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Appendectomy in Women. Is the Laparoscopic
Approach Always Better Than the “Open” Approach
in Uncomplicated Appendicitis?

Andrea Casarotto, MD, Fabio R. Zarantonello, MD,
and Matteo Rebonato, MD

Background: Acute appendicitis is the most common emergency in
abdominal surgery, but remains a continuing controversy regard-
ing the most appropriate method of removing the inflamed
appendix.

Materials and Methods: From January 2002 to December 2012,
1037 women underwent appendectomy (average age: 25 + 15.7y;
range: 6 to 91y). Of these, 519 underwent open appendectomy
(OA) and 518 underwent laparoscopic appendectomy (LA). For all
the patients we determined the postoperative hospital stay, the
eventual readmissions within 30 days after discharge, the length of
surgical procedures (data were available only for the period from
January 2008 to December 2012), the costs for the OA and LA, and
the rate of negative appendicitis.

Results: In our cohort of patients, 189 women (18.2%) had a
negative appendectomy. Considering the postoperative hospital
stay (average: 4.2 + 3.6d; range: 1 to 32d in OA group and aver-
age: 3.9 £ 3.1d; range: 1 to 21d in LA group; P = 0.15) there were
no statistical differences between 2 groups. The average length of
surgical procedures in LA group was 42.3 =+ 18.4 minutes (range: 8
to 135min) and 43.2 + 19 minutes in the OA group (range: 10 to
135min) (P = 0.63). The average net cost of LA was 1203.61 euros,
whereas for OA it was 95.18 euros. In this study, we considered
only the surgical materials.

Conclusions: LAs are not associated with a lower complication rate
than the OAs and, above all, LAs are more expensive than OAs.
Also we believe that laparoscopic approach should be used only in
case of unclear abdominal pain and not for the treatment of clear
acute and uncomplicated appendicitis.
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Acute appendicitis is the most common emergency in
abdominal surgery. Open appendectomy (OA) per-
formed through the right lower quadrant incision was first
described in 1894.! It has become the standard treatment of
choice for acute appendicitis, remaining mainly unchanged
for 100 years due to its favorable efficacy and safety. Lap-
aroscopic appendectomy (LA), first performed by Semm? in
1983, has gradually gained acceptance. However, it remains
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as a continuing controversy in the literature regarding the
most appropriate method of removing the inflamed
appendix.? Although some studies claimed LA to be supe-
rior to OA in terms of a quicker and less painful recovery,
less postoperative complications, and better cosmesis, other
studies found no such advantages or even favoured the
traditional approach.4

Although several studies have shown a beneficial effect
of LA in women in the absence of gross pelvic disease, these
studies had major flaws in their design or methodology.>-8
Thus, questions remain about the internal and external
validity of these studies.’

In this study we considered only women aged 6 to 91
years who underwent appendectomy for acute appendicitis.
The main objective was to identify the best approach in our
cohort of patients to determine which technique, LA or
OA, gives better patient outcome.

MATERIALS AND METHODS

From January 2002 to December 2012, 2199 appen-
dectomies were performed in our department [746 (33.9%)
LA and 1453 (66.1%) OA]. We considered only 1037 women
(47.1%) who underwent appendectomy (average age:
25 % 15.7y; range: 6 to 91y). Of these, 519, who underwent
OA and 518, who underwent LA, were enrolled into this
study, retrospectively. Young female and obese women
underwent diagnostic laparoscopy to detect the presence of
gynecologic pathologies mimicking appendicitis.

The average age in 2 groups was 31 % 15.7 in the LA
group and 28.3 + 21.3 in OA group, respectively (P =0.52).
Surgical procedures were performed by the attending surgeons,
and a total number of 12 surgeons participated in this study.

All appendectomies were performed under general
anesthesia: for the induction phase we used fentanyl citrate
5pg/kg, propofol 1.5 to 2.5mg/kg, and rocuronium 0.6 mg/
kg; for the maintenance phase we used remifentanil hydro-
chloride 0.1 to 1 pg/kg/min and propofol 6 mg/kg/min.

LAs were performed using a standardized 3-trocar
approach (umbilical, 5-mm port; suprapubic, 5-mm port;
up-right quadrant, 10- to 12-mm port) (Covidien, Mansfield,
MA). The incisions were made with a scalpel number 11. The
pneumoperitoneum was performed with a Verres needle.
Carbon dioxide was insufflated into the peritoneal cavity at a
rate of 4 to 6 L/min to maintain a pressure of 14 mm Hg during
surgery. With the patient in the Trendelenburg position and
right side up, the small bowel was retracted away from the
lower right quadrant. After the laparoscopic exploration using
a video-camera (K Storz GmbH & Co, Tuttlingen, Germany)
with 30-degree angle of visualization to detect any abnormal-
ities in the abdomen and the exposure of the pelvis, the cecum
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FIGURE 1. Number of OA and LA in different years in women. LA
indicates laparoscopic appendectomy; OA, open appendectomy.

was lifted to expose the base of appendix. An inflammatory
mass or hard adhesion, if present, was dissected gently with
blunt instruments. The mesoappendix was identified and was
dissected using a vascular stapler (Endo-GIA, DLU 30 mm
white; Covidien). Then, the appendix was divided using an
intestinal stapler (Endo-GIA, DLU 30mm blue; Covidien)
and removed through the 10- to 12-mm ports, in general using
a specimen bag (Endo-Catch; Covidien). A drain type Penrose
was used in all patients. In all LAs, we used 1 brained
absorbable sutures 0 (Polysorb; Covidien) to suture the inci-
sion in linea alba, 1 nonabsorbable polyamide monofilament
0 (Dafilon; Braun Melsungen AG, Melsungen, Germany) to
suture the incisions, and 1 nonabsorbable polyester sutures 0
(Ti-Cron; Covidien) to fix the drain. Ten gauzes were used.
In contrast, OAs were performed through a standard
McBurney splitting incision of the lower right quadrant
muscle (right pararectal incision) using for the skin a scalpel
number 24 and the electric scalpel. For the incision of the
trasversalis we used a scalpel number 15, and a scalpel number
11 was used for the appendix. A stump ligature was per-
formed with invagination using 3 brained absorbable sutures
0 (Polysorb; Covidien). In all patients we used Penrose drain,
fixed with 1 nonabsorbable polyester sutures 0 (Ti-Cron;

(Visistat Skin Stapler; Teleflex Medical, NC) was used to
suture the incision. In OAs, 20 steril gauzes were used.

For all patients we determined the postoperative hos-
pital stay, the eventually readmissions within 30 days after
discharge, the length of surgical procedures (data were
available only for the period from January 2008 to
December 2012) and the costs for the OA and LA. In our
cohort of patients, we also determined the rate of negative
appendicitis, defined as either a normal appendix after
resection for suspected appendicitis or a medically unnec-
essary appendectomy.® These patients were not considered
in this study. All statistical analyses were 2-sided and
P-values <0.05 were considered statistically significant.

RESULTS

From January 2002 to December 2012, 1037 women
underwent appendectomy (519 OAs and 518 LAs) (Fig. 1).
There was no mortality in either groups and neither major
intraoperative complication, such as bleeding or bowel
perforations.

Of this cohort of patients, 189 women (18.2%) had a
negative appendectomy. In these patients, the appendix was
not removed.

In Table 1 we reported the postoperative hospital stay
(average: 4.2 + 3.6d; range: 1 to 32d in OA group and
average: 3.9 +3.1d; range: 1 to 21d in LA group.
P = 0.15) considering the different years and there were not
statistical differences between the 2 groups of patients.

In Table 2 we reported the length of surgical proce-

" dures (average: 42.3 + 18.4 min; range: 8 to 135min in LA

group and average: 43.2 + 19 min; range: 10 to 135min in
OA group; P = 0.63). In that period, 9 patients (0.87%)
were readmitted in our Department within 30 days from
discharge. Of these patients, 4 underwent LA and 5 OA.

In the group of patients who underwent LA, 1 patient
was readmitted for vomiting, 1 patient for abdominal pain,
1 patient for wound infection, and 1 patient for intestinal
obstruction. The patient with the wound infection under-
went a surgical drainage, whereas the other patients
underwent a conservative approach obtaining the remission
of the symptoms. In the group of patients who underwent
the OA procedure, 4 patients were readmitted for intra-
abdominal abscess and 1 patient for intestinal obstruction.
All intra-abdominal abscesses were drained with an open
approach, whereas the patient with intestinal obstruction
was treated with nasogastric tube and parenteral saline
nutrition, obtaining the solution.

The average net cost of LA was 1203.61 euros,

m 0.6 mg/ Covidien). A nonabsorbable polyamide monofilament 0 whereas for OA it was 95.18 euros. We considered only the
?ll.hydro- (Dafilon; Braun Melsungen AG) or metallic skin stapler  surgical materials, not the costs of surgical theater.
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TABLE 2. Length of Procedures (min)

Length of

Procedures (min) 2008 2009 2010 2011 2012
LA 32.05 44.00 47.08 37.30 32.54
OA 43.26 44.00 46.00 41.07 41.04
T-STU 0.18 0.88 0.27 1.47 111
P 0.86 0.38 0.79 0.14 0.27

Data available from 2008 to 2012.
LA indicates laparoscopic appendectomy; OA, open appendectomy.

DISCUSSION

Acute appendicitis is a common cause of abdominal
pain, especially in males with a male:female ratio of 1.4:1. It
is expected that 8.6% of males and 6.7% of females develop
appendicitis during their lifetime. Young age is a risk factor
and almost 70% of the cases with acute appendicitis are
under 30 years.!0

Nevertheless, sometimes the diagnosis of acute
appendicitis remains difficult because the symptoms are not
specific: in fact, the typical clinical process begins with
intermittent, stomach ache-like cramps thought to be
caused by occlusion of the appendicular lumen. Pain can be
difficult to localize and it is sometimes followed by nausea.
Only when inflammation becomes transmural and causes
peritonitis, the pain is classically located in the right lower
quadrant.!!~1* Regarding the imaging for the diagnosis of
acute appendicitis, ultrasonography (USG) is the preferred
method because of the fact that it is easily applied and has
no radiation effects. The sensitivity of USG in appendicitis
ranges between 55% and 98%, and the specificity ranges
between 78% and 100%. In infants and adults, the sensi-
tivity of computed tomography (CT) in diagnosing acute
appendicitis is higher compared with USG, but there is no
remarkable difference in specificity. Especially in children
and pregnant women, magnetic resonance imaging (MRI)
can be used when the cause for abdominal pain remain
unclear. In fact, comparing USG and MRI, the rates of
accuracy, sensitivity, and negative predictive values are
higher in MRI than USG.!*

Also the most appropriate method of removing the
inflamed appendix remains a continuing controversy in the
literature.> '

Since its introduction by McBurney in 1894,! appen-
dectomy is the treatment of choice for acute appendicitis.

The surgical technique has remained nearly unchanged
for over a century, as it combines therapeutic efficacy with
low morbidity and mortality rates.!® The evolution of
endoscopic surgery led to the idea of performing appen-
dectomy in laparoscopy, which was first described by Semm
in 1983.2 Nevertheless, the new method has only partly
gained acceptance, because the advantages of LA were not
as obvious as for laparoscopic cholecystectomy.* In recent
years, there have been several advancements in laparo-
scopic surgery and intraoperative instruments. These
improvements have contributed to several advantages
of LA over the open technique, including reduced
postoperative pain, fewer and earlier discharge from the
hospital. In the literature, LA has been reported to be asso-
ciated with less analgesic use, early start of oral nutrient intake,
shorter hospital stay.>!7' The disadvantages of LA are the
use of disposable instruments, which adds to the cost and
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increases the operative time compared with OA.22! Although
some studies claimed LA to be superior to OA in terms of a
quicker and less painful recovery, less postoperative compli-
cations, and better cosmesis, other studies found no such
advantages or even favoured the traditional approach.

In this study, we did not find any differences between
AO and LA regarding the operative time, length of hospital
stay, and rate of readmission within 30 days from the dis-
charge, in accordance with Sauerland et al.22 In contrast,
our conclusion is in disagreement with Groves et al.23 In
that study, in fact, there was no significant difference in the
rate of postoperative organ space abscess, surgical reex-
ploration, or rehospitalisation in children with perforated
appendicitis, but LA had fewer surgical site infections and
shorter lengths of hospital stay compared with OA without
an increase in patient costs. We think that difference is in
relation with the fact that in our case the patients were
affected by uncomplicated appendix, without signs of per-
foration or abdominal obstruction, and for this reason the
length of hospital stay was not significantly different
between the 2 groups. For the same reason, the length of
operative time and the rate of readmission within 30 days
were no difference in our cohort of patients.

Beside these-therapeutic effects of LA, laparoscopy
may offer valuable diagnostic opportunities. So, as dem-
onstrated in a very recent paper, a clear consensus as to the
superiority of LA versus OA for uncomplicated appendi-
citis has been established.?*

As surgical removal of an uninflamed, normal (inno-
cent) appendix occurs in up to 50% of patients, it has been
proposed not to remove the appendix in those situations,
where other pathologies can be diagnosed during laparo-
scopy. It is also worth recalling that the appendix is used in
reconstructive surgery?® and in our cases, in the patients
with an innocent appendix it was not removed. Before the
advent of CT, a negative appendectomy rate as high as 20%
was considered acceptable to avoid missing cases of
appendicitis. Complications of acute appendicitis, including
perforation, peritonitis, and sepsis were used to justify the
large number of negative appendectomies. This has been
particularly true among reproductive-age women, among
whom the negative appendectomy rate has been reported to
be as high as 40%, largely as the result of gynecologic
mimics.

In our group of patient with uninflamed appendix, the

most common cause of abdominal pain was ovarian cyst’

ruptures, as demonstrated by Engin et al'® who reported a
rate of 72.3%. According to him, we believe that gyneco-
logic consultation before appendectomy in women is nec-
essary, but not sufficient. .

Regarding the possibility of converting a laparoscopic
approach into a laparotomic procedure, Abe et al?4 iden-
tified 4 independent risk factors of conversion: diffuse
peritonitis on physical examination, CT grades of 4 or 5
(grade 4: abnormal appendix surrounded by fat stranding
and fluid; grade 5: inflammatory mass or abscess),?® C-
reactive protein > 10mg/dL, and perforating appendicitis.

In conclusion, in this study we demonstrated that LAs
are not associated with a lower complication rate than the
OAs and, above all, LAs are more expensive than OAs. In
contrast, and according to the literature, we believe that

" preoperative USG, CT/MRI, or diagnostic laparoscopy

may be helpful for decreasing negative appendectomy rate
and it would be the first approach for the management of
lower abdominal pain, especially in women of childbearing

© 2014 Lippincott Williams & Wilkins
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age. In the end, we also believe that laparoscopic approach
should be used only in case of unclear abdominal pain and
not for the treatment of clear acute and uncomplicated

appendicitis.
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