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Abstract. Background/Aim: Patients affected with Stage 1V
colorectal cancer and unresectable metastases represent a
heterogeneous group. Resection of the primary tumor or stent
positioning followed by chemotherapy and/or targeted therapies
still represent a difficult choice for surgeons. Patients and
Methods: From February 2013 to September 2019, 46 patients
were enrolled into a prospective randomized open label parallel
trial presenting with Stage IVA and IVB rectal cancer,
unresectable metastases and symptoms of subacute large bowel
obstruction. Our population was divided into two groups:
Group 1 included 20 patients who underwent placement of a
self-expandable metal stent and Group 2 included 26 patients
in whom primary tumor resection was performed. Results: One-
year actuarial survival rate of Group 1 was significantly lower
compared to Group 2. Overall 17 patients had survival longer
than 1-year (3 in Group 1 and 14 in Group 2). Cox regression
analysis showed that endoscopic stent positioning and the
suspension of the chemotherapy because of deterioration of
liver function tests were the two most important factors
negatively influencing survival. Conclusion: Patients affected
with stage IVA and IVB rectal cancer and symptoms of bowel
obstruction had a significant longer survival rate when
submitted to surgical rectal resection followed by chemotherapy.

Colorectal cancer is a commonly diagnosed cancer. More than
25% of the patients have an initial diagnosis at a Stage IV,
with a 5-year overall survival ranging from 10 to 18% (1).
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Simultaneous resection of the primary tumor and of all
metastases can be conceptually curative; however, more than
80% of the patients present with unresectable colorectal
metastases (1-4), and signs and symptoms of chronic intestinal
obstruction in up to 85% of cases (5). Primary tumor resection
is an accepted therapeutic option in patients with major
symptoms related to a Stage IV colorectal cancer, with
unresectable metastases. However, complications for surgery
of large bowel obstruction are relatively frequent, with
reported mortality rates ranging from 8.8% to 27% (6-10).
Rectal stenting has been recently suggested as an alternative
to surgery, allowing relief from obstruction and eventual stoma
formation with low mortality rates and with technical and
clinical success in 92% and 88% of cases, respectively (10).
Despite these results, there is a potential risk for complications
including perforation, stent obstruction or dislocation (11-13).

Median overall survival managed with best supportive care
alone is about 5 to 6 months (14). Conversely, systemic
therapy provides meaningful improvements in median survival
and progression-free survival. Overall, with the judicious use
of novel cytotoxic and biologic agents (15-18), the median
overall survival has been extended to approximately 2 years
(19-21). Standard therapy after the resolution of chronic
intestinal occlusion includes the new chemotherapeutic agents
such as oxaliplatin, bevacizumab, capecitabine, and
regorafenib. These new drugs, alone or in combination with
fluorouracil and leucovorin, have opened new therapeutic
horizons and perspectives (22-24). Epidemiological analyses
have demonstrated that simultaneously to the introduction of
these new chemotherapeutic agents there has been reduced
number of operations (25). Patients with Stage IV colorectal
cancer and unresectable metastases represent a significantly
heterogeneous group. In selected patients, combination of
resection of the primary tumor with chemotherapy with
bevacizumab, could improve the clinical outcome, giving a
special significance and importance to primary resection in the
multidisciplinary treatment planning.

6781



ANTICANCER RESEARCH 39: 6781-6786 (2019)

In our open prospective randomized trial, we compared the
long-term survival rates of patients affected with symptoms
of chronic intestinal obstruction and metastatic Stage IVA and
IVB rectal cancer (26) treated by endoscopic placement of a
self-expandable metal stent or palliative tumor resection,
followed by chemotherapy based on a combination of
bevacizumab, cetuximab when indicated and fluorouracil.

Patients and Methods

All patients presenting with stage IVA and IVB, according to the
American Joint Committee of Cancer (26, 27), rectal cancer and
unresectable metastases at our Institution from February 2013 to
September 2019 were enrolled into this prospective randomized
open label parallel trial. The protocol was properly registered at a
public trial registry, www.clinicaltrials.gov (Trial identifier
NCT03451643).

All patient’ data were carried out according to the principles of
the Declaration of Helsinki and a formal ethics approval from our
Institutional Research Committee was obtained. A written informed
consent for the treatment and the analysis of data for scientific
purpose was obtained from all patients. All patients were
acknowledged of their terminal disease with the assistance of a
psychologist.

Inclusion criteria were: age less than 90 years, pre-treatment
histological diagnosis of rectal adenocarcinoma, computed
tomographic (CT) scan showing unresectable metastases, symptoms
of subacute large bowel obstruction (defined as continued passage
of flatus and/or fecis beyond 6-12 hours after the onset of symptoms
namely colicky abdominal pain, vomiting and abdominal distension
relieving with conservative treatment), lumen reduction ranging
between 70% and 99% at colonoscopy, a Karnofsky Performance
Scale Index (28) greater than 60%.

Criteria for exclusion were a white blood cells count less than
4,000/1, a platelet count less than 70,000/1, patients with renal failure
(i.e. albumin to creatinine ratio>30 mg/mmol and estimated glomerular
filtration rate <30-44 ml/min/1.73 m2), patients with major alterations
of liver function tests (i.e. total bilirubin >25.6 umol/l, AST >5 U/,
ALT >5 U/l, PT-INR >1.5).

Out of 55 patients presenting with Stage IVA and IVB rectal cancer,
unresectable metastases and symptoms of subacute large bowel
obstruction, 46 were enrolled in the present trial. Sixteen patients were
excluded from the study because of a poor Karnofsky Performance
Scale Index (4 patients), serum bilirubin levels above 25.6 umol/l (2
patients), low platelet and white blood cell count (2 patients), and renal
insufficiency (1 patients). In 4 patients there were more than one of
the above-mentioned reasons to be excluded from the study. The
enrolled patients were randomly assigned into two treatment groups:
Group 1 included 20 patients who underwent placement of a self-
expandable metal stent and Group 2 included 26 patients in whom
primary tumor resection was performed. Localization of the tumor was
defined as lower (0 to 6 cm), middle (7 to 11 cm) and upper (12 to 15
cm) according to the anatomical division of the rectum (29).

Endoscopic stenting. Bowel preparation consisted of 1 liter of water
with PLENVU® (Norgine Italia S.r.l., Milan, Italy) (polyethylene
glycol 3350, sodium ascorbate, sodium sulfate, ascorbic acid,
sodium chloride and potassium chloride for oral solution) powder
administered according to the manufacturer’s instructions. Few
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hours before the endoscopy a low-pressure water enema was
performed. The procedure was performed under light sedation with
benzodiazepine at a dosage depending on his/her body weight.

Briefly, we adopted a modification of previously described
technique, a pediatric nasogastroscope (4.8 mm in diameter) was
used to pass the obstruction (30, 31). Under direct vision, the
guidewire was passed through the nasogostrocope above the
obstructed bowel segment (32). Fluoroscopy was also used to follow
the course of the guidewire and the deployment of the stent. The
time during which fluoroscopy was used was much shorter than the
time required with the standard technique. This has made the
procedure much simpler, faster, and theoretically with reduced risk
of perforation or bleeding. The self-expandable metallic stent
(SEMS) apparatus (Precision Stent System Microvasive, Boston
Scientific Corporation, Boston, MA, USA) was placed at the level
of the obstruction through the guidewire previously inserted, and
finally deployed under fluoroscopic guidance. The length of the
stent ranged from 9 to 12 cm. We used uncovered stents: initially
Ultraflex OTS stent, and lately Wallflex TTS stents (Boston
Scientific, Boston, USA). The majority of the patients had one stent
placed. In 1 patient two stents were required.

Surgery. Open surgery was performed in 20 patients, and
laparoscopic surgery in 6 patients, after colonic preparation (as
described above). Primary tumors were always completely resected
but in 4 cases a terminal colostomy and in 8 an ileostomy was
performed because the bowel reconstruction was felt at risk of
leakage since the patients were operated on for symptoms of chronic
intestinal obstruction.

Chemotherapy. Patients received adjuvant chemotherapy based on
standard FOLFOX scheme [Oxaliplatin 85 mg/m? intravenous
(IV), day 1, leucovorin 400 mg/m? IV day 1, 5-fluorouracil (5-FU)
400 mg/m?2 bolus on day 1, then 1200 mg/m?2 day for 2 days (total
2400 mg/m? over 46-48 hours) continuous infusion] or FOLFOXIRI
regimen [irinotecan 165 mg/m?2 day 1, oxaliplatin 85 mg/m? day 1,
leucovorin 200 mg/m? day 1, 5-FU 2400 mg/m?2 48-h continuous
infusion plus cetuximab (400 mg/m? first infusion, 250 mg/m?2
thereafter) or panitumumab (6 mg/kg) or bevacizumab (5 mg/kg)
based on wild-type (cetuximab/panitumemab) or mutated
(bevacizumab) Ras-BRAF status.

Follow-up. Patients were followed-up on an out-patient basis. Blood
chemistry, abdominal CT scan and Chest X ray were performed
every 4-months for the first year, and thereafter every 6-months.

Statistical analysis. We analyzed our data with a computer software
program (SPSS Ver. 25.0.0.1; SPSS Chicago, IL, USA for MacOS High
Sierra ver. 10.13.4, Apple Inc. 1983-2018 Cupertino, CA, USA). Due
to sample sizes, non-parametric tests were applied. The Mann-Whitney
U-test was used to analyze continuous variables. The Chi-square test
or the Fisher’s exact test were used for categorical variables. Due to
the heterogeneity of the sample, data were expressed as mean+standard
deviation, median, interquartile range (IQR) and mode. Actuarial
survival rate was assessed by the Kaplan—-Meier method at 1-year.
Standard error (SE) of survival rate was estimated at each censored
case. Actuarial survival was limited at 1-year because analysis of longer
time period was statistically inappropriate for the small number of
patients and the consequent high standard deviations. Cox regression
analysis was applied to assess the influence of demographics, clinical
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Table 1. Demographics and clinical data.

Group 1 Group 2 p-Value

Number 20 26
Mean age (SD; IQR; Median; Mode) 76 (9.9; 6; 77, 77) 71 (6.4;8;72;72) 0.106
Gender (M/F) 12/8 19/7 0.267
Pretreatment Karnofsky Performance Scale (SD) 73 (14) 68 (11) 0.206
Total bilirubin (umol/I) 25 (1) 23 (2) 0.655
AST (U/N) 4(0.1) 5(0.3) 0.784
ALT (U/) 4(0.2) 4(0.3) 0.575
PT-INR 1.0 (0.1) 0.9 (0.2) 0418
Rectal tumor location 0916

High (%) 9 (45) 13 (50)

Medium (%) 8 (40) 10 (38)

Low (%) 3 (15) 3(12)
Ascites (%) 1(5) 1 (38) 0.686
Liver metastasis 0.207

Less than 3 (%) 11 (55) 10 (38)

More than 3 (%) 9 (45) 16 (62)
Pulmonary metastases (%) 7 (35) 6 (23) 0.287
Peritoneal involvement (%) - 3 (11%) 0.236

SD: Standard deviation; IQR: interquartile range; AST: aspartate aminotransferase; ALT: alanine aminotransferase.

data and hematochemical parameters on survival rates. Variables that
significantly differed at a level of significance <0.05 (type of treatment
and less or more than 3 unresectable liver metastases) were entered into
the model, whose goodness of fit was assessed by the Hosmer-
Lemeshow test. Differences with a-level of <0.05 were considered
statistically significant.

Results

Demographics and clinical findings. There were 31 males
and 15 females. Mean age at presentation was 73+8 years
(min. 44 - max. 89 years; median=74.5 years; IQR=9; mode
76). Demographic and clinical data of the two groups are
summarized in Table I. No significant differences among the
two groups were noted. There were 38 (83%) patients
classified as Stage IVA and 8 (17%) as Stage IVB. The
simultaneous presence of metastasis in the liver and lung was
observed in 5 (10%) patients whereas 3 (6%) patients had
peritoneal involvement. Tumor grading ranged between G2
and G4 (G2=10; G3=26; G4=10). No differences were
observed among the two groups (p=0.984).

Early results. Eight (31%) protective ileostomies and 4
(15%) terminal colostomies were performed in Group 2.
There were no postoperative mortality and major
complications within 30 days. Overall, we recorded 5 minor
complications; 2 superficial wound infections, 1 pulmonary
pneumonia (treated with specific antibiotics), 1 urinary tract
infection (treated with specific antibiotics), in Group 2, and
1 rectal bleeding for 2 days which spontaneously resolved
after medical therapy (whole blood and fresh plasma

Table II. Multivariate analysis. Cox regression analysis to determine
negative predictors of overall 5-year survival rates.

Odds ratio 95%Cl1 p-Value
Stent positioning 0.284 0.131-0.616 0.001
Presence of more than 2.369 1.214-4.622 0.011

3 liver metastases

Model fit after Hosmer Lemeshow test df=8, p=0.42. CI: Confidence
interval.

transfusions with correction of the coagulation assay) in
Group 1. Oral feeding was resumed significantly earlier in
Group 1 (1+0.3 days) patients compared to Group 2 (3+£0.6
days) patients (p=0.001; CI=—1.961 - —1.378).

Overall length of stay was 8+3 days (min. 2 - max. 15;
median=8 days, IQR=6). Hospitalization was significantly
shorter in Group 1 (mean=4+1.7 days; min. 2 - max. 8) when
compared to Group 2 (mean=10+1.8 days; min. 8 - max. 15)
(»p=0.001; CI=—6.878 - —4.737).

One-year results. No patients were lost to follow-up (mean
11+5 months; min. 4 - max. 24; median=8; IQR=7). There
were no major or life-threatening complications related to
chemotherapy but 4 (9%) patients stopped chemotherapy
because of a significant deterioration of the liver function
after the second cycle. Patients who stopped chemotherapy
died within 5 months (1 in Group 1 and 3 in Group 2).
Symptoms, potentially related to chemotherapy (fatigue,
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partial hair loss, decreasing liver function) were common
(61%-28 patients), and equally distributed in the two groups
(12 Group 1 and 16 Group 2).

One-year actuarial survival rate of Group 1 (40%-SE=0.11)
was significantly lower compared to Group 2 (54%-SE=0.10)
(»=0.015; 95%CI=6.784-11.216). Overall 17 patients had
survival longer than 1-year (3 in Group 1 and 14 in Group 2)
(»=0.013; 95%CI=1.552-28.169). The simultaneous presence
of multiple metastasis in different organs or the peritoneal
involvement had no influence in overall survival (Stage IVA
1-year survival 37%; 95%CI=7.738-12.262; Stage IVB 1-year
survival 37%; 95%C1=5.228-10.772; p=0.461).

Factors influencing survival. Cox regression analysis is
presented in Table II and showed that endoscopic stent
positioning (p=0.001; 95%CI=0.131-0.616) and the presence
of more than 3 liver metastases (p=0.011; 95%CI=1.214—
4.622) were the two most important factors negatively
influencing survival.

Discussion

Despite the increasing public attention to screening and
significant awareness of the importance of an early diagnosis,
the majority of the patients with Stage IVA and IVB
colorectal cancer have not resectable metastases with an
advanced local tumor (1, 2). Survival rates of these patients
are discouraging (33). Current treatment of advanced rectal
cancer presents a controversy: the role of the surgical
resection of the primary tumor without a curative intent; but
it also has a certainty: the adjuvant systemic chemotherapy
based on 5-FU or oxaliplatin associated with leucovorin.
However, new approaches to this clinical picture,
improvements in sequencing multimodality treatment
methods, and novel and effective systemic therapies have
been proposed to improve the outcome of these patients. In
the recent years, emerging systemic therapies with targeted
and nontargeted agents as well as immunotherapy became, in
fact, available. Several trials have shown a significant role for
bevacizumab and cetuximab, alone or in combination with
fluorouracil and leucovorin, in prolonging survival and in
reducing the advent of major complications (15-17, 34, 35).
Several reports have shown a significant role for primary
tumor resection in patients with Stage IV colorectal cancer
and unresectable metastases (36, 37). All these studies were
retrospective in nature, and inevitably the possibility of biases
in selection exists. Some retrospective studies have used a
propensity matching score in analyzing the clinical outcomes
of patients who had primary tumor resection versus those
who had only chemotherapy, with conflicting results (38, 39).
A propensity matching score compares retrospectively
patients with the same clinical characteristics, avoiding, often
only in part, the inevitable selection biases associated with a
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retrospective study. The matter became more complicated by
analyzing the results of three trials, recently published (40-
42). Bevacizumab had no positive effect, in patients with
Stage III colorectal cancer who had primary tumor resection.

The principal finding of our study was that rectal resection
(43, 44), without a curative intent, permits better survival rates
than endoscopic stent positioning both associated with
postoperative chemo- and immunotherapies. None of our
patients had neoadjuvant therapies because they were admitted
for signs and symptoms of chronic intestinal obstruction and
needed a rapid resolution of their clinical status.

Our previous study (27) comparing the quality of life (QoL)
after endoscopic placement of a self-expandable metal stent
versus primary tumor resection, in patients with stage IV
colorectal cancer, has demonstrated at 1-month after treatment
a statistically significant deterioration of the QoL in patients
who underwent surgery compared to those who had the stent
positioning. However, at 6-months patients submitted to a
resection of the primary tumor had better QoL. This result
may be related to the presence of a specific symptomatology
due to the metal stent positioning i.e. tenesmus, incomplete
evacuation and small rectal bleeding. This finding corroborates
our hypothesis that the removal of the primary tumor brings
several theoretical advantages. Tumoral cells produce high
quantities of vascular endothelial growth factor (VEGF) and
epidermal growth factor (EGF), which can also be found in
the blood circulation (45). These growth factors could have a
stimulatory action on the liver metastases, neutralizing the
action of the biological chemotherapy. The high levels of
growth factors in the primary tumor could neutralize the
majority of the targeted therapy, which will result in an
inability to act on liver metastases. Liver metastases can
differentiate from the primary tumor, with higher possibility
of being sensitive to the biological drugs.

To these theoretical advantages, we should add the
negative effect on the immune system of surgery per se.
Furthermore, there is the possibility of significant side-
effects of targeted therapy with reduced quality of life and
life-expectancy; we registered 4 complications with these
therapeutic regimens, which required the interruption of the
therapies and these patients died within 5 months. Therefore,
the results of our study showed the importance of a careful
attention to the general conditions of patients in order to
correctly select the optimal treatment. Patients with Stage
IVA and IVB rectal cancer and unresectable metastases
represent a significantly heterogenous group and the
therapeutic approach should be personalized according to the
specific clinical scenario, the biological characteristics of the
primary tumor, the general conditions of the patients, and
their liver involvement. The needs and expectations of the
patient, based on an honest and sincere discussion, should
represent the guidelines in deciding the most appropriate
therapeutic approach (27).



Fiori et al: Surgery or Stent Positioning for Stage IV Rectal Cancer

Better survival rates were observed in patients who had
rectal resection combined with targeted therapy, which was
significantly related to the presence of less than 3 liver
metastases.

This study has several limitations. Firstly, this is a single
center study with a small number of patients, with significant
heterogeneity on the presentation of stage IVA and IVB
rectal cancer. Secondly, life expectancy in patients with stage
IVA and IVB rectal cancer and altered liver function are
significantly reduced and an aggressive either surgical or
endoscopic and chemotherapeutic approach may negatively
influence, at least theoretically, the survival rates.

In conclusion, our study demonstrated that patients
affected with stage IVA and IVB rectal cancer and symptoms
of bowel obstruction had a significant longer survival rate
when submitted to surgical rectal resection followed by
chemotherapy and the presence of less than 3 liver
metastases was the other factor positively influencing
survival.

Conflicts of Interest

The Authors have no conflicts of interest to declare regarding this
study.

Authors’ Contributions

Enrico Fiori (Conception, design and data analysis), Daniele
Crocetti (Conception, design and writing the manuscript), Antonietta
Lamazza (Conception and Collection of data), Francesca De Felice
(Writing the manuscript), Mariarita Tarallo (Collection), Antonio V.
Sterpetti (Conception and design), Andrea Mingoli (Conception and
design), Paolo Sapienza (Conception, design and writing the
manuscript), Giorgio De Toma (Conception and design).

References

1 Siegel R, Desantis C and Jemal A: Colorectal cancer statistics.
CA Cancer J Clin 64(2): 104-117, 2014. PMID: 24639052. DOL:
10.3322/caac.21220

2 Benson AB, Arnoletti JP and Bekaii-Saab T: National
Comprehensive Cancer Network: Colon Cancer. J Natl Compr
Canc Netw 9(11): 1238-1290, 2011. PMID: 22056656. DOI:
10.6004/jncen.2011.0104

3 Polistena A, Cavallaro G and D'Ermo G: Clinical and surgical
aspects of high and low ligation of inferior mesenteric artery in
laparoscopic resection for advanced colorectal cancer in elderly
patients. Minerva Chir 68(3): 281-288, 2013. PMID: 23774093.

4 Crocetti D, Cavallaro G and Tarallo MR: Preservation of left
colic artery with lymph node dissection of IMA root during
laparoscopic surgery for rectosigmoid cancer. Results of a
retrospective analysis. Clin Ter /70(2): 124-128, 2019. PMID:
30993308. DOI: 10.7417/CT.2019.2121

5 Baron TH and Kozarek RA: Endoscopic stenting of colonic
tumours. Best Pract Res Clin Gastroenterol /8: 209-229, 2014.
PMID: 15123093. DOI: 10.1016/S1521-6918(03)00098-2

6 Fiori E, Lamazza A and De Masi E: Association of liver steatosis
with colorectal cancer and adenoma in patients with metabolic
syndrome. Anticancer Res 35(4): 2211-2114, 2015. PMID:
25862880.

7 Valerio D and Jones PF: Immediate resection in the treatment of
large bowel emergencies. Br J Surg 65: 712-716, 1978. PMID:
709080. DOI: 10.1002/bjs.1800651012

8 Serpell JW, McDermott FT and Katrivessis H: Obstructing
carcinomas of the colon. Br J Surg 76: 965-969, 1989. PMID:
2804601. DOI: 10.1002/bjs.1800760932

9 Alimonti A, Bocca B and Lamazza A: A study on metals content
in patients with colorectal polyps. J Toxicol Environ Health A
71(5): 342-347, 2008. PMID: 18214808. DOI: 10.1080/
15287390701839133

10 Crocetti D, Sapienza P and Sterpetti AV: Surgery for
symptomatic colon lipoma: a systematic review of the literature.
Anticancer Res 34(11): 6271-6276, 2014. PMID: 25368224.

11 Khot UP, Lang AW and Murali K: Systematic review of the
efficacy and safety of colorectal stents. Br J Surg §9: 1096-1102,
2014. PMID: 12190673. DOI: 10.1046/j.1365-2168.2002.02148 .x

12 Baron TH, Rey JF and Spinelli P: Expandable metal stent
placement for malignant colorectal obstruction. Endoscopy 34:
823-830, 2002. PMID: 12244506. DOI: 10.1055/s-2002-34271

13 Bhardwaj R and Parker MC: Palliative therapy of colorectal
carcinoma: stent or surgery? Colorectal Dis 5: 518-521, 2003.
PMID: 12925093.

14 Scheithauer W, Rosen H and Kornek GV: Randomised
comparison of combination chemotherapy plus supportive care
with supportive care alone in patients with metastatic colorectal
cancer. BMJ 306(6880): 752-755, 1993. PMID: 7683942. DOI:
10.1136/bmj.306.6880.752

15 Poultsides GA, Servais EL and Saltz LB: Outcome of primary
tumor in patients with synchronous Stage IV colorectal cancer
receiving combination chemotherapy without surgery as initial
treatment. J Clin Oncol 27(20): 3379-3384, 2009. PMID:
19487380. DOI: 10.1200/JC0O.2008.20.9817

16 McCahill LE, Yothers G and Sharif S: Primary mFOLFOX6 plus
bevacizumab without resection of the primary tumor for patients
presenting with surgically unresectable metastatic colon cancer
and an intact asymptomatic colon cancer: definitive analysis of
NSABP trial C-10. J Clin Oncol 30(26): 3223-3228, 2012.
PMID: 22869888. DOI: 10.1200/JC0.2012.42.4044

17 Karapetis CS, Khambata-Ford S and Jonker DJ: K-RAS
mutations and benefit from cetuximab in advanced colorectal
cancer. N Engl J Med 359(17): 1757-1765, 2008. PMID:
18946061. DOI: 10.1056/NEJM0a0804385

18 Hu CY, Bailey CE and You YN: Time trend analysis of primary
tumor resection for stage IV colorectal cancer. Less surgery
improved survival. JAMA Surg 150(3): 245-251, 2015. PMID:
25588105. DOI: 10.1001/jamasurg.2014.2253

19 Tournigand C, André T and Achille E: FOLFIRI followed by
FOLFOX6 or the reverse sequence in advanced colorectal
cancer: a randomized GERCOR study. J Clin Oncol 22(2): 229-
237,2004. PMID: 14657227. DOI: 10.1200/JC0O.2004.05.113

20 Hurwitz H, Fehrenbacher L and Novotny W: Bevacizumab plus
irinotecan, fluorouracil, and leucovorin for metastatic colorectal
cancer. N Engl J Med 350(23): 2335-2342, 2004. PMID:
15175435. DOI: 10.1056/NEJM0a032691

21 Van Cutsem E, Kohne CH and Hitre E: Cetuximab and
chemotherapy as initial treatment for metastatic colorectal

6785



ANTICANCER RESEARCH 39: 6781-6786 (2019)

cancer. N Engl J Med 360(14): 1408-1417, 2009. PMID:
19339720. DOI: 10.1056/NEJM0a0805019

22 Poultsides GA, Servais EL and Saltz LB: Outcome of primary
tumor in patients with synchronous Stage IV colorectal cancer
receiving combination chemotherapy without surgery as initial
treatment. J Clin Oncol 27(20): 3379-3384, 2009. PMID:
19487380. DOI: 10.1200/1C0.2008.20.9817

23 McCahill LE, Yothers G and Sharif S: Primary mFOLFOXG6 plus
bevacizumab without resection of the primary tumor for patients
presenting with surgically unresectable metastatic colon cancer
and an intact asymptomatic colon cancer: definitive analysis of
NSABP trial C-10. J Clin Oncol 30(26): 3223-3228, 2012.
PMID: 22869888. DOI: 10.1200/JC0.2012.42.4044

24 Karapetis CS, Khambata-Ford S and Jonker DJ: K-RAS
mutations and benefit from cetuximab in advanced colorectal
cancer. N Engl J Med 359(17): 1757-1765, 2008. PMID:
18946061. DOIL: 10.1056/NEJM0a0804385

25 Hu CY, Bailey CE and You YN: Time trend analysis of primary
tumor resection for stage IV colorectal cancer. Less surgery
improved survival. JAMA Surg 150(3): 245-251, 2015. PMID:
25588105. DOI: 10.1001/jamasurg.2014.2253

26 Amin MB, Edge S, Greene F and Byrd DR: The Eighth Edition
AJCC Cancer Staging Manual: Continuing to build a bridge
from a population-based to a more "personalized" approach to
cancer staging. CA Cancer J Clin 67(2): 93-99, 2017. PMID:
28094848. DOI: 10.3322/caac.21388

27 Fiori E, Lamazza A, Sterpetti AV, Crocetti D, De Felice F, Di
Muzio M, Mingoli A, Sapienza P and De Toma G: Quality of
life for patients with incurable stage IV colorectal cancer:
randomized controlled trial comparing resection versus
endoscopic stunting. In Vivo 33(6): 2065-2070, 2019. PMID:
31662539. DOI: 10.21873/invivo.11705

28 Schag CC, Heinrich RL and Ganz PA: Karnofsky performance status
revisited: Reliability, validity, and guidelines. J Clin Oncol 2(3): 187-
193, 1984. PMID: 6699671. DOI: 10.1200/JCO.1984.2.3.187

29 Salerno G, Sinnatamby C and Branagan G: Defining the rectum:
surgically, radiologically and anatomically. Colorectal Dis 8(2): 5-
9,2006. PMID: 16813584. DOI: 10.1111/j.1463-1318.2006.01062 x

30 Lamazza A, Fiori E and Schillaci A: A new technique for
placement of a self-expanding metallic stent (SEMS) in patients
with colon rectal obstruction: a prospective study of 43 patients.
Surg Endosc 27(3): 1045-1048, 2013. PMID: 23052503. DOI:
10.1007/s00464-012-2522-y

31 Lamazza A, Sterpetti AV and De Cesare A: Endoscopic
placement of self-expanding stents in patients with symptomatic
leakage after colorectal resection for cancer: long term results.
Endoscopy 47(3): 270-272, 2015. PMID: 25668426. DOI:
10.1055/s-0034-1391403

32 Lamazza A, Fiori E and De Masi E: Self-expanding metal stents
for treatment of anastomotic complications after colorectal
resection. Endoscopy 45(6): 493-495, 2013. PMID: 23733731.
DOI: 10.1055/s-0032-1326488.

33 Rebecca Siegel R, DeSantis C, Virgo K, Stein K, Mariotto A,
Smith T, Cooper D, Gansler T, Lerro C, Fedewa S, Lin C, Leach
C, Spillers Cannady R and Cho H: Cancer treatment and
survivorship statistics 2012. CA Cancer J Clin 62(4): 220-241,
2012. PMID: 22700443. DOI: 10.3322/caac.21149

34 Saltz LB, Clarke S and Diaz-Rubio: Bevacizumab in
combination with oxaliplatin-based chemotherapy as first-line
therapy in metastatic colorectal cancer: a randomized phase III

6786

study. J Clin Oncol 26: 2013-2019, 2008. PMID: 18421054.
DOI: 10.1200/1C0O.2007.14.9930

35 Hurwitz H, Tebbutt NC and Kabbinavar F: Efficacy and safety
of bevacizumab in metastatic colorectal cancer: pooled analysis
from seven randomized controlled trials. Oncologist /8: 1004-
1012, 2013. PMID: 23881988. DOI: 10.1634/theoncologist.
2013-0107

36 Faron M, Pignon JP and Malka D: Is primary tumor resection
associated with survival improvement in patients with colorectal
cancer and unresectable synchronous metastases? A pooled
analysis of individual data from four randomized trials. Eur J
Cancer 50: 156-166, 2015. PMID: 25465185. DOI: 10.1016/
jejca.2014.10.023

37 Gulack BC, Nussbaum DP and Keenan JE: Surgical resection of
the primary tumor in Stage IV colorectal cancer without
metastasectomy is associated with improved overall results
compared to chemotherapy/radiation therapy alone. Dis Colon
Rectum 59: 299-305, 2016. PMID: 26953988. DOI: 10.1097/
DCR.0000000000000546

38 Lam-Boer J, Van der Geest LG and Verhoef G: Palliative
resection of the primary tumor is associated with improved
overall survival in incurable Stage IV colorectal cancer. A
nation-wide population-based propensity-score adjusted study in
the Netherlands. Int J Cancer 732: 2082-2094, 2016. PMID:
27342618. DOI: 10.1002/ijc.30240

39 Yun JA, Huh JW and Park YA: The role of palliative resection
for asymptomatic primary tumor in patients with unresectable
Stage IV colorectal cancer. Dis Colon Rectum 57: 1049-1058,
2014. PMID: 25101600. DOI: 10.1097/DCR.0000000000000193

40 Geile PK, Yothers G and Taniyama Y: Defective mismatch repair
and benefit form bevacizumab for colon cancer: Findings from
NSABP C-08. J Natl Cancer Inst 105: 989-992, 2013. PMID:
23821759. DOI: 10.1093/jnci/djt140

41 deGramont A, Van Cutsem E and Schmoll HJ: Bevacizumab
plus oxaliplatin-based chemotherapy as adjuvant treatment for
colon cancer (AVANT): a phase 3 randomised controlled trial.
Lancet Oncol 73: 1225-1233, 2012. PMID: 23168362. DOL:
10.1016/S1470-2045(12)70509-0

42 Kerr RS, Love S and Segelov E: Adjuvant capecitabine plus
bevacizumab versus capecitabine alone in patients with
colorectal cancer (QUASAR 2): an open-label randomized phase
3 trial. Lancet Oncol 17: 1543-1557, 2016. PMID: 27660192.
DOI: 10.1016/S1470-2045(16)30172-3

43 Crocetti D, Sapienza P and Pedulla G: Reducing the risk of
trocar site hernias. Ann R Coll Surg Engl 96(7): 558, 2014.
PMID: 25245752. DOI: 10.1308/rcsann.2014.96.7.558

44 Cisano C, Sapienza P and Crocetti D: Z-entry technique reduces
the risk of trocar-site hernias in obese patients. Ann R Coll Surg
Engl 98(5): 340-341, 2016. PMID: 27087329. DOI: 10.1308/
rcsann.2016.0114

45 Marisi G, Scarpi E and Passardi A: Circulating VEGF and e-
NOS variations as predictors of outcome in metastatic colorectal
cancer patients receiving bevacizumab. Sci Rep 7(1): 1293,
2017. PMID: 28465540. DOI: 10.1038/s4 1598-017-01420-0

Received October 21, 2019
Revised October 31, 2019
Accepted November 4, 2019



