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Abstract: Colorectal cancer (CRC) makes up 10% of the over 500,000 yearly cancer deaths in the United States,
making it the 3rd most usual cancer in males and females. This review was aimed to evaluate the surgical
management of colorectal cancer with different surgical procedures, also demonstrating the staging and prognosis
of CRC. Targeted search through MEDLINE, PubMed, and the Cochrane Central Register of Controlled Trials
for relevant studies databases, for relevant articles that concerned with colorectal cancer treatment surgically.
searching for these articles were up to November 2016, restricted to English language published studies with
human subjects. In area advanced primary colon cancer and also locoregional frequent colon cancer posture
comparable therapy difficulties for the surgeon. Complete resection is a requisite for lasting survival. In the case of
locally sophisticated colon cancer, setting apart deadly intrusion from benign bond is frequently not feasible in the
operating room.
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1. INTRODUCTION

Colorectal cancer (CRC) makes up 10% of the over 500,000 yearly cancer deaths in the United States, making it the 3rd
most usual cancer in males and females. In 2009, it is projected that 146,970 new cases of CRC will be detected with
49,920 dying of disease ). Over the last 15 years, CRC death rates in females and men have lowered progressively (17%
as well as 24%, specifically).

Around 25% of newly diagnosed patients with intestines cancer will certainly have liver metastases at the time of medical
diagnosis, an additional 25% will certainly develop liver metastases during the program of the disease as well as two-
thirds of all patients with liver metastases will certainly pass away of them ©. The 10-year survival price for patients with
stage | disease is 90%, but for patients with unusable stage IV disease, it is currently only 5% ©. For patients with liver
metastases, the treatment approach ought to be directed towards resectability .

One of the most important aspects which have a notable influence on the morbidity and also mortality rates related to
CRC surgery are gone over in an attempt to obtain an exact presurgical analysis. Just recently, checklists for the ideal
preoperative assessment of the geriatric medical patient have also been offered in order to go after an ideal preoperative
analysis ®. Sarcopenia, with an occurrence varying from 11% to 50% in the population 80 years of age or older, is
commonly related to the aging process and also is recognized to be associated with decreased survival in cancer patients
as well as with a raised risk of bad outcome in CRC patients undergoing surgical resection ©7.

During at the very least the last two decades as well as in spite of enhancements in medical diagnosis, staging,
neighborhood medical therapy, as well as adjuvant therapy of colon cancer, there has actually been no substantial
improvement in oncological outcomes, at the very least to the extent seen for anal cancer. Furthermore, in Europe 5-year
survival price arrays between 32% and 64% ©%. This could be attributed to misuse of the new therapeutic and also
medical techniques, the range in the healing strategies gone after, as well as failure to follow the optimal evidence-based
medical practice standards and audit registries °. Finally, anatomical structures of colon, are demonstrated in (Figure 1).
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Figure 1: anatomical parts of colon

This review was aimed to evaluate the surgical management of colorectal cancer with different surgical procedures, also
demonstrating the staging and prognosis of CRC.

2. METHODOLOGY

Targeted search through MEDLINE, PubMed, and the Cochrane Central Register of Controlled Trials for relevant
studies databases, for relevant articles that concerned with colorectal cancer treatment surgically. searching for these
articles were up to November 2016, restricted to English language published studies with human subjects.

3. RESULTS
» Staging and Prognosis of CRC:

Pathologic phase stands for the most crucial prognostic factor for patients with intestines cancer. The tumor-node-
metastasis (TNM) system, as specified by the American Joint Committee on Cancer (AJCC), is one of the most typically
made use of hosting system and also is based upon deepness of intrusion of the digestive tract wall surface, degree of
local lymph node participation, as well as visibility of far-off sites of disease (Table 1) ™' The depth of tumor
invasion specifies the T phase as well as boosts from T1 (intrusion of the submusosa) to T4 (invasion into the serosa or
surrounding frameworks). As the deepness of tumor intrusion boosts, the risk for nodal as well as far-off spread
additionally grows. Pathologic testimonial of surrounding lymph nodes specifies the 3 N groups: NO (ho lymph nodes
included), N1 (1- 3 lymph nodes included), as well as N2 (higher than 3 lymph nodes involved). Existing standards advise
the recognition of 12 or more lymph nodes in the resected sampling ““*®, as the exam of less local lymph nodes has
actually been linked with poorer result in patients with node-positive and node-negative disease **'"*®. The assessment
of fewer lymph nodes may mirror a much less complete operative treatment or an inadequate inspection of the pathologic
sampling, mistakenly causing "understaging” of the tumor and the succeeding omission of beneficial adjuvant therapy.
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Table 1: TNM Staging System for Colorectal Cancer **#*9

Primary tumor (T)

TX Primary tumor cannot be assessed

Tis Carcinoma in situ

T1 Tumor invades submucosa

T2 Tumor invades muscularis propia

T3 Tumor invades through the muscularis propria into the subserosa
T4 Tumor directly invades other organs or structures, or perforates visceral Peritoneum
Regional lymph nodes (N)

NXx Regional lymph nodes cannot be assessed

NO No regional lymph node metastases

N1 Metastases in one to three regional lymph nodes

N2 Metastases in four or more regional lymph nodes

Distant metastases (M)

Mx Presence or absence of distant metastases cannot be determined
MO No distant metastases detected

M1 Distant metastases detected

Stage Grouping and Five-year Survival

Stage | TNM classification Five-year survival
I T1-2, NO, MO >90 %

1A T3, NO, MO 80-85%

11B T4, N0, MO 70-80%

A | T1-2,N1, MO 65-80 %

1B T3-4, N1, MO 50-65 %

InicC | T1-4,N2, MO 25-50 %

v T1-4, NO-2, M1 5-8%

Patients with tumors having a high degree of microsatellite instability have a much more favorable prognosis than those
patients whose tumors are microsatellite secure *®?%. Loss of heterozygosity at chromosome 18q has been reported in
around 50% of colon cancers and has been connected with an even worse prognosis #?2. Although these factors provide
prognostic information on the risk of tumor reoccurrence after primary resection, they have actually not been
prospectively verified as predictive markers for altered outcome with management of particular chemotherapeutic
programs.

Recurrent of CRC:

Around 40% of patients with resected colon cancer have recurrences, and also the bulk have a regression originally at
distant sites. Locoregional recurrence, as the very first site of disease, is much less typical, comprising 10% to 20% of all
reoccurrences @, The device of local reappearance includes insufficient resection of transmural, mural, or lymphatic
disease; tumor losing; and regional implantation ®*. Surgical treatment stays the preferred therapy method; nonetheless, it
is clear that full resection is required to attain long-lasting survival.

The biggest collection of attempted salvage surgical procedure for locoregional reappearances have been reported by
Memorial Sloan-Kettering Cancer Center (MSKCC) and also the Mayo Clinic ®*%. The MSKCC series explained 100
patients, and the Mayo Clinic collection described 73 patients. In both collection, patients initially went through
alleviative colectomy, established locoregional reoccurrence, as well as ultimately underwent laparotomy for resection
with medicinal intent. The primary lesions that resulted in reappearance in the MSKCC series were generally
sophisticated tumors extending through the intestinal wall: 85% were T3 or T4, 11% were obstructing, and 13% had
evidence of opening. Both researches agreed that most of primary tumors were distal to the splenic flexure. Not
surprisingly, lymph node metastases were noted in just 50% of patients in the MSKCC research and 60% in the Mayo
Clinic research study, showing that the device of locoregional recurrence typically includes incomplete resection of
extensively penetrating tumor ©°.
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» Laparoscopic surgery technique:

The introduction of laparoscopy has reinvented the medical technique to colonic resections for cancers cells. Big potential
randomized tests have actually found no substantial differences in between open and also laparoscopic colectomy with
regard to intraoperative or postoperative problems, perioperative death rates, readmission or reoperation rates, or rate of
surgical wound reappearance. Oncologic end results (cause-specific survival, disease reoccurrence, number of lymph
nodes gathered) are similarly similar ¢723:2%303132)

For instance, the Clinical Outcomes of Surgical Therapy Study Group trial located no significant differences between
laparoscopic-assisted colectomy (LAC) or open colectomy in regards to 5-year healthsome survival rate (69% versus 68%
in the LAC and also open colectomy groups, respectively) or total survival (76% versus 75%) “®. In a study by Lacy et al
with median followup of 95 months, LAC was a lot more effective compared to open colectomy, although the tendency
toward greater cancer-related as well as general survival did not get to statistical relevance ©%.

» Minimally invasive surgery procedure & comparing laparoscopic with open techniques:

Technical developments in surgical techniques have actually developed over the last twenty years for the treatment of
colon cancers varying from conventional open surgical treatment to laparoscopic surgical procedure and, most lately,
robotic surgical treatment. With the advent of these strategies, inquiries truly emerge concerning their efficiency and also
safety and security. Robotic surgical procedure for colon cancer remains in its infancy as well as, therefore, information is
sparse. For the function of this review, conversation will be limited to the role of laparoscopic surgical procedure versus
open surgery for colon cancer. 3 large multi-institutional potential randomized tracks beginning in the 1990s formed our
method toward minimally invasive surgery for CRC. These consisted of the Clinical Outcomes of Surgical Therapy
(COST) Study Group trial in the United States and Canada, the Colon Carcinoma Laparoscopic or Open Resection
(COLOR) trial in Europe, and also the Medical Research Council Conventional versus Laparoscopic-assisted Surgery in
Colorectal Cancer (MRC CLASICC) trial in the United Kingdom. The COST trial began in August 1994 as well as ended
in August 2001 with accrual of patients with histologically verified adenocarcinoma of the colon with the intent to show
that laparoscopic colectomy and open colectomy have similar results. The primary endpoint was time to tumour
recurrence ©®. Secondary endpoints were disease free survival, issues, variables connected to healing, and also the
quality-of-life. Qualified patients contained those with a histologically confirmed singular colon adenocarcinoma
responsive to medicinal resection by an official haemicolectomy or sigmoidectomy. Patients were excluded on a basis of
in your area progressed or metastatic disease, simultaneous or previous hatreds, maternity, inflammatory digestive tract
disease, familial polyposis, concurrent or previous cancers, tumors located at the transverse colon or rectum, or severe
clinical disease. Surgical treatment was carried out at 48 institutions by a total of 66 surgeons that showed expertise in
innovative laparoscopic oncologic methods. A total amount of 872 patients were randomized right into 2 teams of open
versus laparoscopic surgery. Of these, 2 patients declined surgical treatment as well as seven others were disqualified
leaving 432 patients outdoors arm as well as 433 patients in the laparoscopic arm that underwent the desired procedure.
The findings showed that there were no significant distinctions in between either team relative to time to reappearance,
healthsome survival, or general survival for any type of phase. A significant difference was revealed by much shorter
health center remain in the open group versus the laparoscopic team (5 versus 6 days, p < 0.001), much less use of
intravenous narcotics (3 versus 4 days, p < 0.001), as well as much less use of oral narcotics (1 versus 2 days, p < 0.001)
33, The laparoscopic team did reveal a significantly much longer personnel time in comparison to the open group (150
versus 95 minutes, p < 0.001). These findings suggest that laparoscopic colectomy is a secure, oncologic, personnel
strategy for colon cancer and has other included advantages. The COLOR trial began in March 1997 and also finished
March 2003. The primary endpoint of the study was disease-free period at 3 years *. Second endpoints were short-term
morbidity and also death, number of favorable resection margins, neighborhood recurrence, port-site or wound-site
reoccurrence, and blood loss throughout surgery. Qualified patients contained those with a histologically verified singular
colon adenocarcinoma responsive to alleviative resection by an official haemicolectomy or sigmoidectomy. Patients were
left out on a basis of in your area advanced or metastatic disease, simultaneous or previous malignancies, obesity (body
mass index > 30 kg/m2), maternity, tumors located at the transverse colon or rectum, or if resection of the splenic flexure
was anticipated. Specialists from 27 taking part centers were called for to have finished at least 20 laparoscopic
colectomies to get involved and the medical technique was standardized. A total amount of 1,248 patients were
randomized to open up versus laparoscopic surgical procedure, 172 were left out after randomization because of the
presence of metastatic disease or benign disease. Of 1,076 staying patients readily available for analysis (542 open
surgeries versus 534 laparoscopic surgery), there were no statistical distinctions in favorable resection margins, number of
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lymph nodes removed, morbidity and also death ®. The consolidated healthsome survival at 3 years for all stages in the
laparoscopic team was 74.2% as well as for the open team was 76.2%. The disease-free survival distinction was little
sustaining using laparoscopic colectomy for colon cancer.

» Laparoscopic surgical technique for colorectal-liver metastases:

The first effective structural hepatectomy was reported in 1996 by Azagra et al, ©® who did a left side segmentectomy for
a benign adenoma. Retrospective reviews of laparoscopic liver resection, consisting of subsets of patients with intestines
liver metastases have actually shown oncologic equivalency to open up resections. In contrast to laparoscopic colon
surgical procedure for cancer, no randomized regulated trial has actually evaluated laparoscopic liver resection for
colorectal liver metastases.

Most of the published literary works report on little collection at solitary organizations. Buell et al ©® reported on their
experience with laparoscopic liver treatments. Their series consisted of 31 patients who underwent a laparoscopic
hepatectomy for colon liver metastases. Every one of the resected patients had unfavorable margins. Mala et al ©”
reported on 42 patients with intestines liver metastases. Their margin positive rate was comparable to that of open
method. The difficulty rate in both series was comparable to the open method.

These series agreed on tumor clearance, usefulness, and temporary security of laparoscopic liver resection. Long-lasting
outcomes are being reported. In one series ® with totally laparoscopic liver resection, the general 5-year survival price
was 64%. This approaches end results with open surgical treatment.

In recent times, numerous researches have actually assessed the usefulness of liver resection for colon metastases. De
Liguori Carino et alia ® analyzed information from 181 liver resections performed on 178 successive elderly grown-up
patients. The overall survival rate at 5 years was 31.5%. Comparable outcomes were reported by Nagano et al “% that
reported 34.1% 5-year survival in 202 elderly patients undertaking surgical treatment for CRC liver metastatic disease. An
intriguing research reviewed the outcome of liver surgical treatment for intestines metastases in patients over 70 years old
in a huge global multicenter associate “".

4. CONCLUSION

In advanced primary colon cancer and also locoregional frequent colon cancer posture comparable therapy difficulties for
the surgeon. Complete resection is a requisite for lasting survival. In the case of locally sophisticated colon cancer, setting
apart deadly intrusion from benign bond is frequently not feasible in the operating room. En bloc resection of engaged
frameworks is advised since dissection of a malignant fistula and also violating tumor airplanes are linked with tumor
splilling as well as an even worse result. In some cases, this may call for multiorgan resection; nonetheless, treatment is
fairly possible if all disease is excised. When essential, proper anticipation of multivisceral body organ participation from
physical indicators, signs, as well as preoperative imaging makes certain that an extensive medical group is put together to
go after prolonged resection. The monitoring of intestines liver metastases has actually advanced over the past couple of
years. Much more patients are currently supplied surgery. Making use of complement strategies to surgery has actually
raised resectability rates.

REFERENCES

[1] Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ (2009) Cancer statistics, 2009. CA Cancer J Clin 59:225-249.

[2] Khatri VP, Petrelli NJ, Belghiti J.. Extending the frontiers of surgical therapy for hepatic colorectal metastases: is
there a limit? J Clin Oncol 2005; 23:8490-9.

[3] Van den Eynde M., Hendl isz A. Treatment of colorectal liver metastases: a review. Rev Recent Clin Trials 2009;
4:56-62.

[4] Aloia TA, Adam R, Azoulay D, et al. Outcome following hepatic resection of metastatic renal tumors: the Paul
Brousse Hospital experience. HPB (Oxford) 2006; 8:100-5.

[5] Chow WB, Rosenthal RA, Merkow RP, Ko CY, Esnhaola NF. Optimal preoperative assessment of the geriatric
surgical patient: a best practices guideline from the American College of Surgeons National Surgical Quality
Improvement Program and the American Geriatrics Society. J Am Coll Surg. 2012;215:453-466.

Page | 1501
Research Publish Journals




International Journal of Healthcare Sciences ISSN 2348-5728 (Online)
Vol. 4, Issue 2, pp: (1497-1503), Month: October 2016 - March 2017, Available at: www.researchpublish.com

[6] Janssen I. The epidemiology of sarcopenia. Clin Geriatr Med. 2011;27:355-363.

[7] Peng PD, van Vledder MG, Tsai S, de Jong MC, Makary M, Ng J, Edil BH, Wolfgang CL, Schulick RD, Choti MA,
et al. Sarcopenia negatively impacts short-term outcomes in patients undergoing hepatic resection for colorectal liver
metastasis. HPB (Oxford) 2011;13:439-446.

[8] Sant M, Allemani C, Santaquilani M, et al. EUROCARE-4. Survival of cancer patients diagnosed in 1995-1999.
Results and commentary. Eur J Cancer. 2009;45:931-991.

[9] van Gijn W, Krijnen P, Lemmens VE, et al. Quality assurance in rectal cancer treatment in the Netherlands: a catch
up compared to colon cancer treatment. Eur J Surg Oncol. 2010;36:340-344.

[10] van Gijn W, van de Velde CJ, members of the Ec Improving quality of cancer care through surgical audit. Eur J Surg
Oncol. 2010;36(Suppl 1):S23-S26.

[11] Greene F, Balch CM, Fleming ID, et al., editors. AJCC cancer staging handbook. 6. Springer; 2002.

[12] Greene FL, Stewart AK, Norton HJ. A new TNM staging strategy for node-positive (stage Ill) colon cancer: an
analysis of 50,042 patients. Ann Surg. 2002;236:416-21. discussion 421.

[13] Greene FL, Stewart AK, Norton HJ. New tumor-node-metastasis staging strategy for node-positive (stage I11) rectal
cancer: an analysis. J Clin Oncol. 2004;22:1778-84.

[14] Greene FLBC, Fleming ID, et al., editors. AJCC cancer staging handbook. 6. Springer; 2002.
[15] Compton CC, Greene FL. The staging of colorectal cancer: 2004 and beyond. CA Cancer J Clin. 2004;54:295-308.

[16] Swanson RS, Compton CC, Stewart AK, Bland KI. The prognosis of T3NO colon cancer is dependent on the humber
of lymph nodes examined. Ann Surg Oncol. 2003;10:65-71.

[17] Le Voyer TE, Sigurdson ER, Hanlon AL, Mayer RJ, Macdonald JS, Catalano PJ, Haller DG. Colon cancer survival
is associated with increasing number of lymph nodes analyzed: a secondary survey of intergroup trial INT-0089. J
Clin Oncol. 2003;21:2912-9.

[18] Berger AC, Sigurdson ER, LeVoyer T, Hanlon A, Mayer RJ, Macdonald JS, Catalano PJ, Haller DG. Colon cancer
survival is associated with decreasing ratio of metastatic to examined lymph nodes. J Clin Oncol. 2005;23:8706-12

[19] Gryfe R, Kim H, Hsieh ET, Aronson MD, Holowaty EJ, Bull SB, Redston M, Gallinger S. Tumor microsatellite
instability and clinical outcome in young patients with colorectal cancer. N Engl J Med. 2000;342:69-77.

[20] Watanabe T, Wu TT, Catalano PJ, Ueki T, Satriano R, Haller DG, Benson AB, 3rd, Hamilton SR. Molecular
predictors of survival after adjuvant chemotherapy for colon cancer. N Engl J Med. 2001;344:1196-206.

[21] Popat S, Houlston RS. A systematic review and meta-analysis of the relationship between chromosome 18q
genotype, DCC status and colorectal cancer prognosis. Eur J Cancer. 2005;41:2060—70.

[22] Locker GY, Hamilton S, Harris J, Jessup JM, Kemeny N, Macdonald JS, Somerfield MR, Hayes DF, Bast RC., Jr
ASCO 2006 update of recommendations for the use of tumor markers in gastrointestinal cancer. J Clin Oncol.
2006;24:5313-27.

[23] Read T E, Mutch M G, Chang B W, et al. Locoregional recurrence and survival after curative resection of
adenocarcinoma of the colon. J Am Coll Surg. 2002;195:33-40.

[24] Rich T A, Terry N H, Meistrich M, et al. Pathologic, anatomic, and biologic factors correlated with local recurrence
of colorectal cancer. Semin Radiat Oncol. 1993;3:13-19.

[25] Bowne W B, Lee B, Wong W D, et al. Operative salvage for locoregional recurrent colon cancer after curative
resection: an analysis of 100 cases. Dis Colon Rectum. 2005;48:897-909.

[26] Taylor W E, Donohue J H, Gunderson L L, et al. The Mayo Clinic experience with multimodality treatment of
locally advanced or recurrent colon cancer. Ann Surg Oncol. 2002;9:177-185.

[27] Boller AM, Nelson H. Colon and rectal cancer: laparoscopic or open?. Clin Cancer Res. 2007 Nov 15. 13(22 Pt
2):6894s-6s.

Page | 1502
Research Publish Journals




International Journal of Healthcare Sciences ISSN 2348-5728 (Online)
Vol. 4, Issue 2, pp: (1497-1503), Month: October 2016 - March 2017, Available at: www.researchpublish.com

[28] Fleshman J, Sargent DJ, Green E, Anvari M, Stryker SJ, Beart RW Jr. Laparoscopic colectomy for cancer is not
inferior to open surgery based on 5-year data from the COST Study Group trial. Ann Surg. 2007 Oct. 246(4):655-62;
discussion 662-4.

[29] Jayne DG, Guillou PJ, Thorpe H, et al. Randomized trial of laparoscopic-assisted resection of colorectal carcinoma:
3-year results of the UK MRC CLASICC Trial Group. J Clin Oncol. 2007 Jul 20. 25(21):3061-8.

[30] Kuhry E, Schwenk WF, Gaupset R, Romild U, Bonjer HJ. Long-term results of laparoscopic colorectal cancer
resection. Cochrane Database Syst Rev. 2008 Apr 16. CD003432.

[31] Lacy AM, Delgado S, Castells A, et al. The long-term results of a randomized clinical trial of laparoscopy-assisted
versus open surgery for colon cancer. Ann Surg. 2008 Jul. 248(1):1-7.

[32] Veldkamp R, Kuhry E, Hop WC, et al. Laparoscopic surgery versus open surgery for colon cancer: short-term
outcomes of a randomised trial. Lancet Oncol. 2005 Jul. 6(7):477-84.

[33] The clinical outcomes of surgical therapy study group (2004) A comparison of laparoscopically assisted and open
colectomy for colon cancer. N Engl J Med 350:2050-2059

[34] Buunen M, Veldkamp R, Hop WC, Kuhry E, Jeekel J, Haglind E, Pahlman L, Cuesta MA, Msika S, Morino M,
Lacy A, Bonjer HJ (2009) Survival after laparoscopic surgery versus open surgery for colon cancer: long-term
outcome of a randomised clinical trial. Lancet Oncol 10:44-52

[35] AzagraJ S, Goergen M, Gilbart E, Jacobs D. Laparoscopic anatomical (hepatic) left lateral segmentectomy-technical
aspects. Surg Endosc. 1996;10(7):758-761.

[36] Buell JF, Thomas M T, Rudich S, et al. Experience with more than 500 minimally invasive hepatic procedures. Ann
Surg. 2008;248(3):475-486.

[37] Mala T, Edwin B, Rosseland A R, Gladhaug I, Fosse E, Mathisen O. Laparoscopic liver resection: experience of 53
procedures at a single center. J Hepatobiliary Pancreat Surg. 2005;12(4):298-303.

[38] Sasaki A, Nitta H, Otsuka K, Takahara T, Nishizuka S, Wakabayashi G. Ten-year experience of totally laparoscopic
liver resection in a single institution. Br J Surg. 2009;96(3):274-279.

[39] de Liguori Carino N, van Leeuwen BL, Ghaneh P, Wu A, Audisio RA, Poston GJ. Liver resection for colorectal
liver metastases in older patients. Crit Rev Oncol Hematol. 2008;67:273-278.

[40] Nagano Y, Nojiri K, Matsuo K, Tanaka K, Togo S, Ike H, Shimada H. The impact of advanced age on hepatic
resection of colorectal liver metastases. J Am Coll Surg. 2005;201:511-516.

[41] Adam R, Frilling A, Elias D, Laurent C, Ramos E, Capussotti L, Poston GJ, Wicherts DA, de Haas RJ. Liver
resection of colorectal metastases in elderly patients. Br J Surg. 2010;97:366-376.

Page | 1503
Research Publish Journals




