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Surgical treatment. types of resection according to the

location of the primary tumor

Right and left colon cancer

Right-sided colon tumors are more common in older
women (sporadic), in patients with insulin resistance, and in
patients with a family history of cancer and at a younger
age. Right-sided colon tumors are more associated with
serrated adenomas, sessile and flat polyps, mucinous
adenocarcinomas, and more advanced tumors."* From a
molecular point of view, they present a greater deficiency of
DNA  repair  proteins (dMMR) and  greater
hypermethylation, especially in women. In addition, they are
associated with greater resistance to epidermal growth factor
receptor (EGFR) inhibitors, greater sensitivity to vascular
endothelial growth factor (VEGF) inhibitors, and a higher
rate of mutated BRAF and RAS.>”

Left-sided colon tumors are generally sporadic and are
related to dietary habits such as lack of fiber intake, alcohol
consumption, and smoking. They are more frequent and are
more associated with pedunculated polyps, tubulovillous
adenomas, and typical adenocarcinomas. From a molecular
point of view, they present mutations in the APC gene, lack
of p53, and greater sensitivity to EGFR inhibitors. However,
0S is similar in both groups.?

A SEER-based study reported that right-sided colon
tumors in El and EIl had better OS and DFS than left-sided
colon tumors at the same stages, although no differences
were found in EIIL° Although evidence may be conflicting
on this issue, in general right-sided colon tumors in El and
Ell have a better prognosis than left-sided ones, whereas in
Elll and EIV they are associated with a worse
prognosis.347®

The difference in survival and risk of death in patients
treated with adjuvant therapy (more frequent in right-sided
tumors) between 1992 and 2005 was analyzed, studying
23,578 patients in Ell and 17,148 patients in Elll (Table
10.1). Chemotherapy for tumors in Ell was received by 18%
of patients with right-sided tumors and 22% with left-sided
tumors. The 5-year survival benefit was only observed in
Elll, regardless of tumor location (HR RC 0.64 vs. HR LC
0.61). This study considers that adjuvant therapy in Ell
should be reserved for older patients.***

Table 10.1. Difference in 5-year survival rate, according to tumor
side for stages Il and III.

Period of time Right colon Left colon P value
1980-1989 Equal Equal NS

1990-1999 56% 59% <0.01
> 2000 67% 71% <0.01

The difference in 5-year survival varies between the
right and left side, probably due to variation in tumor
biology (MSI and KRAS and BRAF mutations), although
some authors postulate differences between the type and
quality of surgery, related to the greater complexity of
surgery on the right side and the better performance of an
extended surgery on the left side. Several studies addressed
the important relationship between modifications in surgical
technique (e.g. introduction of TME) and the substantial
improvement in oncological evolution and clinical results.?

Extended mesocolon resections with lymph node
dissection, aim to improve oncologic outcome. An
evaluation of 2052 articles found that the risk of developing
central lymph node metastatic involvement in right-sided
tumors ranges from 1 to 22%. In sigmoid tumors, the risk is
less than 12% and is associated with advanced T stages.™®

The group from the Hospital Italiano of Buenos Aires
compared 292 patients with right colon tumors and 255 with
left colon tumors, operated on by laparoscopy between 2004
and 2014. Patients with right tumors were older (71 vs. 65
years), with more ASA 3 and 4 (36 vs. 26%), and had a
higher percentage of women without intraoperative
complications (4.1 vs. 5.9%), higher conversion rate (6 vs.
3.9%) and more postoperative complications related to
surgery (61 vs. 48%). Right colectomy had a shorter
operative time (162 vs. 185 min) (Table 10.2), but higher
overall morbidity (20.5 vs. 13.3%) and postoperative ileus
(10.6 vs. 2.4%), and longer hospital stay (4.7 vs. 3.9 days),
with no differences in reoperations, readmissions, and
mortality. On multivariate analysis, right colectomy was
associated with shorter operative time, higher ileus, and
longer hospital stay.**

Table 10.2. Differences in operativetime between right colectomy
(RC) and left colectomy (LC).

Operative time RC LC Pvalue
All cases 162 185 @ 0.001
With splenic flexure mobilization 161 | 166 | 0.38

Without splenic flexure mobilization 166 201  0.001

Tumors of the right and left colon are two distinct
entities and treatment must be adapted to each case,
depending on the molecular phenotype, age, location and
stage.

Type of resection
Right colon

Right colectomy is the standard surgical treatment for
any tumor located in the cecum, ascending colon, hepatic
flexure, and proximal transverse colon. Section of the
ileocolic pedicle and the right branch of the middle colic
artery at its origin is recommended, along with treatment of
the mesocolon and lymphadenectomy.

Resection of the mesocolon with specific technique and
the type of lymphadenectomy according to location will be
discussed separately.

Left colon

For the treatment of tumors located in the descending
colon, sigmoid colon and rectosigmoid junction, left
colectomy is the standard. For this purpose, section of the
superior rectal artery and the left colic artery at their origin
is recommended, together with section of the inferior
mesenteric vein at the lower border of the pancreas, together
with lymphadenectomy corresponding to this territory.
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Transverse colon REFERENCES
In the transverse colon, resection should be 1. Gervaz P, Bouzourene H, Cerottini JP, et al. Dukes B colorectal

individualized based on careful inspection of the tumor
location and its feeding vessel, as well as considering the
functional results of surgery at this site. There is controversy
over whether segmental resection, extended right colectomy,
or extended left colectomy should be performed in tumors
located on the left side of the transverse colon, although the
latter option is less discussed. This topic will be discussed in
a separate section.

A 2019 meta-analysis of patients with transverse colon
cancer indicated that the short- and long-term outcomes of
segmental colectomy or extended right or left colectomy are
similar.”®

In 2020, an Italian national study found that segmental
resection had fewer postoperative complications, including
less anastomotic dehiscence (2 vs 4%) and better 3-year
DFS (86 vs 78%), both differences with statistical
significance. s

In 2021, a National Cancer Database study on
transverse colon cancer El, EIl and Elll found a similar 5-
year survival between segmental and extended colectomy
(40.7 vs. 41.3%), although after multivariate analysis,
extended colectomy was associated with lower survival (HR
1.07; 95% CI 1.04-1.10; p < 0.001)."

Splenic flexure

Tumors of the splenic flexure usually involve the
lymphatic vessels of the pedicle of the left colic artery.
However, positive lymph nodes have been identified along
the middle colic, right colic, and occasionally ileocolic
arteries in up to 9% of cases.”® Evidence based on
retrospective studies and meta-analyses suggests that
segmental resection is a reasonable alternative to extended
colectomy.’®

In the Delphi Consensus for the investigation and
management of splenic flexure cancer, 18 experts from 12
countries voted on different aspects, based on the
background that treatment remains controversial. There was
moderate consensus (55%) regarding the definition, which
includes the 10 cm segment on either side from where the
transverse colon becomes the proximal descending colon,
and on the recommendation of CT for localization (72%).
Segmental colectomy was the preferred elective treatment
(72%), with moderate consensus regarding CME with
central vascular ligation (74%). Strong consensus was only
achieved on the use of minimally invasive surgery for the
surgical approach (88%).'8

cancer: distinct genetic categories and clinical outcome based on
proximal or distal tumor location. Dis Colon Rectum. 2001;44:364—
72; discussion 372-3.

2. lacopetta B. Are there two sides to colorectal cancer? Int J Cancer.
2002;101:403-8.

3. Lee JM, Han YD, Cho MS, et al. Impact of tumor sidedness on
survival and recurrence patterns in colon cancer patients. Ann Surg
Treat Res. 2019;96:296-304.

4. Meguid RA, Slidell MB, Wolfgang CL, et al. Is there a difference
in survival between right- versus left-sided colon cancers? Ann
Surg Oncol. 2008;15:2388-94.

5. Nawa T, Kato J, Kawamoto H, et al. Differences between right-
and left-sided colon cancer in patient characteristics, cancer
morphology and histology. J Gastroenterol Hepatol. 2008;23:418—
23.

6. Qiu M-Z, Pan W-T, Lin J-Z, et al. Comparison of survival between
right-sided and left-sided colon cancer in different situations.
Cancer Med. 2018;7:1141-50.

7. Narayanan S, Gabriel E, Attwood K, et al. association of
clinicopathologic and molecular markers on stage-specific survival
of right versus left colon cancer. Clin Colorectal Cancer.
2018;17:e671-78.

8. Weiss JM, Pfau PR, O’Connor ES, et al. Mortality by stage for
right- versus left-sided colon cancer: analysis of surveillance,
epidemiology, and end results--Medicare data. J Clin Oncol.
2011;29:4401-09.

9. Weiss JM, Schumacher J, Allen GO, et al. Adjuvant chemotherapy
for stage Il right-sided and left-sided colon cancer: analysis of
SEER-medicare data. Ann Surg Oncol. 2014;21:1781-91.

10.  Bouvier A-M, Launoy G, Bouvier V, et al. Incidence and patterns
of late recurrences in colon cancer patients. Int J Cancer.
2015;137:2133-38.

11.  Warschkow R, Sulz MC, Marti L, et al. Better survival in right-
sided versus left-sided stage | - Ill colon cancer patients. BMC
Cancer. 2016;16:554.

12.  Bertelsen CA, Kirkegaard-Klitbo A, Nielsen M, et al. Pattern of
colon cancer lymph node metastases in patients undergoing central
mesocolic lymph node excision: a systematic review. Dis Colon
Rectum. 2016;59:1209-21.

13.  Saltzstein SL, Behling CA. Age and time as factors in the left-to-
right shift of the subsite of colorectal adenocarcinoma: a study of
213,383 cases from the California Cancer Registry. J Clin
Gastroenterol. 2007;41:173-77.

14.  Campana JP, Pellegrini PA, Rossi GL, et al. Right versus left
laparoscopic colectomy for colon cancer: does side make any
difference? Int J Colorectal Dis. 2017;32:907-12.

15.  Milone M, Manigrasso M, Elmore U, et al. Short- and long-term
outcomes after transverse versus extended colectomy for transverse
colon cancer. A systematic review and meta-analysis. Int J
Colorectal Dis. 2019;34:201-7.

16.  Milone M, Elmore U, Allaix ME, et al. Fashioning enterotomy
closure after totally laparoscopic ileocolic anastomosis for right
colon cancer: a multicenter experience. Surg Endosc. 2020;34:557—
63.

17.  Haskins IN, Ju T, Skancke M, et al. Right colon resection for colon
cancer: does surgical approach matter? J Laparoendosc Adv Surg
Tech A. 2018;28:1202—-6.

18. Benlice C, Parvaiz A, Baca B, et al. Standardization of the
definition and surgical management of splenic flexure carcinoma
by an international expert consensus using the delphi technique:
room for improvement? Dis Colon Rectum. 2023;66:805-15.

19.  Martinez-Pérez A, Brunetti F, Vitali GC, et al. Surgical treatment
of colon cancer of the splenic flexure: a systematic review and
meta-analysis. Surg Laparosc Endosc  Percutan  Tech.
2017;27:318-27.

UPDATE ON COLON CANCER TREATMENT

Amarillo HA


https://paperpile.com/c/SD8opK/Bmg0
https://paperpile.com/c/SD8opK/EQU8
http://paperpile.com/b/SD8opK/qebu
http://paperpile.com/b/SD8opK/qebu
http://paperpile.com/b/SD8opK/qebu
http://paperpile.com/b/SD8opK/qebu
http://paperpile.com/b/SD8opK/qebu
http://paperpile.com/b/SD8opK/qebu
http://paperpile.com/b/SD8opK/m5Uo
http://paperpile.com/b/SD8opK/m5Uo
http://paperpile.com/b/SD8opK/m5Uo
http://paperpile.com/b/SD8opK/m5Uo
http://paperpile.com/b/SD8opK/GGZl
http://paperpile.com/b/SD8opK/GGZl
http://paperpile.com/b/SD8opK/GGZl
http://paperpile.com/b/SD8opK/GGZl
http://paperpile.com/b/SD8opK/z7Sz
http://paperpile.com/b/SD8opK/z7Sz
http://paperpile.com/b/SD8opK/z7Sz
http://paperpile.com/b/SD8opK/z7Sz
http://paperpile.com/b/SD8opK/eQPh
http://paperpile.com/b/SD8opK/eQPh
http://paperpile.com/b/SD8opK/eQPh
http://paperpile.com/b/SD8opK/eQPh
http://paperpile.com/b/SD8opK/eQPh
http://paperpile.com/b/SD8opK/eQPh
http://paperpile.com/b/SD8opK/yALA
http://paperpile.com/b/SD8opK/yALA
http://paperpile.com/b/SD8opK/yALA
http://paperpile.com/b/SD8opK/yALA
http://paperpile.com/b/SD8opK/yALA
http://paperpile.com/b/SD8opK/0zFh
http://paperpile.com/b/SD8opK/0zFh
http://paperpile.com/b/SD8opK/0zFh
http://paperpile.com/b/SD8opK/0zFh
http://paperpile.com/b/SD8opK/0zFh
http://paperpile.com/b/SD8opK/0zFh
http://paperpile.com/b/SD8opK/f0b9
http://paperpile.com/b/SD8opK/f0b9
http://paperpile.com/b/SD8opK/f0b9
http://paperpile.com/b/SD8opK/f0b9
http://paperpile.com/b/SD8opK/f0b9
http://paperpile.com/b/SD8opK/f0b9
http://paperpile.com/b/SD8opK/Tye8
http://paperpile.com/b/SD8opK/Tye8
http://paperpile.com/b/SD8opK/Tye8
http://paperpile.com/b/SD8opK/Tye8
http://paperpile.com/b/SD8opK/Tye8
http://paperpile.com/b/SD8opK/kzUK
http://paperpile.com/b/SD8opK/kzUK
http://paperpile.com/b/SD8opK/kzUK
http://paperpile.com/b/SD8opK/kzUK
http://paperpile.com/b/SD8opK/kzUK
http://paperpile.com/b/SD8opK/IMcx
http://paperpile.com/b/SD8opK/IMcx
http://paperpile.com/b/SD8opK/IMcx
http://paperpile.com/b/SD8opK/IMcx
http://paperpile.com/b/SD8opK/Zdjz
http://paperpile.com/b/SD8opK/Zdjz
http://paperpile.com/b/SD8opK/Zdjz
http://paperpile.com/b/SD8opK/Zdjz
http://paperpile.com/b/SD8opK/Zdjz
http://paperpile.com/b/SD8opK/MOyn
http://paperpile.com/b/SD8opK/MOyn
http://paperpile.com/b/SD8opK/MOyn
http://paperpile.com/b/SD8opK/MOyn
http://paperpile.com/b/SD8opK/MOyn
http://paperpile.com/b/SD8opK/PAPu
http://paperpile.com/b/SD8opK/PAPu
http://paperpile.com/b/SD8opK/PAPu
http://paperpile.com/b/SD8opK/PAPu
http://paperpile.com/b/SD8opK/PAPu
http://paperpile.com/b/SD8opK/dpX0
http://paperpile.com/b/SD8opK/dpX0
http://paperpile.com/b/SD8opK/dpX0
http://paperpile.com/b/SD8opK/dpX0
http://paperpile.com/b/SD8opK/dpX0
http://paperpile.com/b/SD8opK/vLla
http://paperpile.com/b/SD8opK/vLla
http://paperpile.com/b/SD8opK/vLla
http://paperpile.com/b/SD8opK/vLla
http://paperpile.com/b/SD8opK/vLla
http://paperpile.com/b/SD8opK/vLla
http://paperpile.com/b/SD8opK/Bmg0
http://paperpile.com/b/SD8opK/Bmg0
http://paperpile.com/b/SD8opK/Bmg0
http://paperpile.com/b/SD8opK/Bmg0
http://paperpile.com/b/SD8opK/EQU8
http://paperpile.com/b/SD8opK/EQU8
http://paperpile.com/b/SD8opK/EQU8
http://paperpile.com/b/SD8opK/EQU8
http://paperpile.com/b/SD8opK/EQU8
http://paperpile.com/b/SD8opK/EQU8
http://paperpile.com/b/SD8opK/YyFd
http://paperpile.com/b/SD8opK/YyFd
http://paperpile.com/b/SD8opK/YyFd
http://paperpile.com/b/SD8opK/YyFd
http://paperpile.com/b/SD8opK/YyFd
http://paperpile.com/b/SD8opK/YyFd

