0.169
M:F 103:106 34:51 0.148
Diagnosis
Appendicitis 9 (4.31) 16 (18.82) < 0.05
Biliary®*** 22 (10.53) 8 (9.41) 0.775
Colitis 20 (9.57) 10 (11.76) 0.573
Malignancy***%* 16 (7.66) 2 (2.35) 0.085
Non-specific abdominal pain 41 (19.62) 9 (10.59) 0.062
Other 48 (22.97) 18 (21.18) 0.739
Pancreatitis 7 (3.35) 5 (5.88) 0.320
Large bowel obstruction 3 (1.44) 2 (2.35) 0.581
Small bowel obstruction 7 (3.35) 9 (10.59) < 0.05
Trauma 36 (17.22) 6 (7.06) < 0.05
Operation 40 (19.14) 36 (42.35) < 0.05
Operation time (minutes)** 102.4 (57.1) 145.7 (99.) < 0.05
Severity of appendicitis
Grade 1 6 (100) 5 @41.7) < 0.05
> Grade 1 0 (0) 7 (58.3)
30-day readmission 36 (17.22) 8 (9.41) 0.089
30-day mortality 2 (0.96) 2 (2.35) 0.349
LOS (days) 3.74 4.84 0.133

*Values in parenthesis are percentages unless otherwise indicated

**Mean (S.D.)

***Biliary colic, cholecystitis, cholangitis, choledocholithiasis

*#*%*Not including those presenting with large bowel obstruction

Table 3 Covid-19 testing

Number*
Admission Covid status
Positive 0
Negative 60 (70.6)
Unconfirmed 25 (29.4)
Testing
Admission 26 (30.6)
Inpatient 8(9.4)
Never 51 (60)
Testing outcome
Positive 1(2.9)
False negative 1.9
True negative 32 (94.2)

*Values in parenthesis are percentages
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Discussion

Our results demonstrate the changing trends in emergency
general surgery during Covid-19. With overall emergency
admissions to hospital falling by 23 and 38.5 per cent
during March and April 2020, respectively [12, 13], it is
unsurprising that we found an even greater reduction in
emergency surgical admissions when compared with the
same period in 2019. Although we did not include transfers
to tertiary care from the Emergency Department in either
cohort, given the breadth of specialties provided in our
hospital it is unlikely that there was a significant change in
the number of patients requiring immediate transfer.
Although there was a decrease in the number of admis-
sions, there was no change seen in patient demographics.
With vulnerable patient groups, such as those with signif-
icant co-morbidities, being advised to shield [14], a
reduction in age could be hypothesised as the former avoid
presentation to secondary care. Whilst patients during
Covid-19 were younger (53.2 vs 57.2 years), this did not
reach a level of statistical significance. The strong public



World J Surg (2020) 44:3590-3594

3593

promotion for patients to attend hospital if acutely unwell,
regardless of the cause, is likely to have resulted in elderly
patients continuing to seek secondary care services.

In addition, we found no difference in either gender of
length of hospital stay. Although the gender and length of
stay have been described in the literature for patients with
Covid-19 [15, 16], little is known about remaining patients
during the pandemic. It could be expected that length of
stay shortens as hospitals try to increase bed capacity and
there is clinical concern about spread of infection. How-
ever, we observed an increase in length of stay (3.74 vs
4.84 days, p = 0.133) albeit without statistical significance.
This could be attributed to the fact that we saw a decrease
in patients with non-specific abdominal pain, a group who
often can be discharged following normal investigations
and improvement in symptoms [17] and continued to have
admissions of patients requiring surgical intervention.
Certainly, the proportion of patients requiring an operation
increased (19.1 vs 42.4 per cent, p = 0.05) and this may be
reflected in the increased mean length of stay. Interestingly,
our continuation of emergency surgery is in contrast with
that reported elsewhere [18]. However, these data come
from regions with a greater outbreak than ours, and
therefore, it is likely that there was a greater strain on
services.

One of the main differences we identify is in the diag-
noses. In particular, there was a significant increase in the
number of appendicitis cases (4.3 vs 18.8 per cent,
p =< 0.05). Whilst the increase in percentage point is
partly attributable to the overall reduction in patient num-
bers, there was an increase seen in the raw number of cases.
Although it is difficult to attribute causal relationship as
only 1 of our 16 appendicitis diagnoses had confirmed
Covid-19 disease, it has been reported that Covid-19 may
present with abdominal pain [19] and it is recognised that it
can present with gastrointestinal symptoms only [20].
Furthermore, in our cohort, only 50 per cent of patients
diagnosed with acute appendicitis underwent Covid-19
testing. It is therefore possible that there may have been
patients with occult infection. Interestingly, we found an
increase in the severity of appendicitis at operation. With
more patients found to have perforated appendicitis at
operation or on histology, it may be that there is an element
of delayed presentation. Furthermore, 12 (75 per cent)
patients were deemed to require surgical management as
opposed to the intercollegiate recommendation of a con-
servative approach [9] again suggesting an increase in
severity. Given its prominence within the intercollegiate
guidelines, it is unsurprising that acute appendicitis in itself
will be the focus of a multi-centre cohort study [21].

It is also difficult to quantify objectively the technical
complexity involved with other procedures. Whilst we did
see a statistically significant increase in the mean operating

time (102.4 vs 145.7, p = < 0.05), it is unlikely to be
attributable to active operating alone. Substantial changes
to the operating environment, similar to that described
elsewhere [22], and unfamiliarity with this are also likely
to contribute to an increase in the operative time.

In accordance with the intercollegiate recommendations,
we managed patients non-operatively where possible. This
was most relevant to those with acute appendicitis or
cholecystitis. In each case, it was discussed with the patient
that given the potential risks of surgery, conservative
management with antibiotics would be the first line. No
patient required surgery or interventional radiology fol-
lowing failed conservative management. Although our
number of appendicitis cases is low, it would appear that
our experience is comparable to larger cohorts in that there
is an acceptable rate of treatment failure [23]. Of course,
the longer-term effects remain to be assessed and there will
undoubtedly be cases of recurrent appendicitis. With regard
to cholecystitis, there remains to be reporting of short-term
outcomes of a non-operative approach.

We demonstrate that the majority of emergency general
surgical patients did not undergo Covid-19 testing; how-
ever, this may be due to initial limitations of testing. The
guidance for testing is well published [24]; however,
challenges can still present, particularly if there are Covid-
19 symptoms which could be attributed to other pathology
(e.g. acute appendicitis). Whilst mass testing has been
advocated [25], there remain concerns over sensitivity [26]
and cost of testing also needs to be considered [27]. Fur-
thermore, our cohort only had 1 patient with a positive
Covid-19 test with 1 considered to be a false negative and
so our detection rate was low. Equally, undergoing surgery
with concurrent Covid-19 infection is associated with a
high intensive care unit (ICU) admission and mortality [7],
and therefore, frameworks for testing, particularly in those
due to undergo elective surgery, are being developed [28].
The two aforementioned patients both underwent surgery
and required ICU admission. One required a laparotomy
followed by appendicectomy and the other underwent a
diagnostic laparotomy which confirmed ischaemic bowel
and was deemed not survivable. Although not large in
numbers, our experience of surgery in Covid-19 patients is
comparable with the literature [7].

Conclusion

Covid-19 has significantly impacted the number of
admissions to emergency general surgery. However,
emergency operating continues to be needed at pre-Covid-
19 levels and as such provisions need to be made to
facilitate this.
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