
Abstract. Background/Aim: A prospective randomized open
label parallel trial, comparing the quality of life (QoL) after
endoscopic placement of a self-expandable metal stent or
primary tumor resection, in patients with stage IV colorectal
cancer was performed. Patients and Methods: Thirty-three
patients affected with stage IV colorectal cancer and
unresectable metastases were randomly assigned into two
groups: Group 1 (16 patients), that underwent self-
expandable metal stent positioning and Group 2 (17 patients),
in which primary tumor resection was performed. Karnofsky
performance scale and QoL assessment using the EQ-5D-
5L™ questionnaire was administered before treatment and
thereafter at 1, 3 and 6 months. Results: At 1 month, index
values showed a statistically significant deterioration of the
QoL in patients of Group 2 when compared to those of Group
1 (p=0.001; 95%CI=0.065-0.211) whereas, at 6 months,
index values showed a statistically significant deterioration
of the QoL in patients of Group 1 (p<0.025; 95%CI=0.017-
0.238). Conclusion: QoL in patients affected with stage IV
colorectal cancer has a bimodal fluctuation pattern: at 1-
month it was better in patients that received stent, but at 6-
months it was significantly better in patients submitted to
surgical resection.

Colorectal cancer is a commonly diagnosed cancer and a
leading cause of death in Italy. More than 25% of the patients
present with an initial diagnosis of stage IV cancer.
Simultaneous resection of the primary tumor and metastases,
although conceptually curative, is unfeasible in more than 80%
of the patients because they are affected with unresectable
metastases (1-3). Median overall survival managed with best
supportive care alone is about 5 to 6 months (4). Conversely,
systemic therapy provides meaningful improvements in median
survival and progression-free survival. Overall, with the
judicious use of novel cytotoxic and biological agents (5-8),
the median overall survival has been extended to
approximately 2 years (9-11).

Despite the optimal improvement in survival with the use
of novel cytotoxic and biological agents, these patients might
present with symptoms of subacute large bowel obstruction,
which mandate a palliative treatment either surgical or
endoscopic.

Quality of life (QoL) is crucial to evaluate the
appropriateness of the various treatment modalities
especially in patients affected with advanced colorectal
cancer because major complications related to the primary
tumor, metastases and therapy with novel cytotoxic and
biological agents might be directly linked with a significant
adverse effect on QoL. Theoretically, a non-invasive
intervention with an estimated low complication rate could
potentially result in a favorable QoL as a result of better
tolerance. The effects on QoL in patients with metastatic
stage IV colorectal cancer has been evaluated in studies of
various designs, and in different settings (12-14). Well
established questionnaires give the opportunity to include
many patients and reach reliable and validated results in a
practical manner. These studies give the opportunity to
explore patient’s experiences in an in-depth manner. 
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QoL assessment of patients affected with stage IV
colorectal cancer should be a priority in order to propose a
personalized treatment for each patient. Improvement in the
median survival rate associated with a good perceived QoL
is the goal to be achieved.

A prospective randomized open label parallel trial,
comparing the QoL after endoscopic placement of a self-
expandable metal stent or after primary tumor resection, in
patients affected with stage IV colorectal cancer and
symptoms of subacute bowel obstruction was performed.

Patients and Methods
All patients presenting with stage IV colorectal cancer and
unresectable metastases at our Institution from February 2013 to
January 2019 were enrollment into this prospective randomized
open label parallel trial. All analyses were carried out according to
the principles laid down in the Declaration of Helsinki and a formal
ethic approval from our Institutional Research Committee was
obtained. The protocol was properly registered at a public trial
registry, www.clinicaltrials.gov (Trial identifier NCT03451643). A
written informed consent for the treatment and the analysis of data
for scientific purposes was obtained from patients. 

A computerized database was then created to prospectively
collect all clinical, pathological, intra- and post-operative outcomes,
quality of life (EQ-5D™) and long-term survival.

Inclusion criteria were: aged less than 85 years, pre-treatment
histological diagnosis of colorectal 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 h after the onset of symptoms
namely colicky abdominal pain, vomiting and abdominal distension
relieved by conservative treatment), lumen reduction ranging
between 70% and 99% at colonoscopy, a Karnofsky Performance
Scale Index (15) greater than 60%.

Criteria for exclusion were a white blood cells count less than
4,000/l, a platelet count less than 70,000/l, 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 in liver function tests (i.e. total bilirubin >25.6 μmol/l, AST
>5 U/l, ALT >5 U/L, PT-INR >1.5).

Out of 70 patients with Stage IV colorectal cancer, unresectable
metastases and symptoms of subacute large bowel obstruction, 33
were enrolled in the present trial. The remaining 37 patients were
excluded from the study because of a poor Karnofsky Performance
Scale Index (19 patients), serum bilirubin levels above 25.6 μmol/l
(11 patients), low platelet and white blood cell count (6 patients),
and renal insufficiency (7 patients). In 15 patients there were more
than one of the above-mentioned reasons to be excluded from the
study and 9 of them also refused to have surgery. The remaining 33
patients were randomly assigned into two treatment groups: Group
1 comprised 16 patients who underwent placement of a self-
expandable metal stent and Group 2 comprised 17 patients who
received primary tumor resection.

Endoscopic stenting. Bowel preparation consisted of 1 l of water
with PLENVU® (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 hours before the endoscopy a low-
pressure water enema was performed. The procedure was performed
under light sedation with benzodiazepine at a dosage dependent on
the patient’s body weight.

Briefly, we adopted a modification of previously described
techniques; a pediatric nasogastroscope (4.8 mm in diameter) was
used to pass the obstruction (16, 17). Under direct vision, the
guidewire was passed through the nasogostrocope above the
obstructed bowel segment (18). 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 made the procedure much
simpler, faster, and theoretically with reduced risk of perforation or
bleeding. The SEMS apparatus (Precision Stent System Microvasive,
Boston Scientific Corporation, Boston, MA, USA) was placed at the
level of the obstruction through the previously inserted guidewire, and
was 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 later Wallflex TTS stents (Boston Scientific,
Boston, MA, USA). The majority of the patients had one stent placed.
In one patient two stents were required.

Surgery. Open surgery was performed in 14 patients, and
laparoscopic surgery in three patients, after colonic preparation (as
described above). No terminal colostomy or ileostomy was
performed.

Chemotherapy. The patients received chemotherapy with leucovorin
(400 mg/m2) and 5-fluorouracil (2 g/m2). Patients with wild type K-
Ras received also bevacizumab (26 patients). Twenty patients
received also cetuximab, associated (16 patients) or not (4 patients)
to bevacizumab. Bevacizumab was infused at a dosage of 5 mg/kg
every two weeks, cetuximab was infused at a dosage of 250 mg/m2
every two weeks, followed by leucovorin at the dosage of 400 mg/m2
over 2 h. The treatment was immediately followed by 5-fluouracil at
a dosage of 2 g/m2.

Karnofsky performance scale and Quality of life (QoL) assessment.
The Karnofsky performance scale (19) was used to reclassify
patients’ functional impairment after treatment. The EQ-5D-5L™
questionnaire (©EuroQol Group, Rotterdam, The Netherlands) was
administered before treatment and thereafter at 1, 3 and 6 months
in order to measure the QoL of our patients after the endoscopic or
surgical treatment in the following areas of investigations (mobility,
self-care activities, usual activities, pain/discomfort and anxiety/
depression) with each dimension graded into 5 levels (i.e., no
problem/slight problem/moderate problem/severe problem/ extreme
problem). The health state can therefore be defined by a 5-digit
number by combining one level from each of the five dimensions
and then converted into the EQ-5D-5L index values according to
the data from the general Italian population matched for age (20).
Furthermore, to help patients explain how good or bad their health
state was, a visual analog scale (EQ-VAS™) with endpoints labelled
“the best health you can imagine” graded 100 and “the worst health
you can imagine” graded 0 was administered and the results were
furtherly analyzed.

Follow-up evaluation. Patients were followed-up on an outpatient
basis every month. Hematochemical tests, abdominal CT scan and
chest X-ray were performed every three months for the first year,
and thereafter every year.
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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 was used for
categorical variables. Due to the heterogeneity of the sample, data
were expressed as mean±standard deviation, median, interquartile
range (IQR) and mode (21). 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 periods was
statistically inappropriate due to the small number of patients and
the consequent high standard deviations. Cox regression analysis
was applied to assess the influence of demographics, clinical data
and hematological tests on survival rates. Variables that significantly
differed at the level of significance <0.05 (chemotherapy
suspension) were entered into the model, and the quality of their fit
was assessed by the Hosmer-Lemeshow test. Differences with
p<0.05 were considered statistically significant.

Results

Demographics and clinical findings. There were 17 males
and 16 females. Mean age at presentation was 74.4±1.6
years (min. 44-max. 89 years; median 76 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. The educational status
of our population was similar. The majority of them (22-
67%) had a basic education (primary, intermediate and
secondary) and 11 (33%) had college or master of science
education.

Early results. There was no postoperative mortality or major
complications within 30 days. Overall, we recorded a minor
complication; ne patient in Group 1 had rectal bleeding for 2
days which spontaneously resolved. Oral feeding was resumed
significantly earlier in Group 1 patients when compared to
Group 2 patients (p<0.001; 95%CI=–1.847 - –1.329).

Overall length of stay was 7±3.6 days (min. 2-max. 19;
mode 3 days, IQR 6). Hospitalization was significantly
shorter in Group 1 (mean 4±1.4 days; min. 2-max. 8) when
compared to Group 2 patients (mean 9.8±2.6 days; min. 7-
max. 19) (p<0.001; 95%CI=–7.401 - –4.364). 

Long-term results. No patients were lost to follow-up (mean
9.7±4.2 months; min. 4-max. 20; mode 5 months, IQR 6).
There were no major or life-threatening complications
related to chemotherapy, but five (15%) patients stopped
chemotherapy because of a significant deterioration in the
liver function tests after the first cycle. Symptoms,
potentially related to chemotherapy (fatigue, partial hair loss,
decreased liver function) were common (60%-20 patients),
and equally distributed in the two groups (12 Group 1 and 8
Group 2).

No differences were observed in survival rates among the
two groups (p=0.234). One-year actuarial survival rate of
Group 1 was 25% (SE=0.10) whereas in Group 2 was 29%
(SE=0.11).

Factors influencing survival. Cox regression analysis showed
that suspension of chemotherapy because of deterioration of
liver function tests was the most important factor negatively
influencing survival (p<0.002; OR=9.490; 95%CI=2.258-
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Table I. Demographics and clinical data of patients.

                                                                                                                    Group 1                                           Group 2                              Significance

Number                                                                                                            16                                                     17                                             
Mean age (SD; IQR; Median; Mode)                                             77 (1.7; 6; 77.5; 80)                        72 (2.6; 10; 75; 81)                          0.121
Sex (M/F)                                                                                                       9/7                                                    8/9                                        0.732
Pretreatment Karnofsky Performance Scale (SD)                                    73 (13)                                             70 (13)                                    0.593
Total bilirubin (μmol/l)                                                                                24 (2)                                               22 (3)                                     0.765
AST (U/l)                                                                                                     4 (0.2)                                              5 (0.2)                                     0.862
ALT (U/l)                                                                                                     5 (0.1)                                              5 (0.1)                                     0.562
PT-INR                                                                                                       0.9 (0.2)                                           0.9 (0.1)                                   0.718
Tumor location                                                                                                                                                                                                     0.959
   Rectum                                                                                                          7                                                       7                                              
   Sigmoid colon                                                                                               6                                                       6
   Left colon                                                                                                      2                                                       2
   Transverse colon                                                                                           1                                                       2
Ascites                                                                                                              1                                                       1                                         0.965
Liver metastasis                                                                                                                                                                                                   0.881
   Less than 3                                                                                                    7                                                       7
   More than 3                                                                                                   9                                                      10
Pulmonary metastases (presence or absence)                                                 8                                                       8                                         0.866



39.885). Patients who stopped chemotherapy died within 5
months. Overalls seven patients had longer than 1-year
survival (2 in Group 1 and 5 in Group 2).

Karnofsky performance scale and Quality of Life (QoL).
Preoperative Karnofsky performance scale used to classify
patients’ functional impairment showed no difference
between the two groups (73±13 and 70±13, respectively for
Group 1 and 2; p=0.533; 95%CI=–7.043-12.117). A
significant difference in the Karnofsky performance scale
was observed at 1 month (65±11 and 56±12, respectively for
Group 1 and 2; p=0.032; 95%CI=0.837-17.398), whereas no
differences were recorded at 3 and 6 months (3 months:
61±9 and 58±8, respectively for Group 1 and 2; p=0.335;
95%CI=–3.264-9.294. 6 months: 58±6 and 52±9,
respectively for Group 1 and 2; p=0.132; 95%CI=–1.733-
12.382). Harmonized to the Italian population, preoperative
index values were similar among the groups (p=0.911;
95%CI=–0.055-0.062). At 1-month, index values showed a
statistically significant deterioration in the QoL of patients
in Group 2 when compared to those in Group 1 (p=0.001;
95%CI=0.065-0.211). Index values were similar among the
two groups at 3 months (p=0.079; 95%CI=–0.007-0.119). At
6 months, index values showed a statistically significant
deterioration in the QoL of patients in Group 1 when
compared to those in Group 2 (p<0.025; 95%CI=0.017-
0.238). Visual analog scale showed that there is no variation
in the two groups of patients between the preoperative and
postoperative period at 1, 3 and 6 months.

Discussion

Despite the increased public attention to screening and the
awareness of the importance of early diagnosis, several
patients present with advanced colorectal cancer and
unresectable metastases at the time of diagnosis (1, 2); 10 to
20% have also symptoms of subacute large bowel
obstruction and 8 to 29% of complete obstruction (22).
Surgery conducted for these patients has a 15 to 20% death
rate and a 50% complication rate (23).

Retrospective data seem to favor a noncurative resection of
the primary tumor in advanced colorectal cancer patients with
minimal symptoms, Ahmed et al. (24) showed, in fact, a hazard
ratio for survival of 0.67 for minimally symptomatic patients
versus 0.75 for symptomatic patients. In patients with
symptoms of subacute large bowel obstruction, controversies
exist about the role of primary tumor resection. Several studies
have reported that the median and overall survival rates can be
increased by using chemotherapy alone without removing the
primary lesion (25-30). In addition, stent insertion, which is
expected to develop fewer complications, is restrictively
chosen to relieve the symptoms of the obstructive lesion (31).
Our main goal was to provide optimal palliation in terms of

QoL and proper comprehensive treatment. Our patients were
aware of their advanced disease. We are aware that QoL and
patient’s perception of the disease and the imminent death are
complex areas to study. Therefore, use of literature reviews and
combining studies with different methods, studying closely
related aims, can strengthen the evidence, thus the areas where
knowledge is lacking, can be identified. The studies measuring
QoL should use the same design, relevant samples, repeated
measures and validated questionnaires. Our study, although it
had a small sample size, used validated questionnaires with
repeated measures and all patients completed the surveys. We
presumed that in our patients, although they felt safe being
under surveillance, education and comprehension of the disease
might have caused additional insecurity and concerns among
some of them.

Patients who received a a self-expandable metal stent
reported a better QoL at an earlier time point, because of an
early recovery and rapid discharge from the hospital.
Conversely, a longer hospitalization and delayed oral feeding
of patients who underwent surgery, negatively influenced the
QoL at 1-month. Obviously, the laparoscopic approach, which
is associated with a shorter hospitalization, faster refeeding,
less postoperative pain and rapid resume to daily activities
might, at least theoretically, improve 1-month QoL (32-36).
However, in our series the majority of patients underwent an
open palliative tumor resection. We choose an open approach
because preoperative studies have demonstrated local invasion
with infiltration of the surrounding structures, thus increasing
the risk of a laparoscopic resection.

In our study we also found that patients who had resection
of the primary tumor had better QoL 6 months after surgery.
This result might be related to the presence of a specific
symptomatology related to the metal stent positioning i.e.
tenesmus, incomplete evacuation and small rectal bleeding.
In addition, in this group of patients the persistence of the
colorectal tumor may associate with an even shorter life-
expectancy. 

The results of this study are important to define the
optimal therapeutic strategy. Patients eligible for systemic
chemotherapy should be submitted to endoscopic stent
positioning to avoid delays in chemotherapy administration,
whereas surgery should be proposed to patients with
contraindication to chemotherapy in order to guarantee a
better QoL at mid-term. This schema is proposed because
resection of the primary tumor combined with targeted
therapy, had a beneficial role in the survival of our patients.

In our series, visual analog scale was unable to offer
significant data on QoL. We believe that this was due to the
difficulty of the patients with fluctuations in their discomfort
perception of the advanced terminal disease to express in a
numeric scale their real physical and mental status. Patients
may have difficulties to judge how to rate their discomfort
on the visual analog scale line (37).
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There are several limitations to our study. Firstly, this is a
single-center study with a small number of patients and with
significant heterogeneity in the presentation of stage IV
colorectal cancer. Secondly, life expectancy in patients with
stage IV colorectal cancer and altered liver function is
significantly reduced and an aggressive surgical and
chemotherapeutic approach can negatively affect QoL and
survival.

In conclusion, QoL of patients affected with stage IV
colorectal cancer with symptoms of bowel obstruction has a
bimodal fluctuation pattern: at 1-month it was better in
patients that received stent but at 6-months it was significantly
better in patients submitted to surgical resection.
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