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Laparoscopic appendicectomy

T. E. UDW ADIA, R. T. UDW ADIA

ABSTRACT
The clinical diagnosis of appendicular pathology has an un-
acceptably high false-positive rate, particularly in pre-
menopausal women. Diagnostic laparoscopy is a significant
aid towards accurate diagnosis. Laparoscopic appendicectomy
can be safely and economically performed as a logical
sequel to diagnostic laparoscopy. We describe our method
of safe and cost-effective laparoscopic appendicectomy.
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INTRODUCTION
Over the last ten years, laparoscopic cholecystectomy has
become the gold standard for the management of gallstone
disease. Considering that laparoscopic appendicectomy was
first reported well before laparoscopic cholecystectomy,' the
market penetration of laparoscopic appendicectomy is very
poor. A survey in the Midlands in the UK showed that only 1%
of surgeons do routine laparoscopic appendicectomy, though
36% do 'occasional' laparoscopic appendicectorny.? Admit-
tedly, open appendicectomy has an excellent track record. It is
performed quickly and economically, with minimal muscle trauma,
short hospitalization, early recovery and return to work and an
acceptable, small cosmetic scar. Moreover, it is devoid of the
complications inherent in any laparoscopic procedure such as
major vessel or bowel injury.

What could be the reason for advocating laparoscopic
appendicectomy? We feel the main indication for laparoscopic
appendicectomy is not so much the advantage of the laparo-
scopic operative procedure as the use of the laparoscope as a
specific diagnostic modality. Though most surgeons maintain that
the clinical diagnosis of appendicitis is simple, this is not
substantiated by fact, particularly so in the extremes of age and in
women of childbearing age. Many reports indicate a clinical
accuracy for acute appendicitis of less than 70%.3.4 Even with
skilled clinicians and careful non-invasive diagnostic aids, the
incidence of false-positive diagnosis in women of childbearing
age is as high as 40%5.6 and even in men where pelvic inflamma-
tory disease is not a problem, it could be 20%.7 This diagnostic
difficulty is not helped much by the use of diagnostic aids such
as X-ray or sonography.v" Thus, diagnostic uncertainty is the
main indication for laparoscopy, which once resolved, can be
continued as laparoscopic appendicectomy and performed
safely, following the principles of open appendicectomy.

Patients desire safe and effective surgery with the lowest
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financial burden and the earliest return to normal activity. We
have tried to perform laparoscopic surgery with simple and
economical equipment, ensuring cost-effectiveness, yet main-
taining optimum standards of safety and efficacy. The two most
important factors for cost reduction are re-usable equipment
and freedom from complications. Only re-usable equipment is
used, as claims of increased safety with disposable equipment
have not been substantiated. We make our own endoloops with
chromic catgut at a minute fraction of the price of manufactured
ones. A 50 ml syringe serves as an adequate irrigation device.
We do not use clips, lasers, staplers or harmonic scalpels.
Besides the above-mentioned factors, another important factor
helping in cost control is the duration of theatre time and hospi-
talization. In reality, it is a fact that the time spent setting up and
dismantling equipment does add to theatre use, and a difficult
case takes more time laparoscopically. With experience, the
operative time of laparoscopic appendicectomy is comparable
to that of open appendicectomy. In our practice, there is no
significant difference in the duration of postoperative hospital-
ization when comparing the two methods of appendicectomy.
However, the earlier return to normal activity for the usually
young patient population represents a benefit, which, though
difficult to quantify, cannot be overlooked. \0

This paper does not purport to discuss the relative advan-
tages or disadvantages of open or laparoscopic appendicec-
tomy, it merely describes our technique and preferred instru-
mentation.

INDICA TIONS
l. Patients in whom the diagnosis is in some doubt, the entire

abdomen can be surveyed through the laparoscope, resulting
in greater diagnostic accuracy. 11,12

2. Young women are a specific subgroup that benefit most from
laparoscopic appendicectomy. Surgery commences as a
diagnostic modality and continues as a therapeutic procedure
when indicated. Hence, the incidence of unnecessary appen-
dicectomies is reduced and postoperative adhesions (leading

'", '1') 1 bl J3 14to subsequent mrerti ity are no onger a pro em. '
3. Patients who need to get back to work as soon as possible,

particularly manual workers.
4. Obese patients would benefit substantially from laparoscopic

appendicectomy, as it obviates the problems of a large
incision, forced retraction, prolonged surgery and wound
infection, which are so often associated with open surgery
in the obese.

PROCEDURE
The procedure is conducted under general anaesthesia with
endotracheal intubation and muscle relaxation to allow con-
trolled ventilation: The stomach and bladder are decompressed to
minimize the risk of injury during trocar insertion and allow optimum
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FIG2. Trocar placement for
appendicectomy in adults,
children and laparoscopic-
assisted appendicectomy

visualization of the operative field. Women in whom pelvic
pathology is possible are placed in the lithotomy position
with low stirrups. All other patients are placed in the supine
position. Figure I shows the theatre layout. Pneumoperitoneum
is created with an electronic CO2 insufflator through a Veress
needle in the midline infra-umbilically. The intra-abdominal
pressure is automatically regulated to a maximum of 12 mmHg
when the Veress needle is removed, and a 3.2 nun or 5 nun trocar
is inserted. A 0" telescope is introduced and the peritoneal
cavity is carefully examined to exclude iatrogenic injuries, and
make a preliminary assessment of the pathology. The size of the
telescope varies with the size of the patient, complexity of the
pathology and field of vision required for safety. If required, we
do not hesitate to replace the smaller telescope with a 10 nun one.

All accessory trocars are placed under vision. The second
trocar (5 mm) is positioned at the pubic hair-line, 2 cm above the
symphysis pubis about 2 em to the left of the midline after identi-
fying the inferior epigastric vessels. The peritoneum here is lax
due to its proximity to the bladder, and tends to 'tent'. The tro-
car's entry through the abdominal parietes must be very care-
fully followed on the monitor. We use a 5 mm or 10 mm third
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trocar depending on the thickness of the appendix. In adults, the
third trocar can be conveniently located to the margin of the left
rectus about the level of the umbilicus. In children, the small size'
of the abdomen causes a trocar placed in this position to be very
close to the suprapubic port and we prefer the third trocar in the
right subcostal region. Placement of the third trocar is important
as the right hand instruments for dissection, ligation and
diathermy are used through this port and an optimal working
angle between this port and the suprapubic port for retraction
with the left hand must be maintained. Figure 2 shows the sites for
port replacement. The entire peritoneal cavity is carefully
inspected in exactly the same way as during a diagnostic laparo-
scopy. With the help of two grasping or bowel-holding forceps,
the entire small bowel is examined. In case of women special
attention is given to the pelvis. The position of the patient may
have to be changed before the appendix is visualized. Increasing
the Trendelenburg tilt and tilting the table to the left would permit
better exposure of the structures on the right side of the pelvis
and the right iliac fossa.

Once the diagnosis of appendicular pathology is confirmed,
the appendicular tip is grasped through the suprapubic port. If the
appendix is markedly swollen, a pre-tied surgical loop is placed
at the tip and used for retraction. We grasp the appendix using a
5 mm fallopian tube forceps, which does not crush the appendix.
The appendix is elevated and retracted towards the pelvis, thereby
keeping the mesoappendix stretched (Fig. 3). Very often, flimsy
adhesions tethering the appendix will have to be separated by
sharp or blunt dissection. Dense and vas-cular adhesions may
require to be separated using diathermy. Monopolar diathermy is
quick and convenient. We use bipolar diathermy if vascular
adhesions are close to the bowel.

A window is made in the mesoappendix close to the appendix
through an avascular area using a curved dissector through the
third port. It usually suffices to make one window at the base
of the appendix (Fig. 4). However, if the mesoappendix is thick
and laden with fat, it may be a wise precaution to make more
than one window. A no. 1 chromic catgut ligature is introduced
through the third port. An extracorporeal Roeder slip knot
ligates the base of the mesoappendix (Fig. 5). The mesoappendix
on the specimen side is coagulated and divided. The meso-

FIG3. A fallopian tube grasping forceps FIG4. A curved dissector creating a window
retracting the appendix towards the pelvis. in an avascular part of the meso-
The mesoappendix is stretched, enabling appendix-close to the base of the
the vascular arcade within it to be seen. appendix.

FIG5. A Roeder slip knot ligating the base of
the mesoappendix, beyond which it is
coagulated and divided, thereby skeletoniz-
ing the appendix.
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FiG6. A Roeder slip knot is about to ligate the FIG7. The first ligature is placed at the base OfFIG8. Stump swabbed with a 'peanut' soaked
appendicular base. The ligated, coagulated the appendix and the second 5 mm above inpovidone-iodine solution.
and divided mesoappendix is seen in the the first. The third ligature is I cm beyond.
foreground. A pair of scissors divides the appendix

between the second and third ligatures.

appendix can be divided by several other methods-between
clips, by diathermy, staplers or with a harmonic scalpel. We use
none of these methods. At open surgery, we ligate the meso-
appendix and continue to do so at laparoscopic appendicectomy.
The mesoappendix is cleared off the base of the appendix till the
three taenia on the caecum can be clearly identified to ensure that
the entire length of the appendix is removed.

The base of the appendix is ligated by pre-tied endoloops
made of no. I chromic catgut around it (Fig. 6). Two ligatures are
placed close to the caecum and a third is placed 5 mm distal to
the first two on the specimen side. We make our own endoloops
and gas-sterilize them; this reduces the cost of the procedure.
The appendix is divided (Fig. 7) with a pair of scissors between
ligatures, leaving two sutures on the stump. Under no circum-
stances should the stump be divided by cautery, or cauterized
by diathermy after division. This can cause necrosis of the
caecum at the site of the ligature on the appendicular stump and
result in a subsequent caecal fistula. The stump is carefully
examined and swabbed with a povidone-iodine soaked swab

(Fig. 8). The divided appendix is then drawn into a reducer in the
third port. The reducer, forceps and appendix are extracted as
one unit, thereby shielding the wound and cannula from the
contaminated specimen. The appendix could be too thick for
removal through a 10 mm cannula. In such cases, a sterile con-
tainer made out of the thumb segment of a surgical glove or a
gas-sterilized condom is introduced through a 10 mm cannula
and the appendix delivered without making contact with the
abdominal wall.

We bury the appendicular stump using a no. 0 chromic
catgut suture (Fig. 9). We used to do this at open surgery and
continue to do so at laparoscopic appendicectomy. As the
laparoscopic suturing skills of the surgeon improve, this mano-
euvre becomes relatively easy. Moreover, it is a useful surgical
exercise for trainees. As we use only two operating trocars, it
is easier to bury the stump with an extracorporeal slip knot, the
left hand forceps inverting the stump while the right hand
tightens the suture. Many surgeons now regard this as an
unnecessary step." The terminal ileum and caecum are re-

FIG9. A purse-string suture is used to bury the FIG10. Laparoscopic-assisted appendicectomy. The caecum has been drawn into the wound.
appendicular stump, as at open surgery. The appendicular base, as identified by the confluence of the three taenia, is ligated and

divided.
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inspected. The patient's position is altered to a right side down
tilt and the Trendelenburg tilt reversed. This ensures that the
subsequent irrigation will keep the fluid in the right iliac fossa.
Careful irrigation and suction is carried out. If frank pus is present,
then a drainage tube is inserted. The second and third trocars are
removed first under vision, followed by evacuation of the
pneumoperitoneum and finally, removal of the first trocar. If a 3
mm or 5 mm trocar has been used, the sheath need not be
sutured. However, if a 10 mm trocar is used, it is meticulously
sutured.

In thin patients with a mobile caecum, the third trocar could be
inserted at the right iliac fossa over the base of the appendix. The
appendix is brought out through this trocar in a laparoscopic-
assisted appendicectomy (Fig. 10).

The urinary catheter and nasogastric tube are removed
immediately after surgery. A liquid diet is started six hours after
surgery, and the patient ambulated. We avoid day-care laparo-
scopic appendicectomy, the hospital stay varies with the patho-
logy and need for antibiotic cover. The patient is called for
review after one week and is usually found fit to return to normal
activity at that time. The cosmetic result of laparoscopic appen-
dicectomy is a well-appreciated bonus.

Laparoscopic appendicectomy has not been accepted with
as much enthusiasm as laparoscopic cholecystectomy. However,
it compares favourably with the safety, efficacy and patient
acceptance of a McBurney's incision. The surgeon must remember
that if certain difficulties are encountered that make laparoscopic
surgery dangerous, conversion to the open procedure is not
an admission of failure, but a reflection of maturity and patient
concern.

Perforation of the appendix may create difficulties, but if a
free perforation or even a walled-off collection is encountered,
the laparoscopic approach can successfully complete the
procedure. If the perforation is in the distal or mid-portion of
the appendix, the lumen is occluded with pre-tied surgical loops
or a grasping forceps. Perforation of the base of the appendix
would require suturing of the caecal stump. A walled-off
abs-cess can be opened and its purulent contents drained.
Necrotic debris is evacuated and the cavity carefully irrigated. If
the appendix cannot be identified within the abscess cavity, the
surgeon may place either a closed suction drain and plan an
interval appendicectomy, or convert to an open procedure."

Table I summarizes the postoperative complications.

CONCLUSION
The visual diagnostic capabilities of laparoscopy exceed those of
open surgery. The diagnosis of appendicitis can be accurately
made, or excluded, through laparoscopic evaluation and a
laparoscopic appendicectomy can be safely performed, in both
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TABLE1. Complications oflaparoscopic appendicectomy

intraoperative
Injury to bowel, blood vessels, ureter
Faecal contamination
Fragmentation of appendix

Postoperative
Intra-abdominal abscess
Faecal fistula
Recurrent appendicitis
Wound complications

Conversion to an open procedure is not a complication

the acute and the interval setting. Critics of laparoscopic surgery
in developing countries should be made aware that laparoscopic
appendicectomy is patient-friendly, cost-effective and suitable
even in small towns. To summarize, the role of laparoscopy in
suspected appendicitis is:

I. To confirm the diagnosis
2. To perform safe, standard, step-wise appendicectomy
3. To diagnose and treat other or concomitant pathology.
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