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Abstract. - Background: The laparoscop-
ic approach for appendicectomies remains a fre-
quent topic of debate. In this study we report the
experience with laparoscopic (LA) and open ap-
pendicectomies (OA) achieved in a british Uni-
versity Hospital over one year where most of
these operations have been conducted by junior
trainees.

Methods: Retrospective review of LA and OA
performed at the Whipps Cross University Hos-
pital of London (U.K.). Outcomes measured were
the operating time, length of hospital stay and
post-operative complications.

Results: Between January and December
2008 205 appendicectomies have been per-
formed on adult patients. Eighty-eight per cent
of the procedures were conducted by junior sur-
geons. The operating time was significantly
shorter for the OA vs. LA patients (55 + 26.8 vs.
83 + 26.9 min, p < 0.01). The hospital stay con-
firmed a significant advantage for LA (2.2 vs. 3.7
days, p = 0.02). No significant differences were
present among techniques for the overall mor-
bidity, post-operative intra-abdominal abscesses
and rate of readmissions.

Conclusions: Under adequate supervision LA
can be safely performed by junior surgeons and
reduces the hospital stay.
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Introduction

Since the introduction of laparoscopic appen-
dicectomy (LA) in 1983, the debate about its su-
periority compared to the open approach is still
open. Numerous studies''® and four metanaly-
ses!! have showed that LA had longer opera-
tion times than open appendicectomy (OA)!!"14,
decreased postoperative pain'’!4, a reduced fre-

quency of postoperative ileus'? and wound infec-
tions'"!*, as well as an earlier return to normal ac-
tivities'"1314. However, the operation costs!! and
the incidence of intra-abdominal abscesses'!!* are
significantly higher compared to OA and no sig-
nificant benefits are present for the overall hospi-
tal costs or the readmission rates'?. Furthermore,
although the hospital stays seemed shorter for
LA, results are contrasting!!"', For all these rea-
sons, one meta-analysis concluded that a more se-
lective approach (suspicion of appendicitis, fertile
women) would probably be more beneficial'!.

The advent of LA has impacted not only on the
surgical results but also on the training of junior
surgeons. Recent studies'>!7 have showed that
most appendicectomies are now performed laparo-
scopically by senior surgeons than in the past
when the open approach was used. This trend is
not present in our University Hospital where most
LA cases are conducted by junior surgeons during
their training (Registrars and Senior House Offi-
cers) under adequate supervision. In the present
study we aimed to describe the results and experi-
ence achieved over one year of activity.

Materials and Methods

A retrospective analysis was conducted for all
patients who underwent LA and OA at the
Whipps Cross University Hospital between Janu-
ary and December 2008. Charts of adult patients
undergoing appendicectomy were reviewed and
data collected for age, sex, operative procedure,
operation time (from skin incision to skin clo-
sure), type of pathology, length of hospitalization
and complications. Pregnant females, patients
with American Society of Anesthesiologists
(ASA) greater than 3, patients with psychiatric
disorder, incidental appendicectomies and pa-
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tients under 16 years of age were excluded to
guarantee a more homogenous population for the
analysis of results.

Clinical Protocol

The diagnosis of appendicitis was made in the
Emergency Department and was based on the
presence of right lower quadrant pain, nau-
sea/vomiting, and abdominal guarding on physi-
cal examination. In patients where a clinical di-
agnosis could not be established imaging investi-
gations were performed (abdominal Ultrasound
or Computed Tomography scan). The individual
senior surgeon preference dictated the type of ap-
proach (open vs. laparoscopic).

Operative Technique

OA were performed following the well-estab-
lished Mc Burney technique with a 5 cm muscle
splitting incision in the right lower quadrant. The
LA was conducted with a three-port technique: two
5 mm trocars (sovrapubic and left inguinal fossa)
and one 10 to 12 mm umbilical trocar. LA was gen-
erally performed by a Registrar supervised by a
Consultant up to when the Registrar was judged
able to perform independently the LA. In some cas-
es the appendicectomy was conducted by a Senior
House Officer always supervised by a Consultant.

Intraoperative inflammation of the appendix
was graded as absent (normal appendix), in-
flamed (phlegmonous), gangrenous or perforat-
ed. If an inflamed appendix was found in the la-
paroscopic technique, this was removed through
the 10-12 mm trocar site with an endoscopic
specimen retrieval device (bag). When macro-
scopically normal the appendix was not removed
if another cause of abdominal pain was present'!.
Saline irrigation was used depending on the de-
gree of peritoneal contamination in cases of per-
foration, gangrenous appendix or gross intra-ab-
dominal contamination. No routine drains, uri-
nary catheters or nasogastric tubes were used in
both laparoscopic and open procedures.

Postoperative Course

The antibiotic regimen depended on the degree
of inflammation of the appendix: patients with a
phlegmonous appendix received only a perioper-
ative intravenous dose of amoxicillin and
metronidazole; intravenous administration con-
tinued for 24-36 hours if the appendix was gan-
grenous, and antibiotics were given intravenously
for 48 hours followed by oral administration for
3-5 days after removal of a perforated appendix.
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The following criteria were used to determine
discharge: patient apyrexial, able to tolerate a di-
et and pain controlled with oral analgesics.

The presence of an erythematous, painful
wound with purulent discharge was considered
diagnostic for a wound infection. Fever, raised
white cells count, ileus and an imaging showing
a fluid collection with the characteristics of an
abscess was considered diagnostic for an intra-
abdominal abscess. After discharge a follow-up
visit was performed in the Outpatient Depart-
ment (OPD) clinics at six months to detect any
late post-operative complication or problem.

Statistical Analysis

Data analysis was performed using the Statis-
tical Package for the Social Sciences Windows
version 17.0 (SPSS Inc., Chicago, IL, USA). De-
scriptive statistics for quantitative variables were
the mean and standard deviation (mean + SD) for
parametric variables, median and range for non-
parametric variables. Normality assumptions
were demonstrated with histograms, Kol-
mogorov/Smirnov and Shapiro Wilk testings.
Descriptive statistics for qualitative variables was
performed with occurrences and described with
relative frequencies or median and range (mini-
mum and maximum).

Comparison for groups’ homogeneity was per-
formed with the Student’s t test for continuous
parametric variables, Mann-Whitney test for
non—parametric variables and with the Chi-
Square test for categorical variables. All p values
were considered significant if less than 0.05.

Results

A total of 205 patients were operated in the time-
frame of analysis. Of these, 113 (55%) patients un-
derwent complete LA, 75 (37%) patients under-
went OA, and 17 (8%) patients had a LA converted
to OA. The indications for conversion were anes-
thetic problems (n=2), unclear anatomy or difficult
dissection and bleeding (n=15). These patients were
included in the LA group for statistical purposes on
an intention to treat basis. Most procedures (n=181,
88%) were performed by a junior surgeon in train-
ing: 166 (81%) appendicectomies by a Registrar
and 15 (7%) by a Senior House Officer.

The postoperative course was uneventful for
173 patients (84.4%), whereas complications
arose in 32 patients (15.6%). Two patients devel-
oped a large haematoma, three patients an intra-
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abdominal haemorrhage that required a new op-
eration with hemostasis and wash out procedure.
Ten patients developed a wound infection, six a
wound dehiscence and 11 an intra-abdominal ab-
scess. Among the 32 complications developed,
seven needed a surgical treatment (reoperation
rate: 3.4%, 7/205): four intra-abdominal collec-
tions, two hemoperitoneum, one for the post-op-
erative development of an ileo-colic intussuscep-
tion. Nine patients needed to be readmitted after
discharge (readmission rate: 4.4%, 9/205) for the
treatment of wound infections, intra-abdominal
collections or haemorrhages, paralytic ileus and
for a hernia of the port site.

Groups’ characteristics are presented in Table I.
A larger proportion of women underwent LA when
compared to OA (72 % vs. 38 %, p < 0.01). Oper-
ating times were longer for LA than OA. No signif-
icant differences were observed for the intraopera-
tive macroscopic appearance of the appendix, intra-
abdominal collections, complications, readmission
rates. There was no mortality in either group. The
length of hospitalization was shorter for LA than
OA (2.2 £2.2vs.3.7+5.9 days) (Table I).

Discussion
Although a large British study described the

prevalence of LA as only 6.3% of the total per-
formed® this rate has progressively increased and

nowadays LA constitutes in our institution more
than a half of the total appendicectomies. Similar
to previous reports, our LA operating times are
longer compared to OA!'"', hospital stays shorter
and the overall complication rate is of 12.3%*!!"4,
The studies of Katkhouda et al'® and Faiz et al® de-
scribed a higher readmission rate after LA than
OA (around 10%) due to the post-operative pain
and late onset of intra-abdominal abscess, while
Brummer et al also found a greater risk of devel-
oping an intra-abdominal abscess after LA than
OA'3, Our overall reoperation (3.4%) and readmis-
sion rates (4.4%) positively matched those pre-
sented in the literature including only eleven cases
of intra-abdominal abscesses. We also recorded a
wound infection rate of 3.1% for LA and 8% for
OA, well within the limits described by the litera-
ture (between 0 and 13%). Finally, a macroscopic
“negative” appendix was found in 22.3% of our
LA cases and 18.7% of OA. This rate is higher
than the overall prevalence presented by the british
study (15.4%)°, but it refers to the intraoperative,
macroscopic assessment of the appendix and not
to the final pathologic analysis of the specimen.
Additionally, the same study also presented higher
negative appendectomy rates in women (21.7%)
between 15 and 50 years of age (24.1%)°.

The sub-analysis conducted according to the
surgeon’s experience showed that the twenty-
four appendicectomies performed by Senior
Consultants manifested a high rate of complica-

Table I. Group characteristics. LA = Laparoscopic appendicectomy. OA = Open appendicectomy.

LA (n=130) OA (n =75) P
Age (years) 32+13 32+13 NS
Sex 2M 57TM

88 F 18 F NS

Operative time (min.) 83 +£26 55+26 <0.01
Intraoperative appearance of the appendix:
¢ Normal 29 (22.3%) 14 (18.7%) NS
* Gangrenous 31 (23.8%) 26 (35.7) NS
¢ Perforated 15 (11.5%) 12 (16%) NS
Intraoperative intra-abdominal collection 18 (13.8%) 14 (18.7%) NS
Lenght of hospitalization (days) 2.2 (0.5-15.8) 3.7 (0.3-47.1) <0.05
Complications: 16 (12.3%) 16 (21.3%) NS
* Hemorrhage 2 (1.5%) 1(1.3%) NS
¢ Hematoma 2 (1.5%) 0 NS
¢ Wound infection 4 (3.1%) 6 (8%) NS
¢ Wound dehiscence 3(2.3%) 3 (4%) NS
¢ Intra-abdominal abscess 5 (3.8%) 6 (8%) NS
Reoperation 4 (1.95%) 3 (1.46%) NS
Mortality 0 0 NS
Re-admission 5 (3.8%) 4(5.3%) NS

Ns: not statistically significant.
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tions (13% of wound infections and dehiscences,
5% of intra-abdominal collection and readmis-
sions) probably because Senior Surgeons are ac-
tively involved in more difficult and complicated
operations than junior ones. On the contrary, fif-
teen appendicectomies (6 OA and 9 LA) have
been performed safely by Senior House Officers.
This confirms that LA and OA, in selected cases
and when accurately supervised, can be a very
useful moment of surgical formation (19, 20) and
the first step to familiarize with the core skills
necessary for laparoscopic procedures!>!7-2,

Conclusions

Our study describes the experience of a british
University Hospital where junior surgeons per-
form most of LA. Overall results are similar to
those already presented in the literature, confirm-
ing that LA can be performed safely and effec-
tively even by junior surgeons with adequate su-
pervision. Although the study is a retrospective
review and conclusions cannot be definitive, it
still represents a good example of the results and
experience achieved over one year by junior sur-
gical during their training.

References

1) Ouwwmi S, MAGNONE S, BErTOLINI A, CROCE E. Laparo-
scopic versus open appendectomy in acute ap-
pendicitis: a randomized prospective study. Surg
Endoscopy 2005; 19: 1193-1195.

2) KeHAGIAs |, KARAMANAKOS SN, PANAGIOTOPOULOS S,
PANAGOPOULOS K, KALFARENTZOS F. Laparoscopic
versus open appendectomy: which way to go?
World J Gastroenterol 2008; 14: 4909-4914.

3) WEI HB, HUANG JL, ZHENG ZH, WEI B, ZHENG F, Qiu
WS, Guo WP CHEN TE WANG TB. Laparoscopic
versus open appendectomy: a prospective ran-
domized comparison. Surg Endoscopy 2004; 24:
266-269.

4) Cox MR, McCaLL JL, Tooul J, PADBURY RT, WiLsON
TG, WattcHow DA, LANGCAKE M. Prospective ran-
domized comparison of open versus laparoscopic
appendectomy in men. World J Surg 1996; 20:
263-266.

5)  MARTIN LC, PUENTE I, SosA JL, BASsIN A, BRESLAW R,
McKENNEY MG, GINZBURG E, SLEEMAN D. Open ver-
sus laparoscopic appendectomy. A prospective
randomized comparison. Annals Surg 1995; 222:
256-261; discussion 261-252.

6) Faiz O, CiArk J, BRowN T, BOTTLE A, ANTONIOU A,
FARRANDS P DARzI A, AvLiN P Traditional and laparo-

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

scopic appendectomy in adults: outcomes in Eng-
lish NHS hospitals between 1996 and 2006. An-
nals Surg 2008; 248: 800-806.

HOEHNE F, OzAETA M, SHERMAN B, MiaNI P TAYLOR E.
Laparoscopic versus open appendectomy: is the
postoperative infectious complication rate differ-
ent? American Surgeon 2005; 71: 813-815.

IGNACIO RC, BURKE R, SPENCER D, BisserL C, DOR-
sAaINvIL C, LucHA PA. Laparoscopic versus open ap-
pendectomy: what is the real difference? Results
of a prospective randomized double-blinded trial.
Surg Endoscopy 2004; 18: 334-337.

MoBERG AC, BERNDSEN F PALMQuIST |, PETERSSON U,
RescH T, MonTGomERY A. Randomized clinical trial of
laparoscopic versus open appendicectomy for con-
firmed appendicitis. Br J Surg 2005; 92: 298-304.

KATKHOUDA N, MASON RJ, TOwFIGH S, GEVORGYAN A, Es-
sANI R. Laparoscopic versus open appendectomy: a
prospective randomized double-blind study. Ann
Surg 2005; 242: 439-448; discussion 448-450.

SAUERLAND S, LEFERING R, NEUGEBAUER EA. Laparo-
scopic versus open surgery for suspected appen-
dicitis. Cochrane database of systematic reviews
(Online): CD001546, 2004.

BENNETT J, Bobpy A, RHoDEs M. Choice of ap-
proach for appendicectomy: a meta-analysis of
open versus laparoscopic appendicectomy. Surg
Laparosc Endosc Percut Tech 2007; 17: 245-255.

TempLE LK, Limwin DE, McLeop RS. A meta-analysis
of laparoscopic versus open appendectomy in pa-
tients suspected of having acute appendicitis.
Can J Surg 1999; 42: 377-383.

GoLuB R, Sibpioul F PoHL D. Laparoscopic versus
open appendectomy: a metaanalysis. J Am Coll
Surg 1998; 186: 545-553.

HEeDRIck T, TURRENTINE F SANFEY H, SCHIRMER B, FRIEL
C. Implications of laparoscopy on surgery resi-
dency training. Am J Surg 2009; 197: 73-75.

BencINI L, BERNINI M, MARTINI F; Rossi M, Tommas! C,
MIRANDA, E, SANCHEZ, LJ, NASPETTI R, MANETTI, R, FER-
RARA A, NEsI S, BoFFI B, FARsI M, MoretTi R. Laparo-
scopic appendectomy performed by residents
and experienced surgeons. JSLS 2009; 13: 391-
397.

Owais AE, WiLsoN TR, SeTHI N, Aboori MI. Whose
appendicectomy?—Do laparoscopic appendicec-
tomies impair SHO training? Ann Royal Coll Surg
England 2008; 90: 577-580.

BRUMMER S, SOHR D, GAsTMEIER P. Intra-abdominal
abscesses and laparoscopic versus open appen-
dectomies. Infect Control Hosp Epidemiol 2009;
30: 713-715.

HwaANG CS, PAGANO CR, WICHTERMAN KA, DUNNING-
TON GL, ALFrRey EJ. Resident versus no resident: a
single institutional study on operative complica-
tions, mortality, and cost. Surgery 2008; 144: 339-
344.

PATERSON HM, QADAN, M, DE Luca SM, NixoN SJ, PA-
TERSON-BROWN S. Changing trends in surgery for
acute appendicitis. Br J Surg 2008; 95: 363-368.



