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ABSTRACT

Background: Complete mesocolic excision (CME) as a standard surgery for left sided colon cancer is proven
however there is a great debate and deal of discussion if the extra effort needed for it in right sided colon cancer worth
the gain that is achieved. We aimed in our study to assess the outcome of CME with central vascular ligation for
treatment of right sided colon cancer performed either laparoscopic (lap.) assisted or by open technique.

Methods: This was a prospective randomized study on sixty patients who were presented with right sided colonic
cancer. Patients were divided into two groups. Group (A) open one and group (B) lap. assisted group.

Results: Both groups were comparable regarding demographic data, although operative time was significantly shorter
in open group (p<0.001). Lap. assisted group achieved a significant difference as regards to blood loss, incision
length, duration of hospital stay, resume of oral feeding, tumor to high vascular tie as well as higher number of
harvested lymph nodes with no difference in recurrence rate and overall survival rate over a period of 3 years follow
up.

Conclusions: The principles underlying CME are anatomical and logical as it entails return back to embryology, and
the results published points to the improved survival and decreased local recurrence particularly when it is performed
in the proper mesocolic plane, using of laparoscopy may help in that due to better visualization of planes thus the gain
of CME even in right sided colon cancer may exceed the pain in hand skilled colorectal lap. surgeons.
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INTRODUCTION

With the introduction of concept of total mesorectal
excision (TME) by Heald 20 years ago. This has resulted
in a revolution in the treatment of cancer rectum with
significant improvement in both local recurrence and
overall survival.*®

From the embryological point of view these planes are
not limited to the rectum and mesorectal layers but
continue to the sigmoid and descending colon on the left
side, running behind the pancreas and around the spleen,
then include the duodenum with the head of the pancreas,

the cecum and ascending colon with the mesenteric root
on the right side and the lymphatic drainage
accompanying the corresponding arteries.”

This has made Hohenberger publish his article about
complete mesocolic excision (CME) with central vascular
ligation for colon cancer that follows the same
oncological principles as TME does for rectal cancer.*

The concept of CME is to remove the afflicted colon and
its accessory lympho-vascular supply by resecting the
colon and mesocolon in an intact coverage of visceral
peritoneum. The mesocolon is situated within two layers
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of the visceral fascia.”> This envelope holds potentially
disseminated lymph nodes and, by removing it intact, the
risk of cancer cells dissemination into the peritoneal
cavity is markedly reduced. The second component of
CME is a central vascular tie to remove completely all
lymph nodes in the central (vertical) direction.

But there is still an argument if this concept of CME will
worth the gain to be a standard technique for treatment of
colon cancer particularly for the right side ‘'as many
centers follow it on the left side' as this may be more
traumatic for both the patient and doctor than standard
surgery.’

Aim

So we aimed in our study to assess the outcome of CME
with central vascular ligation for treatment of right sided
colon cancer performed either laparoscopic (lap.) assisted
or by open technique.

METHODS

This was a prospective randomized study on patients who
were presented with right colonic cancer to be managed
in General surgery department, Faculty of Medicine,
Menoufia University, Egypt. Sixty consecutive patients
with right colon cancer were enrolled in the study from
April 2016 to July 2019.

Inclusion criteria

Patients with operable right colonic cancer, tumor length
6 cm or less, with no permeation of fat planes,
encasement of major vessels or extensive local spread by
(computed tomography scan).

Exclusion criteria

Included previous abdominal surgery, received
emergency surgery due to acute intestinal obstruction or
perforation, metastatic colon cancer and patients
undergoing colectomy including another part of the colon
than right colon.

Patients were randomized using a computerized simple
randomization scheme in a 1:1 ratio into 2 groups each
was 30 patients.

Group A: Those undergoing open right hemicolectomy
with CME and central vascular ligation.

Group B: Those undergoing lap. assisted right
hemicolectomy with CME and central vascular ligation.

Procedure for lap. assisted right hemicolectomy
Each patient was placed in a modified lithotomy position.

A pneumo-peritoneum was created through supra-
umbilical incision and maintained at 12 mm Hg. A 4-port

technique was use. Surgery was carried out from medial
to lateral. The intestines were pulled down to It. iliac
fossa to fully expose the ascending mesocolon.
Identifying the main superior mesenteric vein (SMV) and
ileocolic vessels. The vessels were ligated at their roots
(Figures 1a and b).

Figure 1: (a) Identifying of ileocolic vessels and (b)
clipping of ileocolic vessels.

Dissection proceeded along the SMV to expose the main
veins and arteries to the colonic segment. We transected
the right colic vessels (if present) and the right branch of
the middle colic artery. The right mesocolon was incised
along the right edge of the SMV up to Toldt's space.
After complete medial dissection with particular care for
the duodenum, ureter and gonadal vessels then
mobilization of lateral peritoneal attachment (Figure 2).

Figure 2: Final picture after complete medial
dissection and removal of lateral peritoneal
attachment.
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Separation of mesentry of terminal ileum using ligasure.
Finally extraction of specimen from lower lateral
abdominal incision with extracorporeal hand-sewn
anastomosis.

Open surgery with CME was performed after midline
incision via a lateral to medial approach in a caudal to
cranial direction. Mobilization of the right hemicolon and
mesocolon was similar to that of lap. CME.

Outcomes of interest

Three types of study outcomes were of interest.

e The safety of CME, including operative time, intra-
operative  blood loss, postoperative surgical
complications and postoperative mortality.

e The quality of CME, including large bowel length,
distance from the tumor to the high vascular tie
(HVT), area of mesentery and total lymph nodes.

e The effect of CME, including overall survival,
recurrence rate.

Statistical analysis

Data was collected and entered to the computer using

Statistical Package for Social Science (SPSS) program

for statistical analysis ‘version 20°. Two types of
statistics were done which are descriptive statistics which
included quantitative data as [mean, standard deviation
(SD), median and range] and qualitative data as
frequency and percent and analytical statistics which
included (Fisher exact test and Mann Whitney test). P
value was considered statistically significant when it was
less than 0.05.

RESULTS
This study was performed upon 60 patients with operable

right sided colon cancer. Patients were divided into two
groups that were comparable regarding demographic data

as shown in Table 1 with no significant differences
between them regarding age, gender, BMI and co-
morbidities.

As regards to operative details we had found that duration
of operation ranged from 75-175 min with a median time
of 114.4+23.5 min. for open group while for lap. assisted
one ranged from 100-180 min with a median time of
135.9+£22.8 min with a significant difference (p<0.001) in
favor of open group this may be due to longer time in
early cases of lap. Group that decreased in the last cases
with improved learning curve. However blood loss and
incision length were significantly less in lap. assisted
group (p<0.008) and (p<0.001) respectively (Table 2).

Although mass size and length of the resected large
bowel length were not significantly different the length of
the tumor to HVT was longer in lap. Group (118.8+17.4
mm) and was significantly different from the open group
(101.1£11.2 mm) (p<0.001).

From post-operative data we found no significant
difference between both groups as regards to post-
operative complications (leakage or wound infection)
however lap. group recorded significantly shorter period
of hospital stay and earlier resume of oral feeding this
may be due to less manipulation in lap. Group as well as
the significantly less pain reported by visual analogue
scale (VAS) as shown in (Table 3) also we had no
reported mortality in any of both groups.

As regards to the oncological outcomes RO resection was
achieved in all cases with significantly higher no. of
harvested lymph nodes (27.9+7.4) for lap. group vs.
(24.6+4.5) for open group with (p<0.037).

During follow up period of about 3 years, 3 cases of
recurrence were reported 2 for open and one for lap. with
no significant difference, also the median overall survival
rate was 73.6% and 70.3% for open and lap. group
respectively with no significant difference (Table 4).

Table 1: Demographic data of both groups.

Test of

S P value
significance

Open group (n=30)

Lap. assisted (n=30)

Age 51.5+9.46 (32-66) 53.47+11.5 (25-68) T test: 0.724 0.472
Male 17 (56.7%) 19(63.3%) S .

Female 13 (43.3%) 11 (36.7%) Fisher's test: 0.278  0.792
BMI 25.56 (19-41) 27.8 (19-35) T test: 1.6 0.12
DM 4 (13.3%) 6 (20%) Fisher's test: 0.48 0.731

Table 2: Operative data of both groups.

Open (n=30) Lap. (n=30) P value
Operative time minutes 114.4423.5 (75-175) 135.9+22.8 (100-180) 3.6 0.001**
Blood loss ml 236.2+49.8 (150-540) 195.3+63.6 (90-420) 2.8 0.008**
Incision length CM 19.6+2.44 (16-23) 5.03+0.54 (4.5-6) 31.94 0.001**
Mass size CM 5+0.85 (4-6) 4.5+1.1 (3-6) 1.55 0.13
Tumor to HVT mm 101.1+11.2 (85-142) 118.8+17.4 (82-140) 4.7 0.001**
Length of large bowel mm  224.4 £41.5 (165-292) 223.2+51.3 (154-315) 0.11 0.92
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Table 3: Post-operative data.

Open (n=30)

Lap. assisted

Test of sig. P value

Hospital stay days 6.5+3.04 (5-20) 4.4+1.2 (3-8) T test: 3.6 0.001**
Time to resume oral intake days 4.9+2.2 (3-9) 3.8+1.4 (2-6) T test: 2.2 0.031*
Leakage 1 (3.3%) 0 (0%) Fisher's test: 1.02 1.0
Wound infection 3 (10%) 1 (3.3%) Fisher's test: 1.1 0.62
VAS.D1 7.4+1.2 (6-9) 4.9+0.78 (4-6) T test: 9.6 0.001**
VAS.D3 3.940.78 (3-5) 1.940.83 (1-3) T test: 9.6 0.001**
Hospital mortality 0 0 --
Table 4: Oncologic outcomes in both groups.

I ~ Open (n=30) ~Lap. (n=30) ~ Test of Sig. P value
Lymph node retrieved 24.6+4.5 (17-33)  27.9+7.4 (18-50) T test: 2.14 0.037*
Safety margins RO 30 30
Recurrence rate 2 (6.7%) 1 (3.3%) Fisher's test: 0.35 1.0
Median survival rate- 1 year survival 29 (96.7%) 29 (96.7%) Fisher's test: O 1.0
Median survival rate- 3 year survival 22 (73.6%) 21 (70.3%) Fisher's test: O 1.0

DISCUSSION

CME is considered by some surgeons a more extensive
operation rather than a standard one. Primarily CME was
described as an open procedure.” There is a great debate
concerning whether the CME, particularly for the right
sided cancer colon, worth the pain of it compared to non-
CME whether it is performed either open or lap.
Although the concept of CME is considered new in the
western side as it had begun since 2008 in the eastern
side where surgeons in Japan, China, Korea and Taiwan
had used D3 lymphadenectomy resections for colon
cancer for decades. The D3 lymphadenectomy is defined
as the dissection of the paracolic, intermediate and central
lymph nodes, a procedure equivalent to CME.? So in this
study we tried to find out if CME for right sided colon
cancer had benefits that exceed its hazards or not. We
performed it upon sixty patients divided into two groups
each was 30 patients group (A) by open technique, and
group (B) by lap. assisted in both we performed CME
with central vascular ligation.

In our study, the operative time in first lap. cases was
about 180 min although this had decreased gradually to
reach to 100 min. in the last cases. However there was a
significant difference between both groups in favor for
open group (group A) (p=0.001).

On the same way Chow et al and Melich et al in their
studies reported that CME is a longer operation
Prochazka_et al. at 2016 found that CME is longer than
the conventional technique by 20 min.®*® Operation time
on average is much longer for a CME compared with
standard surgery with reported average operation times
ranging from 150-220 min.""*®

On the other hand in a study by Bae et al at 2014,
comparing lap. assisted vs open CME they reported
operation time (179 vs. 194 minutes, p=0.862) and they
explained that many cases in open group had previous
laparotomies.® And this may or may not translate to
increased morbidity but it does affect the efficiency of an
operating theatre and thus health economics in a time of
increasingly tight health budgets. One may assume a
higher complication rate and also the possibility of
catastrophic complications that might occur less
frequently in a standard procedure.

In our study we reported some complications like
leakage, wound infection, with no mortality although it
was higher in the open group the difference was not
significant ,and the whole rate of complications in our
study in both groups using CME is not different from that
of the standard surgery.

Also in similar studies reported by Bertelsen et al, Killeen
et al and Storli et al equivalent major morbidity rates
when CME is compared to standard surgery and in the
same way acceptable morbidity rates in other case series
regarding CME published.’****1"2L |n Bae et al study
they recorded that the morbidity within 30 days after
surgery was comparable between the two groups (12.9 vs.
24.7%, p=0.050).*

Although unusual complications like vascular injuries,
duodenal injury, or chyle leakage were reported in some
studies.**! We had recorded none of these complications
in our study.

From the previous Tables (Table 2 and 3) the value of
using laparoscopy in CME during right hemicolectomy
appeared as there was significant difference between both
groups in favor of lap. Assisted group regarding incision
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length, tumor to HVT and the latter may be due to better
visualization of planes.

In the same way also using laparoscopy had reflected on
the post .operative data as there was significant difference
in favor of (Group B) regarding early return of bowel
movement, and so earlier to resume oral feeding, this
may be due to less manipulation as well as the significant
difference between both groups regarding the VAS
recorded that revealed less pain in (Group B) and by far
this had reflected on the date of discharge from hospital
being shorter in lap. assisted group. Similar to us
Bertelsen et al described how the induction of CME in
Hillerod Hospital has influence the surgical and
pathological outcomes.'” They reported that the length of
the vascular ligation increased from 7.1 to 9.6 cm
(p<0.0001) the length in our study was about 10 cm for
the open group and 11 cm for the lap. group.

In another study Galizia, et al reported that the length of
the vascular ligation was significantly better in the CME
group (p<0.01).% In a small Japanese study the lap. group
showed a greater distance from tumor to high tie and
nearest bowel wall to high tie in right sided resections
(121 vs 100 mm; p=0.018, 113 vs 89 mm; p=0.18).?

In a comparison study from Greece, open vs lap.
proximal right sided colon cancer, this study showed
equivalence between lap. and open groups in term of high
tie to tumor and high tie to nearest bowel wall in
proximal right sided resections.?*

In a Danish article lap. resections pre and post the
introduction of the CME as a standard of care were
compared in which distance from tumor to high tie [9.4
cm (4-16) vs 7.7 cm (1-12) p=0.0018] compared to their
standard lap. operation.'” In a Korean study the median
time to soft diet (LCME 6 days vs. OCME 7 days,
p\0.001) and the possible length of stay (7 days vs. 13
days, p<0.001) were significantly shorter in the lap.
group.™®

Theoretically removal of the whole mesocolon will by far
results in larger number of lymph nodes and even will
overcome what is so called skip lymph nodes that may
occur with affection of apical lymph nodes without
affected intermediate group this may results in up-staging
of the disease with resultant change in the protocol of
treatment with final improvement in the survival rate and
decrease in the recurrence rate.

In our study we had recorded median no. of lymph nodes
of (24.6+4.5 and 27.9+7.4) for open and lap. assisted
groups respectively with significant difference between
them in favor for lap. assisted group (p<0.037).

Regarding recurrence rate we reported 3cases with
recurrence about 5% in the whole study 2 in group A and
one in group B with no significant difference between
them.

The overall survival in our study over a period of about 3
years follow up was 73.7% and 70.3% for group A and B
respectively with no significant difference between both
groups. On the same way, In Bae et al study at 2014 had
a median lymph node harvest number of 27 and 28 in the
lap. and open groups respectively.'® Their overall rates of
recurrence did not differ significantly between both
groups (12.9 vs. 20.0 %, p=0.215). However they
reported overall survival after five years which was
significantly better for lap. group. West et al reported that
specimens from colon cancer resections from Erlangen,
Germany, where CME and central venous ligation are
routinely applied have higher number of lymph nodes
harvest (median 30 vs 18, p<0.0001) compared to
standard specimens from Leeds, United Kingdom, also
they reported that meticulous plane of complete
mesocolic surgery is associated with a fifteen percent
greater 5-year overall survival rate compared with cases
where defects in the mesocolon reached muscularis
propria.?®

Also Bertelsen et al described how the mean number of
removed lymph nodes increased from 24.5 to 26.7
(p=0.0095) after the start of CME in their study in
Hillerod Hospital.l’ On the same way Galizia et al
reported that the number of the removed lymph nodes
was better in the CME group (p<0.01).? Moreover, a
higher number of tumor deposits were detected, thus
allowing chemotherapy in those newly upstaged patients.
Interestingly, during follow up they reported no local
recurrence in the CME group but there was in 21% of the
standard group. However more early stage cancer patients
were enrolled in the CME group.

A Norwegian retrospective study compared colon cancer
survival between one hospital that used the CME
approach and two other centers that used the ‘‘standard’’
approach.?® The authors observed a better 3-year overall
survival rate (88.1% vs 79.0%, p=0.003) in the CME
group of patients.

In another study by EI-Fol et al reported no statistical
significant difference between lap. CME and open CME
groups for rt. sided colon cancer during the follow-up
period of 24 months regarding tumor recurrence,
metastasis or cancer-related deaths in both groups.?” On
the opposite side, Lacy et al showed that the 5-year
overall survival of patients with stage Ill disease was
significantly better after lap. surgery.? But this study was
limited because it had a low lymph node vyield
(understaging), high local recurrence rates in the open
group (26%).

Bilimoria et al reported that the 5-year overall survival of
patients with stage I and II disease was significantly
better after lap. surgery, but this was a retrospective
comparative study from a national cancer database which
involved different sites and surgeons.”® Another two
nonrandomized comparative studies had shown better
long-term oncologic outcomes in stage Il cancers and
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locally advanced cancers in lap. compared with open
groups (all colon cancers with non-CME).*3*

CONCLUSION

CME represents an appealing appellation for an already-
practiced technique. The principles underlying CME are
anatomical and logical as it entails return back to
embryology, and the results published points to the
improved survival and decreased local recurrence
particularly when it is performed in the proper mesocolic
plane, using of laparoscopy may help in that due to better
visualization of planes thus the gain of CME even in right
sided colon cancer may exceed the pain in hand skilled
colorectal lap. surgeons.

ACKNOWLEDGEMENTS

Authors would like to thank his family for their valuable
support during study.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Schneider PM, Vallbohmer D, Ploenes Y, Lurje G,
Metzger R, Ling FC, et al. Evaluation of quality
indicators  following implementation of total
mesorectal excision in primarily resected rectal
cancer changed future management. Int J Colorectal
Dis. 2011;26:903-9.

2. Heald RJ, Ryall RD. Recurrence and survival after
total mesorectal excision for rectal cancer. Lancet.
1986;1:1479-82.

3. MacFarlane JK, Ryall RD, Heald RJ. Mesorectal
excision for rectal cancer. Lancet. 1993;341:457-60.

4. Hohenberger W, Weber K, Matzel K, Papadopoulos
T, Merkel S. Standardized surgery for colonic
cancer: complete mesocolic excision and central
ligation--technical notes and outcome. Colorectal
Dis. 2009;11:354-64.

5. Pramateftakis MG. Optimizing colonic cancer
surgery: high ligation and complete mesocolic
excision during right hemicolectomy. Tech
Coloproctol. 2010;14(1):S49-51.

6. Sendenaa K, Quirke P, Hohenberger W, Sugihara
K, Kobayashi H, Kessler H, et al. The rationale
behind complete mesocolic excision (CME) and a
central vascular ligation for colon cancer in open
and laparoscopic surgery: proceedings of a
consensus conference. Int J Colorectal Dis.
2014;29:419-28.

7. Hohenberger W, Merkel S, Weber K.
Lymphadenektomie bei Tumoren des unteren
gastrointestinaltraktes. Chirug. 2007;78:217-25.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Chow CF, Kim SH. Laparoscopic complete
mesocolic excision: West meets East. World J
Gastroenterol. 2014;20:14301-7.

Melich G, Jeong DH, Hur H, Baik SH, Faria J, Kim
NK, et al. Laparoscopic right hemicolectomy with
complete mesocolic excision provides acceptable
perioperative outcomes but is lengthy--analysis of
learning curves for a novice minimally invasive
surgeon. Can J Surg. 2014;57:331-6.

Prochdzka V, Zetelova A, Grolich T, Frola L, Kala
Z. Complete mesocolic excision during right
hemicolectomy. Rozhl Chir Fall. 2016;95(10):359-
64.

Park JS, Choi GS, Lim KH, Jang YS, Kim HJ, Park
SY, et al. Clinical outcome of laparoscopic right
hemicolectomy  with  transvaginal  resection,
anastomosis, and retrieval of specimen. Dis Colon
Rectum. 2010;53:1473-9.

Lee SD, Lim SB. D3 lymphadenectomy using a
medial to lateral approach for curable right-sided
colon cancer. Int J Colorectal Dis. 2009;24:295—
300.

Uematsu D, Akiyama G, Magishi A. Multimedia
article. Radical lymphadenectomy for advanced
colon cancer via separation of the mesocolon into
two layers as in filleting fish. Surg Endosc.
2011;25:1659-60.

Feng B, Sun J, Ling TL, Lu AG, Wang ML, Chen
XY, et al. Laparoscopic complete mesocolic
excision (CME) with medial access for right-hemi
colon cancer: feasibility and technical strategies.
Surg Endosc. 2012;26:3669-75.

Adamina M, Manwaring ML, Park KJ, Delaney CP.
Laparoscopic complete mesocolic excision for right
colon cancer. Surg Endosc. 2012;26:2976-80.

Bae SU, Saklani AP, Lim DR, Kim DW, Hur H,
Min BS, et al. Laparoscopic-assisted versus open
complete mesocolic excision and central vascular
ligation for right-sided colon cancer. Ann Surg
Oncol. 2014;21(7):2288-94.

Bertelsen CA, Bols B, Ingeholm P, Jansen JE,
Neuenschwander AU, Vilandt J. Can the quality of
colonic surgery be improved by standardization of
surgical technique with complete mesocolic
excision? Colorectal Dis. 2011;13:1123-9.

Killeen S, Mannion M, Devaney A, Winter DC.
Complete mesocolic resection and extended
lymphadenectomy for colon cancer: a systematic
review. Colorectal Dis. 2014;16:577-94.

Storli KE, Sgndenaa K, Furnes B, Eide GE.
Outcome after introduction of complete mesocolic
excision for colon cancer is similar for open and
laparoscopic  surgical treatments. Dig Surg.
2013;30:317-27.

Shin JW, Amar AH, Kim SH, Kwak JM, Baek SJ,
Cho JS, et al. Complete mesocolic excision with D3
lymph node dissection in laparoscopic colectomy
for stages Il and Il colon cancer: long-term
oncologic outcomes in 168 patients. Tech
Coloproctol. 2014;18:795-803.

International Surgery Journal | December 2019 | Vol 6 | Issue 12  Page 4208



21.

22,

23.

24,

25,

26.

Elbalshy MA et al. Int Surg J. 2019 Dec;6(12):4203-4209

Han DP, Lu AG, Feng H, Wang PX, Cao QF, Zong
YP, et al. Long-term results of laparoscopy-assisted
radical right hemicolectomy  with D3
lymphadenectomy: clinical analysis with 177 cases.
Int J Colorectal Dis. 2013;28:623-9.

Galizia G, Lieto E, De Vita F, Ferraraccio F,
Zamboli A, Mabilia A, et al. Is complete mesocolic
excision with central vascular ligation safe and
effective in the surgical treatment of right-sided
colon cancers? A prospective study. Int J Colorectal
Dis. 2014;29:89-97.

Heald RJ, Husbhand EM, Ryall RD. The mesorectum
in rectal cancer surgery--the clue to pelvic
recurrence?. BrJ Surg. 1982;69:613-6.

Gouvas N, Pechlivanides G, Zervakis N, Kafousi M,
Xynos E. Complete mesocolic excision in colon
cancer surgery: a comparison between open and
laparoscopic approach. Colorectal Dis.
2012;14:1357-64.

West NP, Hohenberger W, Weber K, Perrakis A,
Finan PJ, Quirke P. Complete mesocolic excision
with central vascular ligation produces an
oncologically superior specimen compared with
standard surgery for carcinoma of the colon. J Clin
Oncol. 2010;28:272-8.

Storli KE, Sgndenaa K, Furnes B, Nesvik I,
Gudlaugsson E, Bukholm 1, et al. Short term results
of complete (D3) vs. standard (D2) mesenteric
excision in colon cancer shows improved outcome

217.

28.

29.

30.

of complete mesenteric excision in patients with
TNM stages I-11. Tech Coloproctol.
2014;18:557-64.

El-Fol HA, Ammar MS, Abdelaziz TF, Elbalshy
MA, Elabassy MM. Laparoscopic versus open
complete mesocolic excision with central vascular
ligation in right colon cancer. Int Surg J.
2019;6(5):1566-73.

Bilimoria KY, Bentrem DJ, Nelson H, Stryker SJ,
Stewart AK, Soper NJ, et al. Use and outcomes of
laparoscopic-assisted colectomy for cancer in the
United States. Arch Surg. 2008;143:832-9.
Guerrieri M, Campagnacci R, De Sanctis A,
Lezoche G, Massucco P, Summa M, et al
Laparoscopic versus open colectomy for TNM stage
111 colon cancer: results of a prospective multicenter
study in Italy. Surg Today. 2012;42:1071-7.

Kim KY, Hwang DW, Park YK, Lee HS. A single
surgeon’s experience with 54 consecutive cases of
multivisceral resection for locally advanced primary
colorectal cancer: can the laparoscopic approach be
performed safely? Surg Endosc. 2012;26:493-500.

Cite this article as: Elbalshy MA, El Fol HA,
Ammar MS, Hagag MG. Outcomes of laparoscopic
assisted versus open complete mesocolic excision for
right sided colon cancer. Int Surg J 2019;6:4203-9.

International Surgery Journal | December 2019 | Vol 6 | Issue 12  Page 4209




