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Background. The COVID-19 pandemic reached South Africa (SA) in March 2020. A national lockdown began on 27 March 2020, and
health facilities reduced non-essential activity, including many surgical services.

Objectives. Primary objective: to estimate the COVID-19 surgical backlog in Western Cape Province, SA, by comparing 2019 and 2020
general surgery operative volume and proportion at six district and regional hospitals. Secondary objective: to compare the operative volume
of appendicectomy, laparoscopic cholecystectomy, cancer and trauma between the 2 years.

Methods. This was a retrospective study of general surgery operations from six SA government hospitals in the Western Cape. Data were
obtained from electronic operative databases or operative theatre logbooks from 1 April to 31 July 2019 and 1 April to 31 July 2020.
Results. Total general surgery operations decreased by 44% between 2019 (n=3 247) and 2020 (n=1 810) (p<0.001). Elective operations
decreased by 74% (n=1 379 v. n=362; p<0.001), and one common elective procedure, laparoscopic cholecystectomy, decreased by 68%
(p<0.001). Emergency operations decreased by 22% (n=1 868 v. n=1 448; p<0.001) and trauma operations by 42% (n=325 v. n=190;
p<0.001). However, non-trauma emergency operations such as appendicectomy and cancer did not decrease. The surgical backlog for
elective operations after 4 months from these six hospitals is 1 017 cases, which will take between 4 and 14 months to address if each hospital
can do one additional operation per weekday.

Conclusions. The COVID-19 pandemic has created large backlogs of elective operations that will need to be addressed urgently. Clear and
structured guidelines need to be developed in order to streamline the reintroduction of full surgical healthcare services as SA slowly recovers
from this unprecedented pandemic.
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In March 2020, the World Health Organization declared a pandemic
due to the rapid spread of COVID-19, a disease resulting from a
novel coronavirus, SARS-CoV-2. South Africa (SA) has had more
than 1 million cases, more than half of the COVID-19 infection

estimated a national backlog of ~150 000 surgical procedures, but
studies reporting primary data on operative volume are lacking.**

Objectives

on the African continent.”! The first COVID-19 case in SA was on
5 March 2020. In preparation for the anticipated upsurge in cases,
a national lockdown began on 27 March, which closed all borders,
schools and large gatherings. All persons were required to stay at
home if not involved in essential activities. Because COVID-19 is an
acute respiratory syndrome, some patients with severe disease have
required ventilator support and intensive care unit support. In order
to prepare hospitals for the COVID-19 surge, health facilities reduced
non-essential activity, such as elective surgical care.””! A 2020 national
survey of SA surgeons reported that >90% of hospitals cancelled
or reduced elective procedures in April.”’ Modelling studies have

The primary objective of this study was to estimate the surgical
backlog due to the COVID-19 pandemic in Western Cape Province,
SA, by comparing 2019 and 2020 elective general surgery operative
volume at six district and regional hospitals. The secondary objective
was to compare the operative volume of appendicectomy, laparoscopic
cholecystectomy, cancer and trauma between the 2 years.

Methods

Design and setting

This was a retrospective study of general surgery operations from six
SA government hospitals in the Western Cape. Data were obtained
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from electronic databases or operation
theatre logbooks from 1 April to 31 July
2019 and 1 April to 31 July 2020. The study
hospitals included two regional and four
district hospitals (Table 1).

Participants

Patients of all ages (adults and children) who
underwent a general surgery operation at
one of the study hospitals were included. An
operation was defined as a surgical procedure
requiring an incision under anaesthesia
occurring in an operating theatre.

Data analysis

Data were de-identified, then extracted from
hospital databases or operation logbooks
and imported into Stata 13 (StataCorp,
USA) for analysis. All operations performed
by the general surgery service from each
hospital were included. These procedures
were classified as emergency or elective.
In addition, data on one common elective
procedure, laparoscopic cholecystectomy,
were collected as a proxy to measure elective
operative volume change. While early
laparoscopic cholecystectomy is advocated
for acute cholecystitis, this rarely occurs in
SA government hospitals owing to resource
constraints, and the procedure is usually
done electively.*® Procedural data for four
emergency conditions (trauma, appendicitis,
breast cancer and colorectal cancer) were
also collected.

The surgical backlog was calculated by the
difference between 2019 and 2020 elective
operations. Assuming that each hospital
could accommodate an additional operation
during weekdays to address the backlog,
the time in months to address the backlog
was equal to the backlog for each hospital
divided by 22 (weekdays).

Descriptive variables included patient age
and gender, and year of operation. Outcomes
included the number for each procedure
type and the surgical backlog for elective
operations. Poisson regression modelling
was used to compare operative volume
between years, and p-values <0.05 were
considered statistically significant.

Ethical considerations

Ethics approval for the study was obtained
from the Stellenbosch University Human
Research Ethics Committee (ref. no.
N20/08/046_COVID-19) and the Western
Cape Department of Health (ref. no. WC
202008_059). Since this was a secondary
analysis of de-identified data, informed
consent was waived.

Results

Study population demographics between
2019 and 2020 were similar. The mean
age in 2019 was 42.6 years, compared with
42.3 years in 2020 (p=0.502). There were
46.2% females in 2019, compared with
44.8% in 2020 (p=0.359). Total operations
decreased by 42% (36 - 58% per hospital,
data not shown) from 2019 (n=3 247) to
2020 (n=1 810) (p<0.001) (Fig. 1).

Elective operations

Elective operations decreased by 73% from
2019 (n=1 379) to 2020 (n=368) (p<0.001).
Every study hospital had a significant decrease
in elective operations (Table 2). The absolute
number of laparoscopic cholecystectomies
decreased by 68% between 2019 (1=242) and
2020 (n=77) (p<0.001) (Table 3).

Emergency operations

Emergency operations decreased by 22%
from 2019 (n=1 868) to 2020 (n=1 448)
(p<0.001) (Table 2). Trauma-related operations
decreased by 42% (n=325 v. n=190; p<0.001).
Appendicectomies and breast and colorectal
cancer operation volume did not change
significantly between 2019 and 2020 (Table 3).

Surgical backlog
The surgical backlog for elective operations

from these six government hospitals for the

Table 1. Study hospital characteristics

4-month study period was 1 017 operations.
The surgical backlog from each hospital
ranged from 101 to 294 operations. This
will take an estimated 4.6 - 13.4 months to
address if each hospital can do an additional
daily procedure during weekdays (Table 4).

Discussion

The study demonstrated that elective
operations decreased by ~75% and total
general surgery operations by >40% in the
first 4 months of the COVID-19 pandemic
in the Western Cape. The operative volume
of laparoscopic cholecystectomy, a common
general surgery operation, decreased by
more than half. In just six hospitals, this
represents a surgical backlog of >1 000
elective operations over the first 4 months
of COVID-19 lockdown. If our results are
extrapolated nationwide, the effect of the
surgical backlog is devastating.

The effect of COVID-19 on emergency
procedures was most striking in trauma-
related operation volumes. Lockdown signi-
ficantly restricted non-essential movement,
which was probably a major factor. In
addition, for at least half of the 2020 study
period there was a prohibition on alcohol,
which is likely to have contributed to the
decrease in the national trauma burden.
Other studies from SA hospitals have also
reported decreases in trauma cases.”)

Hospital Hospital level Beds, n
New Somerset Regional 330
Worcester Regional 227
Karl Bremer District 273
Mitchell’s Plain District 230
Khayelitsha District 230
Eerste Rivier District 124
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Fig. 1. General surgery operative volume from six South African hospitals, 2019 and 2020.
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Table 2. Comparison of operation volume for the six study hospitals, 2019 and 2020

Year, n
2019° 2020 IRR 95% CI p-value
Total operations 3247 1810 0.56 0.53 - 0.59 <0.001*
Total elective operations 1379 362 0.27 0.24-0.30 <0.001*
Worcester 418 124 0.30 0.25-0.36 <0.001*
Mitchell’s Plain 150 46 0.31 0.22-0.43 <0.001*
New Somerset 184 69 0.37 0.28 - 0.49 <0.001*
Eerste Rivier 311 73 0.23 0.18 - 0.30 <0.001*
Khayelitsha 134 58] 0.24 0.17 - 0.36 <0.001*
Karl Bremer 182 17 0.09 0.06 - 0.15 <0.001*
Total emergency operations 1868 1 448 0.78 0.72 - 0.83 <0.001*
Worcester 444 320 0.74 0.64 - 0.86 <0.001*
Mitchell’s Plain 492 362 0.73 0.64 - 0.84 <0.001*
New Somerset 296 238 0.80 0.68 - 0.95 0.012*
Eerste Rivier 151 123 0.81 0.64 - 1.03 0.091
Khayelitsha 291 222 0.76 0.64 - 0.91 0.002*
Karl Bremer 207 183 0.88 0.72 - 1.08 0.225
IRR = incident rate ratio; CI = confidence interval.
*Statistically significant (p<0.05).
"Reference group.
Table 3. Comparison of select elective and emergency operation volumes for the six study hospitals, 2019 and 2020
Year, n
20197 2020 IRR 95% CI p-value
Select elective operation
Laparoscopic cholecystectomy 242 77 0.32 0.24 - 0.41 <0.001*
Select emergency operations
Traumatic injury 325 190 0.58 0.49 - 0.70 <0.001*
Appendicectomy 276 255 0.92 0.78 - 1.10 0.362
Breast cancer 112 91 1.21 0.93 - 1.62 0.141
Colorectal cancer 65 71 0.78 0.78 - 1.53 0.607

IRR = incident rate ratio; CI = confidence interval.
*Statistically significant (p<0.05).
Reference group.

Table 4. Estimated surgical backlog for elective operations
from the six study hospitals during the first 4 months of
COVID-19 in 2020

Months to

Hospital Case backlog, n address backlog
Worcester 294 13.4

Eerste Rivier 238 10.8

Karl Bremer 165 7.5

New Somerset 115 52

Mitchell’s Plain 104 4.7

Khayelitsha 101 4.6

The study showed that the volume and proportion of non-trauma
emergency surgical conditions were less affected by COVID-19
policies than elective and trauma conditions. Appendicectomy, the
most common non-trauma general surgery emergency procedure,
demonstrated only a marginal decrease between 2019 and 2020.
Studies from other countries have reported up to 40% decreases in
appendicectomy volume, " as well as an increase in the severity of
acute appendicitis presentation.” While we did not measure severity

of disease, our results suggest that care for non-trauma emergency
surgical conditions remained accessible in SA despite a stricter
lockdown than in other countries.

Treatment for breast and colorectal cancer is primarily surgical,
and delays can result in increased mortality. This study did not
demonstrate a decrease in surgical access for these conditions. Even
though access to outpatient elective surgery clinics and screening was
dramatically decreased, the proportion of obstructed and perforated
colorectal cancer cases did not increase. Other studies have reported
the need to balance the risk of contracting COVID-19 for cancer
patients while hospitalised with the need to push for continued
oncological surgical services, given the risk of worsening outcomes
due to treatment delays."*" Further studies are needed to measure
the longer-term effects of the COVID-19 pandemic on stage of
cancer presentations.

This study is unique because it confirms, with primary data,
previous modelling studies, surveys and anecdotal reports, that
access to elective surgical care during the COVID-19 lockdown in SA
was reduced.” These findings can be used to estimate the surgical
backlogs of different operation types and help hospital managers
and policymakers plan ways to increase post-pandemic access. Our
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study shows that if hospitals can do an additional general surgery
operation each day, it will take between 4 and 14 months to clear
the backlog. This estimate is optimistic because with vaccines not
yet widely available, the pandemic is unlikely to subside for months
or even years in SA, and operative services will be functioning
below capacity well into 2021. With additional backlogs therefore
likely, new tools are needed to triage elective surgical patients. The
SA National Department of Health has endorsed a COVID-19 risk
calculator adopted for the local context from the MENTS scoring
system for elective surgery triage.'>'®) However, this does not address
the surgical backlog. Novel strategies to increase surgical access above
pre-COVID-19 times once the pandemic has slowed are needed.
Shared backlog lists between hospitals, both public and private, could
be a co-ordinated and possibly more equitable way to address the
unmet burden of disease.?’ Specifically, it would promote interfacility
engagement and boost network referrals between hospitals, for
sharing lessons learned during this pandemic. In addition, a platform
for virtual consultation between patients and healthcare workers
can be advocated for.?) Additional operation lists could be one
potential solution. Both health sectors working together to improve
surgical access will also be the goal of the upcoming National Health
Insurance plan.

Study limitations

This study had several limitations. We measured changes in surgical
volume but no other components of surgical care such as inpatient
admissions and outpatient clinics, which could also have been
affected by the COVID-19 pandemic. The classification of operation
types (such as emergency and elective) was done by each hospital
team and may have been inconsistent across study sites. However,
intrahospital classification by year was probably consistent, thereby
having a minimal effect on the change in operative volume. In
addition, the surgical backlog is probably an underestimation because
some emergency surgical conditions (such as cancer) may still be
awaiting definitive surgical treatment but were not included in our
calculation. However, given that the three non-trauma emergency
conditions we evaluated were not significantly different between 2019
and 2020, it is hoped that this underestimation is minimal. Finally,
this study only considered general surgery operations, and the results
may not be translatable to other surgical subspecialties. However,
the strength of this study is that we examined primary data from
six government hospitals in one SA province, which consistently
demonstrated an overall decrease in elective operative volume.

Conclusions

Access to surgical health services in SA has become collateral damage
to the pandemic. This study has shown that COVID-19 has created
large backlogs of elective operations that will need to be addressed

urgently. Clear and structured guidelines need to be developed in
order to streamline the re-introduction of full surgical healthcare
services.
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