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Evaluation of factors associated with formation of
intra-abdominal collections in single-port appendectomy for
complicated acute appendicitis
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Abstract

Objective: To compare the decreases between the appendectomy by single port vs. multiport laparoscopy and to establish if
there is a difference in the risk of postoperative intra-abdominal collection. Method: Retrospective study was carried out using
116 medical records of patients undergoing laparoscopic appendectomy through a single port and multiport in two medical centers.
Results: 12 (10.3%) patients developed an abdominal collection. No differences were found between the two techniques in terms
of intra-abdominal collection development (p = 0.242), there was no difference between the two techniques in terms of intraop-
erative bleeding (p = 0.012), the surgical time was greater in the single-port group (17.4 min on average). 62.5% of patients with
bleeding > 50 mL developed intra-abdominal collection. Conclusions: There was no evidence of the superiority of either of the
two interventions in complicated appendicitis, but it does confirm that single-port laparoscopic appendectomy is a safe, feasible,
noninferior procedure and with similar complication rates compared to the conventional laparoscopic appendectomy technique.
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Resumen

Objetivo: Comparar los desenlaces entre la apendicectomia por laparoscopia por puerto tnico y multipuerto, y establecer si
existe diferencia en el riesgo de coleccion intraabdominal posoperatoria. Método: Se realizé un estudio retrospectivo, obser-
vacional, mediante 116 historias clinicas de pacientes llevados a apendicectomia laparoscopica por Gnico puerto y multi-
puerto en dos centros médicos. Resultados: Desarrollaron coleccion intraabdominal 12 (10.3%) pacientes. No se encontraron
diferencias entre ambas técnicas en cuanto al desarrollo de coleccién intraabdominal (p = 0.242), no hubo diferencia entre
ambas técnicas en cuanto a sangrado intraoperatorio (p = 0.012) y el tiempo quirdrgico fue mayor en el grupo de puerto
unico (17.4 minutos en promedio). El 62.5% de los pacientes con sangrado > 50 ml desarrollaron coleccién intraabdominal.
Conclusiones: No se evidencié superioridad de ninguna de las dos intervenciones en apendicitis complicada, pero si se
confirma que la apendicectomia laparoscépica por puerto Unico es un procedimiento seguro, factible, no inferior y con tasas
similares de complicaciones en comparacion con la técnica convencional de apendicectomia laparoscdpica.
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|ntroduction

Current incidence of appendicitis in Europe and
America is around 100 per 100,000 people per year'.
Appendectomy is one of the most common surgical
procedures?. This procedure has been performed for
more than 100 years, after McBurney first described it?.
Currently, when reviewing the literature, we find that the
reference method for the treatment of acute appendicitis
is multiport or conventional (three-port) laparoscopic ap-
pendectomy. Conventional laparoscopic appendectomy
is a safe and feasible procedure. Its proposed benefits
include a reduced postoperative hospital stay, better
postoperative pain control and a faster return to daily
activity, as well as better cosmetic outcomes, in com-
parison with open appendectomy*.

With technological advances, surgeons have devel-
oped minimally-invasive procedures that provide safety
and benefits for the patient. The use of natural orifices
(NOTES — Natural Orifice Transluminal Endoscopic Sur-
gery) has been described, as well as single-port appen-
dectomy, also called transumbilical embryonic natural
orifice transluminal endoscopic surgery (E-NOTES), in
which the embryonic scar is used to introduce a single
port through this anatomical landmark, using conven-
tional laparoscopy equipment, and thereby carry out the
surgical procedure®’. A recent development in appen-
dectomy has been the introduction of less invasive
single-incision laparoscopic surgery, which uses a
single multi-luminal port or multiple mono-luminal
ports through the same skin incision®®,

In some studies, single port approach has been
shown to be just as safe as multiport appendectomy,
and even with better cosmetic results, better pain
control, lower infection rate and higher patient satis-
faction, without costs, surgical times or the risk of
complications being increased®'®. There is still great
controversy among some surgeons, who do not see
this management option as a good alternative, since
it implies less ergonomics, greater dexterity, and lon-
ger time to reach the learning curve. However, when
reviewing the literature, there are few controlled ob-
servational trials that compare both these approaches
in patients with complicated appendectomy, and even
with the performance of more complex procedures,
such as single-port cecectomy.

A retrospective study was carried out with the pur-
pose to compare, with conventional laparoscopic man-
agement, the efficacy and safety of the single-port
technique, without affecting costs or surgical times, in

complicated appendicitis, and even when more complex
interventions, such as cecectomy, are required, with the
risk of intra-abdominal collection being evaluated.

Method
Population and sample

The prevalence of intra-abdominal collection was
established in patients with complicated acute appen-
dicitis undergoing single-port and multiport laparos-
copy, which was 10.3%. Subsequently, the sample
size was determined, which was defined with the use
of the Epidat software and which yielded a sample of
114 patients with a margin of error of 3%.

A total of 116 patients with similar demographic
characteristics underwent surgery. The procedures
were performed by three surgeons with the same aca-
demic background. Data were collected retrospec-
tively from all 116 patients; out of them, 54 (46.5%)
corresponded to laparoscopic multiport approach, and
62 (53.5%), to laparoscopic single port approach. Sin-
gle-port approach interventions were carried out tran-
sumbilically with an unconventional port with a latex
glove (glove port); three trocars were used through the
port, which was previously attached to a laparoscopic
surgery device (Alexis). All patients received intrave-
nous antibiotics for at least 3 days, and more if clinical
response was not satisfactory after this time.

Inclusion criteria

— Patients older than 15 years.

Patients with complicated acute appendicitis.
Single port laparoscopic surgery.

Three-ports conventional laparoscopic surgery.
Intra-abdominal collection.

Exclusion criteria

- Single-port laparoscopic appendectomy for peri-
appendicitis due to pelvic inflammatory disease.

- Patients undergoing single-port appendectomy
using a trademarked device (such as single-inci-
sion laparoscopic surgery [SILS] or Gelport).

- Patients diagnosed with complicated appendicitis
managed with open surgery.

- Patients who underwent single or conventional
port laparoscopic interval appendectomy.

- Patients with intraoperative findings such as appen-
dicular neoplasms or peritoneal carcinomatosis.
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Table 1. Demographic characteristics, type of procedure and
outcomes in both groups

Variable Multiport (n = 54)  Single port (n = 62)
Age, years 31.3(18-65) 30.5 (18-56)
Body mass index 33.7 (24.1-39.2) 32.9(23.5-36.8)
Bleeding, mL 35 (25-90) 29 (27-80)
Surgical time, minutes 59.6 (30-75) 42.2 (25-60)
Hospital stay, days 5.5(3-7) 5 (3-6)
Cecectomy 9 5

Data collection technique

Data collection was carried out based on medical
records direct review by the researchers, after ap-
proval of the institutions involved in the study, and
were recorded in an organized way on a data collec-
tion form and then digitized in an Excel table for tabu-
lation and statistical analysis.

Data analysis plan

The Statistical Package for the Social Sciences
(SPSS) program was used. Qualitative variables were
expressed in terms of relative proportions and percent-
ages. Quantitative variables had the average and range
calculated. The continuity correction test and Fisher’s
exact statistical likelihood ratio test were performed.

In all cases, a p-value < 0.005 was regarded as a
criterion for statistical significance to be established.

Ethical considerations

The researchers declare that they are familiar with
the standards for research on human subjects based
on the Nuremberg Code, the Belmont Report and the
Declaration of Helsinki. This study is classified as risk-
free research according to resolution 8430 of 1993,
since consultation of a database is used and no inter-
vention or modification of physiological, biological, psy-
chological and social variables of study participants is
carried out. In addition, exemption of any participant will
not negatively affect his/her well-being or his/her rights.
The study protocol was submitted to the medical institu-
tions for approval. All surgically intervened patients
have knowledge of the surgical procedure via the in-
formed consent, previously explained by the surgeon
and signed by the patient.

Table 2. Grade lll surgical site infection

No Yes p LR
Technique Single port 58 4 0.242 0.138
Multiport 46 8

LR: likelihood ratio.

Table 3. Association between the use of Hook device or
laparoscopic surface sealant and the development of grade Il SSI

Hook use
No Yes Total p LR
SSIHII No 88 16 104 1.000 0.908
Yes 10 2 12
Total 98 18 116
Laparoscopic surface sealant
No Yes Total p LR
SSIHII No 16 88 104 0.591 0.367
Yes 3 9 12
Total 18 98 116

LR: likelihood ratio.

Results

The medical records of 116 patients who underwent
laparoscopy in two hospital centers during the period
from January 2018 to March 2019 were reviewed, out
of which 54 (46.5%) correspond to approaches with
multiport laparoscopic technique and 62 (53.5%) to
single-port laparoscopic approaches. Average age of
the group that underwent multiport approach was
31.3 years, while that of the group that underwent sin-
gle-port approach was 30.5 years. Average body mass
index was 33.7 in the multiport group and 32.9 in the
single port group. Average bleeding was 31.31 mL in
the multiport group and 29.2 mL in the single-port
group. Average surgical time was 35.2 minutes in the
multiport group and 38.3 minutes in the single-port
group. In 14 cases (25%), cecectomy was practiced
(average hospital stay 5.5 days in the multiport group
and 5 days in the single-port group). There was no
need for conversion to open surgery in either group and
100% of patients in both groups had complicated acute
appendicitis (Table 1).

Intra-abdominal collection (grade Ill surgical site in-
fection [SSI]) was identified in patients 12 (10.3%), out
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Table 4. Association between bleeding and technique

Type of technique Total p LR
Single port Multiport
Bleeding 0-50 mL 61 52 113 0.012 0.017
50-100 mL 1 2 3
> 100 mL 0 0 0
Total 62 54 116

LR: likelihood ratio.

Table 5. Association of bleeding and grade il SSI

ssiii Total p LR
No Yes
Bleeding 0-50 cc 101 7 108  0.001 0.001
50-100 cc 3 5 8
> 100 cc 0 0 0
Total 104 12 116

LR: likelihood ratio.

of whom 4 patients(33.3%) underwent single-port ap-
proach, and 8 (66.7%), multiport approach (Table 2).

In 18 patients (15.5%), monopolar electroscalpel
(Hook) was used (Table 3), out of whom 2 (11.1%)
developed grade Ill SSI. In 98 patients (84.5%), lapa-
roscopic surface sealant was used (Table 3), among
whom 9 (9.1%) developed surgical site infection.

As for intraoperative bleeding, 61 patients (98%) in the
single-port group had a usual bleeding of less than 50 mL,
and only one had 50-100-mL bleeding, while in the mul-
tiport group, 52 patients (96.3%) had a bleeding of less
than 50 mL and only two patients experienced bleeding
of 50-100 mL; in neither of the two groups was bleeding
higher than 100 mL recorded (Table 4). Of the 12 patients
who developed grade IIl SSI, 100% were associated with
some type of intraoperative bleeding (Table 5), and 62.5%
of patients in whom bleeding higher than 50 mL was
documented and 6.4% of patients with bleeding lower
than 50 mL developed intra-abdominal collection.

Discussion

Currently, laparoscopic appendectomy is the treat-
ment of choice for acute appendicitis. According to
the latest Jerusalem guidelines, published by Di Save-
rio et al.", for the diagnosis and management of acute

appendicitis, it is the recommended approach in un-
complicated and complicated appendectomy in chil-
dren and adults™, and also make special mention of
single-port laparoscopic appendectomy as a tech-
nique that has been shown to be safe, feasible and
basically as effective as conventional multiport lapa-
roscopic appendectomy. Estimated intra-abdominal
collection risks associated with laparoscopic appen-
dectomy range from 1.8% to 3.4%%'%'2, In our study,
10.3% of patients developed grade Il surgical site
infection, 3.4% in the single-port group and 6.8% in
the conventional laparoscopic appendectomy group,
without a statistically significant difference between
both groups (p = 0.242) or predisposition to develop
intra-abdominal collections being observed with one
technique or the other (Table 2), as reported by Zhou
et al.”® in their study.

As for the use of devices for mesoapendix section,
such as monopolar electroscalpel (Hook) or laparo-
scopic surface sealant, they were not shown to be re-
lated to the development of grade Il SSI, as shown in
table 3. In a study carried out by Di Saverio et al.™® there
is no difference recorded in the development of intra-
abdominal collection associated with the use of differ-
ent electrical dissection devices, which is consistent
with our findings, since we were also unable to identify
differences or association between both devices in
terms of intraoperative bleeding with the use of different
types of energy. On average, calculated intraoperative
bleeding was 35 mL with the single port laparoscopic
approach and 29 mL with the multiport laparoscopic
approach. Carter et al."* also compared both surgical
techniques and found no difference with regard to in-
traoperative bleeding or other complications; there only
seemed to be slightly more postoperative pain in the
single-port surgery group. It should be noted that, in
our study, 62.5% of patients whose intraoperative
bleeding was higher than 50 mL were observed to
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develop intra-abdominal collection, in comparison with
6.4% of patients in whom bleeding was quantified in a
smaller amount (p = 0.001; Cl 95% LR 0.001), with no
association being documented between the type of sur-
gical technique and the occurrence of intraoperative
bleeding (Table 4).

The result was an increase of 17.4 minutes in aver-
age surgical time with the single-port approach in
comparison with the conventional multiport technique
(59.6 vs. 42.2 minutes), in accordance with what was
published in recent Jerusalem guidelines". There
were no differences between both groups with regard
to hospital stay, which was 5.5 days on average.

Minimally-invasive techniques have revolutionized
surgery; however, the superiority of laparoscopic ac-
cess for complicated appendicitis continues to be
controversial for some™. When the occurrence of in-
tra-abdominal collection was compared, 12 out of
116 patients surgically intervened for complicated acute
appendicitis developed intra-abdominal collections, out
of whom 4 (33.3%) underwent the single-port laparo-
scopic approach, and 8 (66.7%) underwent a conven-
tional multiport approach. Given the results, it can be
concluded that there is no superiority of neither surgical
procedure in the approach to complicated appendec-
tomy. Fischer et al.™® reported intra-abdominal collec-
tion as similar complications in both groups (1.4 vs.
1.8%). Similarly, several comparative studies, system-
atic reviews and meta-analyses have not found
significant differences in the development of postopera-
tive intra-abdominal collection, which is consistent with
our study®10.1617,

Conclusions

There was no evidence of superiority of either inter-
vention in complicated appendicitis, but it is confirmed
that single-port laparoscopic appendectomy is a safe,
feasible, non-inferior procedure with similar rates of
complications in comparison with the conventional
laparoscopic appendectomy technique.
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