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The first known case of surgical removal of the appendix
occurred in 1735 by Claudius Amyand in London. It was
not until 1886, however, after Reginald H Fitz read his
paper to the first meeting of the Association of American
Physicians in Washington DC, that the early surgical
removal of the appendix became the standard treatment
for appendiceal inflammation.1 For over 100 years, the
technique of open appendicectomy remained the gold
standard. It allowed a safe, relatively simple way for
removal of the appendix and it has been a procedure that
new surgical trainees used to acquire basic surgical skills.
In the 1990s, a laparoscopic approach to the appendix
was popularized and is now often the preferred approach
allowing some diagnostic and therapeutic benefits.2 A
recent Cochrane review3 cited laparoscopic advantages
to be decreased postoperative pain, decreased hospital
stay, earlier return to work, and less wound infections,
although at the expense of increased intra-abdominal
abscesses. However, open appendicectomy remains a valid
option especially in centers where laparoscopic expertise is
unavailable and where the benefits would be minimal, such
as in thin males where there is no diagnostic uncertainty
and also possibly in children.4

gastroenteritis, urinary tract infection, and gynecological
pathology (which may warrant pelvic ultrasonography).
In particular, pregnancy should be excluded in all cases to
eliminate ectopic pregnancy.
There are no absolute contraindications to open
appendicectomy, but consideration of a laparoscopic
approach is relevant especially in women and the obese.
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Masked diagnosis
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Special situations
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An appendiceal mass should usually be treated
conservatively with antibiotics and bowel rest. Subsequent
investigation with colonoscopy and CT scan is appropriate
and possible interval appendicectomy carried out.
Appendicitis during pregnancy is managed best by early
appendicectomy. Miscarriage and early onset labor are
unusual with surgery which is safest in the second trimester.
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Appendicectomy should be carried out as soon as a clinical
diagnosis of appendicitis is made. When the presentation is
atypical, a computed tomography (CT) scan or ultrasound,
or indeed diagnostic laparoscopy, may be helpful.
The differential diagnosis for appendicitis is wide, but
most commonly includes mesenteric adenitis in children
(which should delay surgery only if signs are minimal and
hospitalization allows continuous reassessment), infective
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Indications and contraindications
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PRINCIPLES AND JUSTIFICATION

Retrocecal appendicitis may be more severe than apparent
on palpation due to the dilated cecum acting as a buffer
between the inflamed appendix and the anterior abdominal
wall.
Appendicitis in a long retrocecal appendix or with a
cecum situated high in the right hypochondrium may
mimic acute cholecystitis. A long intrapelvic appendix
may present as a pelvic abscess and be confused with tuboovarian pathology in women.
Particular care must be taken in elderly and
immunocompromised patients, in whom the clinical signs
of appendicitis may be masked, as may the diagnosis.

Consent
Consent should be obtained with discussion of the general
risks of surgery and anesthesia with specific mention of
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postoperative wound infection, intra-abdominal abscesses
and the possibility of finding alternative pathology
requiring extension of the incision or making a midline
incision.

PREOPERATIVE ASSESSMENT AND
PREPARATION

ANESTHESIA
A fasting time of 6 hours for solids and 2 hours for fluids
is preferred. General anesthesia is used with endotracheal
intubation and muscle relaxation.

OPERATION
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Intravenous fluid should be administered and the patient
adequately rehydrated especially if vomiting has been a
prominent feature. A single dose of preoperative broadspectrum antibiotics is given to cover aerobic and anaerobic
organisms and should be continued if significant peritonitis
or perforation is found. The entire abdomen is shaved to

allow for a midline incision in cases where it is required.
Prevention of deep vein thrombosis is of paramount
importance. Measures, including early mobilization
and antiembolism stockings, are mandatory with use of
subcutaneous sodium heparin or low molecular weight
heparin used in appropriate patients. Indwelling urinary
catheters and nasogastric tubes are not routinely used, but
should be used in patients with generalized peritonitis.

The entire abdomen is prepared with a Betadine or
chlorhexidine solution to allow extension or change of
incision if required. The right lower quadrant is square
draped to also allow access to the midline and the right
flank above the anterior iliac crest.
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The patient is placed in the supine position. Calf
compressors are used, if available, in adults. An adhesive
diathermy pad is applied to the patient’s thigh.
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The abdomen should be palpated before anesthesia to
determine the point of maximal tenderness. The abdomen
is palpated again following anesthesia and muscle
relaxation to facilitate palpation of a mass. These factors,
as well as concern for cosmesis, will determine the area
over which the incision should be placed. The classic
incision is the grid iron. This involves an oblique skin
incision in the line of fibers of external oblique centered
over McBurney’s point. This is the point at the junction
of the lateral third and medial two-thirds of a line passing
from the anterosuperior iliac spine to the umbilicus, the
classic surface marking for the base of the appendix. The
preferred incision may be a transverse incision in the skin
crease line starting approximately 2 cm medial to the iliac
crest. A midline incision is appropriate for generalized
peritonitis or when a large mass is palpated. If laparoscopy
has been performed initially and a decision then made
to convert to open surgery, the optimal position for the
incision can be determined by palpating the abdominal
wall over the position of the appendix, while observing the
laparoscopic monitor (Figure 5.1.1).
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Incising the aponeurosis of the external
oblique muscle
The skin is incised and the subcutaneous fatty tissue and
Scarpa’s fascia are incised. The superficial circumflex and
superficial epigastric veins, if seen, can usually be dealt
with by diathermy. The skin and fat are retracted, and a
small incision is made in the lateral aspect of the fibers of
the external oblique aponeurosis. A pair of scissors with the
jaws opened a little is then pushed in the direction of the
fibers, downwards and medially to their insertion into the
anterior surface of the rectus sheath ((Figure 5.1.2).
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The internal oblique and transversus abdominis
muscles
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The fleshy muscle fibers of the internal oblique pass
upwards and medially to insert into the anterior aspect of
the lateral edge of the rectus sheath. An incision is made in
the line of the most medial fibers, which are split by blunt
dissection with scissors or artery forceps to separate them.
Small intermuscular vessels can be secured by diathermy.
Forceps are then used to split the transverse fibers of the
transversus abdominis muscle, which insert into the lateral
edge of the rectus sheath. These muscle fibers are similarly
split. The wound retractors are replaced to include these
muscle layers.
An alternative approach to the traditional muscle
splitting is often used. Here the fibers of the lateral edge
of the rectus sheath are incised. The fleshy body of rectus
abdominis is then retracted medially and with lateral
retraction; as well direct access into the preperitoneal space
is achieved without splitting muscle ((Figure 5.1.3).
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The preperitoneal fat covering the peritoneum is gently
cleared by blunt dissection and the peritoneum is grasped
with an artery forceps. The tissue held by the forceps is
inspected to ensure that no intestine has been trapped and
a second pair of forceps is applied and further inspection
made. The peritoneum between the forceps is incised
along the line of skin incision for a small distance to
allow inspection of the peritoneal cavity, again to ensure
that no intestine has been inadvertently included. At this
stage, turbid fluid may be seen. A sample may be taken
for culture. It is a good idea to place a sump sucker into
the peritoneal cavity to remove the fluid before major
contamination of the wound edges occurs (Figure 5.1.4).
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Identification and delivery of the appendix
(a)
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The appendix has a highly variable location including
being located in retrocecal, retroileal, or pelvic position.
The index finger is placed in the peritoneal cavity to feel
the inflamed appendix and to gently deliver it out of the
wound. This is often difficult due to a retrocecal lie of
the appendix and inflammatory adhesions. The key to
finding the appendix is to locate the cecum and tracing
a tenia to the point where the three teniae converge at
the base of the appendix. Babcock’s forceps can be placed
on the tenia to allow traction to achieve delivery of the
appendix; however, care should be taken to avoid serosal
tears to the cecum. Serial placement of Babcock’s forceps
will allow the appendix to be delivered. Vascular adhesions
will often need dividing to allow delivery. If this step
remains difficult, do not be afraid to extend the wound
to gain adequate exposure (Figure 5.1.5a,b). Retrograde
appendicectomy may be required if access is still difficult
(see below under Special circumstances).
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If the appendix is found to be normal, the index finger
should be passed into the pelvis, particularly in women, to
examine the right Fallopian tube and ovary. With wound
retraction, it may be possible to place a Babcock’s forceps
on the round ligament to allow visual inspection. In
smaller patients, the left Fallopian tube and ovary may be
digitally assessed. The terminal ileum should be delivered,
inspected, and returned segment by segment until the distal
60 cm of ileum have been assessed to exclude ileal disease
and a Meckel’s diverticulum. The mesentery should also
be checked for lympadenopathy as found in mesenteric
adenitis (Figure 5.1.6).
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Division of the mesoappendix
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The appendiceal artery arises from a posterior branch of
the ileocolic artery. Branches of the appendiceal artery
then run through the mesoappendix towards the appendix.
To gain adequate exposure to it, the peritoneal fold
beneath the cecum may need division to provide adequate
mobilization. The appendix is displayed between one
pair of Babcock’s forceps at the tip and another near the
base. Small windows are developed at the junction of the
mesentery and the appendix using diathermy or artery
forceps. The resultant pedicles containing the branches
of the appendiceal vessels are ligated and divided. If the
mesentery is thick, edematous, or short, stitch ties may be
required (Figure
Figure 5.1.7).
5.1.7).
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The classical purse-string used to bury the appendix
stump is today considered unnecessary by many surgeons.
If preferred, a circumferential purse-string using 3-0
Vicryl or PDS is placed 1 cm away from the base of the
appendix, gathering small seromuscular bites of cecal wall
and ensuring that the line of the now divided mesenteric
attachment is not picked up, thus avoiding a small recurrent
branch of the appendiceal artery. The purse-string is left
loose (Figure
(Figure 5.1.8
5.1.8).
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Insertion of purse-string suture
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Ligation, division, and invagination of the
appendix stump
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The appendix is held vertically. An 0 Vicryl or PDS is used
to ligate the appendix just above its base. The artery forceps
is then applied to the appendix 5 mm above the ligature.
The appendix is divided with a knife between the ligature
and the artery forceps and the specimen handed with the
knife and artery forceps to the scrub nurse. The small
remaining amount of appendiceal mucosa visible outside
the basal ligature can be lightly touched with diathermy
and swabbed with Betadine or alternatively left alone,
depending on the surgeon’s preference (Figure 5.1.9).

5.1.9
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If one wishes to bury the appendix stump, then an
assistant gently invaginates the stump with non-toothed
forceps, while the purse-string is gently tightened and tied
by the surgeon (Figure 5.1.10).
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Free turbid fluid should be completely suctioned from
the peritoneal cavity. If frankly purulent fluid is found,
then warm normal saline should be poured into the
right iliac fossa and aspirated until the return is clear. If
no contamination of the peritoneal cavity is observed,
no washout is necessary. An intraperitoneal drain is
unnecessary in most cases. Wound retractors are placed
deep to the muscles and outside the peritoneum. Small
artery forceps are placed at either end of the peritoneal
incision and in the middle of its upper and lower edges.
A continuous 2-0 Vicryl suture is inserted, ensuring at
all times that intestine is not inadvertently caught by the
needle (Figure
Figure 5.1.11).
5.1.11).
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Further saline lavage is applied to the wound before
muscle closure. If a muscle splitting incision has been done,
the muscles of internal oblique and transversus abdominis
are now approximated with interrupted 2-0 Vicryl sutures.
The fascia of the internal oblique muscle rather than the
muscle bundle should be picked up with minimal tension,
thus avoiding ischemia (Figure 5.1.12).
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A continuous 1 Vicryl or PDS is used to close the
external oblique muscle, preferably burying the knot
in thin patients. Scarpa’s fascia can be approximated
with interrupted absorbable sutures and the skin closed
with a 3-0 Monocryl subcuticular suture. If significant
pus has been encountered, interrupted sutures are more
appropriate and it may even be prudent to leave the wound
partially or completely open or, alternatively, a small
corrugated drain may be left in the subcutaneous space
(Figure 5.1.13).
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Special circumstances
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By incising the lateral edge of the rectus sheath, if not done
so already, the rectus muscle is exposed allowing further
medial retraction. Rectus muscle can be divided transversely
with diathermy to further increase exposure. Care must be
taken to avoid damaging the inferior epigastric vessels,
which pass posterior to the rectus muscle (Figure 5.1.14).
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appendix. The skin incision should be extended above the
iliac crest towards the lateral abdomen and flank. The
muscle layers may be further split laterally, but fibers of the
internal oblique and transversus abdominis muscles may
need to be divided to gain optimum exposure. The use of
a narrow retractor and laparoscopic instruments can also
assist in this situation. An atraumatic laparoscopic bowel
grasper can hold and retract a high cecum to aid division
of adhesions and further mobilization can be achieved by
use of an alternative energy source, such as a harmonic
scalpel (Figure 5.1.15).
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RETROGRADE APPENDICECTOMY
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Having exposed the base of the appendix at its junction
with the cecum, an artery forceps is passed through the
mesentery and the appendix base is clamped, ligated, and
divided as described above. The mesoappendix is then
secured from the base of the appendix towards its tip by
serial clamping, division, and ligation. At each stage, the
cecum is gently pushed superiorly within the abdominal
cavity to give exposure to the portion of mesoappendix
being ligated (Figure 5.1.16).
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When it is necessary to extend the incision laterally,
incising the lateral peritoneum in the right paracolic gutter
will allow the cecum and ascending colon to be gently
pushed medially, thus exposing more of the elongated
appendix (Figure 5.1.17).
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neither the mesoappendix nor the base of the appendix,
appendicectomy should include as much mesoappendix as
possible. Most of these will be carcinoid tumors. Care must
be taken to remove a mucin-filled appendix intact. Patients
who have an obvious appendiceal adenocarcinoma, any
neoplasm greater than 2 cm, or involvement of the base
or mesoappendix should be considered for immediate
right hemicolectomy to achieve optimal outcome (Figure
5.1.18).5
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The cecum and appendix are inspected to ascertain the
underlying pathology. If omentum is adherent, it may
be gently separated unless malignancy is suspected in
which it should be taken en bloc with the specimen. The
terminal ileum should be inspected for inflammation
suggestive of Crohn’s disease. If the inflammation is not
causing obstruction and does not involve the cecum,
appendicectomy may be carried out. In this case, care
must be taken to ensure seromuscular apposition of the
uninvolved cecum adjacent to the base of the divided
appendix. If the Crohn’s disease involves the adjacent
cecum, a modified right hemicolectomy may be required.
If such a resection is required, the surgeon can extend
the excision in either a transverse or an oblique fashion.
The use of a laparoscopic wound protector at this stage
can greatly help with exposure. A midline incision is not
often necessary, however the surgeon should not hesitate
to make one if safe exposure cannot otherwise be achieved
(Figure 5.1.19).
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Local diverticulitis of the cecum may occur. If
perforation has occurred, a limited right hemicolectomy
must be performed. If diverticulitis without perforation
has occurred, then this can be treated without resection. If
the mass precludes a definitive diagnosis, it is reasonable
to proceed as if dealing with a cecal tumor ((Figure 5.1.20).
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Tumors of the cecum may cause appendicitis. The
cecum should be palpated carefully, and if an associated
mucosal mass lesion is present, the wound may need to be
closed and a midline incision made to allow an immediate
right hemicolectomy to be undertaken (Figure 5.1.21).
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POSTOPERATIVE CARE
After reversal of muscle relaxation and extubation, the
patient is transferred to the recovery room and kept
under routine observation until awake and stable. Suitable
analgesia and antiemetics are prescribed. Oral fluids can
usually be tolerated early and the patient can progress
quickly to a light diet, if there are no signs of ileus.
Intravenous antibiotics are continued for 5 days in the case
of generalized peritonitis. If non-absorbable sutures have
been used for the wound, these are removed after 7 days.
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omplications

WOUND INFECTION

INTRA-ABDOMINAL COLLECTION
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The wound dressing may be removed after 24 hours to
allow frequent inspection. Minor cellulitis may be treated
with appropriate antibiotics. Wound collections are easily
treated by removing a suture and probing to release
accumulated pus.

INTESTINAL FISTULA

This is a rare complication. Conservative treatment is
appropriate initially, if there are no signs of peritonitis.
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Increasing abdominal or pelvic pain with diarrhea and
fever heralds a peritoneal abscess. An abdominal CT scan

should be performed with radiological drainage carried
out and appropriate antibiotics commenced if a collection
is found.
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may obviate the need for multiple investigations.
Furthermore, there are a number of patient groups in
whom a laparoscopic approach may be preferable due to
the anticipated difficulty of a traditional appendicectomy,
including patients with suspected perforated appendicitis,
obese patients, pregnant patients, and those undergoing
interval appendicectomy.1
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In 1981, the first paper on laparoscopic appendicectomy by
Kurt Semm was rejected on the grounds that the technique
was unethical. From this rather inauspicious start, the
laparoscopic approach to appendicectomy has evolved to
become the standard approach in many institutions.

PREOPERATIVE ASSESSMENT
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PRINCIPLES AND JUSTIFICATION

Prior to the induction of anesthesia, it is advisable to verify
that the patient has an empty bladder, to minimize the risk of
trocar injury if a suprapubic port is employed. If this is not
practiced, passage of a Foley urethral catheter is indicated.
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The indications for laparoscopic appendicectomy
encompass those of open appendicectomy, but also extend to
the patient who presents a diagnostic uncertainty, in whom
a diagnostic laparoscopy and possible appendicectomy
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Following induction of general anesthesia, the patient
is placed in the supine position, with arms by the side.
The surgeon is positioned on the patient’s left side, while
the operating monitor is situated on the right (Figure
5.2.1). During the establishment of pneumoperitoneum
and placement of ports, the assistant stands opposite
the surgeon, before joining the surgeon on the left side,
standing in the cephalad position.

Assistant

Screen
Surgeon

Port placement
The underlying principle of successful port placement in all
laparoscopic procedures is that the operating instruments
should be sufficiently ‘triangulated’, otherwise the surgeon
will be impeded. A variety of port placement strategies has
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been described. The author’s preference is for a 10 mm
umbilical port, introduced via an open Hasson technique,
a 5 mm suprapubic port, and a 10 mm left lower quadrant
port, all placed under direct vision (Figure 5.2.2).

op

C

these technologies. Their introduction, not surprisingly,
adds considerably to the cost of the procedure. While a
concomitant reduction in operating time, conversion rate,
and blood loss may render these instruments cost-effective,
it is the author’s view that this argument only holds true for
more advanced laparoscopic procedures.
Standard laparoscopic equipment is almost always
sufficient, comprising an atraumatic grasper, a dolphinnosed dissector (‘Maryland’), scissors, a suction/irrigation
instrument, a retrieval bag, and Endoloops™. Where there
is a significant degree of appendiceal necrosis, or a very
bulky mesoappendix, endoclips, or an endoscopic stapler
may be required.

Exploration
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Before addressing the appendix, a diagnostic laparoscopy
is performed, with particular attention to the pathologies
of the female reproductive organs (ruptured ovarian cyst,
salpingitis, ovarian torsion), sigmoid colon (diverticulitis),
gall bladder (cholecystitis), and the terminal ileum
(Crohn’s disease, tuberculosis). The surgeon should now
confirm the preoperative diagnosis of appendicitis by
direct examination of the appendix.
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10 mm port
10 mm port
5 mm port

Mobilization
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5.2.2 Port placement.

Identification of the appendix is best achieved by placing
the patient in the Trendelenburg position, tilted towards
the surgeon (‘right side up’), and identifying the cecum.
The inflamed appendix will frequently be found adherent
to the abdominal wall lateral to the cecum, or to the pelvic
organs. In the majority of cases, it can simply be peeled
free by coaxing with a closed instrument. It is imperative
to identify the tip of the appendix, ensuring that it has not
become detached and embedded in the abdominal wall.
Once the appendix is freed, the atraumatic grasper, held
in the surgeon’s left hand, may be placed on the appendix,
with care being taken not to crush or tear a friable and
inflamed appendix. In this circumstance, grasping the
thickened mesoappendix may be prudent. The aim is to
skeletonize the base of the appendix, clearly exposing the
interface between the appendix and the healthy cecum.
Using the dolphin-nosed dissector (or scissors) in the right
hand, the surgeon makes a window (Figure 5.2.3) between
the appendix and mesoappendix.
A number of techniques have been described to ligate
and divide the mesoappendix. The simplest approach is the
sequential application of diathermy to the mesoappendix
within the jaws of the dissector, using either the grasper
or the scissors to divide the cauterized portion. Care must
be taken to ensure that the mesoappendicular artery is
adequately sealed before division, to avoid indiscriminate
use of cautery within the mesentery in the search for
a bleeding and retracted vessel. At all times, the active
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While laparoscopic appendicectomy has been rendered
more simple by the introduction of ultrasonic dissectors,
bipolar electrothermal vessel sealing systems, and
endoscopic stapling devices, there is rarely a need to employ
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While other placement strategies have been described
(left lower quadrant and right lower quadrant, left lower
quadrant and right upper quadrant, and right lower
quadrant and suprapubic), the advantage of operating
ports in adjacent quarters as described here is that the
assistant is simply required to direct the camera and is
spared the task of retracting, rendering this approach
feasible with an inexperienced assistant.
The exact placement of the operating ports is influenced
by the patient’s habitus, cosmetic considerations, and the
need to avoid certain abdominal wall structures, such
as the epigastric vessels. Ideally, the left lower quadrant
port should be placed lateral to the rectus muscle.
Transillumination using the camera is frequently useful to
guide placement of this port. A single incision laparoscopic
(SILS) approach has been described for treatment of
appendicitis. The benefits of SILS are currently unproven,
and the technique may simply represent an interim stage in
the development of next generation instruments.
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healthy. It is imperative that the appendiceal stump is left as
short as possible, mimicking an open operation, following
reports of recurrent appendicitis in patients with a long
remnant. To avoid a long stump, the base of the appendix
must be adequately visualized, necessitating a full and
meticulous dissection.
The author’s preference for appendiceal ligation is
Endoloops; however, in the presence of appendiceal
necrosis which has extended on to the cecum, it may be
advisable to use an endostapler, incorporating a cuff of
normal cecum within the stapler blades to ensure a healthy
and viable transection line.

C
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LIGATION OF THE APPENDIX – ENDOLOOPS

The Endoloop is introduced through the right hand port,
and the grasper in the left hand port is ‘lassooed’. The
grasper is used to pick up the tip of the appendix, and
using both hands, the surgeon maneuvers the Endoloop to
the base of the appendix (Figure 5.2.5).
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5.2.3 Window
indow being created between cecum and appendix.

d

te

segment of each instrument must be kept within the visual
field to prevent inadvertent injury to surrounding tissues.
An alternative approach is to deploy endoclips ((Figure
5.2.4)) across the mesoappendix, dividing between them.
Otherwise an ultrasonic or bipolar instrument, or an
endostapler, may be employed to ligate the mesoappendix.

l-

ia

er

at

M

or

yl

Ta
&
Fr

appendix.

is

c
an

5.2.5 Endoloop
ndoloop being maneuvered to the base of the

5.2.4 Endoclips placed across mesoappendix.
Ligation of the appendix
Once the appendix base has been completely exposed, the
appendix may be transected at a level where it appears

05-Rectum-Section 5-ccccc.indd 327

To aid in placement, the appendix may be released and
regrasped at its midpoint. Once a satisfactory position is
achieved, the grasper should be handed to the assistant,
who holds it in the left hand, maintaining the appendix in a
vertical orientation. Tightening the Endoloop requires both
the surgeon’s hands. The tip of the Endoloop is moved into
the visual field before tightening, as it is imperative that the
tip does not become ensnared on any other structure prior
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to closure. The tip is used to guide final positioning of the
loop (Figure 5.2.6).

alignment, the stapler is placed across the appendix base.
The surgeon must ensure that the tissue within the stapler
jaws is grossly normal (Figure 5.2.8).
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5.2.6 Endoloop
ndoloop being tightened at base of appendix.
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5.2.8 Stapler dividing appendix at base.
Specimen retrieval
Contamination of the abdomen and abdominal wall
remains a risk following amputation of an appendicitis.
Therefore, it is imperative that a firm grasp is maintained of
the ligated appendix in the surgeon’s left-hand instrument.
A specimen retrieval bag may be passed via the 10 mm left
lower quadrant port, deployed, and the appendix secured
within, without any spillage of offensive material or loss
of a fecalith. It may then be exteriorized through the left
lower quadrant incision. Care should be taken to ensure
that the retrieval bag is not breached during removal; a
further fascial incision may be required to extract a bulky
appendix.
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A minimum of two loops must be placed, approximately
1 cm apart,
t, with scissors used to divide between them
(Figure 5.2.7).
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Irrigation and washout
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Given the purported increased incidence of pelvic abscess
following laparoscopic appendicectomy, the role of
irrigation and washout has assumed greater importance.2
Despite the superb views afforded by modern optics, it
still remains difficult to be certain that the pelvis has been
adequately irrigated and cleared of infected material and
debris, given the frustrating tendency of small bowel,
omentum, and the pelvic organs to occlude the holes on
the suction instrument. Nevertheless, the surgeon must
be assiduous in irrigating the operative field (right lower
quadrant) and the pelvis. It is the author’s approach to fill
the pelvis with irrigation fluid just before all instruments
and ports are withdrawn, under vision. A standard, open

5.2.7 Dividing appendix between two tightened Endoloops.
Current instrumentation mandates a 12 mm port for
the deployment of an endostapler. This should replace the
10 mm operating port in the left lower quadrant. While the
left hand grasper is used to hold the appendix in a vertical
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pool suction instrument is then passed carefully via
the umbilical incision to a position behind the bladder,
with the suction tubing occluded during introduction to
minimize the risk to other structures. Once the suction
instrument is in the pelvis, the suction tubing is released,
and the fluid in the pelvis, along with any associated debris
and pus, is extracted. As this is performed in a ‘blind’
fashion, extreme caution must be exercised when passing
the suction instrument not to traverse or damage any other
structure. This ensures a more thorough pelvic lavage than
with laparoscopic instruments.

may be adequately treated by radiological placement of a
drain.

CONTROVERSIES
The normal appendix

C

With the increasing use of laparoscopy as a diagnostic
tool, especially in females, the issue of management of
the normal appendix occurs with some regularity. There
are disparate views on this issue;4 however, it is the
author’s preference to perform appendicectomy if no
other pathology is encountered, unless precluded by
the patient’s general health. Furthermore, an apparently
macroscopically normal appendix may harbor pathology
on histological examination.
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he difficult appendix
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An appendicectomy may be rendered challenging because
of either its location (e.g. retrocecal) or the extent of
the inflammatory process, which may have evolved to a
phlegmonous mass involving omentum and terminal ileum.
In these circumstances, a laparoscopic appendicectomy
is a technically difficult operation, requiring an advanced
laparoscopic skill set and an awareness of one’s limitations.
Difficulty in identifying the appendix may require
mobilization of the cecum, as described in Chapter 5.4
5.4.
If the appendix is still not satisfactorily identified, or
separation of the small bowel from the inflammatory mass is
proving hazardous, conversion to an open appendicectomy
may be the most prudent option (Chapter 5.1). Reported
conversion rates range from 0 to 27 percent.3 It is the author’s
view that the Alexis® wound retractor (Applied Medical,
Rancho Santa Margarita, CA, USA) is a useful adjunct in this
situation, given that the traditional open appendicectomy
will probably also prove challenging in this circumstance.
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Nasogastric aspiration is usually not required following
appendicectomy. Clear liquids can be begun almost
immediately postoperatively. Intravenous fluids are
usually discontinued on the first postoperative day, and
a full transition to normal oral intake is usually achieved.
Discharge may be contemplated on the first or second day
postprocedure, unless there was significant contamination
and pelvic sepsis requiring intravenous antibiotics. In this
circumstance, the development of a postoperative ileus or
diarrhea should raise suspicion of a pelvic collection. This

or

POSTOPERATIVE CARE

Pregnancy is no longer considered a contraindication for
laparoscopy.6 Indeed, ascertaining the cause of an acute
abdomen in pregnancy presents special difficulties and a
diagnostic laparoscopy is frequently the ideal investigation.
While there is no evidence favoring the Hasson technique
over the Veress approach, the open approach seems
intuitively safer. Port placement will also have to have
regard for conformational changes in the abdominal
wall and alterations in the position of abdominal viscera.
Ideally, laparoscopy in pregnancy should be performed at
a low inflation pressure and by an experienced surgeon.

yl

To reduce the incidence of postoperative herniation, it
is advisable to close all port sites greater than 5 mm.
The author’s preference is for a monofilament suture of
polydioxanone (PDS™, Ethicon, Cornelia, GA, USA), or
polytrimethylene carbonate (Maxon™, Syneture). The skin
may be approximated by subcuticular sutures.
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Port closure
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Initial series of laparoscopic appendicectomy showed a
pelvic abscess rate that was higher than that observed
with traditional appendicectomy, raising doubts about the
applicability of a laparoscopic approach to this disease.
However, recent reports show equivalence in terms
of outcome,5 suggesting that as optic technology and
instruments improve, and surgical experience evolves,
complication rates have diminished.
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