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ABSTRACT

Background: Three-port laparoscopic appendicectomy has proven its worth in the management of appendicitis. From
a cosmesis, the umbilical and suprapubic portsites are hidden by natural camouflages, the Right Iliac Fossa (RIF) port
is the only visible external sign of surgery. The two-port technique avoids even this marker of abdominal invasion.
Methods: 58 patients were studied for this study. Data was collected prospectively. The two port appendicectomy
was performed with 10 mm umbilical working port and 5 mm supra-pubic camera port. A stitch was taken
transparietaly in RIF which was under camera guidance passed through the tip of appendix and held with suture to
retract the appendix. The base was ligated with an intra-corporeal knot and appendix cut and delivered out. Three port
appendicectomy was performed via the 10 mm umbilical, 5 mm supra-pubic and 5mm right iliac fossa ports. The
appendicular stump was ligated with an endoloop or an intra-corporeal knot, appendix cut and delivered out

Results: 58 patients underwent surgery over the one year period for appendicitis. Out of 26 cases attempted, the two
port appendicectomy was successful in 21 cases, with conversion to the three-port technique in 4 and conversion to
open in 1 case. The complication rates, return to work were comparable between the two groups. Duration of
operation was more whereas length of hospital stay was less in two port appendicectomy group as compared to
conventional laparoscopic group.

Conclusions: Patients who underwent two port appendicectomy had a cosmetically better appearing scar than
compared to three port appendicectomy cases.
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INTRODUCTION postoperative complications, shorter hospitalization,

Appendicectomy is the most commonly performed intra-
abdominal operation. Semm' first introduced the
laparoscopic method for appendicectomy in the early
1980s. Since then Laparoscopic Appendicectomy (LA)
was made popular by various surgeons and preferred over
the open method due to its inherent advantages.” Over the
past decade, the outcomes of laparoscopic
appendectomies have compared favorably to those for
open appendectomies because of decreased pain, fewer

earlier mobilization, earlier return to work, and better
cosmesis.*® However, despite these advantages, efforts
are still being made to decrease abdominal incision and
visible scars after laparoscopy. Recent research has led to
the development of Natural Orifice Transluminal
Endoscopic Surgery (NOTES). However, there are
numerous difficulties that need to be overcome before a
wider clinical application of NOTES is adopted,
including complications such as the opening of hollow
viscera, failed sutures, a lack of fully developed
instrumentation; and the necessity of reliable cost-benefit
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analyses.®” The technique we have described is virtually
scarless as the intra-abdominal entry points are hidden
within natural camouflages. This technique replicates the
operative technique of conventional laparoscopic
appendicectomy and is hence associated with a very short
learning curve as compared to the newer modalities with
no extra need for expensive specialized equipment. Ours
is an initial study to assess the practicality of two-port
laparoscopic appendicectomy and to compare the results
with  the conventional three-port laparoscopic
appendicectomy.

METHODS

The present study was conducted from June 2014 to May
2015, in the patients of appendicitis admitted in surgery
ward at the Shri Vasantrao Naik Government Medical
College and hospital, Yavatmal, after the approval from
the ethical committee of the above institute and with legal
consent of patients.

Patient selection: A total of 58 cases of appendicitis were
selected for this study of which 26 underwent two port
appendicectomy and 32 underwent conventional three
port appendicectomy. All the patients with age group of
14 to 50 years presenting with symptoms of appendicitis
and diagnosed to have appendicitis without any known
complications of appendicitis on sonography, were
selected for study. Patients with the ASA >2, shock on
admission, peritonitis, suspected perforated appendicitis,
appendicular lump or peri-appendiceal abscess, cirrhosis,
coagulation disorders and pregnancy were excluded from
the study sample. They were all admitted and treated as
in patients.

Operative details: Detailed clinical history of each patient
was taken. All patients were subjected to thorough
clinical examination. Baseline preoperative investigations
were done for all patients. USG Abdomen and Pelvis was
done and appendix size and location were determined.
Each of these patients were subjected to laparoscopic
appendicectomy with randomly selecting cases for two
port and three port appendicectomy. Data were collected
prospectively for the two port appendicectomy and three
port appendicectomy. The two port appendicectomy was
performed with one 10 mm umbilical working port and
one 5 mm supra-pubic camera port. Under camera
guidance appendix was identified (Figure 1) A stitch was
taken transparietaly (Figure 2) in right iliac fossa which
was under camera guidance passed through the tip of
appendix and held with suture to retract the appendix
(Figure 3). The appendicular artery was controlled with
diathermy. The base was ligated with an intra-corporeal
knot (Figure 4) and appendix cut and delivered out. Three
port appendicectomy was performed via the conventional
10 mm umbilical, 5 mm supra-pubic and 5 mm right iliac
fossa ports. Third port was used for Babcock’s forceps to
hold and retract the appendix. The appendicular stump
was ligated with an endoloop or an intra-corporeal knot,
appendix cut and delivered out.

The clinical outcomes of the two procedures were then
compared. Statistical analysis was done with unpaired “t”
test to compare outcome in both cases. A P value <0.05
was considered to represent a statistically significant
difference between groups.

Figure 2: Showing tip of appendix pierced with
needle with suture for retraction.

Figure 3: Appendix retracted and held with a suture.

Figure 4: ligating the base of appendix by intra-
corporeal knotting with single operating port.
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Figure 5: Post-operative scar photo after 10 days.
RESULTS

In our study, there were 58 patients. 26 of them were in
the two port limb and 32 in the three port limb. Out of the

26 patients, 4 had to be converted to the Conventional
laparoscopic method (defined as the insertion of one or
more 5 mm ports). One case was converted to open
procedure due to the presence of adhesions of
inflammatory origin. The appendix was in the normal
position in 32 patients and retro-caecal in 18 patients,
right lumbar in 6 patients and sub-hepatic in 2 patients.
The mean operative time was 29.8 minutes ranging from
20 to 45 minute. The mean hospital stay was 38.6 hours
ranging from 32 to 50 hours. The two groups were well
matched with respect to demographic information (age,
sex and weight) (Table 1). There was no significant
difference between the post-operative complications or
return to work between of the two procedures, but the
duration of operation was comparably more in two port
appendicectomy group and length of hospital stay was
significantly shorter in the two port appendicectomy
group (Table 2).

Table 1: Details of patients.

Two port Conventional three P val
appendicectom port appendicectom VAHE
Total no. of patients 26 32 N/A
Female 22 14 N/A
Male 10 12 N/A
Duration or operation (min) 29.8 (20-45) 24.5 (20-34) P <0.05 (significant)
Extra port Four patients One patient N/A
Conversion to open procedure  One patient One patient N/A
Intra-operative complications  Nil Nil Not Significant
Postoperative complications 1 2 Not Significant
ety of [eg il iz 32.6 (24-50) 42.4 (32-50) P <0.05 (Significant)

(hours)

Data are expressed as means (range) except where otherwise stated

Table 2: Statistical results.

Std. Std. Error
Deviation Mean
Duration of 2 ports 0.154 -6.428 <0.005 32.62 6.646 1.303
hospital stay More ports -6.237 < 0.005 4241 495 0.875
Duration of 2 ports 0.001 3.706 < 0.005 29.81 7.043 1.381
operation More ports 3.485  <0.005 245  3.628 0.641
DISCUSSION laparoscopic appendectomy over open appendectomy.8

Our study was conducted safely and showed no
differences in clinical outcomes between patients treated
by the two techniques apart from a shorter hospital stay in
the group which had two port appendicectomy with better
post-operative scar.

According to the Cochrane review and the EAES
guidelines, there is a small but certain advantage of

Routinely, laparoscopic appendectomy is performed
using three-ports. In our study, we have used two-port
techniques as mentioned above. The mean operative time
was 28.9 min,*** The average length of hospital stay was
38.6 hours in our study which compared favorably with
other studies.®™ Early discharge in our study was
probably because patients had lesser pain but it was also
likely due to a selection bias leading to a more favorable
patient cohort in the Two port appendicectomy group as

International Journal of Scientific Reports | September 2015 | Vol 1 | Issue 5 Page 217



Mhatre HP et al. Int J Sci Rep. 2015 Sep;1(5):215-219

compared to the  conventional laparoscopic
appendicectomy group, but this also shows that the new
technique is in no way inferior to the conventional
method especially regarding the length of hospital stay.

In our study, the average duration of operation for two
port appendicectomy group was 29.8 minutes compared
to 245 minutes for conventional laparoscopic
appendicectomy group. The increase in duration of
operation was due to decreased number of hands to
operate, as apart from camera port, only one port is left to
work with and lack of practice to operate with single
hand. With regular practice this extra time required will
reduce to be comparable to conventional laparoscopic
appendicectomy group.

In conventional laparoscopic appendicectomy group, the
use of 5-10 mm ports in the umbilical and RIF, right
hypochondrial or left iliac fossa regions often leave
clearly visible scars. We have demonstrated that two port
appendicectomy group using a suture retractor to replace
the RIF trocar and the suprapubic trocar strategically
placed below the hairline to be a safe and feasible
procedure. It also has other advantages, even when
inflammation is extensive, the ability to hold both the
appendix and the mesoappendix at the same time with a
loop retractor enables more stable manipulation and
counter-traction than the use of conventional forceps and
this procedure is also associated with less risk of causing
an uncontrolled tear in the mesoappendix or an iatrogenic
perforation of the appendix. Even though we have
described the site of suture as RIF, flexibility in its
placement is vital and best decided following an
intraoperative view of the pathology. The suture can
easily be sited elsewhere in the abdomen so as to
ergonomically and cosmetically suit the pathology and
the surgeon. If necessary, a surgeon can easily convert a
two-port procedure to a conventional three-port
procedure by adding another trocar. This allows the
safety of the patient to be preserved. Our technique also
eliminates one site of peritoneal invasion thereby
reducing the chances of adhesions.

Many surgeons have attempted to reduce incisional
morbidity and improve cosmetic outcomes in
laparoscopic appendicectomy by using fewer and smaller
ports.>™* Kollmar et al.** described moving laparoscopic
incisions to hide them in the natural camouflages like the
suprapubic hairline and improve cosmesis. Additionally,
the reports in the literature indicate that mini-
laparoscopic appendectomies using 2-3 mm or even
smaller instruments along with one 12-mm port
minimizes pain and improve cosmesis."***** More
recently, studies by Ates et al.'” and Roberts et al."® have
described variants of an intracorporeal sling based single-
port laparoscopic appendicectomy with good clinical
results.

There is also an increasing trend towards Single Incision
Laparoscopic Surgery (SILS) with use of a special

multiport umbilical trocar. With SILS, there is a more
conventional view of the field of surgery as compared
NOTES. The equipment used for SILS is familiar to
surgeons already doing laparoscopic surgery. Most
importantly, it is easy to convert SILS to conventional
laparoscopy by adding a few trocars, this conversion to
conventional laparoscopy being called ‘port rescue’.’ It
has also been shown to be feasible, reasonably safe and
cosmetically advantageous to standard laparoscopy.’*?
However, this newer technique involves specialized
instruments and has a steep learning curve due to a loss
of triangulation, clashing of instruments, crossing of
instruments (cross triangulation), and a lack of
maneuverability.**? There is also the additional problem
of decreased exposure and an added financial burden of
procuring special articulating or curved coaxial
instruments.”® SILS is still evolving, being used
successfully in many a center, but with a significant way
to go before it becomes mainstream.*® Thus limiting its
wide spread use especially in rural/peripheral centers
with limited resources. Our technique mimics the
conventional laparoscopic appendicectomy technique and
uses a suture to complete the procedure with the
appendicular base being ligated extra-corporeally with a
free tie. This reduces operative costs of an extra trocar
and an endoscopic stapler or an endoloop.

CONCLUSION

We believe that this is a safe and feasible procedure,
which while being cosmetically acceptable has an
economic advantage and acts as an ideal bridge before
SILS appendicectomy or even NOTES appendicectomy
become standardized, affordable and widely accepted.
One important advantage of the laparoscopic proceeding
was the outstanding overview of the abdominal cavity
with the possibility of more accurate diagnosis and proper
decision-making. Two-port appendicectomy is a safe and
effective  alternative for the management of
uncomplicated appendicitis.?* When compared with the
three port technique the overall cost is less with two-port
and it produces an even better cosmetic effect, due to the
lesser number of punctures involved. However, the
results cannot be generalized to overweight patients.
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