The handmade endoloop technique

A simple and cheap technique for laparoscopic appendectomy
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ABSTRACT
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Objectives: To compare 2 laparoscopic appendectomy
techniques.

Methods: We describe a modified technique, the
handmade endoloop technique, for closing the base
of the appendix. This prospective study was carried
out at Harran University Medical Faculty, Sanliurfa,
and Gulhane Military Medical Academy, Ankara,
Turkey from September 2006 to February 2008. We
evaluated the safety and efficacy of the procedure in
98 acute appendicitis cases: 57 patients handmade
endoloop patients, and 41 endoloop technique
patients. Operative time, postoperative complications,
need for analgesics, and procedure cost were measured
for both groups. The endoloops and sutures used to
manage appendectomy were listed at current prices,
summarized as number consumed per case, and
compared. Data were analyzed by appropriate test.

Results: The average price of material used for closing
the base of appendix was 81 American Dollars (USD)
for laparoscopic appendectomy with endoloop, and
8 USD for the technique described by this article.
Overall, postoperative complications, operative time,
and the need for analgesia did not show a statistical
difference in comparing both groups.

Conclusion: This procedure is simple, safe, and
cheap.
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Laparoscopic appendectomy is preferred by many
surgeons due to numerous documented advantages
of this approach. Studies have shown advantages
of laparoscopic appendectomy to include precise
operative diagnosis, lower morbidity, decreased intra-
abdominal scarring, shortened length of stay, and fewer
intraoperative and postoperative complications.'?
However, increased cost often is cited against the general
use of laparoscopic appendectomy.* The most important
reason that contributes largely to the elevated cost of
laparoscopic appendectomy is the disposable equipment
used during the procedure. The use of the endoloop or
endostapler, as disposable equipment, in laparoscopic
appendectomy for closing the base of appendix is
more common. To diminish the cost of laparoscopic
appendectomy, several methods have been essayed, such
as the one- or 2-trocar techniques,’ instrument-assisted
knotting,® and closure of the stcump by clip applier” rather
than endoloop suture or endostaplers. The objectives of
the present study were to establish the feasibility of the
closure of the appendicular stump by using a handmade
Vicryl loop; to establish whether differences exist in the
postoperative course, in comparison with those patients
whose appendicular stump was closed with endoloop;
and to compare the cost of both techniques and
evaluate whether the use of a handmade Vicryl loop is
a safe alternative for laparoscopic appendectomies. We
carried out the following prospective study, because we
believe that using the handmade loop knot, which has
been used in many open procedures, is a safe method for
closure of the appendiceal stump during laparoscopic
appendectomy.

Methods. This prospective study was carried
out at Harran University Medical Faculty, Sanliurfa
and Gulhane Military Medical Academy, Ankara,
Turkey from September 2006 to February 2008; and
98 consecutive laparoscopic appendectomies were
performed. We consulted with the Chair of the local
Research Ethics Committee of Harran University
Medical Faculty on the procedures. The patients were
verbally informed about the details, risks, and benefits
of the technique, and consents were obtained under
the supervision of Bioethics consultant in some cases.
The choice of the approach was made by the operating
surgeon with the approval of the patients. Patients in
the study included one group of 57 patients (group
I) who underwent laparoscopic appendectomy with
a handmade endoloop technique for closing the base
of the appendix. A second group included 41 patients
(group II) who underwent laparoscopic appendectomy
technique by using endoloop. All of the patients
received the same preoperative antibiotics according to
the institutional protocol. In both techniques, access

to the peritoneum was carried out and the peritoneum
was opened in direct vision, than the 10-mm, reusable
first trocar was placed in the subumbilical position.
Two reusable 5-mm ports were placed in the left iliac
fossa position and median suprapubic position. After
the initial laparoscopic evaluation of the abdominal
cavity, the appendicular mesentery was dissected
meticulously by unipolar forceps. Ligation of the
appendicular base was carried out using 3 endoloops
(Ethicon Endosurgery,Cincinnati, Ohio, USA), placing
2 of them in the proximal portion of the appendicular
base and one a few millimeters distally, in the endoloop
group. In the other group, we formed a loop using no.
2.0 Vicryl as shown in Figure 1, and by pulling one end
of the loop, the knot has slided down the base of the
appendix. To form the loop, firstly, we made one short
limb and one long limb. We formed a loop with the long
limb and wrapped the limb 4 times around both limbs
by passing posteriorly and then anteriorly. Then we
passed the terminal end of the long limb inside the loop
that we had formed beforehand. Finally, we tightened
the loop. As no literature reports on the safety and the
efficacy of the handmade endoloop, we examined the
efficacy and safety of the handmade endoloop on the
rubber material of several consistencies over 500 times
and witnessed no slippage. While using the knot, it
was easy to seat it correctly and slide. Once the knot
is in place and tightened well, it does not unravel.
This is inserted into the abdominal cavity, and the
loop is moved over to the base of appendix, which was
ligated by 3 manually made loops, placing 2 of them
in the proximal portion of the appendicular base, and
one a few millimeters distally. Then, in both groups,
appendectomy was performed by cutting the appendix
between the 2 proximal knots and the distal knot, using
endoscopic scissors and retrieved through the umbilical

Figure 1 - When the suture is pulled from A, it slides down and ligates
the base of the appendix. (I - photographic image of the
“prepared-knot”, and II - graphical image of the preparation
of the knot).
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trocar site. Cost of the equipment, minutes of operative
time, need for analgesics, intraoperative or postoperative
complications were analyzed. In both techniques, we
used reusable instruments for laparoscopic cases, except
the endoloops and endocatch bags.

The results were analyzed with SPSS for Windows
version 11.5 software (Chicago, Illinois, USA), and the
differences between the groups were compared with the
chi-square, and Mann-Whitney U test. Two sided p
values <0.05 was regarded as statistically significant.

Results. During the 19 months period, 98 patients
who underwent laparoscopic appendectomy  for
appendicitis were studied. Table 1 shows the demographic
details and outcomes of both groups. Two patients
in group I had a conversion to an open procedure;
one for failure to progress, and one gangrenous base
of appendix. Five of the specimens (13.5%) were
normal on histological examination. The recorded
complications included 2 patients who had perforated
appendicitis with peritonitis. The young female required
a laparoscopic drainage of interloop abscesses. This
patient required prolonged hospitalization for 4 days,
until afebrile status was achieved. The other patient had
a wound infection at the umbilical trocar site, requiring
a wound exploration for an organized abscess and was
discharged after 72 hours of hospitalization and treated
on an outpatient basis. In group II, 3 patients required
conversion from laparoscopic to open, 2 due to dense
adhesions secondary to prior operation, and one due to
gangrenous base of appendix. Three of the specimens
(7.3%) were normal on histological examination.
One patient in group II developed an intraabdominal
abscess, and percutaneous drainage of abscesses was
achieved. The other recorded complications included
2 patients with superficial wound infections treated
on an outpatient basis. There were no cases of stump
blowout or cecal fistulae in either group. Laparoscopic
appendectomy using endoloop incurred significantly
more intraoperative equipment charge than group I.

Table 1 - Demographics and outcomes.

Variables Group I GroupII  P-value
n=57 n=41

Age, years 29 325 0.122
Gender (Male/Female) 22/35 14/27 0.677
Median operating time 44.3 43.8 0.718
(minutes)

Average hospital stay, days 2.3 2.1 0.139
Morbidity 2 3 0.647

‘There was no significant difference between groups.
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In all cases of group II, 3 endoloops were applied on
the appendiceal stump at a cost of 81 USD (27 USD
x 3). In laparoscopic appendectomies with handmade
endoloop procedures, only a single package of Vicryl
ligatures-2.0 was enough to form the 3 loops, at a cost
of 8 USD.

Discussion. [t is reported that laparoscopic
appendectomy has advantages such as accurate
preoperative diagnosis, less wound infection, less
need for postoperative analgesia, earlier discharge,
earlier return to normal activities, and better cosmetic
effect.>®!! However, laparoscopic operative procedures
are still more expensive than open surgery, and this is
one of the main drawbacks.*!""? The cost of laparoscopic
appendectomy is based on the disposable equipment,
such as endostaplers, endoloops, and trocars. In our
study, we used 3 endoloops for closing the base of the
appendix in group II at a cost of 81 USD. In group I,
only a single package of Vicryl ligatures-2.0 was enough
for closing the base of the appendix by 3 loops, at a cost
of 8 USD. The cost was a significant difference between
the groups. In some studies, it is concluded that one
endoloop was as safe as using 2 or more if the appendix
is inflamed minimally.”> Nevertheless, in most studies,
2 endoloops were placed at the base of the appendix,
and another endoloop, clips, or ligature is used to ligate
the appendix distal to the endoloops before dividing the
appendix.”* In our study, we also preferred placing 2
ligatures in the proximal portion of the appendicular
base, and one a few millimeters distally. The operating
room time was similar between both groups, due to
the similarity of the techniques. Moreover, the time
spent for tying the loop was approximately 5 seconds.
In addition, there were no significant differences in
length of hospital stay and complication rates in both
groups. As reported for endoloops in the literature,’
we also noticed no slippage in both groups during the
intraoperative and postoperative periods, which could
lead to complications, after precisely ligating the base of
appendix in all cases.

The technique provided satisfactory results. The
absence of any stump blowout or fistula, or any
communication between the stump and an abscess
in either group was in favor of their comparability in
securing the stump. The small number of the study
population forms the main limitation of this study.
The lack of control cases operated on with open
appendectomy may also be regarded as a limitation;
however, significant cost advantage makes the handmade
endoloop the preferred operative method.

In conclusion, laparoscopic appendectomy by closing
the base of appendix using the handmade endoloop
technique may be a more cost-effective technique,



The “hand-made endoloop” technique ... Yildiz et al

potentially offsetting the cost difference between
laparoscopic appendectomy and open appendectomy
without any impact on surgical outcomes.
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