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Abstract

Background: Nowadays, the evolution of technology has made available instruments of very small caliber
without affecting the surgical technique. Mini-laparoscopy (m-Lap) right hemicolectomy is an evolution of
classic laparoscopy (c-Lap), consisting of three-port laparoscopic surgery using a 3-mm trocar.

Methods: A retrospective analysis of a prospectively constructed database was performed to assess the
feasibility, safety, and efficacy of 3-mm instruments. We included patients undergoing a right hemicolectomy
with c-Lap or m-Lap for cancer. Patients undergoing emergency, palliative, or open surgery were excluded.
Primary outcomes were the rate of anastomotic leakage (AL), surgical site infection (iSSI), organ/space
infection (OSI), and disease-free and overall survival. Secondary outcomes were the length of surgery and
length of stay (LOS).

Results: Between January 2015 and December 2020, seventy-five patients met the inclusion and exclusion
criteria. Among them, 20 (26,67%) underwent m-Lap and 55 (73,33%) underwent c-Lap. The two groups had
homogeneous baseline characteristics. There were no differences in AL (P=0.905), iSSI or OSI (P=0.831),
disease-free survival (P=0.340), overall survival (P=0.351), length of surgery (P=0.742), or length of hospital
stay (P=0.053).

Conclusion: A 3-mm trocar for right hemicolectomy is feasible, safe, and effective. It does not affect the quality
of surgery or the short and long-term outcomes. We hope this study will stimulate further research on less
invasive surgical instruments.
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Introduction

Laparoscopic surgery for colorectal cancer is
worldwide accepted as the preferred approach
because it reduces surgical stress, postoperative
morbidity, and postoperative pain. Hence, it improves
patients’ comfort, minimizes the need for analgesics,

accelerates the return to normal activities, and
reduces healthcare-related costs.

Nowadays, it is already possible to use instruments
of very small caliber without affecting the surgical
technique. Mini-Laparoscopy (m-Lap) is an evolution
of conventional laparoscopy (c-Lap), involving the
use of a 3 mm trocar. Its advantages are related to
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the small incision sites, with less impact on the
abdominal wall resulting in a lower incidence of
incision-related complications like hernia, infection,
or pain (1). The m-Lap was shown to be safe and
feasible in cholecystectomy (2-4) as well as in
urologic (5, 6) and gynecologic procedures (7, 8).
To our knowledge, no one has addressed the issues
of feasibility, safety, and efficacy of the m-Lap
approach in colorectal cancer treatment. This study
aimed to demonstrate this approach’s feasibility,
safety, and efficacy and compare the results with
c-Lap in the right hemicolectomy for treating cancer.

Methods

A retrospective analysis of a prospectively
constructed database was performed. Informed
consent was obtained from all individual participants
included in the study. The database included patients’
baseline characteristics, length of surgery, histology,
postoperative course (with complications graded
according to Clavien-Dindo) (9), blood tests, length
of stay, oncologic follow-up, and therapy.

A postoperative complication was defined as any
deviation from the normal postoperative course
during the hospitalization or in the first 30 days after
dismission.

Between January 2015 and December 2020, 324
patients affected by colorectal cancer underwent
surgery at Policlinico San Pietro (Ponte San Pietro,
Bergamo, Italy). All data were collected in a
prospectively constructed database. The inclusion
criterion for this study was a right hemicolectomy
for cancer, while patients undergoing emergency
surgery, palliative surgery, or open surgery were
excluded. These criteria were the same for both
m-Lap and c-Lap patients.

Surgical Technique

All patients underwent standard antibiotic
prophylaxis with metronidazole 500 mg and cefoxitin
2 g 30 minutes before surgery, and thromboembolic
prophylaxis with nadroparin calcium 4000 U.IL
started the night before surgery. All patients were
operated on by two expert laparoscopic surgeons
(MZ, MCV). In both c-Lap and m-Lap, the
pneumoperitoneum was induced with a Veress
needle in the left hypochondrium.

In c-Lap right hemicolectomy, a 10-mm camera
trocar was placed 3-4 centimeter to the left of
the umbilicus, a 5-mm trocar on the midline 4
cm under the umbilicus, a 12 mm in the right
hypochondrium, and a 5-mm trocar was positioned
in the epigastrium. Specimen extraction was made
through a Pfannenstiel incision.

In the three-port m-Lap approach, a 10-mm camera
trocar was placed midline in the suprapubic region in
the middle of the future Pfannenstiel incision for the
specimen extraction. One 3-mm trocar (ab medica
s.p.a., Cerro Maggiore, Milan, Italy) was positioned

110

in the right iliac fossa, and a 12-mm trocar was
positioned in the left iliac fossa, allowing the insertion
of the linear stapler for the intracorporeal anastomosis.

The mini-laparoscopic skin incisions did not
require stitches and were closed with Steri-Strips™.

In both ¢-Lap and m-Lap, an intracorporeal latero-
lateral isoperistaltic anastomosis was performed
using a mechanical linear stapler. Enterotomies were
closed in both cases with 3/0 resorbable running
barbed sutures (Assut Europe, Italy). Mesenteric
windows were also systematically closed. No drains
were positioned in either approach.

Statistical Analysis

Data were expressed as the median and interquartile
range (IQR), and number and relative percentage.

Normal distribution of continuous variables
was assessed with the Kolmogorov-Smirnov test.
Continuous variables were analyzed using the T-test
or Mann-Whitney U test, and categorical variables
by the Pearson chi-squared test and Fisher’s test as
appropriate. All statistics were performed using IBM
SPSS Statistics version 26 (IBM corp., Armonk,
NY) and two-tailed statistical significance was
accepted when P<0.05.

Primary outcomes were anastomotic leakage rate,
superficial and deep incisional surgical site infection
(iSSI), organ/space infection (OSI), and oncological
radicality. Secondary outcomes were the length of
surgery and length of stay.

Results

Three hundred and twenty-four patients affected by
colorectal cancer underwent surgery at Policlinico
San Pietro (Ponte San Pietro, Bergamo, Italy)
between January 2015 and December 2020. In the
period mentioned above, 75 patients met the inclusion
and exclusion criteria for the study. Twenty (26,67%)
underwent m-Lap and 55 (73,33%) underwent c-Lap.
Forty-one were male (54.7%). The median age was
69 years (Range 40-90; IQR 65-78). The average
follow-up was 14 months (range 0-60; IQR 8-30).
We performed a comparative analysis between
c-Lap and m-Lap in right hemicolectomy intending
to demonstrate feasibility, safety (in terms of
anastomotic leakage, surgical site infection, deep
infection), and efficacy evaluated as the adequacy
of lymphadenectomy (at least 12 harvested nodes).
No prominent differences in ergonomics were found
in our experience. There was no conversion in both
groups. The baseline analysis showed no differences in
terms of age, sex, site of the tumor, or stage (Table 1).

Primary Outcomes

There were no differences in the overall complication
rate (P=0.428), in complication severity according
to the Clavien-Dindo classification (P=0.210), in the
rate of iSSI or OSI (P=0.831), and in anastomotic
leakage occurrence (P=0.905) (Table 2).
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Table 1: Baseline characteristics of patients: conventional laparoscopy (c-Lap) versus mini-laparoscopy (m-Lap).

% Median Range IQR N % Median Range IQR

Male 29 52.7% 12 60.0%

Site Right Colon 40 72.7% 15 75.0% 0.862
Transverse 7 12.7% 2 10.0%
colon

15 27.8%

Conservative treatment

Infection 43 78.2% 16 80.0% 0.831

OSI 7 12.7% 3 15.0%

The analysis of the oncologic outcome showed no Our data analysis showed no significant differences
differences in the adequacy of lymphadenectomy in the length of surgery (P=0.742) and length of stay
(P=0.199). This datum was also confirmed by the (P=0.053) (Table 3).

Kaplan-Meier analysis for both disease-free survival
(P=0.340) (Figure 1) and overall survival (P=0.351) Discussion
(Figure 2), with an average follow-up of 14 months

(range 0-60; IQR 8-30). One of the aims of the modern surgical care is the
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Figure 1: Kaplan-Meier, disease-free survival
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Figure 2: Kaplan-Meier, overall survival

Table 3: Length of surgery and length of stay analysis.

c-Lap versus m-Lap

c-Lap m-Lap P
Average Min Max IQR Average Min Max IQR
Length of Surgery 165 75 255 135-205 150 100 280 130-218  0.742
Length of Stay 8 5 52 6-12 7 4 30 6-9 0.053

reduction of surgical stress. The first big step was
the advent of laparoscopic surgery, with the first
report on colonic surgery from Jacobs in 1991 (10).
After this event, colorectal laparoscopic surgery
progressively became widespread, and many
techniques have emerged to reduce surgical stress.

Natural-orifice surgery and single-port surgery
provide cosmetic advantages and reduce postoperative
pain (11-13) at the price of higher complexity
due to the more complicated triangulation and
consequential instrument collision. In this setting, the
natural orifice specimen extraction (NOSE) (14-16)
method has emerged.

Parallel to improvements in surgical techniques,
devices have evolved to reduce surgical trauma
and improve cosmetic results. Accordingly, the
miniaturization of surgical devices has made mini-
laparoscopy (m-Lap) a possible way to perform
advanced surgery by expert laparoscopic surgeons,
as an evolution of classic laparoscopy (c-Lap), with
reduced ports that allow less impact on the abdominal
wall, preserving triangulation and ergonomics
(17). Its advantages are less obvious with respect
to laparoscopic surgery, but are mainly related to
smaller incisions, which entail a lesser impact on the
abdominal wall and a lower incidence of incision-
related complications (18), like hernia (no incisional
hernias have been described using the 3 mm port

112

yet), trocar site bleeding, infection, or pain (1).

The m-Lap approach is safe and feasible in
cholecystectomy (2-4) and in urologic (5, 6) and
gynecologic procedures (7, 8). Still, nobody, to
date, has demonstrated its applicability in a series
of oncologic colorectal surgeries. We aimed to
demonstrate the feasibility, safety, and efficacy of
m-Lap right hemicolectomy to reduce the impact
of surgery on the patient through a less invasive
procedure. This is the first report worldwide that
compares m-Lap and c-Lap in this field.

The use of 3-mm instruments did not show
significant differences in ergonomics and in the
surgical results with respect to the c-Lap approach.
In other words, no specific learning curve can
be expected because both surgical technique and
strategy fully reproduce that employed by the
surgeon through the c-Lap approach. Moreover,
it does not require suturing upon skin incision,
resulting in a “scarless” incision.

This study has some limits, first of all it is
retrospective and non-randomized. Furthermore,
the number of patients is low, but this it is a
preliminary experience. The continuous use of the
m-Lap approach will therefore increase the number
of patients, allowing a more reliable analysis of
results. Ideally, randomized trials would be needed
in this context to confirm the benefits of m-Lap right
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hemicolectomy. Conclusion

Despite this limitation, ours is a preliminary
study on a homogeneous population, and it is the
first worldwide experience in right hemicolectomy
for cancer with the m-Lap approach compared with
c-Lap. It could be the premise for a more extensive
application of this minimally invasive surgical
approach not only to obtain a better aesthetic result
but also to stimulate the development of an even less
invasive surgical instrumentation.

References
Novitsky YW, Kercher KW, et al. Minilaparoscopic Versus
Czerniach DR, et al. Advantages of Conventional Laparoscopic
mini-laparoscopic vs conventional Hysterectomy: Results of a

laparoscopic cholecystectomy: results
of a prospective randomized trial.
Arch Surg. 2005 Dec;140(12):1178-83.
Alhashemi M, Almahroos M, Fiore JF,
et al. Impact of miniport laparoscopic

Randomized Trial [Internet]. Vol.
18, Journal of Minimally Invasive
Gynecology. 2011. p. 455-61.
Available from: http://dx.doi.
org/10.1016/j.jmig.2011.03.019

cholecystectomy versus standard 8. Uccella S, Cromi A, Casarin J, et al.
port laparoscopic cholecystectomy Minilaparoscopic Versus Standard
on recovery of physical activity: a Laparoscopic Hysterectomy for Uteri
randomized trial [Internet]. Vol. 31, >16 Weeks of Gestation: Surgical
Surgical Endoscopy. 2017. p. 2299— Outcomes, Postoperative Quality of
309. Available from: http:/dx.doi. Life, and Cosmesis [Internet]. Vol.
org/10.1007/s00464-016-5232-z 25, Journal of Laparoendoscopic &
Dammaro C, Tranchart H, Gaillard Advanced Surgical Techniques. 2015.
M, et al. Routine mini-laparoscopic p. 386-91. Available from: http://
cholecystectomy: Outcome in dx.doi.org/10.1089/1ap.2014.0478
200 patients [Internet]. Vol. 154, 9. Clavien PA, Strasberg SM. Severity
Journal of Visceral Surgery. 2017. p. Grading of Surgical Complications
73-7. Available from: http://dx.doi. [Internet]. Vol. 250, Annals of
org/10.1016/j jviscsurg.2016.08.001 Surgery. 2009. p. 197-8. Available
de’Angelis N, Petrucciani N, from: http://dx.doi.org/10.1097/
Giannandrea G, Brunetti F. The sla.0b013e3181b6dcab

protocol of low-impact laparoscopic ~ 10. Jacobs M, Verdeja JC, Goldstein
cholecystectomy: the combination of HS. Minimally invasive colon
mini-laparoscopy and low-pressure resection (laparoscopic colectomy).
pneumoperitoneum [Internet]. Vol. Surg Laparosc Endosc. 1991
70, Updates in Surgery. 2018. p. Sep;1(3):144-50.

553—6. Available from: http:/dx.doi. 11. Tan X, Wang G, Tang Y, et al.
org/10.1007/s13304-018-0591-8 Minilaparoscopic versus single
Pérez-Lanzac A, Romero EJ, Alvarez- incision cholecystectomy for the
Ossorio JL. Postoperative pain and treatment of cholecystolithiasis: a
cosmetic results of minilaparoscopic meta-analysis and systematic review.
nephrectomy compared to the BMC Surg. 2017 Aug 22;17(1):91.
conventional technique. Actas Urol  12. Benhidjeb T, Kosmas IP, Hachem F,
Esp. 2019 Apr;43(3):124-30. et al. Laparoscopic cholecystectomy
Pérez-Lanzac A, Garcia-Baquero versus transvaginal natural orifice
R. Minilaparoscopy in urology: transluminal endoscopic surgery
Systematic review [Internet]. Vol. 42, cholecystectomy: results of a
Actas Urologicas Espaiolas (English prospective comparative single-
Edition). 2018. p. 299-308. Available center study. Gastrointest Endosc.
from: http://dx.doi.org/10.1016/j. 2018 Feb;87(2):509-16.
acuroe.2018.04.001 13. Hosogi H, Strassel V, Martin C, et

Ghezzi F, Cromi A, Siesto G,

http://colorectalresearch.sums.ac.ir/

al. Single-port versus needlescopic

14.

15.

16.

17.

18.

Mini-laparoscopic right hemicolectomy is feasible,
safe, and reproducible in our experience. It does not
affect the quality of surgery or the short and long-
term oncologic success rate of this procedure. We
hope this study will stimulate further research on
less invasive surgical instruments.

Conflicts of interest: None declared.

versus conventional laparoscopic
cholecystectomy: a comparative
study [Internet]. Vol. 4, Asian Journal
of Endoscopic Surgery. 2011. p.
120—6. Available from: http:/dx.doi.
org/10.1111/§.1758-5910.2011.00087.x
Nishimura A, Kawahara M, Honda
K, et al. Totally laparoscopic anterior
resection with transvaginal assistance
and transvaginal specimen extraction:
a technique for natural orifice
surgery combined with reduced-
port surgery. Surg Endosc. 2013
Dec;27(12):4734—-40.

Nishimura A, Kawahara M, Suda K,
et al. Totally laparoscopic sigmoid
colectomy with transanal specimen
extraction [Internet]. Vol. 25,
Surgical Endoscopy. 2011. p. 3459—
63. Available from: http:/dx.doi.
org/10.1007/s00464-011-1716-z
McKenzie S, Baek J-H, Wakabayashi
M, et al. Totally laparoscopic right
colectomy with transvaginal specimen
extraction: the authors’ initial
institutional experience [Internet].
Vol. 24, Surgical Endoscopy. 2010. p.
2048-52. Available from: http:/dx.doi.
org/10.1007/s00464-009-0870-z
Autorino R, Kim FJ, Rassweiler J, et al.
Mini-laparoscopy, laparoendoscopic
single-site surgery and natural
orifice transluminal endoscopic
surgery-assisted laparoscopy: novice
surgeons’ performance and perception
in a porcine nephrectomy model. BJU
Int. 2012 Dec;110(11 Pt C):E991-6.
Matsuda T, Ogura K, Uchida J, et
al. Smaller Ports Result in Shorter
Convalescence After Laparoscopic
Varicocelectomy [Internet]. Vol.
153, Journal of Urology. 1995. p.
1175-7. Available from: http:/dx.doi.
org/10.1016/s0022-5347(01)67542-6

113



