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Abstract

Minilaparoscopic cholecystectomy was proposed with the aim to improve the cosmesis and reduce the impact on the abdominal wall.
Our aim was to analyze the knowledge currently available on this topic with a review of literature and with our experience to suggest
patient-centered approach over the use of minilaparoscopic cholecystectomies and appendectomies. From January 2021 to October
2021, we performed 21 minilaparoscopic cholecystectomies and 12 minilaparoscopic appendectomies. Within the established 1-
month and 3-month follow-up intervals, clinical examination and scar evaluation were assessed and a satisfaction questionnaire was
completed by all the patients. No intraoperative or postoperative complications were recorded. Patients’ pain decreases significantly
during hospital stay and 30 patients (90,1%) were discharged with VAS 0. The same happened with aesthetic score, that was 2,23 the
postoperative-day-1, decrease to 1,87 1 week later and was 1,12 at 1- and 3-month follow-up.

INTRODUCTION
Conventional laparoscopic cholecystectomy (CLC) is the
treatment of choice for symptomatic cholelithiasis. The
first CLC was performed by Erich Muhe in 1984 [1], in
order to reduce the invasiveness of open conventional
approach. Since the early 90’s, minilaparoscopic chole-
cystectomy (MLC) was proposed with the aim to further
improve the outcomes in terms of cosmesis and impact
on the abdominal wall [2, 3].

Minilaparoscopic surgery is generally used to indicate
a laparoscopic procedure with smaller incisions and/or
fewer ports [2]. Previous reviews compared studies
reporting laparoscopic procedures performed either
with minilaparoscopic instruments or with few trocars.
Some reviews on this specific topic have already been
published in last years, but they do not give any clear
conclusions on which is the best surgical approach due
to the relative scarcity of randomized trials and some
obvious selection bias [4–8].

The MiniLap System allows surgeons to insert the 2.4-
1mm shaft diameter instrument percutaneously through
the skin using an integrated needle tip with the goal
of smaller incisions and less tissue trauma without any
change in surgical technique (Fig. 1).

We choose to apply minilaparoscopic approach not
only to cholecystectomies, as reported in literature, but
also to appendectomies, concerning whom the literature
is nearly non-existent.

The aim of the present study is to shed light on the
knowledge currently available on this topic and to sug-
gest a patient-centered approach over the use of minila-
paroscopic techniques.

CASE SERIES
From January to October 2021, 21 patients with symp-
tomatic cholelithiasis and 12 patients with appendici-
tis consented to undergo minilaparoscopic surgery with
MiniLap System (Teleflex Incorporated, Morrisville, NC,
USA) and the MiniGrip

®
Handle (Teleflex Incorporated).

Female patients outweighed male with a ratio 22:11.
Mean age was 35.7 years, and mean body mass index was
26 (18–30) kg/m2. The characteristics of the examined
patients are summarized in the Table 1.

Entry into the abdomen was achieved under direct
visualization, placing a 5-mm trocar at the umbilicus,
then pneumoperitoneum was created. After insuffla-
tions, a 30◦ 5-mm camera was inserted, and an ini-
tial diagnostic laparoscopy was performed. Once explo-

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-0967-6798
https://orcid.org/0000-0002-9505-791X


2 | D. Perini et al.

Figure 1. The MiniLap® Percutaneous Surgical System has a calculated
defect volume that is more than 12 times smaller than an average 5-mm
trocar.

Table 1. General characteristics of patients

Minilaparoscopic
cholecystectomies
(n = 21)

Minilaparoscopic
appendectomies
(n = 12)

Overall
(n = 33)

Mean age (years) 42.1 23.6 35.7
Gender (F:M) 14:7 8:4 22:11
BMI (Kg/m2) 27 (19–30) 24 (18–27) 26 (18–30)
ASA score I (n = 5); II (n = 2) I (n = 6) I (n = 11)–II

(n = 2)
Operative time
(minutes)

55 ± 15 45 ± 10 50 ± 12

rative laparoscopy was done, we choose whether to per-
form conventional laparoscopic surgery or minilaparo-
scopic one.

Minilaparoscopic cholecystectomy
After exploring abdominal cavity, a second 5-mm trocar
was introduced in the left umbilical, 10 cm left and upper
the umbilicus, a 5-mm trocar in the subxifoid area and a
MiniGrip

®
handle in the right epigastrium. The integrated

needle tip allowed direct insertion through the skin
so that a 5-mm trocar was eliminated. The next steps
are the same as the CLC. The gallbladder was retrieved
through the umbilical port. The fascia was closed with
0-vycril. Subcuticular suturing was used for the incisions
of the trocars, while the percutaneous access site was
closed with simple stiches. Patients were discharged
after meeting standard criteria, including adequate pain
control management and resumption of oral intake.
All of them were followed up 1 month and 3 months
postoperatively.

All patients that underwent cholecystectomy were
diagnosed as cholelithiasis, none experienced chole-
cystitis or any other signs of inflammation. Patients
were preoperatively assessed and classified as low-risk
patients (American Society of Anesthesiologists I and II).

Minilaparoscopic appendectomy
After exploring abdominal cavity, a second 5-mm trocar
was introduced in the left iliac area and a MiniGrip

®

Figure 2. Trocars’ layout in minilaparoscopic cholecystectomy. (1) optic
trocar, (2) 10-mm trocar, (3) 5-mm trocar and (4) Minigrip.

handle in the right iliac. The next steps are the same
as the conventional appendectomy. The appendix was
retrieved through the umbilical port. Patients were dis-
charged after meeting standard criteria, including ade-
quate pain control and flatus. All of them were fol-
lowed up 1 month and 3 months postoperatively. All
patients that underwent appendectomy were diagnosed
as appendicitis without peritoneal abscess or peritonitis.
Patients were preoperatively assessed and classified as
low-risk patients (American Society of Anesthesiologists
I and II).

As far as the operation was concerned, mean surgical
time was 55 minutes for cholecystectomies and 45 min-
utes for appendectomies. No patient required conversion
to an open procedure, and there were no intraopera-
tive complications. Drainages were not necessary. Within
24 hours postoperatively, patients were discharged from
hospital. No cases of postoperative complication due to
surgical technique were marked.

Cosmetic results and patients’ satisfaction
In 28 of the 33 patients (84,8%), the percutaneous access
site was almost invisible even the first postoperative day
and 1 week later (Fig. 2).

Within the established 1-month and 3-month follow-
up intervals, clinical examination and scar evaluation
were assessed and a satisfaction questionnaire was com-
pleted by all the patients.

Patients’ postoperative pain was scored with visual
analog scale (VAS) between 0 and 10. Aesthetic score was
evaluated with a score from 1 (scars almost invisible) to
4 (wound infection/complication).

Patients’ pain decreases significantly during hospital
stay and 30 patients (90,1%) were discharged with VAS 0
(only two patients were discharged with VAS 1–2, but it
was 0 a week after). The same happened with aesthetic
score, that was 2,23 the postoperative-day-1, decrease
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to 1,87 1 week later and was 1,12 at 1- and 3-month
follow-up.

DISCUSSION
Some reviews about the comparison between MLC
and CLC have already been published; however, in the
last years, further studies have been made available,
hence we decided to analyze this topic, including our
experience, with the attempt to reach a clear conclusion
on which is the best approach. (Table 2) For the review
of literature, 5 electronic databases (EMBASE, MEDLINE,
Pubmed, The Cochrane Central Register of Controlled
Trials and Web of Science) were searched to identify
titles and abstracts of all possible randomized control
trials relevant to the topic of interest. All databases
were searched from 1991 to 2021. The following terms
were used to find eligible trials: ‘needlescopic’ or
‘miniport’ or ‘minilaparoscopic’ or ‘microlaparoscopic’,
‘cholecystectomy’, ‘appendicectomy’.

In 2011, Thakur [5] broadly examined the differences
between MLC and CLC on a variety of patient important
outcomes, such as failure of surgical technique, adverse
events related to surgery and cosmesis. They demon-
strate that novel MLC are superior to CLC in terms of
cosmesis and adverse events. However, minilaparoscopy
were more likely to require a transition to conventional
laparoscopy or open surgery.

The most recent systematic review and meta-analysis
was published in 2020 by Coletta et al. [6] They analyzed
fifteen studies and they concluded that both surgical
approaches resulted substantially equivalent to perform
CLC, with some advantages of conventional approach as
for operative time and of minilaparoscopic on concern-
ing postoperative pain. However, in literature there is a
wide difference between the results of different studies.
The authors stated that it is not possible to suggest
one approach rather than the other. CLC resulted faster
than MLC that showed to be less painful. Both surgical
approaches resulted similar in overall complications and
cosmetic results.

Results concerning these tasks of previous published
reviews are discordant. The worth of Coletta review is to
have partially avoided some selection bias. In fact, in this
meta-analysis, only studies reporting surgical procedures
performed with four trocars and in elective setting were
included with the aim to obtain homogeneous data. [6]

However, the main limitation of the previous published
studies is the lack of standard scales to measure post-
operative pain and cosmetic results. In addition, most of
them are not randomized trials, so that selection bias are
unavoidable [8].

Costs are beyond the scope of the present study and a
cost–benefit analysis was not included in this trial, but it
is safe to assume equipment costs are comparable to the
conventional laparoscopic ones, as underlined by Sarli
et al. [9]. Ta
b
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As marked by Bisgaard et al. [10], it is noteworthy that
using minilaparoscopic equipment proved feasible and
that the costs associated with those instruments are
comparable to the costs of the standard equipment for
laparoscopic cholecystectomy.

They even found the surgical equipment used for MLC
was technically satisfactory even in cases with gross
anatomic findings of chronic cholecystitis/dense adhe-
sions and that smaller trocars reduced incisional pain
in the first postoperative week and improved the cos-
metic results [10]. In our experience, it was not so. As
noted by Huang et al. [11], if the gallbladder had become
inflamed or if severe adhesion by the surrounding organs
was noted, the jaws of the 2-mm grasp were too small
to perform optimal traction, and the 2-mm dissector
was insufficiently strong to manipulate and dissect the
dense fibrous tissue. The small caliber of the instruments
used were, ultimately, still too weak to dissect any dense
fibrotic tissue encountered, or too small to effectively
support and hold the inflamed and thickened wall of the
gallbladder.

We did not use a postoperative abdominal drain rou-
tinely, like De Carvalho et al. [12] did. The use of a drain
will have an influence in the postoperative pain, caus-
ing more discomfort and therefore probably leading to
higher pain scores.

Results concerning OT of previous published reviews
are discordant, Hosono and Osaka [7] and Thakur et al.
[5] reported shorter OT in the case of CLC and conversely
McCloy et al. [8] reported in the case of minilaparo-
scopic one. Our experience has shown not significant
differences in the operative time of the two different
approaches.

As expected, considering the comparisons of the two
approaches, no significant difference was observed in
terms of overall morbidity, intraoperative bleeding, gall-
bladder perforation, and bile duct and bowel injury, also
when individually analyzed [6–8, 11, 12].

Regarding this outcome, the studies present in lit-
erature are in contrast: earlier reviews reported better
cosmesis for patient undergone minilaparoscopy, while
recently conventional laparoscopy shows superiority [5,
7–9, 11–13].

In our study, both surgical techniques had optimum
aesthetic results, with minilaparoscopy that had more
satisfying results in shorter time. It is obvious that the
lack of standardization in cosmetic evaluation affects the
results.

Saad et al. compared MLC versus single-port (SP)
versus CLC. No difference was apparent after 1 year,
indicating that the improved cosmetic result achieved
with SP and MLC techniques is only a short-term effect
[14].

They clearly support a cosmetic advantage of SP, but
at the expense of increased operating time and without a
clear reduction in postoperative pain. Even the cosmetic
advantage of SP was evident only in the short term in this
study and not at 1-year follow-up [14].

Regarding the secondary endpoints, as for postop-
erative hematomas and incisional hernias, we did not
observed any of this postoperative complications.

According to Thakur [5], the measurement of the pain
scores and use of postoperative analgesia are not as
important in the assessment of MLC as the evaluation
of other key outcomes such as conversion to CLC or open
cholecystectomy, which indicate failure of technique, or
the occurrence of adverse events such as biliary injury
[12].

Alhashemi et al. [13] particularly focused on an aspect
that we did not consider: the return to normal physical
activity and they found out that the recovery of physical
activity was similar after MLC and CLC. MLC resulted
in less fatigue and better scar appearance and satisfac-
tion.

These wide differences in primary and secondary
outcomes among different studies are probably due to
the different meaning adopted to define MLC, including
the reduced trocar surgeries. Furthermore, in the
previous reviews, emergency procedures were included
in the analysis.

Thus, it is necessary to consider only studies reporting
surgical procedures performed with four trocars and in
elective settings, with the aim to obtain homogeneous
data. In fact, we enrolled patients with uncomplicated
gallbladder diseases requiring laparoscopic cholecystec-
tomy. Patient with previous acute cholecystitis, morbid
obesity or previous upper abdominal surgeries were
excluded, eliminating a subgroup of cases that are more
technically challenging. Indeed, we first explored the
abdominal cavity, then we choose which approach to
adopt (minilaparoscopy in the case of clear abdominal
cavity and no or negligible signs of inflammation, con-
ventional laparoscopy in the other cases). Furthermore,
the lack of standard scales to measure postoperative
pain and, above all, cosmetic outcomes could lead
to wrongful conclusions in comparison with the two
surgical approaches.

Therefore, the minilaparoscopic cholecystectomies
and appendectomies are safe and feasible procedures in
highly selected patients, with negligible adverse events
and conversion rate and excellent results in terms of
cosmesis. Further truly randomized trials are needed to
determine whether minilaparoscopic approaches truly
offer any advantages.
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