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Outcomes of Complicated Acute Appendicitis at a Central Academic Hospital in 
Johannesburg South Africa 
Abstract  
Background:  Laparotomy remains the most practiced approach for complicated appendicitis 
in some countries, including South Africa.  This study compared the outcomes of patients who 
had a laparotomy or laparoscopic surgery for complicated acute appendicitis.     

Methods: A retrospective review of patient records that had either a laparotomy and 
appendectomy or a laparoscopic appendectomy was undertaken. Data collected included 
demographic information, duration of symptoms, length of hospital stay, time to surgery, type 
of surgery, need for ICU admission, number of relooks, microbiology and outcomes.  

Records of 200 patients of whom 62 patients (31.0%) had a laparoscopic appendectomy and 
138 patients (69.0%) had an open appendectomy were included. Eighty-two patients (59.4%) 
who had an open appendectomy had a midline laparotomy. Postoperative complications 
developed in 46.4% of laparotomy vs 17.7% of laparoscopy patients (P<0.001). The mortality 
rate was 9.5% overall, with significantly higher mortality in the laparotomy group at 13.0% vs 
1.6% in the laparoscopic group (P=0.009). Patients who died had significantly higher rates of 
complications and need for relook surgery (P<0.001). Histology showed a normal appendix in 
13/138 patients (9.4%), granulomatous lesions and parasitic infection each in 5 patients (3.6%). 

Conclusion: The majority of patients with complicated acute appendicitis had a appendectomy 
via laparotomy and this group of patients developed significantly more postoperative 
complications. The mortality rate was also significantly higher in patients who underwent a 
laparotomy.  

Key words: Appendicitis, Laparoscopy, Laparotomy, Mortality  

 Introduction 
Acute appendicitis is a common surgical emergency worldwide (1,2). Whilst there is variation 
in geographic locations, the estimated lifetime risk of developing acute appendicitis in the 
western literature is nearly 10% (1,2). Globally appendicitis remains a burden on health care 
systems, not only due to morbidity and mortality rates for each country, but also due the 
associated economic costs (3).  

Complicated appendicitis is an umbrella term for acute appendicitis that progressed to an 
inflammatory mass, appendix abscess or ruptured appendicitis with generalized peritonitis 
(1,3). In the US, UK and Norway, complicated appendicitis accounts for 13 to 20% of all 
presentations of appendicitis (1). Predictably those that present with a complicated appendicitis 
would have a longer duration of symptoms (1). However, the very young (<10 years old) and 
those presenting beyond the 5th decade of life (>50 years old) often present with complicated 
appendicitis within 48 hours of onset of symptoms (1). 

The diagnosis of acute appendicitis uses a plethora of options and is often more a risk 
stratification than an absolute diagnosis as appendicitis can only be confirmed on 
histopathological examination (1). It is sometimes difficult to differentiate simple from 
complicated appendicitis on clinical examination alone (1), however it remains important to 
distinguish simple from complicated acute appendicitis as they are managed differently.  

Individuals who are at risk of complicated acute appendicitis include women who are pregnant, 
patients above the age of 50 years and those with immune compromising condition, such as 
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diabetes mellitus or human immunodeficiency virus (HIV) infection (4). Patients with 
gangrenous complicated appendicitis are likely to have significantly elevated white cell count 
(WCC) and C-reactive protein (CRP) on admission (4). 

The most feared complication of acute appendicitis is free rupture with generalized peritonitis 
as it is associated with higher rates of mortality (1,3,5). Patients with ruptured appendix often 
require admission to an intensive care unit (ICU) for organ support, in addition to surgical 
intervention (1,6). Some patients who have had laparotomy or laparoscopy for a ruptured 
appendix require a relook procedure, which may be planned or mandatory (1). Whilst there is 
no consensus on the absolute indication for a relook procedure, mandatory relook is 
recommended for extensive contamination or necrotizing fasciitis (1–3).  

Although international guidelines recommend laparoscopy over laparotomy for complicated 
acute appendicitis with purulent peritonitis, the ultimate choice of the operative approach is 
influenced by the surgeon’s experience, institutional policies, and availability of equipment 
(1). From the literature, complicated appendicitis managed laparoscopically has reportedly 
better outcomes than appendectomy via the open approach (6,7). Despite local studies  
demonstrating the safety and benefits of laparoscopy in complicated appendicitis, open 
laparotomy remains the most practiced approach for ruptured appendix in South Africa (3,6,7). 

On admission, an empiric broad spectrum antibiotic is administered intravenously and 
antibiotics which are selected for the treatment of a patient with complicated acute appendicitis 
should cover both aerobic and anaerobic organisms (1,4). The most commonly cultured 
organisms from patients with acute appendicitis are Escherichia coli, Streptococcus species, 
Enterococcus species, and Pseudomonas aeruginosa (8,9,10,11).  

Worldwide studies indicate that median length of hospital stay (LOS) is about 3 days and 
approximately 2.4.3% of patients with acute appendicitis are admitted to ICU (1,4). In South 
Africa the mean LOS of patients with acute appendicitis is 5 days, whereas an estimated 9.6 % 
of patients require ICU admission (3). Additionally, South African data including both simple 
and complicated cases report a surgical site infection rate of around 19% (3). The Clavien-
Dindo classification is currently one of the preferred methods to standardize reporting of post-
operative complications (12). 

In 1891 Mc Burney reported a 24.3% mortality in New York in patients with ruptured 
appendicitis(21). Currently, high income countries report an overall mortality rate of around 
0.3% (1,3). However, mortality in low-income settings such as countries in Sub-Saharan Africa 
is reported to be as high as 5.4% (3,4,7).  

This study’s aims were to investigate the outcomes of all patients that had an appendectomy 
via laparoscopy or laparotomy during the period of January 2017 to March 2021 at Charlotte 
Maxeke Johannesburg Academic Hospital (CMJAH) and audit the clinicopathological features 
associated with worse clinical outcomes.  

 

Methods  
This was a retrospective, cross sectional study investigating records of patients aged 18 years 
or older who had been admitted to CMJAH with a diagnosis of acute appendicitis from 1st 
January 2017 to 31st March 2021. All patients over the age of 18, that had a clinical assessment 
of acute complicated appendicitis were included in the study. Patients were diagnosed as 
having a complicated appendicitis by the admitting doctor that assessed the patient to have 
generalized peritonitis. Those patients who were initially managed non operatively and then 
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later complicated were also excluded from this study. Data collected included age, sex, race, 
comorbid conditions, HIV status, duration of symptoms, WCC, CRP, and haemoglobin (Hb) 
results on admission. Time to surgery, type of surgical intervention, admission to ICU, number 
of relooks, overall LOS, microbiology, histology and complications according to The Clavien-
Dindo classification were also retrieved. Time to surgery was measured from the time of 
admission at the front desk of the hospital until the time the surgical consent was signed.  

Data Analysis 
An Excel spreadsheet of study data variables were imported into STATA v.16 (StataCorp, 
College Station, TX) for statistical analysis. Categorical variables are summarised as 
frequencies and percentages, whilst continuous variables are summarised as medians with 
interquartile ranges (IQRs). The chi-squared test or Fisher’s exact test and the Mann-Whitney 
U test were applied to categorical and continuous data, respectively, to test for associations 
with the outcome variables of type of surgery (laparotomy vs laparoscopy) and mortality. 
Univariate logistic regression was used describe the relationship between predictor variables 
and mortality outcomes. All tests were performed at the level of significance set at P<0.05. 

 

Results 
In total 252 patients presented to the CMJAH Department of Surgery with a diagnosis of acute 
appendicitis during the study period. Fifty-two patients were excluded as their initial diagnosis 
of appendicitis was deemed incorrect upon further investigation. Therefore, 200 patient records 
were included in the study, of whom 62 patients (31.0%) had a laparoscopic appendectomy 
and 138 patients (69.0%) had an open appendectomy, or laparotomy procedure. In the open 
appendectomy group, 82 patients (59.4%) had a midline laparotomy, 43 patients (31.2%) 
underwent a Lanz incision and 13 patients (9.4%) had incision over McBurney’s point. Of the 
138 patients that had an open appendectomy, 49 (35.5%) had a relook procedure and 17 
(12.3%) had more than one relook.  

 

Demographic and clinical characteristics of the study participants 
The demographic and clinical characteristics of the 200 study patients are shown in Table 1. 
The median age (IQR) at presentation of this adult population was 31 (24 to 40) years and most 
patients were male (70.0%)..  The median (IQR) days of duration of symptoms leading up to 
presentation was 2 (1 to 3) days and ranged from 1 to 48 days, with those patients undergoing 
laparotomy having significantly longer duration of symptoms than those undergoing a 
laparoscopy (P=0.003). Patients were more likely to present during the summer or autumn 
months of the year. Length of hospital stay was a median (IQR) of 4 (2-8) days, with those 
receiving laparotomies staying significantly longer than laparoscopic patients (P=0.0003). 
Overall, 37.4.3% of patients reported complications, with the vast majority only reporting one 
complication (76.3%). Complications according to the Clavien-Dindo classification were 
significantly more likely in the laparotomy patients (P<0.001; Table 1 & Table 2). The mortality 
rate was 9.4.3% overall, with significantly higher mortality in the laparotomy group at 13.0% 
vs 1.6% in the laparoscopy group (P=0.009) (Table 1). Those who died were also significantly 
older at a median (IQR) of 51.0 (42.0-58.0) years vs 29.5 (22.5-38.0) years in those who were 
alive (P<0.0001). 
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Table 1. Demographic and clinical characteristics of the study population by surgical 
approach 

Parameter All 
(N=200) 

Laparotomy 
(n=138) 

Laparoscopy 
(n=62) 

P-value 

Age, median years (IQR) 31 (24-40) 31 (25-43) 29 (23-38) 0.06 
Sex: Males, n (%) 140 (70.0) 106 (76.8) 34 (54.8) 0.002 
Symptom duration, median days (IQR) 2 (1-3) 3 (1-4) 2 (1-3) 0.003 
Day of presentation, n (%) 

Weekend (Friday-Sunday) 82 (41.0) 62 (44.9) 20 (32.3) 0.092 
Weekday (Monday-Thursday) 118 (59.0) 76 (55.1) 42 (67.7) 

Season of presentation, n (%) 
    

Autumn 60 (30.0) 
   

Winter 49 (24.5) 
   

Spring 32 (16.0) 
Summer 59 (29.5) 

   

WCC (x109) 12.7 (9.6-16.9) 13.3 (9.9-17.4) 11.1 (8.7 -15.4) 0.02 
CRP, mg/L 130 (44-292) 160 (63-304) 61 (19 - 87) 0.0004 
LOS, median days (IQR) 4 (2-8) 5 (3-9) 3 (2-5) 0.0003 
Complication(s) - yes, n (%) 75 (37.5) 64 (46.4) 11 (17.7) <0.001 
Mortality, n (%) 19 (9.5) 18 (13.0) 1 (1.6) 0.009 
Abbreviations CRP, C reactive Protein; IQR, interquartile range; LOS, length of hospital stay; WCC, White 
Cell Count. 

 
Table 2. Clavien–Dindo Classification of Surgical Complications 

Grade Definition 

Grade I Any deviation from the normal postoperative 
course without the need for pharmacological 
treatment or surgical, endoscopic, and radiological 
interventions. 

Grade II Requiring pharmacological treatment with drugs 
other than such allowed for grade I complications. 

Grade IIIa Requiring surgical, endoscopic or radiological 
intervention not under general anesthesia. 

Grade IIIb Requiring surgical, endoscopic or radiological 
intervention under general anesthesia. 

Grade Iva Life-threatening complication requiring ICU 
management with single organ dysfunction. 

Grade IVb Life-threatening complication requiring ICU 
management with multi-organ dysfunction. 

Grade V Death of a patient. 
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Figure 1. Number of Complications following of Laparoscopy vs Laparotomy using the 
Clavien-Dindo grading system

Clinicopathological features of patients following appendectomy via open laparotomy 
approach for clinically diagnosed complicated acute appendicitis 
Table 3 shows the clinical parameters of the group of patients who received an open 
appendectomy via laparotomy according to mortality outcome. Patients who died following an 
open appendectomy were significantly older with a median (IQR) age of 51 (45-58) years 
compared to 30 (24-38) years in those who got discharged (P<0.0001). Patients who died had 
significantly higher rates of complications, need for relook surgery, raised CRP and raise Hb 
levels (Table 3). Amoxicillin/clavulanic acid was prescribed empirically in 132 patients (96%), 
while 5 (3%) had a combination of Amoxicillin/Clavulanic acid and Fluconazole.

Table 3. Demographic & clinical characteristics of patients who had laparotomy 
according to mortality

Parameter Dead
(n*=18)

Alive
(n*=120)

P-value

Age, median years (IQR) 51 (45-58) 30 (24-38) <0.0001
Sex: Males, n (%) 16 (88.9) 90 (75.0) 0.244
Symptom duration, median days 
(IQR)

3.5 (3-6) 2 (1-4) 0.04

LOS, median days (IQR) 6 (2-13) 5 (3-8) 0.373
ICU admission - yes, n (%) 16 (88.9) 9 (7.7) <0.001
Complication(s) - yes, n (%) 17 (94.4) 47 (39.2) <0.001
Relook(s) - yes, n (%) 14 (77.8) 35 (30.4) <0.001
Antibiotic(s) - yes, n (%) 17 (94.4) 120 (100.0) 0.130
Biochemistry
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WCC (x109) 10.7 (8.6 -16.3) 13.5 (10.3-17.7) 0.131 
CRP mg/L  312 (246-350) 134 (53- 291) 0.0001 
Hb g/dl 12.8 (9.9-14.4) 14.8 (13.3-16) 0.004 

*Not all parameters were available for each patient, percentages calculated per available denominator.  
Abbreviations: CRP, C reactive protein; Hb, Haemoglobin; ICU, Intensive Care Unit; IQR, interquartile 
range; LOS, length of hospital stay; WCC, White Cell Count. 

 
Laboratory and histopathological findings in patient undergoing appendectomy via open 
laparotomy approach 
Overall, the median (IQR) WCC values upon admission for patients admitted with acute 
complicated appendicitis and undergoing a laparotomy was 13.3 x109 (9.9 to 17.4 x 109), and 
this did not differ according to mortality (Table 3). The median (IQR) CRP values was 
significantly higher at 312 (246-350) mg/L in those who died compared to 134.5 (53-291) mg/L 
in alive patients (P=0.0001). The median (IQR) Hb level on admission was significantly lower 
in those who died (P=0.004). Only six patients (4.3%) had CD4 counts and viral loads captured, 
therefore these results were excluded from the analysis.  

 
The results of microscopy, culture and sensitivity (MC+S) of blood or fluid collected intra-
operatively could be traced in 72 (52.2%) of the laparotomy patients. Results of MC+S showed 
no bacterial growth in 33 patients (45.8%), with cultures from 28 patients (38.9 %) growing 
only one species of bacteria and that of 20 patients (27.8%) showing polymicrobial growth. In 
17 patients (35.4%) who had positive cultures, the organisms cultured were sensitive to 
Augmentin. Escherichia coli was cultured in 39 (76.2%), Bacteroides fragilis in 5(10.4%) and 
Pseudomonas aeruginosa in 4 (8.3%) of patients.     

           

Overall, in 110 patients (54.3%) a diagnosis of acute appendicitis was confirmed on 
histological examination. Of the 28 patients that did not show acute appendicitis, 13 (9.4%) 
had a normal appendix, 5 (3.6%) had granulomatous lesions and 5 (3.6%) patients had a 
parasitic infection. One of the records had histological report of dysplasia in a patient who was 
lost to follow up and presented a few years later with metastatic colon cancer. Table 4 shows a 
list of all the incidental findings.  

 
Table 4: Incidental findings in patients who had appendectomy for clinically 
complicated appendicitis diagnosed  (n = 138) 
Pathology Number (%) 

Normal appendix  13 (9.4%) 

Tuberculosis or granulomatous disease 5 (3.6%) 

Parasitic infection (Schistosoma species+ Ascaris species)  5 (3.6%) 

Neuroma  2 (1.4%) 

Lymphoid follicular hyperplasia  1 (0.7%) 

Dysplasia  1 (0.7%) 

No appendix in sample  1 (0.7%) 
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Time from admission to surgery
Overall, the median (IQR) time to surgery from admission was 21 (12-33) hours. The day of 
the week that the patient was admitted was reviewed to assess if there was a longer time to 
theatre on a weekend but showed no statistical difference (P=0.904). There was also no 
statistical difference in the likelihood of a patient undergoing a laparotomy or laparoscopy 
during the week or on the weekend (P=0.092).

A univariate analysis showed that each hour delay to theatre significantly increases the chance 
of mortality in the laparotomy group (Figure 2). After a delay of 16 hours, the chance of 
survival dropped from 99% to 89% post-laparotomy and this continued to drop per hour before 
tapering off after 58 hours. At hour 58 the survival rate was 71% in the laparotomy group 
compared to 98% in the laparoscopy group (P=0.011).

Figure 2. Kaplan-Meier survival estimate in laparotomy vs laparoscopy appendectomy 
patients.

Admission to ICU
Twenty-five (18 %) of patients that underwent an open appendectomy were admitted to ICU, 
which does not include patients that required ICU but there were no ICU beds available.

Table 5: Postoperative complications in patients who had laparotomy for complicated 
appendicitis (n = 75)



16 
 

Complication Number (%) 
Paralytic ileus  15 (20.3) 
Organ dysfunction  12 (16.2) 
Bowel resection and stoma or primary anastomosis  10 (13.5) 
Intra-abdominal collections  9 (12.1) 
Surgical site infection  7 (9.5) 
Iatrogenic small bowel injury  4 (5.4) 
Cardiac complications  3 (4.1) 
Pulmonary embolism  2 (2.7) 
Iatrogenic urinary bladder injury  2 (2.7) 
Re-admission  1 (1.4) 
Bowel evisceration  1 (1.4) 
Aspiration  1 (1.4) 
Bleeding from anterior abdominal wall 1 (1.4) 
Buttock abscess 1 (1.4) 
Deep vein thrombosis 1 (1.4) 
Tracheal Stenosis  1(1.4) 
Urinary tract infection  1(1.4) 
Retroperitoneal haematoma  1(1.4) 
Upper gastrointestinal bleeding 1(1.4) 
Unknown 1 (1.4) 

 

Discussion 
The study investigated 200 patients of whom the majority were male and 69% had an open 
appendectomy via laparotomy. The findings of this study report an overall mortality rate of 
9.4.3% in patients with acute appendicitis, with a significantly higher rate of 13.0% in patients 
undergoing a laparotomy vs 1.6% in laparoscopy patients. This is higher than expected as 
mortality in low-income settings in the Sub-Saharan Africa is reported to be 5.4% (3,4). 

The median age in this study population was 31 years, yet the median age was significantly 
older in those who died at 51 years. Age is a known risk for poorer outcomes, although a higher 
cut-off age of 65 years has been reportedly associated with mortality (10,13). In addition to 
age, a frailty index score should also be considered at admission. Males were significantly more 
likely to undergo a laparotomy at 75.7% vs 53.3% of females. In contrast to earlier published 
literature from South Africa, male sex was not associated with mortality in this study (6,7).  

Symptom duration was significantly longer in the patients who underwent laparotomies and in 
those who died. LOS stay was significantly shorter in the laparoscopy group by a median of 2 
days and had no association with mortality. In the literature there is conflicting reports of 
whether delay to theatre or in hospital delay is a predictor of poor outcome, however it is 
generally accepted that duration of symptoms is associated with poor outcomes or longer LOS 
and increased surgical site infection (14-18). It is worth noting that the reports referenced here 
measure delays of over 13 hours from time of hospitalization to theatre, however we report a 
median length of time of 19 hours. The latter is most likely due to limited theatre space at our 
institution, but this needs further investigation. In a univariate analysis, our study that showed 
that each hour delay to theatre increased the likelihood of mortality. After a 16 hour delay from 
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admission to theatre, the chance of survival had dropped to 89% and continued to drop per hour 
until it tapered off at 58 hours with a survival rate of 71%. Hence, each hour is important and 
affects mortality. Our findings support a need to reduce the time to theatre from the time of 
hospitalization to improve mortality in our population undergoing appendectomy via 
laparotomy. 

 
Although most of our study patients presented on a weekday, there was no was no statistically 
significant difference in time to theatre, which is not in keeping with the literature that shows 
a higher trauma burden on weekends which may affect time to surgery (19).  

Although many scoring systems for appendicitis have been described, we mostly rely on 
clinical expertise and radiological findings when diagnosing acute appendicitis at our 
institution, as well as when determining which patients are complicated. Finding a suitable 
routinely measured biomarker that can aid in discriminating at risk patient populations in acute 
appendicitis would be valuable. WCC and CRP were significantly elevated in laparotomy vs 
laparoscopy patients, but only a raised CRP was significantly associated with mortality 
(P=0.0001). In addition, Hb was protective against mortality (P=0.004) but this may be an 
indicator of underlying chronic disease. Unfortunately, the mean cell volume and iron studies 
were not available from this data.  

 
Overall we found a 37.5 % complication rate with significantly more patients in the laparotomy 
group developing complications at 46.4% compared to 17.7% in the laparoscopy group 
(P=0.0003). This may be due to the admission team being more likely to triage sicker patients 
to the laparotomy group, although this is in keeping with other studies that reported higher 
incidences of complications in laparotomy vs laparoscopy groups (6,7) Additionally, 94.4% of 
the patients who died developed complications vs 39.2% in the alive group. The most 
commonly reported complication was a paralytic ileus, followed by bowel resection. In other 
studies, the most commonly reported complications are related to intra-abdominal collections 
and surgical site infections (20,21). As to why our complications rates are higher than expected 
was not explored in this paper, one theory is that we may be better reporting our complications. 
Bowel resections and stoma are not reported in international studies as a documented 
complication.  

Admission to ICU showed a remarkable association with mortality, in that 88.9% of those 
who died were admitted to ICU.  This is not surprising in our setting as ICU beds are a rare 
commodity and only the most critically ill have access to ICU care (22). Significantly more 
patients in the mortality group also had a relook procedure at 77.8% compared to 30.4% in 
the alive group (P<0.001). In our study, empiric antibiotic use was not associated with 
mortality. The most common organisms included Escherichia coli that was cultured in 39 
(76%) patients, followed by Bacteroides fragilis in 5 (10%) and Pseudomonas aeruginosa in 4 
(8%) patients. These findings are similar to those reported in a Nigerian study (9).  

In this study we report a negative appendectomy rate of 9 % in those who underwent a 
laparotomy and appendectomy.  

The limitations of this study include that it was done retrospectively and from hospital records 
that may have had inaccuracies and missing data in recording. The sample size of the 
microbiology is not large enough to draw any conclusions.  
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Conclusion  
Appendicitis is a common surgical emergency and we report higher mortality and morbidity 
rates from this study population than what is reported globally. The fast majority of our patients 
still have open appendectomies, even though access to laparoscopic equipment has improved. 
Factors that may predict the patient population most at risk of mortality in our setting include 
the duration of symptoms, delay to theatre, index CRP levels, number of relooks and type of 
surgery. 

Despite numerous local studies demonstrating the safety and benefits of laparoscopy in 
complicated appendicitis, laparotomy remains the most practiced approach for ruptured 
appendix in South Africa (6,7). This may be driven by surgical expertise or bias, rather than 
lack of access to laparoscopic equipment.  
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Title: 

Outcomes of Complicated Acute Appendicitis at a Central Academic Hospital in Johannesburg 

South Africa 

Introduction 

Acute appendicitis is a common surgical emergency worldwide1-3.  Whilst there is variation in 

geographic locations, the estimated lifetime risk of developing acute appendicitis in the western 

literature is nearly 10%1,3. Since appendicitis was first described in 1886, incidence reports in 

developed nations have plateaued, contrasted to newly industrialized nations that  report 

increasing incidence 1. Globally appendicitis remains a burden on health care systems not only 

due to morbidity and mortality rates for each individual country, but also due the economic 

costs associated.   

Acute appendicitis is a challenge for low- and middle- income countries due to limited 

resources and expertise3. In South Africa, the incidence of acute appendicitis is estimated to be 

less than 9 per 100,0003.  

Literature review 

Traditionally the pathogenesis of acute appendicitis was described as a continuum4,5 beginning 

with luminal obstruction secondary to a fecalith, lymphoid hyperplasia, a caecal tumour or 

intestinal parasites4,5. Luminal obstruction of the appendix is followed by bacterial overgrowth, 

ischaemia, necrosis of its wall and ultimately perforation4,5. Simple or non-complicated 

appendicitis is defined as appendicitis that presents before perforation, whilst complicated 

appendicitis is thought to be a consequence of appendicular perforation4,5. Newer hypotheses 

however suggest that the complicated appendicitis may be an entirely different biological 

process4,6. Moreover, simple and complicated appendicitis may not represent a natural 

progression of one disease process4.  
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Whilst predominantly a disease of young males1,3, acute appendicitis can occur in any age 

group and affect any gender. The classical symptom pointing toward appendicitis is a vague 

peri-umbilical pain which later migrate and become a localised right iliac fossa pain3. The pain 

of acute appendicitis is associated to a varying extent with fever, anorexia, nausea and 

vomiting3. Atypical or non-classical symptoms of acute appendicitis often do not include the 

migratory pain1,3.  

 

As mentioned earlier, at presentation appendicitis is either simple or complicated. Complicated 

appendicitis is an umbrella term for acute appendicitis that progressed to an inflammatory 

mass, appendix abscess or ruptured appendicitis with generalized peritonitis1,5. In the US, UK 

and Norway, complicated appendicitis accounts for 13 to 20 % of all presentations1. Predictably 

those that present with a complicated appendicitis would have a longer duration of symptoms1. 

However, the very young (<10 years old) and old (>50 years old) often present with 

complicated appendicitis within 48 hours of onset of symptoms1. 

 

The diagnosis of acute appendicitis uses a plethora of options and is often more a risk 

stratification than an absolute diagnosis as appendicitis can only be confirmed on 

histopathological examination1. It is sometimes difficult to differentiate simple from 

complicated appendicitis on clinical examination alone1. There is also no single biomarker that 

is sensitive enough in diagnosing acute appendicitis1. The diagnosis of acute appendicitis is 

thus based on a combination of clinical findings, laboratory results, risk stratification scores 

and imaging1,3. It is also important to differentiate simple uncomplicated from complicated 

acute appendicitis as they are managed differently.  
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Individuals who are at risk of complicated appendicitis include women who are pregnant, 

patients above the age of 65 years and those with immune compromising condition such as 

diabetes mellitus or have tested positive for the human immunodeficiency virus6. There is an 

association with gangrenous complicated appendicitis and admission leucocytosis as well as 

an elevated CRP6. 

 

The mainstay of treatment of acute appendicitis is surgical1,3,5 and appendectomy is among the 

most common emergency surgical procedures1,3,5. Appendicectomy may be performed either 

using the open or the laparoscopic approach1. The laparoscopic approach has longer operative 

times and higher operative costs but has lower postoperative pain, postoperative complications, 

shorter length of hospital stay and earlier return to normal function1. Current guidelines 

recommend the laparoscopic approach over the open approach for simple uncomplicated 

appendicitis1.  

 

The most feared complication of acute appendicitis is free rupture with generalized peritonitis 

as it is associated with a higher mortality rate1,5,7. Patients who have ruptured appendix often 

require organ support in addition to surgical intervention1,11. The management of a patient who 

has ruptured appendicitis follows the principles which are contained in the Surviving Sepsis 

Guidelines and include fluid resuscitation, administration of a broad spectrum antibiotics and 

early control of the source control of sepsis13. Source control is achieved in theatre via 

laparoscopy or laparotomy1,5,11. Irrespective of the approach, appendectomy and abdominal 

drainage is done for generalised peritonitis1. Thereafter the patient is taken to ICU for further 

resuscitation13. Some patients who have had laparotomy or laparoscopy for ruptured appendix 

require a relook procedure, which may be planned or mandatory1. Whilst there is no consensus 
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on the absolute indication for a relook procedure, mandatory relook is indicated for extensive 

contamination or necrotizing fasciitis1,3,5.  

Although current international guidelines recommend laparoscopy over laparotomy for acute 

complicated appendicitis with purulent peritonitis, the ultimate choice of the operative 

approach is influenced by the surgeon’s experience, institutional policies, and availability of 

equipment1. However, complicated appendicitis managed laparoscopically has had better 

outcomes than appendectomy via the open approach16-20. Despite local studies by Thomson et 

al. (2015), Yang et al. (2015), Ndofor et al. (2016) and Fusi et al. (2017) demonstrating the 

safety and benefits of laparoscopy in complicated appendicitis, open laparotomy remains the 

most practiced approach for ruptured appendix in South Africa21-24. A 2014 prospective study 

from 2 public hospitals in Cape Town report that 24.7 percent of appendectomies were 

performed laparoscopically22. 

The treatment of non-generalised complicated appendicitis such as appendiceal abscess and 

appendiceal inflammatory mass is non-operative, as operative management increases the risk 

of ileo-caecal resection and postoperative intestinal fistulae25,26. An abscess or an inflammatory 

mass should be suspected in patients who present with features of acute appendicitis and have 

a palpable mass in the right lower quadrant of the abdomen. An appendix abscess is confirmed 

by ultrasound or CT scan of the abdomen.  The preferred treatment of an appendix abscess is 

image guided percutaneous drainage1.  

On admission a patient with acute appendicitis will have laboratory tests done which include 

WCC, CRP and sometimes procalcitonin and lactate level. Thereafter, an empiric broad 

spectrum antibiotic is administered intravenously. Antibiotics which are selected for the 

treatment of a patient who has complicated acute appendicitis should cover both aerobic and 

anaerobic organisms oral antibiotic biogram1,5. The most common organisms cultured from 
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patients who have acute appendicitis are Escherichia coli, Streptococcus species, Enterococcus 

species, and Pseudomonas aeruginosa29.  

Worldwide studies indicate that median length of hospital stay is about three days and 

about 2.4.3% of all presentations of acute appendicitis are admitted to ICU1,5,11. In 

South Africa mean length of hospital stay is 5 days, whereas an estimated 9.6 % of 

patients require ICU22. Additionally South African data including both simple and 

complicated cases report a wound sepsis of 19 percent postoperatively22. 

In 1891 Mc Burney reported a 24.3% mortality in New York in patients with ruptured 

appendicitis21. Currently, high income countries report a mortality rate of around 3 per 

1000 patients1,3. However, mortality in low-income areas such as Sub-Saharan Africa is 

reported to be as high as 54 per 10003,5,11. The emergency Laparotomy Network in the 

UK published the outcomes of emergency laparotomies in the UK. The above team 

reported a remarkably high mortality rate of 14 percent of all patients undergoing 

emergency laparotomies for any surgical indication27,28. Their study did not however 

include cases of acute appendicitis28.Furthermore, the Clavien-

currently one of the preferred methods to standardize reporting of post-operative 

complications30. 

Motivation for this study.  

Acute appendicitis is a common surgical emergency with the potential for significant morbidity 

and mortality especially when complicated. Majority of patients who have acute appendicitis 

in low- and middle-income present late when it has already complicated. Acute appendicitis 

remains a significant cause of ICU admission and mortality in low- and middle-income 

countries including South Africa. There is a need to study the outcome of patients who had 
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laparotomy for acute complicated appendicitis to in order to develop treatment strategies which 

may improve the results.  

Research question  

What is the outcome of laparotomy for complicated acute appendicitis at a central academic 

hospital in Johannesburg South Africa? 

Aim  

To determine the outcome of patients who presented with complicated acute appendicitis and 

had midline laparotomy.  

Objectives  

a) To determine demographic, clinicopathological findings and other risk factors in patients 

who had complicated acute appendicitis and were managed with a midline laparotomy.  

b) To determine the outcome as measured by admission to intensive care unit (ICU), length 

of ICU stay, over-all length of hospital stay, mortality, complications (Clavien-Dindo 

classification), following midline laparotomy for patients who had complicated acute 

appendicitis.  

c) To determine the microbiology and antibiogram of specimen taken during midline 

laparotomy for complicated acute appendicitis.  

Materials and methods 

i. Design: A single-centre retrospective study will be conducted using in-patient hospital 

records from the Department of General Surgery at Charlotte Maxeke Johannesburg 

Academic Hospital. The record review will span from 01 January 2016 to 31 March 2021.  

ii. Site of study: The study will be conducted at the Department of General Surgery at 

Charlotte Maxeke Johannesburg Academic Hospital, Johannesburg, Gauteng.  
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iii. Study period: 1st of January 2016 to the 31st March 2021. 

iv. Study population: All patients treated surgically for complicated appendicitis.   

v. Sample size estimation: On average 2-5 patients are admitted with complicated acute 

appendicitis weekly meaning that around 8-20 are admitted monthly and therefore 56-240 

per year.  

vi. Inclusion Criteria  

a) Records of patients 18 years and older who were admitted to the General 

Surgery Department 

b) Records of all patients managed via laparotomy for purulent peritonitis 

secondary to acute appendicitis 

c) Patient with confirmed acute appendicitis on histology  

vii. Exclusion criteria 

a) Negative appendectomies. 

b) Records of patients that were referred after the initial surgery. 

c) Records of patients with incomplete medical records for the outcome 

variables. 

viii. Measuring tool: An electronic tool will be used to manually extract data from the in-patient 

medical records and databases as well as from the National Health Laboratories Services 

(NHLS) database (Appendix A). The following data will be extracted: demographic data 

(age, gender and race), comorbid conditions (HIV and Diabetes), duration of symptoms, 

type of surgical intervention, number of relooks, admission to intensive care unit (ICU), 

length of ICU stay, over-all length of hospital stay, microbiology, histology, time to surgery, 

mortality, complications as measured by the Clavien-Dindo grading classification which is 

both reproducible and objective, smoking status, admission inflammatory markers (white 



29 
 

cell count, C-reactive protein or pro-calcitonin) and intra operative findings. The above 

data is available for collection in hospital records. 

ix. Sources of bias: As this is a retrospective study some records may be missing or 

incomplete. The data recorded will be reliant on clinicians’ findings which is subjective and 

may have variations from one surgeon to the next. There may be missing or lost 

investigations. Further there may be option bias as we may be choosing open surgery on 

very ill patients  

Data analysis  

To establish the outcome as measured by mortality in patients presenting with 

complicated appendicitis. Categorical variables will be summarised as frequencies and 

percentages. Continuous variables will be summarised as mean and standard deviation 

or median with interquartile range. To determine whether the relationships between 

-squared test or Fisher’s exact 

test will be carried out. The T-test or ANOVA will be performed for normally distributed 

data depending on the number of groups in the outcome variable of interest i.e.  mortality: 

alternatively for non-parametric data the Mann-Whitney U test or Kruskal-Wallis test will 

be applied. Multivariable logistic regression will be utilised to describe the relationship 

between multiple predictor variables and mortality outcomes. All tests will be performed 

using STATA v.16 (StataCorp, College Station, TX). 

Funding   

The estimate cost is R500 for photocopying which will be covered by the researcher.  

 

Ethics  
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Ethics clearance is essential for this study to proceed; no data will be collected before ethics 

has been obtained from the Human Research Ethics Committee (Medical) of University of the 

Witwatersrand. Approval will also be sought from the Head of Department of Surgery at 

CMJAH, CMJAH Research Committee and the CEO of CMJAH. The study will also be 

entered into the National Health Research Database (NHRD). Ethics is required for this study 

as it research is on humans; however, this is a retrospective study and will have no direct 

influence of the management of the involved patient. Patient information will remain 

confidential, and because of this informed consent is not required from the patient. Consent 

will be required from the gatekeeper of the data. This research will be submitted to a reputable 

journal with the intention of being published. 

TIMING  

 
Jul-Aug 2021 Aug-Sep 2021 Sep-Dec 2021 Dec-Jun 2022 

Preparing protocol X 
   

Protocol assessment 
 

X 
  

Submission to ethics 
committee 

 
X 

  

Data collection X 

Data analysis 
   

X 

Final write-up 
   

X 

 

 

Problems 

Apart from bias additional challenges to the research study include availability of the medical 

in-patient data and the retrieval of these records. Problems are likely to include incomplete, or 

lost records. Furthermore, there may be potential difficulty in accessing patient records 
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databases due to inaccuracies/inconsistencies in patient details such as name or hospital 

number. 
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