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Comparative Study of Short Term Outcome of Laparoscopically
Assisted versus Totally Laparoscopic Right Colectomy for Right Sid-
ed Cancer Colon

Mohamed Elnagar, MD, MRCS; Dina Hany, MD
General Surgery Department, Faculty of Medicine, Ain Shams University, Egypt

Introduction: Colorectal cancer (CRC) is the third most common cancer in men and second in women
worldwide. It is one of the leading causes of cancer death all over the world. Right-sided colon cancer
represents approximately 15% of all cases of CRC. This study was designed to compare the short-term
surgical outcomes of laparoscopic-assisted right colectomy (LARC) and totally laparoscopic right colectomy
(TLRC) for right sided cancer colon.

Aim of the study: This study was designed to show whether there was any advantage or disadvantage
between LARC and TLRC for right sided cancer colon as regard the short term surgical outcomes.

Patients and methods: A consecutive series of 40 patients underwent elective surgery for right-sided
colon cancer from April 2014 to October 2015 in Ain Shams University hospitals, Cairo, Egypt and in Al
Hamadi hospital, Riyadh, Saudi Arabia. Patients were treated by laparoscopic right colectomy through a
medial to lateral approach. In 20 patients a TLRC was performed and in 20 patients LARC was performed.
Perioperative care plan, operative steps and surgical instrumentations were standardized. Data on the
patients’ demographics, disease features, operative details and follow up were recorded and analyzed.

Results: There was no significant difference in term of demographic characteristics, co-morbidities, site
of tumor and stage of disease between the two groups. There were 3 cases of conversion to laparotomy.
Median operative time (179.7£16.95 minutes versus 179.85+17.16 minutes; not significant (NS)) and
estimated blood loss (67+16.73 ml versus 65.25+16.42 ml; NS) were statistically not significant in both
groups. Timing of first defecation (2.75+0.79 days versus 2.6+0.75 days; NS) and length of hospital stay
(4.85+0.81 days versus 4.7£1.8 days; NS) were statistically not significant. A significantly longer length
of skin incision characterized LARC group compared with TLRC group (6.3+£0.99 cm versus 5.4+0.76; P
0.0016). Both groups achieved an adequate number of lymph nodes harvested (15.6+1.19 versus 16.8+1.5
nodes; P 0.008) and oncological resection of the tumor (proximal margin 9.1+3.22 cm versus 9.55+2.8 cm;
NS with distal margin 11.2+2.35cm versus 12.4 £2.3cm; NS). Post-operative complications were statistically
comparable in both groups. No readmission within 30 days of discharge was observed.

Conclusions: Meanwhile most surgeons prefer LARC because it's less technically demanding than
TLRC. Both are feasible and safe techniques, with comparable results as regard operative time,
preservation of oncologic principles and post operative short-term outcome. Yet, TLRC is superior
regarding specimen extraction in both the length and site of skin incision required for specimen
extraction.
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Introduction There is wide variation among laparoscopic colon

Colorectal cancer (CRC) is the third most common
cancer in men and second in women worldwide.!3
Right-sided colon cancer represents approximately
15% of all cases of CRC, mostly in the seventh
decade of age.!

Large randomized trials have demonstrated
oncologically equivalent outcomes for laparoscopic
and open colon resection.*’” Laparoscopy has the
additional benefits of improved postoperative
recovery, reduced analgesia requirements and
shorter length of hospital stay.*6810

resection techniques, including the approach for
mobilization (medial-to-lateral versus lateral-to-
medial) and the extent of intracorporeal vessel
ligation, bowel division or anastamosis.*>°

Various terminologies have been used to describe
the different approaches. The term laparoscopic-
assisted colectomy encompasses procedures
in which a variable portion of the dissection
and mobilization is performed intracorporeally
followed by exteriorization of the bowel for the
extracorporeal anastamosis (EA). Alternatively, a
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totally laparoscopic colectomy refers to a procedure
in which the entire mobilization, resection and
anastomosis is performed intracorporeally
before specimen extraction.”8!! The literature
is limited comparing outcomes between the
different surgical techniques in laparoscopic colon
resections.!? Reports regarding this technique
were scanty in comparison with left colectomies
or rectal resections, probably due to the technical
challenge of this procedure.314

A recent survey by Jamali et al. on 35 experienced
laparoscopic colorectal surgeons concluded that
laparoscopic right colectomy was more challenging
than sigmoid resection. In addition, the level of
difficulty increased significantly from LARC to TLRC,
perhaps explaining why most surgeons today don't
perform this procedure with ICA.'>

However, Laparoscopic-assisted colectomy (LAC)
technique limits the ability to choose an extraction
site, which is usually a small midline incision.
In addition, problems with intestinal alignment
after extraction are known to occur. A completely
intracorporeal anastomosis (IA) may reduce
the likelihood or intestinal twists and offers the
possibility of using any abdominal location for
specimen extraction.t?

This study was designed to compare the short
term surgical outcomes of LARC and TLRC for right
sided cancer colon.

Patients and methods

Between April 2014 to October 2015, a consecutive
series of 40 patients underwent laparoscopic right
colectomy for cancer at Ain shams university
hospitals, Cairo, Egypt and in Al Hamadi hospital,
Riyadh, Saudi Arabia. 20 patients were treated by
a LARC with ileo-colic EA, while 20 patients were
treated by a TLRC with IA, the choice of treatment
was random. We included all patients with non
metastatic right sided cancer colon including those
with cardiovascular and metabolic comorbidity,
and obese patients (body mass index >30 kg/m2)
too. Patients with contraindication to laparoscopy,
patients with benign colorectal diseases and
emergency operations were excluded.

Preoperative data included demographics,
body mass index (BMI), American Society of
Anesthesiologists (ASA) score and surgical history.

Operative data included site of the tumor (cecum,
right colon and hepatic flexure), operative
procedure, conversion, operative time, estimated
blood loss (EBL), number of stapler cartridge,
intraoperative complications, site of specimen
extraction and length of skin incision.
Postoperative data included intestinal sounds, time

to first defecation, postoperative complications,
reoperation, ICU admission, length of hospital stay
and 30 days readmission. Oncological outcome
included proximal and distal margins, number of
lymph nodes harvested and pathologic features
(staging according to TNM).

All data were recorded in a specific database
and analyzed. Preoperative colonoscopy and
biopsy were done for all patients. All patients
had pelviabdominal CT with contrast. No patient
underwent mechanical bowel preparation.

For tumor localization, we depended on the CT
finding and colonoscopic assessment and
intraoperative assessment. Indian ink tattooing
was not done. All patients were given general
anesthesia. Prophylactic broad-spectrum
intravenous antibiotics (3 generation
cephalosporin) and low molecular weight heparin
were administrated one hour prior to induction
of anesthesia. A nasogastric tube and a urinary
catheter were placed after induction of general
anesthesia in all cases. We used a standardized
4-5 ports medial-to-lateral approach summarized
in the following steps:

Surgical technique

There were general steps done in both procedures
in the form of: The patient was placed in a supine
position with the right arm abducted and the left
arm adducted. The surgeon, camera-holder and
second assistant stood on the left side of the
patient. During the procedure the operating bed
was placed in Trendelenburg’s position and tilted
toward the left.

A 10 mm supra umbilical port was inserted via
Hasson’s technique for placement of 30 degree
camera. Pneumoperitoneum was established.
Peritoneal inspection was then done to evaluate
operability and exclude unexpected metastasis.
A 12-mm port and a 10 mm port were placed in
left hypocondrium and left iliac fossa lateral to the
rectus muscle respectively. A fourth 5-mm/10mm
port was placed in the epigastrium. Occasional
5mm/10mm port was placed suprapubic at the
midline.

We proceeded to inspect the right colon and
detect the tumor. The greater omentum was
moved cranially and the small intestine was placed
on the left side of the abdomen. The right colon
was then stretched upwards and towards the right
lower quadrant exposing the ileo-colic pedicle,
supported by upward traction of the transverse
colon.

After the identification of the ileo-colic vessels,
high ligation and division was performed close to
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their origin at the level of duodenum by Endoclips.
Further dissection of colon and mesentery was
done using harmonic device.

Mesenteric lymphadenectomy was performed
from the origin of ileo-colic vessels in a cranial
direction along the superior mesenteric vein (SMV)
to the origin of the Henle’s gastro-colic trunk, and
caudally toward the terminal ileum. The right ureter
and gonadic vessels were identified. Caudo-cranial
dissection of Toldt’s white line from the Gerota’s
fascia, passing at the level of the lower duodenal
part above the fascia of Fredet was done.

The right colic vessels were isolated and divided
when present. Then pulling up the transverse
colon, its mesentery was dissected from the root
and the right branches of the middle colic vessels
were identified and dissected by Endoclips.

The complete section of the ileal mesentery and
the division of the Tuffier’s ligaments and the last
caecal adhesions allowed a full mobilization of the
right colon. So we proceeded with the resection
and anastomosis which varied according to the
procedure.

Laparoscopic-assisted right colectomy
(LARC)

A transverse right hypochondrial incision was done,
the right colon was exteriorized, terminal ileum
and transverse colon were divided. Next steps
were common to open ileo-colic anastomosis.
We performed a side-to-side isoperistaltic
anastomosis by linear open GIA (Figure 1). Then
the bowel was replaced into the abdomen for the
laparoscopically final check.

Totally-laparoscopic right colectomy (TLRC)

Table 1: Demographics and patients’ related data

In TLRC, transverse colon and terminal ileum were
laparoscopically transected by a 3.5-mm blue-
and 2.5-mm white-load linear stapler respectively.
After terminal ileum and transverse colon were
alienated, we performed both the enterotomy and
the colotomy on the antimesenteric side.

An intracorporal side-to-side ileo-colic anastomosis
was made by a 3.5-mm blue-load linear laparoscopic
stapler (Figure 2), and the enterotomy was
closed by a single layer running absorbable vicryl
suture (Figure 3). The mesenteric gap was
closed by continuous absorbable vicryl suture.
A Pfannsteil incision is performed for specimen
extraction. Drains were used routinely in all
patients. Nasogastric tube was removed before
recovery from anethesia, urinary catheter was
removed after complete recovery from anesthesia
and all patients were mobilized very early at the
day of operation. Patients started oral fluid intake
when having audible intestinal sounds. Criteria
for the discharge included absence of symptoms,
removal of drain, tolerance to a full solid diet
without restrictions and passage of stools. All
adverse events that occurred within 30 days after
surgery were considered complications. The term
anastomotic leakage defined all conditions with
clinical or radiological anastomotic dehiscence,
with or without the need for surgical revision.

The short-term follow-up was conducted at 7, 14
and 30 days after discharge.

Statistical analysis

Continuous variables were expressed as
meanzstandard deviation and analyzed with the
Student t test. Categorical ones were expressed
as percent value and analyzed with Fischer test or
Chi-square test, where appropriate. P<0.05 was

Variables LARC TLRC P value
Number of patients 20 20

age 44.2+13.92 46+14.16 0.694981 (NS)
Sex M:F 13:7 11:9 0.52 (NS)
BMI 34.35+7.98 34.05+6.98 0.899964 (NS)
ASA score

I 4 (20%) 4 (20%) 1NS

II 13 (65%) 14 (70%) 0.735 (NS)
111 3 2 0.632 (NS)
v 0 0

\ 0 0

Previous abdominal surgery 10 (50%) 12 (60%) 0.51 (NS)

M: Male, F: Female, BMI: Body Mass Index, ASA: American Society Of Anesthesiologists
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considered statistically significant.

Results

Demographics and patients’ related data are
shown in Table 1, there was no significant
difference in term of age, sex, BMI, ASA score and
previous abdominal surgical history between the
two groups.

Operative data

Operative data are shown in Table 2. Regarding
operative data, there was no statistical difference
between the two groups as regards the site of
tumor and the type of right colectomy done. There
were 3 cases of conversion; 2 cases in LARC and 1
case in TLRC (Figure 4). The cause of conversion

Table 2: Operative data

was severe tumor adhesions which represented
difficulty to continue laparoscopically, so we
decided conversion to open technique for patients’
safety. Median operative time was (179.7+16.95
minutes in LARC versus 179.85+17.16 minutes in
TLRC; not significant (NS)) and estimated blood
loss (67+16.73 ml in LARC versus 65.25+16.42 ml
in TLRC; NS) were statistically not significant in
both groups (Figure 5). There was no statistically
significant difference in number of stapler cartridges
used. There was 1 case with intraoperative
complication in the form of bleeding in TLRC and
this was not statistically significant. A significantly
longer length of skin incision characterized LARC
group compared with TLRC group (6.3£0.99 cm
versus 5.4+0.76; P 0.0016) (Figure 6).

Variables LARC TLRC P Value
Site of the tumor

Cecum 13 (65%) 15 (75%) 0.49 (NS)
Right colon 5 (25%) 4 (20%) 0.7 (NS)
Hepatic flexure 2 (10%) 1 (5%) 0.548 (NS)
Operative procedure

Right hemicolectomy 18 (90%) 19 (95%) 0.548 (NS)
Extended right hemicolectomy 2 (10%) 1 (5%) 0.548 (NS)
Conversion 2 (10%) 1 (5%) 0.548 (NS)
Operative time (minutes) 179.7+£16.95 179.85+17.16 0.978 (NS)
Estimated blood loss (ml) 67+16.73 65.25+16.42 0.74 (NS)
Number of stapler cartridge used 3.7£0.47 3.75+£0.44 0.7314 (NS)
Intraoperative complications 0 (0%) 1 (5%) 0.311 (NS)
Length of skin incision (cm) 6.33£0.99 5.38+0.76 0.00157 significant

Postoperative data

Postoperative data are summarized in Table 3.
There was no statistically significant difference
between both groups in first time of audible
intestinal sounds and start of oral intake. Time
for first defecation (2.75+0.79 days in LARC
versus 2.6+0.75 days in TLRC; NS) was statistically
not significant (Figure 7). Total number of
patients with  postoperative  complications
was not significant (Figure 8). in LARC, 9
patients had postoperative complications; 3
patients had both chest and wound infection
together, 4 patients had wound infection and
2 patients had chest infection. In TLRC, 6
patients had postoperative complications; 3
patients had both chest and wound infection, 2
patients had chest infection only and 1 patient
had chest and wound infection with intestinal

leakage. There was only 1 case of intestinal
leakage in TLRC for which the patient underwent
re-laparoscopy and exteriorization of both ends as a
stoma. Cases admitted to the ICU were not
significant in both groups. All were admitted
under observation because of history of cardiac
disease and all were discharged after 24 hours.
Length of hospital stay (4.85+0.81 days in LARC
versus4.7+1.8daysin TLRC; NS)wasnotsignificant.
Follow up at 7, 14 and 30 days showed no significant
complication nor readmission.

Oncological outcome data

Oncological outcome is summarized in Table 4.
Resection margins were comparable in both
groups; proximal margin was 9.1+3.22 cm in
LARC versus 9.55+2.8 cm in TLRC (NS) with distal
margin 11.2+2.35 cm in LARC versus 12.4+2.3cm
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in TLRC (NS). Pathologic features (staging versus 16.8+1.5 nodes; P 0.008), yet the nhumber
according to TNM) are comparable in both groups. of lymph nodes harvested was adequate in both
Although number of lymph nodes harvested are groups (Figure 9).

significantly higher in TLRC group (15.6+1.19

Table 3: Postoperative data

Variables LARC TLRC P Value

Intestinal sounds/ Start of oral intake (days) 1.85+0.67 1.6+0.6 0.22 (NS)
Time to first defecation (days) 2.75+0.79 2.6+0.75 0.542 (NS)
Postoperative complications 9 (45%) 6 (30%) 0.327 (NS)
Chest infection 5 (25%) 6 (30%) 0.723 (NS)
Wound infection 7 (35%) 4 (20%) 0.288 (NS)
Intestinal leakage 0 (0%) 1 (5%) 0.311 (NS)
Removal of drain (days) 4.25+0.72 4.2+1.47 0.892 (NS)
Reoperation 0 (0%) 1 (5%) 0.311 (NS)
ICU admission 1 (5%) 4.7+1.8 0.548 (NS)
Length of hospital stay (LOS) (days) 4.85+0.81 4.7+1.8 0.737 (NS)

Table 4: Oncological outcome

Variables LARC TLRC P value
Proximal margin 9.1+3.226 9.55+2.8 0.640276 (NS)
Distal margin 11.242.35 12.4+ 2.3 0.111403 (NS)
Number of lymph nodes harvested 15.6+1.19 16.8+1.5 0.008 significant
TNM staging

T1 0 0

T2 15 (75%) 13 (65%) 0.49 (NS)
T3 4 (20%) 5 (25%) 0.7 (NS)
T4 1 (5%) 2 (10%) 0.548 (NS)
NO 1 (5%) 1 (5%) 1 (NS)

N1 16 (80%) 13 (65%) 0.288 (NS)
N2 3 (15%) 6 (30%) 0.256 (NS)
MO 20 20

M1 0 0
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Fig 3: Laparoscopic suturing during TLRC.
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Fig 5: Operative time and estimated blood
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Fig 6: Number of stapler cartridges and
length of skin incision.
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Fig 4: Site of tumor, type of right colectomy,
conversion rate and intraoperative
complications.
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Fig 7: Postoperative data.
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Fig 8: Postoperative complications.
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Fig 9: Oncologic outcome.

Discussion

Laparoscopic colorectal surgery offers both short
and long-term benefits compared with open
colorectal surgery. These benefits include less
postoperative pain, better pulmonary function,
less postoperative ileus and shorter LOS. In
addition, meta-analysis and randomized controlled
trials with level-1 evidence have demonstrated
that laparoscopic colorectal surgery achieves
oncological outcomes that are no different from
those achieved with the conventional open
approach. 618

There were 3 cases of conversion; 10% in LARC
and 5% in TLRC, which is not significant. The cause
of conversion was severe tumor adhesions which
represented difficulty to continue laparoscopically,
so we decided conversion to open technique for
patients’ safety.

Guidelines for Laparoscopic Resection of Curable
Colon and Rectal Cancer recommended by
the Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES) stated that inability
to adhere to all accepted oncologic principles
including appropriate vascular ligation should
prompt conversion to an open operation.*®

In Lee et al study, the conversion rate to open
surgery was 8.6 % in the EA group, but none in
the IA group (p=0.064, NS).1° In Chaves et al,
conversion rate was 8% in LARC and 0% in TLRC.2

Our mean operative time was (179.7£16.95
minutes in LARC versus 179.85+17.16 minutes in
TLRC; not significant (NS)) and estimated blood
loss (67+16.73 ml in LARC versus 65.25+16.42 ml
in TLRC; NS) were statistically not significant in
both groups.

InRoscioetalstudy, meanoperativetime (186.3+40.1
min vs 176.5+40.0 min; not significant (NS)) and
estimated blood loss (43.3+89.8 ml vs 31.2+51.3
ml; NS) were statistically comparable in both
groups.! Lee et al results showed no significant
difference in operative time nor estimated blood

loss between the 2 groups.® Magistro et al results
showed operative time in TLC significantly longer
than in LAC (230 vs. 203 min).2

The largest 4 studies on intracorporeal anastomosis
with right colectomies®?>?> reported operative
times from 120 minutes to 218 minutes comparing
favorably to operative times of 85 minutes to
190 minutes recorded for laparoscopic-assisted
colectomies with extracorporeal anastomosis.®26-3!

A significantly longer length of skin incision
characterized LARC group compared with TLRC
group (6.3+0.99 cm versus 5.4 £0.76; P 0.0016).

In Roscio et al a significantly longer length of skin
incision characterized LARC group compared with
TLRC group (71.0£13.5 mm vs 48.2+10.2 mm; P
< 0.001).! Magistro et al results the length of the
minilaparotomy was clearly shorter in TLC group
(5.5vs. 7.2 cm).2

Technically, minilaparotomy following ICA has
just the purpose to pull out the specimen already
resected, while in LARC skin incision might
be large enough to allow the pulling out of the
right colon and the last ileal loop, their section
and anastomosis, avoiding compression of the
mesentery.!

Meanwhile we could choose any site for specimen
extraction in TLRC; we chose a Pfannsteil incision
for better cosmosis, yet in LARC, we only had to
choose between a right hypochondrial incision
and a midline incision; thus we chose a right
hypochondrial incision for better cosmosis.

Time for first defecation (2.75+0.79 days in LARC
versus 2.6+0.75 days in TLRC; NS) was statistically
not significant, length of hospital stay (4.85+0.81
days in LARC versus 4.7+1.8 days in TLRC; NS)
was not significant.

In Roscio et al, timing of first defecation (3.4+0.9
dd vs 2.9+0.9; P=0.023) and length of hospital
stay (7.2£1.3 dd vs 6.2+1.1 dd; P<0.001) were
statistically lower in TLRC cohort.!

Total number of patients with postoperative
complications was not significant. There was
only 1 case of intestinal leakage in TLRC for
which the patient underwent re-laparoscopy and
exteriorization of both ends as a stoma.

Lee et al results showed no significant difference in
complications (intra-abdominal abscess,
anastomotic leak, ileus, and wound infection), and
length of hospital stay between the 2 groups.®
Magistro et al results showed complication rate was
similar in both groups, with no case of anastomotic
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dehiscence, two anastomotic bleedings in TLC vs,
three in LAC.2!

TheseriesbyFranklinetal’*>comparingintracorporeal
anastomosis for right colon resections (n_82) with
10 cases with extracorporeal anastomosis showed
that intracorporeal approach was found to be
safe and feasible with similar operative times and
complication rates. These findings are confirmed
by Bergamaschi et al®> who recently described the
short-term outcomes of 111 intracorporeal right
colectomies.

We followed safe oncological principles during our
study, and our results were oncological adequate
as compared to guidelines established by the 2000
National Cancer Institute (NCI)-sponsored Colon
and Rectal Cancer Surgery recommendations for
oncologicaly safe colonic resection for curable
cancer colon. Although number of lymph nodes
harvested are significantly higher in TLRC group
(15.6%£1.19 versus 16.8+1.5 nodes; P 0.008),
yet the number of lymph nodes harvested was
adequate in both groups.

Guidelines established by the 2000 National Cancer
Institute (NCI)-sponsored Colon and Rectal
Cancer Surgery Consensus Panel state that
the margins of resection for colon cancer are
determined by the arterial supply feeding the
affected segment of colon.32 Proximal ligation of
vessels supplying tumors, or of multiple feeding
vessels when the tumor falls between arterial
distributions, should result in adequate proximal
and distal resection margins. Lesions should be
excised en bloc with oncologically appropriate
tumor-free radial margins (R0) to be considered
curative.'>® The bowel margins of resection
should be at least 5 cm from the tumor to
minimize anastomotic recurrences. A proper
lymphadenectomy should extend to the level of
the feeding artery. To affect a cure, all lymph
nodes should be removed en bloc with the tumor-
bearing segment of colon. For entry into adjuvant
trials for negative lymph nodes, at least 12 lymph
nodes must be examined.3?

Conclusion

Meanwhile most surgeons prefer LARC because it's
lesstechnicallydemandingthan TLRC; whichrequires
high surgical skills for laparoscopic suturing. Both
are feasible and safe techniques, with comparable
results as regard operative time, preservation of
oncologic principles and post operative short-
term outcome. Yet, TLRC is superior regarding
specimenextractioninboththelengthandsite of skin
incision required for specimen extraction.

Limitations

This study has a relatively small sample size. It
assesses only short term results with no long term
follow up.
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