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Abstract

Introduction: Laparoscopic appendectomy, although not as widely performed as laparoscopic cholecystectomy,
it has got definite advantage over the conventional open procedure. Controversy exists regarding the closure of
stump. Our institute practices intracorporeal knot tying using 3 ports. Difficulties are observed in three port
technique to hold the appendix during knot tying. We use a percutaneous thread loop. Advantage of the use of
loop was evaluated.

Patients and method: Prospective study was carried out during 18 months. Total cases were randomly divided
in non-loop and with loop group. Operative procedure was same. Cases were compared in terms of operating
time, post-operative hospital stay and complications.

Results: Total patients were 66. Thirty two in non-loop group and 34 in with loop group. Mean age was 27.89
yrs. Most of the cases were females (62%). Mean operating time was less in loop group although statistically not
significant. There was no difference in post operative hospital stay. Use of loop was not associated with added
complications.

Conclusion: Use of percutaneous loop to hold the appendix reduces the operating time and replaces the need of
fourth port. It is safe and effective without any increased morbidity.
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he treatment of acute appendicitis had both techniques to be safe, but both entail potential

remained essentially unchanged since its first drawbacks. Linear staplers are expensive and are
description by Charles McBurney in 1889 to the not feasible for our patients and leaving metal
New York Surgical society™?. In 1983, Kurt Semm staples on the stump and in abdominal cavity can
offered an alternative, ‘laparoscopic cause adhesion —related short bowel obstruction or
appendectomy’ prior to the description of formation of pseudopolyps in the cecum®*?-%2%,
laparoscopic Cholecystectomy®*®. It was only in On the other hand, loops can slip, which can
1990 that Pier et al. reported on the first large series potentially lead to more post operative infections.
of laparoscopic appendectomies for acute Loops are not safe for closure of the caecum when
appendicitis®. the base of appendix is perforated if the

inflammation of the appendix has involved the
Laparoscopic appendectomy has been shown in caecum as well?*. If loops are too tight, they also
several randomized controlled trials to be superior can cut into the tissue or cause local necrosis,
to open appendectomy where post operative pain or predisposing to stump leakage™.
use of analgesia”®*®!*  number of post operative
complications”®***?  hospital stay”***2**,and In our institute, it is a routine practice to use
return to normal activities”®*!** are concerned. intracorporeal knot for the appendiceal stump using
However, various technical aspects still need to be three ports. With three ports, sometimes,
evaluated and standardized. intracorporeal knot tying is cumbersome to apply
the knot right at the base as the appendix is not

Although the surgical technique of laparoscopic supported and warrants an additional port to hold
appendectomy has been well established, the appendix. We have used a percutaneous
controversy exists regarding closure of the polypropylene loop to anchor the appendix and it
appendiceal stump. In the early days of has been helpful to avoid those difficulties, need of
Laparoscopic appendectomy, the stump was closed another port and to save the operating time.

with  pre-knotted loops (Roeder loops or

endoloops)***>1%"  After the introduction of

laparoscopic linear staplers, it became “en vogue” Correspondence:
to apply these in laparoscopic appendectomy, Br- M:Jkunf Rfaj Joshi,
. e ; epartment of surgery,
partICUIarly. for dlﬁlcﬂ!gsﬁgsz%s SL.JCh.aS perforation at Kathmandu Medical College, Sinamangal, Kathmandu
the appendiceal base . Findings have shown E mail: mukundrajjoshi@yahoo.com
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Materials and methods

This prospective study was carried out over 18
month period and includes the patients clinically
diagnosed with acute appendicitis and operated
laparoscopicaly at Kathmandu medical college.
Early appendicular lump, appendicular perforation
and converted cases were excluded from the study.
The informed consent was taken from patients and
their relatives for laparoscopic appendicectomy.
The patients were divided into two groups. The
first group included the patients undergoing
laparoscopic  appendicectomy  without using
anchoring loop, and second group included

laparoscopic appendicectomy with anchoring loop
to hold the appendix.

The anchoring loop (Fig 1) is a manual made
device made by threading the epidural needle with
no-1 polypropylene and two ends of the thread are
tied together. Its working technique is similar to
shoemaker’s needle. This loop is introduced into
the peritoneal cavity along with the needle puncture
in the right iliac fossa just at the level of appendix
after the mesoappendix is dissected (Fig 2).
Dissected free appendix is stabilized by holding it
into the loop (Fig 3). Then the appendicular base is
tied with intracorporeal knot (Fig 4).

Fig 1: Anchoring loop

Fig 2: Loop being introduced

Fig 3: Appendix being hooked

Operative procedure: All of the cases are operated
with three standard ports. Pneumoperitoneum is
created with open technique through infraumbilical
12 mm port. Telescope is introduced. Diagnosis is
confirmed and pelvic examination is done. Two
other ports made, one suprapubic 5mm or 10mm
and third at left iliac fossa 10mm or 5mm vise-
versa. Later on camera is introduced through left
iliac fossa or suprapubic port. Working ports are
other two. Mesoappendix is dissected, appendicular
artery clipped and divided. After the completion of
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Fig 4: Appendicularbase tied.(intracorporeal knot)

dissection, in group one, appendicular base was
tied without holding the appendix whereas in group
two, appendicular base was tied after holding the
appendix with above mentioned anchoring loop.

The operating time, post-operative hospital stay
and complications were compared between two
groups. Data were analyzed with X* test using
SPSS 11.5. P value of <0.05 was taken as
significant.



Result

During the study period, total 66 consecutive cases
were evaluated. Mean age was 27.89yars. (6yrs to
72yrs.). Maximum no of patients were in age group
21 to 30yrs. (Fig. 5). Most of the patients
undergoing laparoscopic appendectomy were
females i.e. 62%. Ratio is given in fig.6.
Macroscopic pathological diagnosis by operating
surgeon at the time of operation is given in Table 1.

Out of 66 patients, 32 patients were in group 1 i.e.
loop was not used and 34 patients were in group 2
i.e. loop was used. (Fig 7). Mean age in group 1
patients was 25.7yrs whereas in group 2 it was
29.9yrs. Mean operating time in group 1 patients
was 56.25min while in group 2 it was 43.82min.
Post operative stay in both the group was almost
same 2.65days Vs 2.14days. (Table 2)

Among all patients, five (7.6%) patients developed
minor complications (Wound infection and fever).
All had minor infection of umbilical port which
settled with removal of stitch and drain. Three
among them had fever too. This complication was
observed in patients with suppurative appendicitis.
There were no major complications although one
patient had prolonged pain and discomfort in right
iliac fossa. On investigation, her initial USG of
abdomen had shown minimal collection suggesting
hematoma which had settled spontaneously. Later,
we lost the follow up this patient.

Age distribution

Frequency

Fig 5: Age distribution

Male:Female ratio

mf aom

Fig 6: Male Female ratio.
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Use of percutatneous Polypropylene loop

48%  [ono

oyes

52%

Fig 7: Use of percutaneous polypropylene loop

Table 1: Type of appendicitis

Diagnosis No. of cases.
Catarrhal 9
Acutely inflammed 37
Suppurative 8
Gangrenous 5
Perforated (local) 3
Apparently Normal 4

Table 2: Comparison between two groups

No loop | With
loop

No. of patients 32 34
Mean age.(years) 25.7 29.9
Mean operating time | 56.25 43.82 P=
(minutes) >0.05
Post op hospital stay | 2.65 2.14 P=
(days) >0.05
Post operative 2 3 P=
complications >0.05

Discussion

Reduction of surgical trauma and prevention of
post operative morbidity are the pillars to the
provision of patient safety. The laparoscopic
approach to appendicitis has improved the outcome
of appendectomy, but requires laparoscopic skills
of the surgical team®. Appendectomy is performed
by surgical team with varying experience in
laparoscopic surgery. The technique was started at
our institute by the surgeons after gaining sufficient
experience in laparoscopic cholecystectomy and
diagnostic laparoscopy. Right iliac fossa pain in
children and females are occasionally difficult to
confirm the diagnosis. Laparoscopy has an
established role in it. This is the reason female to
male ratio is higher in our series. Regarding the
procedure, Basic principle of surgery is same as
open appendectomy but port position varies
according to surgeon’s preference and experience.
In almost all of our cases, we used the above
mentioned port position. Mostly the left iliac fossa
port which is in the middle of two is used for
camera. We find it very convenient as this makes
the better ergonomics for the intracorporeal knot

tying.



There have been many reports and randomized
controlled trials comparing endoloops and linear
staplers but there are hardly any reports regarding
the use of intracorporeal knot for appendicular base
whereas in our institute this has been a routine
practice. The experiments (Sedlack JD et al) have
shown that laparoscopic square knots are as secure
as open knots; removing the operating finger from
the knot does not seem to affect the security of a
well-tied square knot. The Roeder’s and
Fisherman’s knots were the least secure of all
laparoscopic knots in all sutures tested with the
exception of polyglactin material®. Lopez PJ et al,
has evaluated the reliability of intracorporeal knot
tying comparing the hand, instrument and
laparoscopic techniques and reached to the
conclusion that there were no significant changes in
suture tension after 5 minutes regardless of material
or method of knot tying®’. Our experience in all 66
cases has also shown that there is no increased risk
of complications in laparoscopic appendectomy
with intracorporeal knot. Intracorporeal knot tying
needs two working ports to hold and tie the suture
besides the camera port and there is need of another
port to hold and manipulate the organ to be tied. In
appendectomy, if fourth port is not made, the
dissected appendix remains unsupported and
putting the knot precisely at the base is difficult and
time consuming particularly retrocaecal appendix.
In the initial days, when laparoscopic
intracorporeal knot tying was started for
appendicular base we had much difficulty in
placing the knot at the base and in some cases we
had to make fourth port. After we invented the
above mentioned loop technique, our operative
procedure became much simpler, easier and time
saving without any increased morbidity. Table 2
shows the comparison of different parameters we
studied. There is not much difference in post-
operative stay and complication between two
groups and the data is statistically insignificant too.
But, regarding the mean operating time, it is
noticeably less (56.7min Vs 43.8min) in loop group
although statistical significance is not seen. This
could be due to small sample size. One greatest
advantage of loop technique is that it clearly avoids
the use of fourth port for stabilization of the
appendix which is sometimes necessary. The fourth
port had been used in some of our cases before this
study started.

This percutaneous loop technique has been used as
a suture passer for laparoscopic incisional hernia
repairs to fix the intraperitoneal mesh. But in
Medline data base search, we did not find any case
report or original article on the use of this loop for
appendectomy. Further large scale study is needed
to evaluate the advantages of this technique and
establish it in routine use. This loop technique
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could be helpful for other laparoscopic procedures
too.

Conclusion

Use of percutaneous thread loop to hold the
appendix during laparoscopic appendectomy is
useful in terms of reduction of operating time, cost,
safety and effectiveness. It is also useful to avoid
4™ port in some difficult cases.
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