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Introduction

Since it was first described in the late 19th century, appendicitis has been the ideal “surgical disease” - a pathologic process, common throughout many locales, populations and cultures, which is potentially
life-threatening and for which surgical extirpation, carried out with a very low morbidity, resultsin a high cure rate, seemingly without any long-term sequelae. It isfor these reasons that appendectomy has
grown to be performed on up to 15% of the population of the developed world and that Harold Ellis wrote in 1989, “the treatment of acute appendicitis is appendectomy — and the sooner it is done, the
better.” (1) The main issues at that time were improvements in diagnostic accuracy in order to reduce the 20% or higher percentage of negative appendectomy.

In the 15 years since that review was published, the surgical literature on appendicitis, primarily from the developed world, has concentrated on the application of advanced imaging techniques, ultrasound
and CT scanning, to the diagnosis of appendicitis and of the role of prophylactic antibiotics and |aparoscopic appendectomy in its treatment. Recent reviews document these developments. (2 - 4) Jaffe's
chapter in the new edition of Schwartz’s Principles of Surgery is particularly thorough. (5) Although the advanced imaging techniques or laparoscopic appendectomy may seem of little relevance to the
African situation, this Review will discuss the results of this research, as well as possible advancesin the clinical diagnosis of appendicitis, its epidemiology in Africa, and the treatment of special cases and
advanced presentations.

Epidemiology

Appendectomy for appendicitis is well recognized in the devel oped world as the most common emergency surgical procedure. The rate of appendicitis has been constant across many western countries with
an incidence of 10/10000/yr and alifetime risk of appendectomy for appendicitis of about 7%.

Burkitt is responsible for transmitting the belief that appendicitisis uncommon in Africa or the devel oping world in general. Despite a paucity of data there no longer appears to be evidence for this belief.
Naaeder (6) from Ghana, Mungadi (7) in Nigeria, and Debrew (8) in areview of pediatric surgical emergencies from Ethiopia, all found appendectomy to be the most common surgical emergency in their
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hospitals. Awori (9) from Nairobi found that appendicitis was the diagnosisin 63% of males who underwent acute surgical procedures; in women the most common diagnosis was ectopic pregnancy. In the
study of Asefa (10) from Ethiopia, appendicitis was the 2nd most common cause of abdominal emergency. On the other hand Bickler’s study from the Gambia showed alow incidence of appendicitis. (11)
While the rate may decrease somewhat in hospitals where surgery for ectopic pregnancy and caesarean section are included in the statistics (9), there can be no doubt that appendicitisis a common condition
in Africatoday. In fact appendectomy is one of the procedures for which competence is expected of the non-specialist African doctor.

Appendicitis can affect all age groups but is most common in children, peaking in the second decade of life. It appearsto affect males slightly more often than females.

The mgjor difference in the epidemiology of appendicitis between Africa and the developed world lies in the rate of advanced appendicitis (free perforations and abscesses). In Africa these commonly
represent 40-50% of all cases (12) and are areflection of delayed presentation. The proportion of perforated appendicitisin large databases in the West is more like 20%. (10)

There are significant differences in mortality rates between Africaand the West. The case fatality rate for al cases of appendicitisin Sweden in the 1990s was 2.4/1000. (13) This very low rate of |ess than
0.2% rises proportionally with age. It increases five fold to 0.5% with perforation. The mortality rates for appendicitisin the African articles cited in the reports vary from 0.9 to 4% - certainly higher than in
the developed world, even taking into consideration the increased rates of perforation.

Patholo

The inflg%matory process in appendicitis begins in the mucosa and progresses into the deeper tissues of the appendiceal wall. Obstruction of the lumen, often with afecalith, plays an important role in the
pathogenesis. Carr (14) is of the view that appendicitis can only be properly diagnosed when there is neutrophilic infiltration of the muscularis. Barcia gives a quantitative measure of the number of
neutrophils in the mucosain the normal appendix.(15) The very high appendectomy rates in Madagascar documented by Langenscheidt (16) are anomalous and are associated with an excessive percentage
of normal appendices. This may reflect alack of histological feedback.

While the pathologic process usually continues unabated culminating in perforation and either free peritonitis or abscess formation, spontaneous resolution may occur.

Diagnosis

(Note: In order to assist those struggling with the statistical analysisin the subsequent articles | have included two evidence-based articles on diagnostic tests.) (17;18)

a. Clinical scoring systems

The diagnosis of appendicitis has rested on two main features: 1. evidence of acute peritoneal irritation in the right lower quadrant by history and physical examination and 2. laboratory signs of
inflammation.

The presentation of atemporal progression of acute central abdominal pain shifting to the right lower quadrant, associated with vomiting and subsequent mild fever, and accompanied by signs of peritoneal
irritation is diagnostic, but unfortunately absent in a significant percentage of cases. Anorexiais an almost universal feature. Vomiting almost always follows the onset of pain. Reliance on clinical indicators
alone resultsin a negative appendectomy rate of 15% or higher, especialy in women. The differential diagnosisis very wide but non-surgical abdominal pain isthe most common entity requiring
differentiation.

Delay in diagnosis results in increased rates of perforation and increased morbidity and mortality. (19; 20) Early referral for surgical opinion may play an important role in reducing delays.

In an attempt to improve diagnostic accuracy clinical scoring systems have been developed. In ameta-analysis of diagnostic studies, Andersson (21) concluded that, although individual variables had weak
discriminatory power, when combined they have strong predictive power. The most powerful variables were laboratory tests of inflammation — high WBC, percentage of neutrophils and C reactive protein
levels and clinical indicators such as history of migration of pain and evidence of peritoned irritation — rigidity and rebound tenderness. The Alvarado score uses 8 simple clinical and laboratory indicators to
reflect the risk of appendicitis. (22) Scores less than 5/10 are reflective of a decreased risk of appendicitis and high scores over 8/10 an increased risk. (23) Reports comparing the Alvarado score with
clinical diagnosis aone have failed to show a significant advantage. (23)

In cases of suspected appendicitis where the index of suspicion istoo low to mandate operation, active observation, comprising admission with serial clinical and laboratory examinations, is an accepted and
valuable tool, both in reducing unnecessary appendectomies and preventing missed diagnoses. (24 - 26)

b. Imaging techniques

Plain radiographs of the abdomen are often done, mostly to rule out other causes as their featuresin appendicitis are non-specific.

In the last 15 years ultrasound and CT scanning have been widely applied to cases of appendicitis. A number of excellent reviews describe the US and CT features of appendicitis and suggest indications for
use. (27 - 32) Ultrasound examination is operator dependent, probably less accurate than CT, but avoids the risks of radiation. (33) The thickness and compressibility of the appendix are diagnostic features.
Ultrasound is probably more widely available in Africa. Sensitivity rates of 55-96% and specificity rates of 85-98% have been reported with Ultrasound. CT scanning achieves sensitivity rates of 92-97%
and specificity rates of 85-94%. The use of contrast does not appear to be necessary. (34)

Despite the relatively high degree of accuracy of these tests, their role in daily management is unclear. (35 - 38) Cases with high clinical scores can be readily managed surgically without further imaging.
Similarly those with low scores can be excluded. Imaging is probably best reserved for those cases in which clinical diagnosisisindefinite. Thisis particularly relevant to abdominal pain in women where
ultrasound and laparoscopy play a greater role in reducing the higher rate of negative appendectomy. (see below).

What isan acceptablerate of negative appendectomy and can it be lowered?

While one might suppose that the accuracy of imaging techniques would result in a reduction in the negative appendectomy rate, | was unable to find any studies which conclusively show such a benefit.
Flum (39) retrospectively reviewed 63000 appendectomies over an 11 year period and found that neither a negative appendectomy rate of 15% nor a perforation rate of 25% changed during this period,
when advanced imaging techniques were being introduced. Hong's RCT showed no benefit with CT scanning when compared to clinical assessment alone. (30) Martin’s study which is retrospective is also
negative towards advanced imaging. (32) Jones's article which envisions a reduction in negative appendectomies to 2% with CT scanning is retrospective. (40) Paulson reviews the issue of suspected
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appendicitis and gives atreatment algorithm using imaging. (41)

Therapy

a. Antibiotic prophylaxis

A meta-analysis from the prestigious Cochrane Database of Systematic Reviews has concluded that antibiotic prophylaxis reduces post-operative infectious complications (wound infection and intra-
abdominal abscess) in appendicitis and should be routine. (42) Single dose regimes were as effective as multiple doses. The timing of medication, (pre, intra or post-operative), was apparently unresolved,
but other studies suggest antibiotics should be given before the incision. Whereas no conclusion was made about the specific antibiotics themselves, again other studies suggest that antibiotics, active against
the pathogenic organisms present in appendicitis, i.e. aerobic and anaerobic gram-negative bacilli, should be used. A useful regime would be metronidazole and an aminoglycoside such as gentamycin or a
third generation cephal osporin with anaerobic activity.

When advanced appendicitisis encountered, antibiotic prophylaxisis often prolonged for 7-10 days. Snelling (43) showed that limiting regimes to 3 days, or when temperature and WBC have normalized,
did not appear to increase the risk of post-operative infection.

b. Wound management

Surprisingly, (at least to me), arecent meta-analysis of studies comparing primary closure with delayed primary closure showed no decrease in wound infections with the latter and recommended primary
closure for open appendectomy. (44)

c. Lapar oscopic appendectomy (L A) ver sus open appendectomy (OA)

After the widespread introduction of laparoscopic cholecystectomy in the West during the 1990s, the laparoscopic approach began to be applied to appendectomy as well. Reviewing a very large number of
reports of LA, Kraemer (45) reported a negative appendectomy rate of 22%, although there may have been a reduced threshold to carry out appendectomy in these cases. He found that compared with
pathological examination, surgeons could correctly identify an abnormal appendix |aparoscopically with afalse negative rate of 3%. Sauerland carried out a meta-analysis of RCTs comparing LA and OA
for the Cochrane Database. (46) Wound infection rates for LA were only %2 those of OA. However there was athree fold increased risk of intra-abdominal abscess with LA. The duration of surgery was
longer for LA, hospital stay shortened, analgesia requirements less, return to work faster and hospital costs greater. They concluded that there were small but real advantagesto LA, particularly in women
and obese or employed individuals. A recent meta-analysis of RCTsin children concluded that LA reduced wound infections but was associated with a non-significant increase in intra-abdominal infections.
47

Whether these results have significant application in Africais doubtful. However, given the smaller number of cholecystectomies performed in Africa, LA may be a useful procedure on which to teach
minimally invasive techniques.

Incidental appendectomy has been generally condemned. While it is routine to remove a normal appendix during open appendectomy so as to avoid subsequent confusion, thisis not the case with
laparoscopy. Normal appendices found at laparoscopy should be left in situ.

Special cases

a. young children

It iswell known that appendicitis developing in children under 3 is almost universally perforated with generalized peritonitis. Alloo (48) reviewed the presentation in this age group with the associated
greater morbidity and mortality rates. Karaman (49) reviewed the rare cases of neonatal appendicitis.

b. theelderly

Similarly, appendicitis in the elderly is recognized as causing higher morbidity and mortality. Kraemer (50) found that patients over 50 years old had 35% perforated appendicitis compared with 13% in
younger patients and mortality rates of 3% compared with 0.2%. Podnos (51) reviewed intra-abdominal sepsisin the elderly.

¢. women of child bearing age

Women suffer an increased risk of misdiagnosis of appendicitis. For this reason imaging techniques particularly US should be more widely applied. In arandomized study Larsson (52) showed that a
negative appendectomy rate of 34% with OA could be reduced to 7% through the prior use of laparoscopy. In those patients who did not have appendicitis a definitive gynaecol ogic diagnosis was made in
73% compared with only 17% who had OA alone. After institution of aclinical practise guideline using laparoscopy, Blisard (53) showed a significant drop in the rate of negative appendectomy in women
from 31% to 23%. Pregnant women may devel op appendicitis and the diagnosis may be difficult. However appendicitis threatens fetal survival and appendectomy should not be delayed.(54 ;55)

d. appendicitisand AIDS

The incidence of appendicitis and of appendiceal ruptureisincreased in HIV positive patients. Rupture rates are inversely proportional to CD4 counts. While the clinical symptoms are the same, the WBC
may not be elevated. Appendicitis needs to be distinguished from opportunistic infections causing right lower quadrant pain in these patients. Spontaneous peritonitis may result from CMV, tuberculosis,
Cryptococcus and strongyloides. Kaposi sarcoma and non-Hodgkins lymphoma may present as inflammatory masses.

Advanced appendicitis

Advanced appendicitis, resulting usually from a delay in presentation, comprises gangrenous appendicitis, appendiceal phlegmon, perforation with abscess formation and free perforation with generalized

peritonitis. The first requires appendectomy although infectious complications maybe higher. Similarly the last requires appendectomy, peritoneal lavage and general methods to combat sepsis.

Controversy exists primarily over the management of the appendiceal mass. This occursin 2-6% of cases, in the older age group and is a not uncommon problem in Africa. The standard recommendation

has been to treat with antibiotics and serial observations of the mass. (1) There will be aclinical resolution in a significant percentage of cases. In 9-15% of cases the mass expands or the patient shows

deterioration. The appendiceal abscessis then drained and an interval appendectomy carried out in 4-6 weeks.

Okafor (56), from Nigeria, presents his experience with 30 such cases. A variety of techniques were used. Where US and CT scanning are available, they may be used to define the abscess and also drain it
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percutaneously. (57) Brown (58) concluded there was an increase in morbidity and hospital stay when immediate appendectomy was performed under these conditions. Friedell (59) reports on 5 cases of
interval appendectomy carried out after resolution of an appendiceal mass. Kaminski (60) questioned whether interval appendectomy was justified. In a pediatric study, Samuel (61) found that a significant
percentage of children had recurrent symptoms requiring interval appendectomy. Interval appendectomy also allows for assessment of additional pathology such as appendiceal or colonic neoplasm.

Conclusions

1. Those patients, who present to emergency departments with abdominal pain suspicious of appendicitis, should have an early surgical consultation and laboratory investigations including WBC, CRP (if
available) and urinalysis.

2. Clinical scoring systems such as the Alvarado score may play arole in differentiating patients with high and low risk of appendicitis.

3. Advanced imaging techniques should not be applied routinely although they may be valuable when the clinical diagnosisis uncertain. Ultrasound is particularly valuable in women.

4. Active observation is an appropriate method for managing uncertain cases.

5. All appendices removed at operation for appendicitis should be submitted to pathological analysis.

6. Rates of negative appendectomies, based on pathol ogic examination, and perforated appendicitis should be maintained for each hospital.

7. Prophylactic antibiotics should be used routinely in cases of appendicitis.

8. There seems to be no value in the use of delayed primary closure in appendicitis.

9. There are small but definite benefits to laparoscopic appendectomy. It may be contraindicated in cases of advanced appendicitis.

10. Laparoscopy is particularly suitable for women in whom it lowers the negative appendectomy rate and results in a greater yield of alternative diagnosis.

11. Therisk of perforation and mortality rates are considerably increased for appendicitis at the extremes of life.

12. Appendiceal massis best treated expectantly with antibiotics or with abscess drainage aone. Interval appendectomy should probably be carried out 6-10 weeks after the initial illness.

Brian Ostrow MD, FRCS(C)
Guelph, Ontario, Canada

Click here to comment on this article.
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