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Abstract 
 
Summary: Emergency laparoscopic appendectomy is 
evolving as the method of preference for the 
management of acute appendicitis. Appendicitis is one 
of the common causes of acute abdomen diagnosed in 
the emergency unit in Ghana and open appendectomy 
has been the preferred method for most surgeons. 
Increasing patient preference for laparoscopy in Ghana 
will soon require an increase in the practice of 
emergency laparoscopic appendectomy in many 
centres. The number and sizes of ports as well as the 
site of placement, together with the technique of 
appendectomy, determines the uniqueness of the 
method of laparoscopic appendectomy. A simplified 
easy to apply method of laparoscopic appendectomy is 
needed to encourage its use in emergency centres. 
Methods: The paper describes a 3-port method of 
laparoscopic appendectomy which combines the 
principles of open appendectomy and basic 
laparoscopy.  Patient positioning and the operative 
removal of the appendix is similar to what as is done in 
open appendectomy. Pneumoperitoneum is achieved 
by open access through the umbilicus. Two additional  

ports are placed below the iliac crest for a good 
cosmetic effect.  The amount of consumable used 
usage is comparable to that of open appendectomy. 
Discusion: The question of a gold standard procedure 
for laparoscopic appendix still persists. The key criteria 
in the choice of any method should be the success rate, 
affordability, resource availability and suitability. The 
method described meets the above criteria in a low 
resource environment. It offers opportunity for the 
practice of laparoscopic appendectomy in institutions 
that practice open appendectomy. The sites of port 
placement makes the method especially suitable for 
population that are keloid prone.  The use of the same 
principle for mesappendix and appendix excision as in 
open appendectomy helps improve the learning curve.  
Modifying the 10mm port into a retrieval bag at the 
end of the procedure presents gives the same effect as a 
conventional retrieval bag without an additional risk of 
infection. 
Conclusion: The method has an inherent easy learning 
curve and is expected to help scale up the conversion 
from open to laparoscopic appendectomy. 
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Introduction 
      Laparoscopy is gradually gaining grounds as the 
preferred choice for surgery in many   specialties1.  
Emergency laparoscopy has evolved in many countries 
and the benefits are well documented2- 4. Globally the 
surgical management of appendicitis has moved 
towards the use of laparoscopy. Patient preference for 
laparoscopy in Ghana has been demonstrated in 
elective Gynaecology and General surgeries5,6. The 
successes of laparoscopy in elective surgery has not 
however been extended to benefit emergency surgery 
outcomes in Ghana7.   Despite its advantage in 

reducing hospital stay and observed patient preference, 
laparoscopic appendectomy is an uncommon procedure 
in Ghana.  
Appendicitis as a surgical emergency has been reported 
as a common cause of acute abdomen in Ghana8,9.  The 
trend appears to be increasing and it is expected that 
laparoscopic appendectomy will soon be practiced in 
many centres driven by patient demand. This require a 
simplified and an easy to apply method that will 
encourage and scale up the use laparoscopy in the 
management of managing appendicitis in Ghana. The 
number of ports, the size of the ports used for 
instrumentation and the site of placement together with 
the technique of appendectomy determines the 
uniqueness of the method of laparoscopic 
appendectomy. Laparoscopic appendectomy has 
evolved from a three-port approach to a single port 
transumbilical approach though the three-port approach 
is widely practiced whether the appendix is perforated 
or not10.  There are variations in the site of port 
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placement in the three-port approach. The size of the 
ports used in the different techniques also show 
variation from the classical laparoscopy to the 
minilaparoscopy. This article describes a 3-port method 
of emergency laparoscopic appendectomy at the 37 
Military Hospital. 
 
Methods 
Patient Selection  
       The patients for laparoscopic appendectomy are 
selected by the same criteria used for those who as will 
undergo open appendectomy. The diagnosis of acute 
appendicitis was made using the Alvarado scoring 
system. The inclusion criteria were all adults who were 
diagnosed with acute appendicitis at the surgical 
emergency of the hospital. Patients excluded were 
those with complicated appendicitis such as 
generalized peritonitis or mass formation. The work up 
and preoperative preparation are similar to open 
appendectomy. Patients are informed about the 
procedure and consent is signed for both laparoscopy 
and for possible conversion to open appendectomy.  
 
Patient Positioning 
      General anaesthesia with muscle relaxation is given 
with a silicon foleys uretheral catheter in situ and a 
diathermy pad attached. Patients are placed supine with 
the arms placed by the sides. The right handed 
operating surgeon stands on the left side by the pelvis, 
the assistant stands cephalad on the opposite side with 
the scrub nurse stands on the opposite side in line with 
the surgeon. Standard cleaning and draping is done 
exposing the lower abdomen as the operating field. Fig 
1 
 

 
    Figure 1.  Position of operating team and patient 
 
Pneumoperitoneum 
       Pneumopritoneum as a first step is achieved by 
insufulating the abdomen with carbon dioxide by the 
open method at the umbilicus in the following way: A 
skin incision, to accommodate a 10mm port, is made 
with a size 11 blade at the umbilicus and dissected 
down to the linea alba which is opened transversely to 
enter the peritoneum. A 2/0 suture is placed between 
the divided rectus sheath on the lateral side and left 
loosesly on a clip. This is used at the end of the 
procedure as traction to close the defect.  A 10mm port 
with a trocar is inserted under direct vision through the 

umbilical opening into the abdominal cavity. This is 
assisted by lifting the abdominal wall on both sides 
with the hand. The trocar is removed and a light source 
is attached to confirm the presence of the port in the 
abdomen. Pneumoperitoneum is then achieved by 
attaching the carbon dioxide source to the port. The 
camera head is re-inserted for a diagnostic laparoscopy 
to confirm decision to continue with the laparoscopic 
appendectomy. 
 
Port Placement 
     The next step of the method is the port placements. 
The two (2) additional ports are placed in the lower 
abdomen for the procedure in the following manner: 
Using the light source as a guide from within the 
abdominal cavity, a site is selected in the left iliac fossa 
about 3cm below the anterior superior iliac crest for a 
10mm port. A stab incision with a size 11 blade into 
the subcutaneous fascia after which the trocar is 
advanced by rotating movement to enter the peritoneal 
cavity under direct vision from within the peritoneal 
cavity. This is then capped and converted to a 5mm 
port for instrumentation.  A third port usually 5mm is 
inserted 1cm above the symphysis pubis and to the left 
of the midline in a similar fashion. The operating table 
is then lowered to the midthigh level of the operating 
surgeon. Fig 2 
 

 
        Figure 2. Port placement sites below iliac crest 
indicated by index finger (left) and scapel (right). 
 
Appendectomy  
      The method of appendectomy is done in a manner 
similar to open appendectomy. Dissecting forceps are 
advanced through the ports with the laparoscope is 
focused on to the caecum by following the ascending 
colon downwards towards the right iliac fossa. Using 
the forceps, the appendix is identified and mobilized by 
the same technique as in an open appendectomy. Using 
the taenia of the caecum is recommended while 
dissecting any adherent omentum. The mesoappendix 
is displayed by traction on the non-gangrenous portion 
of the appendix.  The appendicular vessels are 
diathermised and excised close to the appendix from 
the base to the tip using the bipolar forceps or a hook 
diathermy.  The appendix which now hangs free from 
the caecum is ligated at the base with vicryl 2/0. An 
extracorporeal knot can be used.  Peritoneal suction 
and/or lavage is done in case of any collection. 
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Removal of Appendix 
     The free appendix is grasped at the tip with the 
forceps in the 10mm (converted to 5mm) port and 
excised above the knot. The appendix is then pulled 
into the sheath under direct vision. Once the appendix 
enters the 10mm port sheath, the port is removed from 
the abdomen with the appendix in situ.  A final 
inspection of the stump may be undertaken at the and 
the gas is then expelled by removing the remaing 2 
ports.  The entry wounds are closed with vicryl 2/0 to 
the fascia and skin. Local anaesthetic agent is used at 
the port site as part of post-operative pain management. 
Fig 3   
 

 
Figure 3. Apperance of Abdomen at final port site 
closure 
 
Discussion 
      Appendicitis is a common diagnosis made in the 
surgical emergency room in Ghana This has added to 
the burden of patients attending the surgical emergency 
in Ghana with attendant increase in morbidity and 
mortality9.  Reducing hospital stay through 
laparoscopic surgery will improve overall access to 
surgical emergency care.  Another advantage of 
emergency laparoscopic appendectomy is the 
opportunity to establish a diagnosis and offer 
appropriate treatment at the same setting3.  This might 
result in non-operative intervention and reduce the rate 
of negative laparotomy.  
What is the gold standard method of laparoscopic 
appendectomy? There are varied methods of 
laparoscopic appendectomy described based on 
surgeon and institutional preferences3,11-18. The single 
port laparoscopic appendectomy has its appeal in the 
better cosmetic effect11.   The steep learning curve and 
high cost of single port equipment makes it not suitable 
for institutions seeking to change from open to 
laparoscopic appendectomy. The two-port laparoscopy 
has a challenge of limited visualization of the 
abdominal cavity but offers an easier learning for 
junior residents12.   The key criteria in the choice of any 
method should be the success rate, affordability, 
resource availability and suitability. The procedure for 
appendectomy continues to evolve with different set 
objectives16.  The method described meets the criteria 
above and offers an opportunity to introduce 

laparoscopic appendectomy wherever open 
appendectomy can be done. Patient selection is as 
important in laparoscopic as in open appendectomy.  
Patients who are overweight, symptom duration of 
more than 3 days and an abscess formation have been 
found to prolong the duration of laparoscopic surgery19.  
Our method had a selection of patients with 
uncomplicated appendicitis and who were fit for 
surgery. This encourages acceptability of the method 
by staff and allows for easy performance of the 
procedure. Patient position and access to the 
peritoneum can be achieved in many ways depending 
on the resources available and the skill of the operating 
surgeon. We have used the supine position without any 
tilt in our method. The use of the umbilicus as our 
entry point allows for conversion to a laparotomy in the 
early learning period of laparoscopic appendectomy. 
The practice of a closed peritoneal access using the 
Veres needle provides safety and is good in the early 
learning curve. Our procedure uses the open approach 
which reduces the operating time and risk of injury. 
The presence of the umbilical stay suture in our method 
prevents any port site leakage of gas. 
The number and placement of port continue to evolve 
in laparoscopic surgery13-15. The relatively high risk of 
hypertrophic scars among our patient population 
informed our choice of port placement sites.  The 
umbilicus is a naturally occurring scar which blends 
with the operation scar.  We have our additional ports 
placed to be hidden in the underwear to improve 
cosmetic effect. The position of the ports and the 
surgeon allows for good ergonomics without 
modifying patient position similar to what pertains to 
open surgery.  
The technique of appendectomy requires division of 
the mesoappendix and excision of the appendix. There 
are various techniques for detaching the mesoappendix 
during laparoscopy20. Our technique requires that the 
mesoappendix is coagulated and detached close to the 
appendix. This has advantage of allowing smaller size 
vessels to be coagulated and reducing the volume of 
tissue attached to the appendix to be removed.  The 
vessels are branches of the main appendicular artery 
and therefore are smaller in diameter.  This is in 
contrast to open appendectomy where the appendicular 
artery may be ligated close to the base of the 
mesoappendix.  The use of clips for the occlusion of 
the appendix before division is common place in 
laparoscopic surgery. In our centre, division of the 
appendix was done after ligating the base as practiced 
in open surgery using vicryl 2/0. An extracorporeal 
knot is recommended in the early stages of practice.  
There are no proximal sutures placed and the appendix 
stump is also left non-buried as in our open surgery.   
With this modification, the concern about the 
availability of clips or its cost will not hamper the 
performance of laparoscopic appendectomies. Any 
aspiration or lavage is done before the appendix is 
removed. In most laparoscopic centres, the removal of 
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the appendix is done using a retrieval bag. The purpose 
is to minimize spillage and surgical site infections. Our 
technique removes the appendix through a 10mm port.  
This achieves the same objective as the retrieval bag by 
avoiding contact with the entry wound.  By this 
approach, the use of extraction bags is avoided which 
in turn reduces the cost of the procedure. This approach 
has been practiced in the subregion for laparoscopic 
appendectomy 21. Once the appendix enters the sheath, 
the 10mm port is removed en masse with the appendix. 
It is for this reason that a 10mm port capped to a 5mm 
is used for instrumentation during the procedure. 
Because our second 10mm port lies beneath the 
underwear line the scar is nonvisible and cosmetically 
acceptable to patients. 
         
Conclusion 
       The method is a simple easy to learn three port 
approach in performing emergency laparoscopy 
appendectomy. 
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