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Abstract

This work is a topic highlight on the surgical treatment
of the right colon pathologies, focusing on the literature
state of art and comparing the open surgery to the
different laparoscopic and robotic procedures. Different
laparoscopic procedures have been described for the
treatment of right colon tumors: Totally laparoscopic
right colectomy, laparoscopic assisted right colectomy,
laparoscopic facilitated right colectomy, hand-assisted
right colectomy, single incision laparoscopic surgery
colectomy, robotic right colectomy. Two main charac-
teristics of these techniques are the different type of
anastomosis: Intracorporeal (for totally laparoscopic
right colectomy, single incision laparoscopic surgery
colectomy, laparoscopic assisted right colectomy and
robotic technique) or extracorporeal (for laparoscopic
assisted right colectomy, laparoscopic facilitated right
colectomy, hand-assisted right colectomy and open
right colectomy) and the different incision (suprapubic,
median or transverse on the right side of abdomen).
The different laparoscopic techniques meet the same
oncological criteria of radicalism as the open surgery for
the right colon. The totally laparoscopic right colectomy
with intracorporeal anastomosis and even more the
single incision laparoscopic surgery colectomy, remain a
technical challenge due to the complexity of procedures
(especially for the single incision laparoscopic surgery
colectomy) and the particular right colon vascular
anatomy but they seem to have some theoretical advan-
tages compared to the other laparoscopic and open
procedures. Data reported in literature while confirming
the advantages of laparoscopic approach, do not allow
to solve controversies about which is the best laparo-
scopic technique (Intracorporeal vs Extracorporeal
Anastomosis) to treat the right colon cancer. However,
the laparoscopic techniques with intracorporeal anasto-
mosis for the right colon seem to show some theoretical
advantages (functional, technical, oncological and
cosmetic advantages) even if all studies conclude that
further prospective randomized trials are necessary.
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Robotic technique may be useful to overcome the
problems related to inexperience in laparoscopy in some
surgical centers.
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Core tip: We report a topic highlight of the mini-invasive
treatment of the right colon pathologies, focusing on
the Literature State of Art and comparing the open
surgery vs the different laparoscopic and robotic
procedures. We try to analyze the different current
approaches to right colon cancer treatment focusing
in particular light and shadows of totally laparoscopic
right colectomy compared to other mini-invasive (single
incision laparoscopic colectomy, laparoscopic assisted
right colectomy, laparoscopic facilitated right colectomy,
hand-assisted right colectomy, robotic right colectomy)
and open procedure. The two main characteristics of
these techniques are the different type of anastomosis:
Intracorporeal or extracorporeal and the different
incision (suprapubic vs median vs transverse on right
side of abdomen). The different laparoscopic techniques
meet the same oncological criteria of radicalism as
the open surgery for the right colon. The laparoscopic
techniques with intracorporeal anastomosis for the
right colon remain a technical challenge but they seem
to have some theoretical advantages compared to the
other laparoscopic and open procedures described in
our study even if further prospective randomized trials
are necessary to confirm it.

Fabozzi M, Cirillo P, Corcione F. Surgical approach to right
colon cancer: From open technique to robot. State of art. World
J Gastrointest Surg 2016; 8(8): 564-573 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v8/i8/564.htm DOI:
http://dx.doi.org/10.4240/wjgs.v8.i8.564

INTRODUCTION

The laparoscopic treatment for benign and malignant
pathologies of the left colon and rectum is actually
accepted and validated. Laparoscopy advantages are
widely demonstrated in term of: Post-operative pain
reduction, early resumption of the intestinal function,
decreasing in hospital stay, time to return to work and
better cosmetic results. The oncologic outcomes are
the same than open surgery™., These results are also
achieved thanks to the development of Kehlet “Fast-
Track” recovery protocols. The laparoscopic technique
for the right colon instead, had a slower diffusion
probably for the complexity of right colon laparoscopic
anatomy and the variability of the vascular peduncles
that require a greater laparoscopic experience than left
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colon and rectum surgery. For these reasons, many
surgeons consider the laparoscopic approach to right
colon an useless and complex waste of time!*.

Different laparoscopic hybrid procedures developed
but there are not sure evidences which is the best one
and also the role of laparoscopy itself in the right colon
treatment remains controversial.

The aim of the study is to critically analyze the
literature state of art on right colectomy, focusing on the
lights and shadows of laparoscopic and robotic approach
in relation to open surgery and comparing the different
laparoscopic procedures.

MINI-INVASIVE PROCEDURE FOR RIGHT
COLON CANCER

Right colectomy is indicated for malignant pathologies
involving the intestinal tract between the ileocecal
Bahuino valve and the colonic hepatic flexure. Laparos-
copic resection must respect the same oncologic criteria
as the open approach including: “no-touch isolation
technique”, isolation and ligation of the vascular pedicles
at the origin, oncologic lymphadenectomy and “distal
and radial clearance” of the neoplasm from resection
margins®*,

Different laparoscopic procedures have been
described for the treatment of right colon tumors: (1)
totally laparoscopic right colectomy (TLC) which pro-
vides all steps conducted in laparoscopy including Intra-
corporeal ileo-colic Anastomosis (IA)™; (2) single incision
laparoscopic surgery (SILS) for right colon (SILC) allows
to perform the intervention laparoscopically (with intra-
corporeal anastomosis) through larger multichannel
single (about 3 cm diameter) trocar and curved instru-
ments'®”!; (3) laparoscopic assisted right colectomy
(LAC) which provides laparoscopic vessel ligations and
right colon mobilization but the ileo-colic Anastomosis
is performed extracorporeally by open incision (EA)®;
(4) laparoscopic facilitated right colectomy (LFC), a
variant of laparoscopic assisted, which provides only the
laparoscopic right colon mobilization while the vessels
ligation and anastomosis are extracorporeally (EA)™”; (5)
hand-assisted right colectomy (HAC) with laparoscopic
mobilization of colon by hand help through a right side
minilaparotomy and extracorporeal anastomosis!'*?!;
and (6) robotic right colectomy (RRC) with manual intra-
corporeal anastomosis!*?..

The two main characteristics of these techniques are
the different type of anastomosis and minilaparotomies.
The anastomosis may be performed in intracorporeal
way for TLC, SILC and RRC or extracorporeally for LAC,
LFC, HAC and open right colectomy. The minilaparotomy
is generally performed in suprapubic region (a Pfannes-
tiel of about 5-6 cm) in the TLC, SILC™*** and RRC for
the specimen extraction while it is performed median in
periumbilical site or transverse in right side of abdomen
(about 10-12 cm of length) in LAC, LFC, HAC and open
surgery to extract the specimen and to make the EA.
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Table 1 Laparoscopic vs open right colectomy: Comparison of short term outcomes

Ref. Patient Mean operative Blood loss Harvested First flatus/ P.O. Hospital stay Mortality
number time (min) (mL) nodes defecation Complications LS/0OS LS/OS
LS/OS LS/0OS LS/OS LS/0S (d) (patients)
LS/0S LS/OS
Ramacciato et al™” 33/33 251/222.9' 135/404" 12.7/18' 3.15/3 1/4' 11.2/13.8' 0/0
Khan ef al®" 89/75 120/NR NR 15/13 NR 0/4" 4/8' 0/4'
Veldkamp et al™ 627/621 145/115" 100/175" NS 3.6/4.6' NS 8.2/9.3' NS
Lohsiriwat et al™ 13/20 207.7/104.5' 120/107 29.2/18.8 24/2.6 1/0 6.2/7.1 0/0
Guillou ef al™ 484/253 NR NR 12/35 5/6 NR 9/11 21/13
Abdel-Halim et al™ 22/34 187/130" NR 23.8/21.2 3/4" 4/9 6/10" 1/2
Zhao et al™ 119/101 170.7/244 4 100/150" 22.3/21.8 27/3.2' 11.8/17.6% 11.4/12.8' 1/1

'Data are statistically significant (P < 0.05). NS: Data are not statistically significant; NR: Data are not reported; LS: Laparoscopy; OS: Open

surgery.

In the SILC, the specimen extraction can also be
performed through the umbilicus eventually used to
make the anastomosis extracorporeally'®.

SHORT AND LONG TERM OUTCOMIES:
LAPAROSCOPY VS OPEN SURGERY

Several studies including meta-analysis demonstrated
the advantages of laparoscopic vs open approach for the
treatment of right colon cancer in short term outcomes
(Table 1): Minimal invasiveness, reduced blood loss, less
postoperative pain, earlier first flatus, shorter hospital
stay and reduced rate of wound infections and incisional
hernias. No differences, instead, were found between
the two techniques for other complications such as:
pneumonia, anastomotic leaks, ileus, deep venous
thrombosis or pulmonary embolism'”. The number of
nodes taken out, the post-operative (p.o.) mortality and
cancer recurrence were not statistically different in the
two groups'” %,

In some studies, the operative time was statistically
longer in laparoscopy (LS) and it is connected to the
learning curve'®,

The limits of the studies reported in literature are
related to the lack of double blinded randomized clinical
trials which determines selection bias, to the different
experience of the Surgical Centers which cannot be
judged by a single paper and to different patient’s
management. Consequently, more randomized clini-
cal trials with same standardized preoperative and
postoperative enhanced protocols for patient’s manage-
ment must be conducted by High Specialized Surgical
Centers.

About long term outcomes, the study of Guerrieri et
al® reported in the open surgery group an increased
risk of local recurrence, metastasis and cancer-related
mortality, while a meta-analysis of Reza et al* showed
no difference between LS and open surgery (OS) groups
for cancer related mortality or disease recurrence
during five-year follow-up. Han et al®*® confirmed the
same results with no statistically difference between LS
and OS groups for overall survival at 1-, 3- and 5-year
follow-up for all tumor stages.
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LAPAROSCOPIC COLECTOMY SHORT
AND LONG TERM OUTCOMES:
INTRACORPOREAL (TLC) VS
EXTRACORPOREAL ANASTOMOSIS
(LAC, LFC AND HAC)

A recent meta-analysis of Feroci et a/*" compares
the intracorporeal and extracorporeal anastomosis
considering short term outcomes. The two techniques
do not show significant differences in term of mortality,
surgical and non surgical complications. In Fabozzi et
al® study, the TLC (with IA) group presents some
advantages about post-operative recovery in particular
regarding: Earlier first flatus, earlier food intake, re-
duced analgesic consumption, shorter hospital stay vs
LAC (with EA) group (Figure 1). These better results
may be explained by the less intestinal manipulation in
the IA group thanks to the lesser dissection (lesser p.o.
adhesions) and mobilization of transverse colon at the
cost of longer operative time and higher laparoscopic
experiencel*>34,

On the contrary, some authors (Table 2) reported
different results: shorter operative time and hospital
stay in LAC vs TLC group, remarking the necessity of
further controlled studies™*>***>31

All authors, fortunately, agree about the absolute
indication to TLC with IA in obese patients, who present
some factors interfering with EA: Greater wall thickness,
shorter and thick mesentery causing the necessity of
enlarging minilaparotomy to perform the colonic resec-
tion and EA.

The goal of treatment in colon cancer outcomes
should be the number of lymph nodes harvested: This
is similar in TLC (IA) and LAC (EA) groups because
the vessel legation was conducted in the same
intracorporeal way (Table 2). The lymph nodes removal,
in fact, is influenced by the level of vessel ligation
which must be performed at the origin from Superior
Mesenteric Artery. This technical point explains why it is
more difficult to obtain a sufficient number (at least 12)
of lymph nodes through a right sided abdominal small
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Table 2 Totally laparoscopic right colectomy vs laparoscopic assisted right colectomy: Comparison of short term outcomes

Ref. Patient Length of skin Mean Blood loss Harvested First flatus/ P.O. Hospital stay Mortality
number incision (mm) operative time (mL) nodes defecation  Complications TLC/LAC TLC/LAC
TLC/LAC  TLC/LAC (min) TLC/LAC TLC/LAC (d) (patients)
TLC/LAC TLC/LAC TLC/LAC
Roscio et al®™ 42/30 48.2/71" 176.5/186.3  31.2/43.3 25.9/22 2.9/34' 1/2 6.2/7.2' 0/1
Fabozzi et al®™ 50/50 60/120' 78/92" NR 16/17 1.3/2.6' 0/14" 5.3/7.6' 0/0
Scatizzi et al™ 40/40 50/40 150/150 NR 30/26 0/1 3/3 5/5 0/0
Hellan et al® 23/57 40/50" 190/180 50/100 18/17 NS 6/14 4/4 0/1
Magistro et al” 40/40 55/72 230,203 NR 22/20 2.2/2.6' 7/8 6.3/6 0/1
Chaves et al®™ 35/25 NR 226/208" NR 20.6/14.2 3/4' 7/5 6/8' 1/1
Grams et al™ 54/51 NR 190/156" NS NR 2/2.4 6/15 3.2/3.8' 1/1

'Data are statistically significant (P < 0.05). NS: Data are not statistically significant; NR: Data are not reported; TLC: Totally laparoscopic

right colectomy; LAC: Laparoscopic assisted right colectomy.
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Figure 1 Comparison between laparoscopic assisted right colectomy and
totally laparoscopic right colectomy. From Fabozzi et af*”.

incision of the LFC and HAC.

The right colon dissection with the median to lateral
approach in TLC in fact, consents to achieve a good
exposure of all colonic vessels: The ileo-colic trunk,
the right colic artery, the right branch of the median
colic artery (Figure 2A). The most difficult step is the
nodal dissection at the origin of the median colic vein
and of the Henle’s trunk that could increase a risk of
bleeding, so a great expertise and laparoscopic skill are
requested®),

TLC provides a mechanical (stapled side to side
anastomosis) IA (Figure 2B) while EA procedures can
have a stapled or hand-sewn anastomosis. A recent
Cochrane systematic review reported a lower rate of
anastomotic leakage in stapled ileo-colic anastomosis
compared to hand-sewn anastomosis™”, The safety
of both types of side to side anastomosis (hand-sewn
running suture anastomosis vs stapled EA) is well
known but the advantages of mechanical anastomosis
could be due to the standardization of anastomosis (60
mm blue cartridge) and the faster performance that do
not depend from the ability of surgeon®".

In Fabozzi et a/®” TLC has better postoperative
recovery outcomes such as shorter hospital stay, faster
bowel movements and also better aesthetic results
thanks to the minor size and site of minilaparotomy (in
suprapubic region) (Figure 2C) which also determines
less post-operative pain and p.o. analgesia and less
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risk of incisional hernias. The suprapubic incision (in
IA procedures) in fact, is subjected to less abdominal
pressure (compared to right sided abdominal incision in
EA procedures) and it is not influenced by diaphragmatic
movements that can increase the p.o. pain. Moreover,
the pain of the right side incision (Figure 2D) can also
reduce diaphragmatic and respiratory movements
determining a higher risk of pulmonary infections (Table
3)[31,32].

Other studies compare transverse vs midline incision
showing better outcomes in term of p.o. morbidity,
hospital stay and incisional hernia in the first onel***4,

The cost of procedures is lower in case of EA (Open,
LAC, LFA) compared to IA of TLC and RRC due to longer
operative time and use of instruments but the cost of
drugs is significantly higher in EA than IA group related
to duration of p.o. use of analgesics™". The only one
study published on the long term results is by Lee et
al*¥ reporting no difference in survival and disease free
survival at 3 years follow-up between the two groups (IA
vs EA).

The limits of literature data depend on the large
amount of non-randomized studies which leads to a bias
giving preferential choice to the more difficult technique
(TLC with IA).

Open questions remain the operating time that is
related to the learning curve to reach the laparoscopic
suture skill, and the oncological long term results
connected to a correct nodal clearance for which there
is lacking of high grade evidences.

SILC VS MULTIPORT LAPAROSCOPIC
RIGHT COLECTOMY

Single incision laparoscopic surgery is a recently intro-
duced mini-invasive procedure performed through
single skin access of 3-4 cm using a larger multichan-
nel port. It was first used for laparoscopic coleciste-
ctomy and appendectomy and later it has been
tested for other procedurest®. Colorectal SILS was
first performed in 2008™*. The umbilicus is the most
common access for the SILS procedures (in particular
for right colon) but some surgeons prefer to use other
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Table 3 Comparison between different minilaparotomies in

right colectomies

Laparotomy Suprapubic Right hypocondrium
Dimension 1 T
Wound infection | i
Incisional hernia 1 i
P.O. pain 1 1
Respiratory function 1 T

From Fabozzi et al®.

sites (such as the right side of abdomen) for example
when a diverting stoma is planned”'®. The SILC port is
generally composed by 3 or 4 channel (depending on
type): 1 of 10 mm for the 30° camera, 1 of 12 mm for
stapler or other instruments and other 1 or 2 channels
of 5 mm for specific curved instruments to allow the
inverse triangulation and to facilitate the movements
in operative field"**®), The specimen was generally
removed through a suprapubic incision or enlarging
(if necessary) the umbilical incision”***®!, Despite the
experience in SILS is recently improved and many
papers are appeared in literature, the technical difficulties
of procedure, the prolonged learning curve and the
oncological results are still object of discussion!***.

Recent study of Yun et al**®! reported same oncologic
results in SILS compared to conventional laparoscopy
for colon cancer.

A systematic review on 881 patients (389 SILC vs
492 Multiport) of Vettoretto et al*”’ reported no statistical
difference between the two techniques in morbidity
and mortality, number of lymphnodes harvested and
disease free survival at 24 mo. Other outcomes such
as operative time, post-operative analgesic use, blood
loss, anastomotic leaks rate, first flatus and hospital stay
were not analyzed due to the lack of data.

A randomized clinical trial of Poon et a/*® on 25
patients reported a reduced p.o. pain and hospital stay
in SILS procedure even if further randomized clinical
trials are necessary.

In the SILS specimen extraction can be performed
through the umbilicus, also used to make the anasto-
mosis extracorporeally. The extracorporeal anastomosis
allows shorter operative time, so some surgeons
prefer it especially in their early experience. Instead,
the minilaparotomy can be performed in suprapubic
region to extract the specimen when intracorporeal
anastomosis is made!*”’,

A certain benefit of SILS is the better cosmetic
result comparing to the other mini-invasive and open
procedures even if some authors think that cosmetic
evaluation must be made after the complete wound
healing™".

Another metanalysis of Yang et a*® reported smaller
incisions, less blood lost and more lymphnodes removed
with same results in p.o. morbidity and operative time.

With the progressive diffusion of the SILS and the
improvement of surgeons experience, its cost became
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almost the same of conventional laparoscopy™.

SOMETHING ABOUT LS VS RS

The major spreading of EA techniques depends on
their major feasibility compared to IA of TLC. The use
of Robot (Da Vinci System™) has simplified the lapa-
roscopic procedure allowing the surgeons who do not
make laparoscopy to overcome the learning curve of
minimally invasive surgery. The robotic technique plays
the same steps of open surgery with the advantages of
the minimally invasiveness (including the better vision)
but it is easier than laparoscopy.

According to Trastulli et a/'*® the use of Robot
facilitates an extended lymphadenectomy through a
complete mesocolon excision if compared to laparoscopy.

Robotic surgery is safe and could be an effective
alternative to conventional LS. Like laparoscopy, it
avoids the big incision, reduces pain, allows early
mobilization, and diminishes general (respiratory and
circulatory) and local complications (wound infection
and incisional hernia). Global morbidity and mortality
rate is generally lower than all types of corresponding
open interventions.

Moreover, the Da Vinci Intuitive Xi™ Robotic System
could allow interventions to be more effective and
reliable than traditional laparoscopic techniques and
faster in terms of operative but not total time because
it includes the time for system setup too. Robotic sur-
gery, restoring the hand-eye coordination and three-
dimensional view lost in laparoscopic surgery, filtra-
ting hand tremors, giving more freedom degrees to
instruments and amplifying different motion scale,
could allow to perform complex procedures with
greater precision and better results®*?. Thus, difficult
laparoscopic interventions may become easier to
perform, and the indications for robotic and minimal
invasive surgery could be generally extended despite
the long setup time.

A recent meta-analysis of Xu et al®® reports the
advantages of robotic approach compared to laparos-
copy in treatment of right colon cancer. In particular,
RRC seems to be associated with lower blood losses,
reduced p.o. complications and a faster restore of bowel
functions despite a long operative time. In literature
the benefits of laparoscopy vs open surgery in the
treatment of colorectal surgery are well known: Smaller
incision, less blood loss, less p.o. pain, early resume
to normal diet and intestinal function, short hospital
stay and quickly return of the patients to daily life
activities. On the other side, the laparoscopic approach
for the right colon shows some technical difficulties
connected to the lack of fixed anatomical landmarks
(as we mentioned before) and to the laparoscopy
itself such as the lack of three dimensional vision, the
complex dissection and suturing, so it is performed only
by expert surgeons with good results. The Da Vinci Xi
Robot System™ allows to overcome all laparoscopic
technical difficulties (three dimensional vision, easy
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Figure 2 The right colon dissection. A: lleo-colic artery and vein laparoscopic ligations; B: lleo-colic mechanical anastomosis in totally laparoscopic right colectomy
(TLC); C: Trocar sites and minilaparotomy site of TLC; D: Trocar sites and minilaparotomy site of laparoscopic assisted right colectomy (LAC); E: Right colon
positioning in endobag during TLC; F: Mesentery laparoscopic suturing; G: Right colon removal by endobag in TLC.

suturing, filtering tremor movements with surgeon
comfortable sitting) combining the advantages of
minimally invasive surgery and open surgery™?..
Actually, the higher costs of the robotic surgical
instruments, as compared with the cost of the laparo-
scopic instruments, represent the real disadvantage of

Baishidenge ~ WJGS | www.wjgnet.com

this new technique.

However, the absence of a sufficient number of
patient follow-up in the literature does not allow having
data on long term results.

A schematic representation of the advantages or
disadvantages of each technique is reported in Table
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Table 4 Comparison between open right colectomy, laparoscopic assisted right colectomy, totally laparoscopic right colectomy,

single incision laparoscopic Surgery for right colon and robotic right colectomy

Parameters Open right colectomy LAC TLC SILC RRC
Laparotomy site and dimension Transverse Transverse Suprapubic Suprapubic Suprapubic
(on right side ) (on right side) (48-13 cm) Umbilical (4-6 cm)
Median (10-12 cm) (7-13.5 cm) (median) (3-4.5 cm)

Type of anastomosis EA EA 1A IA/EA IA
3D vision Yes No No No Yes
Surgeon hand tremor filtering No No No No Yes
High-precision movements and suturing No No No No Yes
Technical difficulty ! 1 " "M !
Surgeon’s comfort (dock station) ! ! 1 1l )
Patient’s comfort 1 1 " ™M "
Costs ! 1 1 1 m

LAC: Laparoscopic assisted right colectomy; TLC: Totally laparoscopic right colectomy; SILC: Single incision laparoscopic surgery for right colon; RRC:

Robotic right colectomy.

4[ 13,14,16,29,32,33,41,47,51,52]

CONCLUSION

The different laparoscopic techniques meet the same
oncological criteria of radicalism as the open surgery
for the right colon: Absence of tumor manipulation (*no
touch techniques”), section at the origin of the right
vascular peduncles and the “distal and radial clearance”
of the neoplasm margins®*. The TLC and even more
the SILC with IA remain a technical challenge due to
the complexity of procedures (especially for the SILC)
and the particular right colon vascular anatomy but they
seem to have some theoretical advantages than the
other mini-invasive and open procedures®®***#I;

Oncologic advantages

The extraction of the operative specimen by 15 cm
endobag through a suprapubic incision prevents the
tumor squeezing and neoplastic cells spreading (Figure
2E and G).

Technical advantages

The closure of mesentery by non-absorbable running
suture (Figure 2G) especially in obese patients is
easier in laparoscopic procedures with IA thanks to its
better vision and exposure. The laparoscopic suturing
of mesentery reduces the risks of internal hernia and
avoids traction on vascular and nervous peduncles (as it
could happen in case of EA) which is one of the cause of
the delayed canalization.

Functional advantages

The suprapubic incision (a little Pfannestiel) for the
specimen removal is smaller (about 5 cm) than other
laparoscopic techniques (about 8 cm) and open
technique (about 10 cm) (Figure 2C and D). The smaller
dimension and the site of incision reduce the post-
operative pain with less assumption of analgesic drugs,
promoting early mobilization of patients and recovery
of intestinal function, better respiratory exchanges,

WIJGS | www.wjgnet.com
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better tissue (and anastomotic) oxygenation, faster
healing and coming back to ordinary life. In fact, the
major dimensions and right sided abdomen (or median)
incision of non totally laparoscopic and open techniques
with muscles section cause greater pain, reducing
the respiratory excursions especially in the elder and
favouring pulmonary complications with prolonged
hospitalization and higher risk of incisional hernias as
reported by some authors®™>**2%*'? (Table 3).

Cosmetic advantages

The smaller dimension and the suprapubic (TLC,
SILC) or umbilical (SILC) site incision determine better
aesthetic results than other mini-invasive and open
right colon techniques (larger incision on the right side
of the abdomen).

Although some good short term outcomes, TLC
and SILS with IA have the limitation of a minor
tactile feedback and a steep learning curve (longer
in SILS)!"**], Despite advances in technologies and
devices, the laparoscopic procedures require dexterity
and technical skill. In a study of Tekkis et a/l'*”? the
evidences demonstrated that colorectal surgeons with
an experience of 0-25 procedures have a significant
higher risk of conversion to open surgery respect to
surgeons with over 175 procedures. Surgeons with a 25
laparoscopic colectomies experience employed a median
of 180 min for procedure, while at the 175" procedure
the median operating time is 115 min. To reach good
results with TLC, it is mandatory to overcome specific
technical steps (laparoscopic intracorporeal running
suture, mechanical stapler use, correct bowel orientation)
supported by expert staff assistance and advanced
technology.

After these assumptions, TLC may be considered
feasible and safe techniques, even if it requires a great
experience not only in laparoscopy but also in open
surgery to ensure better p.o. results, better comfort for
the patients and similar oncological outcomes to the
open surgery™® 3>,

The SILC may be considered a valid alternative
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to TLC thanks to similar p.o. outcomes but a longer
learning curve than TLC is required in addition to a great
experience in laparoscopic and open surgery. It seems
to report better cosmetic results, even if in TLC, the
suprapubic scare would be also covered by the brief. It
not clear instead, if it has an higher incisional hernia rate
or p.o pain due to the median site of incision compared
to suprapubic incision (of TLC) and right sided incision
of other procedures!®>%414471,

Recently, an early experience of Robotic SILC
reported a longer operative time, higher conversion
rate and 27% of p.o. complications rate (in particular:
Wound hematomas, infections and incisional hernias of
the umbilicus)®®..

The LAC instead, could be considered an alternative to
both TLC and SILC for the surgeons with early experience
in laparoscopic advanced procedures or to avoid a
primary open surgery of the right colon or a conversion
to open surgery due to technical problems related to
difficult anatomy, surgical experience or intraoperative
complications untreatable in laparoscopy™”.

Some authors report that HAC procedure has not
advantages respect to LAC in term of clinical and onco-
logical results but it could have some advantages in
case of bulky tumors treatment!'!],

Data reported in literature while confirming the
advantages of laparoscopic approach, do not allow to
solve controversies about which is the best laparoscopic
technique (IA vs EA) to treat the right colon cancer:
some authors consider a mini-invasive right colectomy
with IA as “a triumph of technique over the common
sense” while for others is “an illogical waste of time”.
For these reasons, all the studies reported in literature
conclude that further prospective randomized trials are
necessary.
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