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APPENDICITIS
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Appendicitis is one of the commonest causes of an acute abdomen in
developed countries, with about one in six people undergoing
appendicectomy. It is rare before the age of 2 years, but affects all other age
groups, especially children and young adults.

Late appendicitis.

Pathology
* ~~The clinical manifestations of acute

appendicitis are due to suppurative bacterial
infection, but the aetiology is less certain. In a
third of patients the appendix is obstructed by
faecaliths, parasites, or lymphoid hyperplasia
secondary to viral infection. The appendix is
swolletn, tense, congested, and lightly coated with
fibrin, and the lumen is filled with purulent
material. Appendicitis may resolve

c ! - _-spontaneously, but progression to perforation
and peritonitis are more likely if the appendix is
not removed. The greater omentum tends to
migrate to the right iliac fossa and adhere to the
inflamed appendix, limiting the spread of
infection and producing an inflammatory mass.

Migration of pain in appendicitis. (Left) Early pain is communicated through Such a mass will either resolve spontaneously or
the visceral nervous system and central in position. (Right) Involvement of the progress to abscess formation with the danger of
parietal peritoneum leads to somatic pain which is localised to the right iliac rupture into the peritoneal cavity or adjacent
fossa viscera.

Clinical features

About a half of patients present with a classic history of appendicitis.
They develop central., constant, or colicky abdominal pain associated with
anorexia., nausea, and slight vomiting. After several hours the pain migrates
to the right iliac fossa. Patients appear flushed, have a tachycardia, and have
a fever ofup to 3830C, but rarely higher. They tend to lie still as movement
exacerbates the pain and have signs of localised peritonitis in the right iliac

percussion and not by the sudden release of a deeply palpating hand, which
causes extreme discomfort and false positive signs. Generalised peritonitis
suggests perforated appendicitis, and a tender mass in the right iliac fossa
suggests an appendicular abscess or inflammatory mass.

Other patients do not give a classic history but experience less
characteristic symptoms and signs, which vary greatly in severity. Those

Rebound tenderness is elicited b gentle percussion with an inflamed pelvic appendix may have tenderness only on rectal
and not sudden release of a deeply palpating hand. examination. Retrocaecal appendicitis may cause irritation and spasm ofthe

psoas muscle, indicated by a limp and pain on hip extension. Diffuse .
peritonitis due to perforation ofthe appendix is most common in very young
and elderly patients and may not be distinguishable from other causes of
generalised peritonitis.
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Conditions confused with appendicitis
Commonly
* Mesenteric adenitis
* Salpingitis
* Ectopic pregnancy
* Ruptured ovarian follicle

(Mittelschmerz)
* Torsion or ruptured ovarian cyst
* Pyelonephritis and urinary tract

infection
* Caecal carcinoma
* Acute cholecystitis
* Inflammatory bowel disease

Less commonly
* Perforated peptic ulcer
* Pancreatitis
* Enterocolitis
* Obstruction
* Meckel's diverticulitis
* Right lower lobe pneumonia and

pleurisy
* Ureteric colic
* Shingles
* Yersinia infection
* Rectus sheath haematoma

Numerous other conditions have been
mistaken for appendicitis. In children the most
common difficulty is to distinguish appendicitis
from mesenteric adenitis. Children with
mesenteric adenitis usually have other symptoms
such as sore throat and fever, which tends to be of
a higher temperature than in those with acute
appendicitis. Vomiting is a more prominent
symptom in children, and often precedes
abdominal pain and tenderness. In young women
the main problem is to distinguish appendicitis
from pelvic inflammatory disease, urinary tract
infections, and ectopic pregnancy. A vaginal
examination should be performed on reasonable
suspicion of gynaecological disease; it is often
difficult, however, to distinguish between
tenderness due to salpingitis and that due to
appendicitis. In older people who develop a mass
the dilemma is to distinguish appendicitis from
caecal carcinoma and Crohn's disease.

Diagnosis and investigations

Edward VIl's
coronation was
postponed for a
month because of
an appendix
abscess.

(Top) Plain abaominal raaiograpn snowing a
non-specific gas shadow in the right iliac fossa.
(Bottom) The ultrasonogram confirms a distended
appendix due to obstructing faecaliths.

Appendicitis is readily diagnosed in patients presenting with classic
symptoms and signs. The variable pattern of presentation in the remainder
has led to inaccuracy in diagnosing acute appendicitis. Up to a third of
patients undergoing surgery for suspected appendicitis have been found to
have a normal appendix. The clinician's aim is to diagnose and treat
appendicitis' before the disease progresses to perforation and peritonitis,
while at the same time avoiding unnecessary operations in those with other
conditions not requiring surgery. Many investigations can be performed for
patients with suspected appendicitis, but none are absolutely reliable.
Efforts' are now being made to diagnose appendicitis more accurately'and
minimise the number of unnecessary appendicectomies.

White cell count -The total white cell count is raised above 10 000/m3 in
85% of patients and three quarters have an abnormal differential white cell
count, having more than 75% neutrophils. Only 4% of patients with
appendicitis have both a normal white cell count and a normal neutrophil
count. The white cell count, however, is raised in many other conditions, so
although highly sensitive, it has poor specificity for appendicitis.

Urine analysis will exclude severe urinary tract infections, but an increase
in the numbers ofleucocytes and bacteria is often seen in acute appendicitis.

Plain abdominal radiographs need not be obtained in patients with
suspected appendicitis. Non-specific abnormalities such as faecaliths and
abnormal gas and fluid patterns may be demonstrated, but in practice these
are of no help in reaching the diagnosis or deciding to operate.

Barium enema examination may show characteristic signs of appendicitis,
including deformity, spasm, and colonic displacement. Clear filling of the
appendix effectively excludes appendicitis. However, the dose of radiation
is high and there is a high technical failure rate owing to inadequate imaging
of the right colon.

Ultrasonography -Definite imaging ofthe appendix by ultrasonography
is diagnostic for acute appendicitis. The sensitivity is low in those with mild
appendicitis as the lumen is not sufficiently distended to obtain an image,
but ultrasonography will often identify genital tract conditions in women
which may be confused clinically with' appendicitis.

Fine catheter aspiration- Diagnostic peritoneal aspiration using a size' 4G
cannula and cytological examination may be performed to look for pus and
leucocytes. It does not distinguish between appendicitis, stalpingitis, and
mesenteric adenitis, but if the results are negative peritoneal cytology
effectively excludes all three conditions.
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Laparoscopy is emerging as an important aid to the diagnosis ofabdominal
pain. It is especially valuable in young women to identify gynaecological
conditions not requiring surgery. The procedure is invasive, so is indicated
when surgery would otherwise be performed.

Computer aided diagnosis ofabdominal pain (CADAP) entails obtaining
Classic appendicitis|24 hour the history and physical signs with reference to a structured form and the
Classic appendicitis-24 hour information is compared with a database to derive a probability of
history differential diagnoses. CADAP has improved the diagnostic accuracy for
* Colicky central abdominal pain acute appendicitis and reduced the numbers both of unnecessary
* Anorexia appendicectomies and of patients with perforation in centres where it has
* Migration of pain to right iliac fossa been evaluated. Its main value is probably in directing the clinician to
* Tachycardia obtain a structured history and to elicit the relevant clinical features.
* Flushed Although not all centres approve of the technique, it is probably the most
* Fever

efficient currently available for improving the diagnosis of acute

* Rebound tenderness of right iliac fossa appendicitis.

Active observation-In patients with equivocal symptoms and signs a
policy of active observation and repeated examination can be pursued and
appendicectomy performed if definite signs of appendicitis develop. It is
extremely unlikely that patients' appendixes will perforate before surgery
can be performed.

Appendicectomy

V ~~~~~~~~~~Appendicectomy should be performed as soon as the patient's
~~°clinical condition permits. It is usually a relatively easy operation that is

ddelegated to a junior surgeon; however, on occasions it may be extremely
difficult. Surgery in the middle of the night is rarely indicated on clinical
grounds alone.
A 5 cm transverse or oblique incision is made over the point of maximal

tenderness or palpable mass in the right iliac fossa. The muscles are split
lateral to the rectus abdominis. The appendicular mesentery and base of
appendix are ligated and the appendix removed. Traditionally the stump is

T s qinvaginated in the wall of the caecum by using a purse string suture to
minimise intra-abdominal leakage and sepsis. This is probably unnecessary
and is difficult if the caecum is very swollen. The peritoneal cavity is lavaged
with tetracycline solution and the wound closed. Prophylactic antibiotics
are given to minimise postoperative wound sepsis: a metronidazole

Incisions used for appendicectomy (a) transverse suppository inserted preoperatively is sufficient.
at the point of maximal tenderness; (b) oblique at
McBurney's point, the junction of the outer and
middle thirds of a line between the anterior superior The normal appendix
iliac spine and the umbilicus; and (c) midline when If the appendix proves to be normal at operation it should still be removed
there is generalised peritonitis or doubt about the and the correct diagnosis sought. The right fallopian tube and ovary should
diagnosis. be clearly visualised. The small bowel is examined for the presence of a

Meckel's diverticulum; it is typically located about O 5 m from the
ileocaecal valve, but is rarely inflamed. If present, it is removed only if
diseased. A number of patients prove to have terminal ileitis, which may be
a manifestation of Crohn's disease. The appendix can be removed without
fear of significant complications but resection of the small bowel is rarely
indicated.

Incidental appendicectomy
Some surgeons remove tne appendix wnen tney pertorm a iaparotomy tor

~ |other reasons. Although this is a relatively safe procedure, complications
are possible and the risk of developing appendicitis in most adults
undergoing laparotomy is very small.

Meckel's diverticulum.
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Ultrasonogram showing an appendix abscess.

Gangrenous small bowel due to adhesive band
obstruction after removal of a normal appendix in a
14 year old girl.

Appendix mass
Traditionally a policy ofconservative management is adopted for patients

presenting with a localised inflammatory mass. In about 80% symptoms
settle, but patients require close observation in case they develop signs of
spreading infection requiring surgery. Antibiotics are not given as the
patient may develop an antibioma -a honeycomb of chronic abscesses. An
appendix abscess can be drained percutaneously during ultrasonography.
There may be a minor faecal fistula caused by the drain, but this almost
invariably resolves spontaneously. Conservative management of
appendicitis with antibiotics is advocated for patients in remote or
inaccessible locations where surgery can not be performed.

Patients whose condition resolves with conservative treatment should be
offered an elective appendicectomy three months later to avoid further
attacks. There is an emerging trend towards early appendicectomy by an
experienced surgeon for patients presenting with a mass or abscess. This
avoids a second hospital admission and prevents a delay in treatment for
those found to have a caecal malignancy.

Laparoscopi appendicectomy
Laparoscopy already has a definite role in diagnosing lower abdominal

pain, especially in young women, and removal of the appendix is an option
for the experienced laparoscopic surgeon. Recovery from appendicitis may
be more dependent on resolution of the disease process than on the surgical
approach. The technique is under evaluation in several centres and seems
likely to gain increasing acceptance.

Complications
Mortality from appendicectomy is less than 1%, but rises to 5% if the

appendix is perforated, and is highest in elderly people. The principal
complication is wound sepsis. This develops in about 20% of patients with
perforated appendixes but can be reduced to about 5% by careful surgical
technique, tetracycline lavage, and antibiotic prophylaxis. Ifpockets ofpus
are not adequately drained or a haematoma develops these may develop into
intra-abdominal or pelvic abscesses.
A previous appendicectomy is one of the commonest causes of adhesive

small bowel obstruction and one reason for minimising unnecessary
appendicectomies.

Other related conditions

Carcinoid tumour is a rare finding on
histological examination after
appendicectomy. Adenocarcinoma is
even less common

Appendicectomy is rarely the answer for
patients with recurrent right iliac fossa
pain

Tumours ofthe appendix
A carcinoid tumour is an occasional incidental finding on histological

examination ofthe removed appendix; less commonly an adenocarcinoma is
discovered. These tumours are implicated in the pathogenesis of
appendicitis only on the rare occasions when they are located towards the
base of the appendix and obstruct the lumen. If situated at the tip of the
appendix appendicectomy will have been adequate treatment. For patients
with tumours near the base of the appendix, incompletely excised tumours,
or tumours greater than 2 cm in diameter a right hemicolectomy is
indicated.

Recurrent right iliacfossa pain
Recurrent right iliac fossa pain is common and often difficult to solve. In

the absence ofany other disease non-specific abdominal pain is diagnosed in
many patients. Mild acute appendicitis can undoubtedly resolve, so
recurrent attacks of appendicitis are theoretically possible and may account
for the controversial diagnosis ofa "grumbling appendix." In the absence of
any other abnormality an appendicectomy has commonly been performed.
The appendix usually appears normal both macroscopically and
histologically. Although the occasional patient is relieved of pain, most
continue to suffer.

The photographs were produced by the department of medical illustration, Salford Health
Authority.

Mr D J Jones is lecturer and honorary senior registrar, department of surgery, Hope
Hospital, Salford.
The ABC ofColorectal Diseases has been edited by Mr D J Jones and ProfessorM H Irving,

department of surgery, Hope Hospital, Salford.
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