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Background: Abdominal emergencies are common and often require emergency surgery with mortality between 14% and
20%. Strategies have been introduced to reduce complications after emergency abdominal surgery, but resources in low-
and middle-income countries (LMICs) countries are limited. There is a paucity of data on emergency abdominal surgery
from the developing world. We aim to audit the mortality and morbidity of emergency laparotomies in the unique South
African public health care system. Secondary endpoints were to identify system shortfalls to allocate quality improvement
programmes to improve outcomes of acute abdominal emergencies.

Methods: A retrospective review of a prospectively maintained database was conducted on emergency surgical procedures
at all the public-funded health facilities in the Cape Town Metro West, South Africa.

Results: There were 1471 patients who required emergency abdominal operations. The mean age was 36.7 (standard
deviation (SD) = 15.95) with a male preponderance of 64.7%. The median duration of symptoms was 2 days (interquartile
range (IQR) = 0-84). Overall 30-day mortality was 8% (n = 118) where 0.95% (n = 14) demised within 24 hours post-
surgery.

Factors associated with mortality were higher ASA class, higher Eastern Cooperative Oncology Group (ECOG)
score, increasing age, higher Codman score, length of the procedure, presence of consultant during procedure, faecal
contamination, contamination of more than one abdominal quadrant and use of inotropes intraoperatively.

Conclusion: Despite resource constraints, patients presenting with abdominal emergencies requiring emergency
abdominal surgery received care with mortality outcomes comparable to reported literature. This audit can be used as

guide to identify healthcare system shortfalls to improve outcomes.
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Introduction
Abdominal emergencies are common and often require
emergency surgery. Emergency abdominal surgery

carries a short-term mortality between 14% and 20%,
with cardiopulmonary complications and sepsis being
the most frequent causes of death.! Postoperative medical
complications are significant contributing factors for
postoperative death when compared to preoperative
demographic characteristics or intraoperative adverse
events.>? Timely recognition and effective management of
postoperative complications may reduce mortality.

In the UK, the National Emergency Laparotomy Audit
(NELA) was started in December 2012 with the aim of
improving outcomes of emergency laparotomy for acute
abdominal emergencies. The first pilot report showed
a mortality of 14.5% and the reported mortality of the
first national audit was 11.6%.* The eighth NELA audit
reported in November 2021 reported mortality of 9.2%.3
The decrease in mortality over time has been attributed
to the presence of senior staff for high-risk patients, and
adequate postoperative care in high care units (HCU) or
intensive care units (ICU) according to risk profile.® Quality
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improvement studies in Sweden and Denmark have shown
that standardised protocols in the management of abdominal
emergencies, including goal-directed resuscitation, early
antibiotic initiation and early imaging to aid early source
control in a select group of high-risk patients significantly
improves postoperative mortality.”® Adequate postoperative
level of care in HCU and ICU also allows early recognition
of complications, allowing early management and hence
adding to the slightly improved mortality rates.

South African data mostly comprises of single centre
studies and there is currently no national database. A
prospective audit by Spence et al. included all emergency
laparotomies in Cape Town over a 3-month period. The
study analysed 450 laparotomies for trauma (29.1%) and
non-trauma (70.9%) related pathology and reported a
mortality rate of 15.7%.° A retrospective analysis by Naidoo
et al. comparing outcomes of emergency laparotomies for
trauma (n = 56) and non-trauma (n = 54) related pathology
in KwaZulu-Natal included 110 patients and reported a 30-
day in-hospital mortality of 16.4%.!°

South Africa is an upper-middle income country with
a unique 2-tiered, unequal health care system. The public
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healthcare system is utilised by approximately 86% of the
population but receives only 50% of the total healthcare
expenditure.!" It has its unique challenges as well as the
ubiquitous problems of upper-middle income countries such
as large volume of emergency conditions requiring surgery,
with limited resources.

The aim of this study was to audit the mortality and
morbidity of emergency abdominal surgery in the unique
South African public health care system. Secondary
endpoints were to identify system shortfalls to allocate
quality improvement programmes to improve outcomes of
acute abdominal emergency procedures.

Methodology

Study design and period

A retrospective review of a prospectively maintained
database was conducted on emergency surgical procedures
carried out in all the public-funded health facilities in the Cape
Town Metro West, South Africa. All patients who underwent
emergency abdominal surgical operations (laparotomy/
laparoscopy) from 28 January 2021 to 31 January 2022 in
the Metro West health district of Cape Town were included.
Abdominal surgery was defined as any abdominal operation
requiring open or laparoscopic exploration for emergency
(unplanned) indications, trauma or otherwise. Acuity was
defined using the standard National Confidential Enquiry
into Patient Outcome and Death (NCEOPD) classification.

Study population

The public-funded health system in South Africa is divided
into several health districts each with a central referral
hospital. Groote Schuur Hospital (GSH) is the central
referral hospital in the Cape Town Metro West health district
and accepts referrals from three public surgical units within
this health district. There are two district level hospitals
(Mitchell’s Plain District Hospital and Victoria Hospital)
and one regional level hospital (New Somerset Hospital).
Several private healthcare facilities in this region would
intermittently refer uninsured individuals. Collectively,
these hospitals make up the surgical referral base within

the district which serves an estimated catchment area of
2 293 000 uninsured individuals.

Data analysis

Data was captured using REDCap (Research Electronic Data
Capture, Vanderbilt University) (https://projectredcap.org).
A formal introduction to the study was made to all general
surgeons and trainees at the participating hospitals and at least
one clinician per hospital was responsible for data capture.
Data was entered using mobile phones or electronic tablets
into the Emergency Laparotomy/Laparoscopy Collaborative
(ELAC) database. Hospital theatre registries were reviewed
at each site to ensure compliance. Data collection included
any adverse events (AE) requiring surgical, endoscopic, or
radiological intervention or resulting in death. All AEs were
recorded daily on ward rounds until discharge or date of
demise. All hospitals in the district reported at a combined,
monthly morbidity and mortality meeting where the outcome
measures were further verified.

Statistical analysis was performed using IBM SPSS
(Chicago) Statistics version 28.0.1. Patient characteristics
and perioperative details were analysed using descriptive
statistics, and correlation with mortality assessed using chi-
squared tests. A logistic regression analysis was performed
to identify significant factors predictive of 30-day mortality.
Variables were excluded from analysis if more than 20% of
data was missing from the data set.

A confidence level of 95% was used. Unless otherwise
indicated, a two-tail test hypothesis was used with an alpha-
value of 0.05 as a discriminator for rejection of the null-
hypothesis.

Results

There were 1471 patients who required emergency
abdominal operations during the study period. The mean
age was 36.7 (standard deviation (SD) = 15.95) with a male
preponderance of 64.7%. At presentation to a surgical unit
the median duration of symptoms was 2 days (interquartile
range (IQR) = 0—84). The overall 30-day mortality was 8%
(n = 118) where 0.95% (n = 14) demised within 24 hours
post-surgery (Table I).

Table I
(n =1353) Alive 30d Demised 30d Overall p-value
(n=118) (n=1471)
Age (median, IQR) 35 (25-46) 52 (40-63) 36.7 (26-47) <0.01
Gender (male) 882 (65.2%) 70 (59.3%) 952 (64.7%) 0.201
1 853 (63%) 36 (30.5%) 889 (60.4%)
2 417 (30.8%) 32 (27.1%) 449 (30.5%)
ASA <0.01
3 76 (5.6%) 37 (31.4%) 113 (7.7%)
4 7 (0.5%) 13 (11%) 20 (1.4%)
0 1091 (81.2%) 52 (44.1%) 1143 (78.2%)
ECOG 1 194 (14.4%) 45 (38.1%) 239 (16.3%)
2 40 (3%) 12 (10.2%) 52 (3.6%) <0.01
3 11 (0.8%) 5(4.2%) 16 (1.1%)
4 7 (0.5%) 4 (3.4%) 11 (0.8%)
Codman score 4(4-5) 5(4-6) 4(4-4) <0.01
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Most patients (1338 or 91%) were American Society of
Anaesthesiologists (ASA)'? class I and II, with an overall
mortality of 5%. One hundred and thirty-three patients were
ASA class II and I'V with an overall mortality of 37.6%.

From the cohort of 1471 patients, the HIV status was
known in 645 (44%). Twenty-five percent (n = 161) of those
with a known HIV status were positive. Most patients (73.7%
n = 1085) had a body mass index (BMI) between 18.5 and
40, 13.3% (n = 196) were morbidly obese with BMI over 40
and 1.8% (n =27) super obese with BMI over 50 and 10.1%
(n = 149) were underweight with a BMI < 18.5.

The procedures were performed open in 56.4% (n = 830),
laparoscopically in 35.7% (n 525) and laparoscopic
converted to open in 7.9% (n = 116) of patients. Trauma
constituted 33% (n = 480) of the emergencies. Mortality
data according to pathology is summarised in Table II. The
highest cause of mortality in this study was associated with
colorectal emergencies (17%), followed by small bowel
obstruction and perforated peptic ulcer disease (10%), then
trauma (7%) and appendicitis (3%).

Table II: Indications for surgery

Overall Demised 30d Mortality

(n=1471) (n=118) rate
Trauma 480 (33%) 32 (27%) 7%
Appendicitis 438 (30%) 12 (10%) 3%
Colorectal cancer 96 (7%) 16 (14%) 17%
Adhesive small bowel 74 (5%) 7 (6%) 10%
obstruction
Perforated peptic ulcer 66 (5%) 7 (9%) 10%

The operations were performed by trainees and medical
officers without supervision in 782 (53%). Consultant
supervision was present in 689 (47%), with the consultant
the primary surgeon in 378 (26%) of cases. Time to theatre
was defined as the time of booking the operation to the time
of the patient reaching the operating table. The median time
to surgery was four hours (IQR = 0-34). The median duration
for length of procedure was 90 mins. The postoperative care
took place in the ward for 1234 (84%), HCU for 84 (6%) and
ICU for 153 (10%) of patients. The median length of stay
was 5 days (IQR = 1-424).

Thirty-two percent of patients developed severe
postoperative complications (n = 471) defined as Clavien-
Dindo"® Grade Il and I'V. Of those developing complications,
25% (n = 118) demised. Thirteen per cent of all patients
required re-operation (n = 196). One hundred and fifty-one
(10.4%) required inotropic support during the perioperative
and/or postoperative period with a mortality of 36.4%.

Using univariate analysis, the factors associated with
significant mortality risk were higher ASA class, higher
Eastern Cooperative Oncology Group (ECOG) score,'*
increasing age, higher Codman score,'> length of the
procedure, presence of consultant during procedure, faecal
contamination, contamination of more than one abdominal
quadrant and use of inotropes intraoperatively (Table III).

Logistic regression with mortality as the dependent
variable and preoperative factors as independent variable
identified age, ASA status, length of operation and use of
inotropes as independent predictors of 30-day mortality.
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Table III: Predictors of mortality

Factors Odds 95% confidence p-value
ratio interval
Age 1.049 1.03-1.06 <0.001
Length of procedure (mins) 1.005 1.001-1.008 0.006
Inotropes intraoperatively 0.117 0.068-0.200 <0.001
Codman score 1.611 1.097-2.366 0.015
ASA 0.616 1.012-2.697 0.143
Delay to theatre 1.01 0.997-1.012 0.208

Discussion

Literature on outcomes of emergency laparotomy (EL)
originates mostly from high-income countries, with a paucity
of data following emergency abdominal surgery in low- and
middle-income countries (LMICs) which is surprising given
the frequency of these procedures.

Quality improvement studies in developed countries
have shown that standardised protocols in the management
of abdominal emergencies, including goal-directed
resuscitation, early antibiotic initiation and early imaging
to aid early source control in a select group of high-risk
patients significantly improve postoperative mortality.”$
Adequate postoperative level of care in HCU and ICU also
allows early recognition of complications, allowing early
management and hence adding to the slightly improved
mortality rates.

This study presents data from a large series of patients
requiring emergency abdominal surgery in a South African
metropole. The overall mortality rate was 8% at 30 days,
comparable to that previously reported of 7 to 21%.'6-18
Amongst those who died within 30-days, 68% (n = 80)
survived the first 72 postoperative hours.

The patients in this study were younger than in studies
from high income countries (HIC) and the median age
of our sample was in the third decade as opposed to the
seventh decade reported in Denmark.! As in studies from
the UK, Denmark and USA, our sample also showed a male
predominance.!'®-?? This can be explained by the high number
of penetrating trauma and appendicitis cases in the cohort
that generally occurs in younger individuals. Penetrating
trauma has a male predominance. Gender was not predictive
of 30-day mortality.

ASA physical status is one of the evaluation tools to
predict postoperative mortality and morbidity.'> While ASA
was a predictor of mortality in this study, 91% of the sample
were classified as ASA 1 or 2, suggesting insufficient data to
conclude impactful odds of ASA 3 and 4 status on mortality.

Longer operating times also correlated with mortality.
The mean operating time for the mortality cohort was 143
minutes (SD= 68). Previous studies have shown a correlation
with operative time longer than 150 minutes and greater
postoperative systemic inflammatory response, and fewer
postoperative complications in those undergoing operations
shorter than 150 minutes.!0-2324

Our resource-constraint services are often led by trainees
after hours. A consultant surgeon was present in 47% of
all emergency laparotomies. However, in the cohort of
mortalities, a consultant surgeon was present in 67% of
cases. In cases where no consultant oversight was sought the
mortality was 3%, which indicates that trainees appropriately
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call for consultant involvement in more critical or complex
cases.

One third (32%) of the study population developed
postoperative  complications. The most common
complications included re-operation, superficial surgical site
infection and deep surgical site infection.

The spectrum of disease in our study sample is
comparable to that reported in HIC.?* Trauma was the most
common indication for surgery with a mortality rate of 7%.
Trauma surgery is predominantly for penetrating trauma —
a testimony of the high incidence of violent crimes in the
Western Cape metropole. Appendicitis was the second most
common indication for emergency surgery, with a mortality
rate of 3% which is higher than the 2% mortality reported
from a tertiary institution in another region in South Africa,
namely KwaZulu-Natal>> and significantly higher that the
0.3% reported in published data for HICs.?® The mortality of
complicated peptic ulcer disease requiring surgery was 10%,
comparable to that reported in the UK (11%).22 Colorectal
emergencies were associated with the highest mortality
(17%), with mortality of 13% reported for emergency
colonic resections in the UK.??

From this audit, the mortality of appendicitis was 3%,
which is significantly higher than the mortality published in
HICs. Of the 434 patients with appendicitis, 333 (76%) were
performed laparoscopically. Forty-two (12.6%) of those
started laparoscopic were converted to laparotomy. Fifty-
nine 59 (13.6%) were upfront laparotomies for generalised
peritonitis. There was no record of Lanz incisions. Two
hundred and eighty-seven (66%) patients had intraoperative
findings of contamination. Of those, 15 (5%) had infected
serous fluid, 210 (75%) had purulent contamination,
and 62 (20%) had feculent contamination. Of those with
contamination, 137 (48%) had localised sepsis, 96 (33%)
had more than one quadrant but less than four quadrant
sepsis, and 54 (19%) had four quadrant sepsis. Fifteen
patients were transferred to ICU postoperatively and 5 to the
HCU. Thirteen patients demised within 30 days.

These findings indicate that patients with acute appendicitis
are referred to surgical units late in the disease course. This
finding is concerning as outcomes of appendicitis could be
used as amarker of efficiency of surgical systems.?” Processes
and systems should be investigated to ensure improvements
in diagnosis and referral of patients with acute appendicitis
at clinic level.

Strengths of the study include the large sample size
from all surgical procedures in a geographic area, thereby
ruling out referral bias. This study has several limitations,
including missing data points in some patients and that only
in-hospital adverse outcomes were captured.

Conclusion

Despite resource constraints, the care of patients presenting
with abdominal emergencies requiring emergency abdominal
surgery in this population received care with mortality
outcomes comparable to that reported in the literature.
This audit can be used as guide to identify healthcare
system shortfalls to improve outcomes, especially in the
management of appendicitis.
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