
ORIGINAL PAPERS

1130-0108/2017/109/7/485-490
Revista española de enfeRmedades digestivas
© Copyright 2017. sepd y © ARÁN EDICIONES, S.L.

Rev esp enfeRm dig
2017, Vol. 109, N.º 7, pp. 485-490

Sebastian E, Courtier R, Macià F, Grande L, Pera M. The impact of screening 
on short-term outcome after surgery for colorectal cancer. Rev Esp Enferm 
Dig 2017;109(7):485-490.

DOI: 10.17235/reed.2017.4569/2016

Received: 26-08-2016
Accepted: 14-03-2017

Correspondence: Enric Sebastian Valverde. Section of Colon and Rectal 
Surgery. Department of Surgery. Hospital del Mar. Passeig Marítim, 25-29. 
08003 Barcelona, Spain
e-mail: enricsebas@hotmail.com

ABSTRACT

Aim: To investigate the influence of a screening program on the 
short-term outcome of patients undergoing surgery for colorectal 
cancer. 

Methods: Between April 2010 and December 2012 patients 
diagnosed with colorectal cancer via the screening program (n = 80) 
were compared with patients diagnosed elsewhere (n = 106). Only 
patients of ≥ 50 and ≤ 69 years of age diagnosed outside the pro-
gram were selected as controls. The clinical variables included age, 
sex, American Society of Anesthesiologists (ASA) status, Charlson 
index, preoperative hemoglobin and serum albumin levels, surgical 
approach, tumor location and stage, perioperative transfusion and 
postoperative morbidity. A multivariate analysis was used to identify 
variables independently associated with outcome.

Results: There were no significant differences with regard to 
age, sex and ASA status. Preoperative hemoglobin (14.1 ± 1.6 g/
dl vs 12.3 ± 2.3 g/dl; p < 0.001) and serum albumin (4.45 ± 0.26 
g/dl vs 4.0 ± 0.6 g/dl; p < 0.001) levels were significantly higher in 
the screening group. The overall morbidity was significantly lower 
in the screening group (38.8% vs 63.2; p < 0.001) and mainly 
related to a higher rate of Clavien-Dindo grade II complications in 
controls. There were no differences with regard to wound infec-
tion, postoperative ileus, anastomotic leakage or reoperations. The 
median length of hospital stay was shorter in the screening group 
(6 vs 9 days; p = 0.003). Multivariate analysis showed that diag-
nosis outside the screening program, type of surgical procedure, 
open surgery and Charlson index were independent risk factors for 
postoperative complications.

Conclusions: The diagnosis of colorectal cancer via the 
screening program is associated with a lower rate of postoperative 
minor complications and a shorter hospital stay.

Key words: Colorectal cancer. Screening. Fecal occult blood test. 
Surgery. Morbidity. Length of stay.

INTRODUCTION

Colorectal cancer is currently the third leading cause 
of cancer-related death worldwide when men and women 
are considered separately, and the second leading cause 
when both sexes are combined (1). In 2012, 32,240 new 

cases of colorectal cancer were diagnosed in Spain, which 
accounted for 15% of all cancers diagnosed. Over the same 
period there were 14,700 colorectal cancer-related deaths 
(14.7% of all cancer-related deaths), the second highest 
rate after lung cancer (1).

The effectiveness and the efficiency of colorectal can-
cer screening have been widely documented, achieving not 
only early cancer detection but also a reduction in mortality 
(2,3). In 1993, Mandel et al. (4) reported a 33% reduction 
of cancer-related deaths from colorectal cancer in asymp-
tomatic patients diagnosed via a screening program based 
on the fecal occult blood test (FOBT) when compared with 
non-screened patients. An earlier tumor stage at diagnosis 
was also demonstrated and since then other studies have 
confirmed these results (5,6). A Cochrane review including 
these studies and their corresponding updates estimated that 
the implementation of colorectal cancer screening programs 
was associated with a reduction in mortality of 16% (7,8).

Screening has been included as a part of the recom-
mended strategy against colorectal cancer in both the Euro-
pean Community Commission in 2003 and the National 
Spanish Health System in 2009 (9,10). 

The oncological benefits of screening programs have 
also been demonstrated in those patients undergoing sur-
gery with a curative intent. A recent retrospective study 
analyzed a cohort of 1,071 patients, 217 of which had been 
diagnosed via screening by colonoscopy. Patients diag-
nosed outside the screening program showed higher recur-
rence rates and a lower disease-free survival and overall 
survival (11).

Although the long-term benefits of colorectal cancer 
screening have been demonstrated extensively, the poten-
tial benefits on short-term outcome are unknown. The aim 
of this study was to assess whether there were differences 
in the short-term postoperative outcomes between colorec-
tal cancer patients diagnosed via a screening program and 
those diagnosed elsewhere (outside the program).
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METHODS

An early detection colorectal cancer program was initiated in Bar-
celona in 2009 including women and men between 50 and 69 years 
of age, which were all residents of six districts of the city. The target 
population consisted of 197,839 people. The screening method used 
was an immunological FOBT (OC-Sensor; positivity ≥ 100 ngHb/ml 
buffer) test every two years. Eligible residents received an invitation 
letter to participate in the program and those who agreed collected 
and returned the test with the sample to a pharmacy within the dis-
trict. Patients who tested positive were offered a colonoscopic exam-
ination. Patients diagnosed with colorectal cancer underwent staging 
with computerized tomography and/or magnetic resonance imaging 
studies and were referred for surgical treatment when appropriate.

Between April 2010 and December 2012 all consecutive patients 
diagnosed with colorectal cancer who underwent surgery at our insti-
tution were included in this retrospective study. Data of these patients 
had been prospectively collected in the hospital database. Patients 
who had been diagnosed within the screening program (screening 
group) were compared with patients who had been diagnosed else-
where (control group). The same surgical team performed all oper-
ations. To homogenize both groups, only patients aged between ≥ 
50 and ≤ 69 years of age were selected for inclusion in the control 
group. Patients requiring urgent surgery for bowel obstruction or 
perforation were excluded. Patients undergoing transanal endoscopic 
excision of the tumor were also excluded. 

The following data were recorded in all patients: age, sex, ASA 
status, Charlson comorbidity index score, preoperative hemoglobin 
and serum albumin levels, surgical approach (open or laparoscopy), 
tumor location and stage (American Joint Committee on Cancer/
International Union against Cancer, 7th edition), perioperative trans-
fusion and 30-day postoperative morbidity. Hypoalbuminemia was 
defined when the serum albumin level was < 3.5 g/dl. The Cla-
vien-Dindo grading system was used for the classification of post-
operative complications (12) (Table I).

Postoperative ileus was considered when intolerance to diet led to 
a delay in discharge beyond the seventh postoperative day, the oral 

intake was interrupted for more than 48 hours or when insertion of 
a nasogastric tube was necessary. 

Statistical analysis

Data from the two study groups (screening group, control group) 
were analyzed using the Chi-squared test or the Fisher’s exact test for 
categorical variables and the Student’s t-test or the Mann-Whitney U 
test for quantitative variables. Variables showing significant differ-
ences in the bivariate analysis were included in a logistic regression 
model to assess independent risk factors for short-term outcome after 
colorectal surgery. Statistical significance was set at p < 0.05. Data 
were analyzed using the Statistical Package for the Social Sciences 
(SPSS), version 20 (SPSS Inc., Chicago, IL, USA). 

RESULTS

During the study period, 523 patients underwent surgery 
for a colorectal neoplasm (Fig. 1). A group of 80 patients 
were diagnosed via the screening program (screening 
group) and 106 patients aged between 50 and 69 years 
were diagnosed outside the program (controls).

Table II shows the clinical characteristics of patients in 
both groups. There were no significant differences with 
regard to age, sex and ASA status. However, when patients 
were classified into ASA I and II subgroups the percentage 
of patients with low ASA scores was higher in the screening 
group (80% vs 65.1%; p = 0.026). The age-adjusted Charl-
son comorbidity index score was also lower in the screening 
group. However, the difference was not statistically signif-
icant. Preoperative hemoglobin and serum albumin levels 
were significantly higher in the screening group. In addition, 
none of the patients in the screening group presented hypo-
albuminemia compared with 15% in the control group.

Table I. The Clavien-Dindo classification

Grade Definition

Grade I

Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, 
endoscopic and radiological interventions
Allowed therapeutic regimens are: drugs such as antiemetics, antipyretics, analgesics, diuretics, electrolytes and 
physiotherapy
This grade also includes wound infections opened at the bedside

Grade II
Requiring pharmacological treatment with drugs other than those allowed for grade I complications
Blood transfusions and total parenteral nutrition are also included

Grade III Requiring surgical, endoscopic or radiological intervention

 Grade IIIa Intervention not under general anesthesia

 Grade IIIb Intervention under general anesthesia

Grade IV Life-threatening complication (including central nervous system) requiring intensive or intermediate care management

 Grade Iva Single organ dysfunction

 Grade IVb Multi-organ dysfunction

Grade V Death of a patient
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The tumor and surgery-related variables are shown in 
table III. The rates of patients with rectal cancer undergo-
ing anterior resection or abdominoperineal resection were 
significantly higher in the control group. There were no 
significant differences in the surgical approach or tumor 
stage between groups. Postoperative morbidity was signifi-
cantly lower in the screening group and the difference was 
mainly due to a higher rate of perioperative transfusion in 
controls. However, there were no differences in the rates of 
wound infection (10% vs 14.2%; p = 0.395), postoperative 

ileus (22.5% vs 23.6%; p = 0.862), anastomotic leakage 
(6.2% vs 4.7%; p = 0.747) or reoperations (10% vs 9.4%; 
p = 0.897). The length of stay was significantly shorter in 
the screening group. The overall morbidity in the group of 
patients with hypoalbuminemia was 80%.

A subgroup analysis was performed in 131 patients 
(66 in the screening group and 65 in the control group) 
after excluding patients with rectal cancer. The analysis 
limited to patients with colon cancer showed the same 
results as in the overall series. There were no differences 
in age (60.98 ± 5.5 vs 61.14 ± 6.2; p = 0.739), sex (wom-
en 36.4% vs 36.9%; p = 0.947), laparoscopic approach 
(43.1% vs 31.2%; p = 0.165), surgical procedure (p = 
0.182), ASA status (p = 0.125) or Charlson comorbid-
ity index score (4.15 vs 4.7; p = 0.067) between both 
groups. However, preoperative hemoglobin (14.4 vs 
12.19 g/dl; p < 0.001) and serum albumin levels (4.47 
vs 4.01 g/dl; p < 0.001) were significantly higher in the 
screening group and the percentage of patients with 
hypoalbuminemia was higher in the control group (0% 
vs 18.3%; p < 0.001). Overall postoperative complica-
tions in patients with colon cancer were also lower in the 
screening group (35.4% vs 62.5%; p = 0.002) as well as 
the rate of perioperative transfusion (3.1% vs 25%; p < 
0.001). However, there were no differences in the rates 
of wound infection (9.2% vs 9.4%; p = 0.748), anasto-
motic leakage (3.1% vs 6.2%; p = 0.44) or reoperations 
(3.1% vs 6.2%; p = 0.44). The median (IQR) length of 
stay was also shorter in the screening group (6 [4-11] vs 
7 [5-12] days; p = 0.026). 

In the multivariate analysis, diagnosis outside the 
screening program, type of surgical procedure, open sur-
gery and Charlson comorbidity index were independent 
risk factors for short-term complications (Table IV).

Fig. 1. Inclusion flowchart (aTransanal endoscopic operation).

523 patients operated on 
for colorectal neoplasm

295 emergency surgery 
or < 50/ > 69 years

35 premalignant lesions

106 patients in control 
group

7 TEOa surgery

80 patients in screening 
group

186 patients operated on 
for colorectal cancer

Table II. Clinical characteristics of patients in both groups

Variables
Screening group

n = 80
Control group

n = 106
p value

Agea 60.9 (5.2) 61.2 (5.9) NS

Sex
 Females
 Males

29 (36.2)
51 (63.7)

34 (32.1)
72 (67.9)

NS

ASA
 I
 II 
 III
 IV

7 (8.8)
57 (71.2)
15 (18.8)

1 (1.2)

6 (5.7)
63 (59.4)
35 (33)
2 (1.9)

NS

Charlson comorbidity index scorea 4.23 (1.2) 4.74 (1.8) NS

Preoperative hemoglobin (g/dl)a 14.13 (1.6) 12.37 (2.3) < 0.001

Preoperative albumin (g/dl)a 4.45 (0.26) 4.06 (0.6) < 0.001

Hypoalbuminemia
 No
 Yes

80 (100)
0 (0)

86 (85.1)
15 (14.9)

< 0.001

aMean and standard deviation in parenthesis. 
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DISCUSSION

This study shows that, aside from the already known 
benefits of screening in the long-term outcomes (increase 
of disease-free survival and reduction of cancer-related 
mortality), colorectal cancer screening is associated with 
better outcomes in the post-operative period (fewer com-
plications and shorter length of hospital stay).

The difference in postoperative morbidity was mainly 
related to a higher percentage of grade II complications of 
the Clavien-Dindo classification in the group of patients 
diagnosed elsewhere and, in particular, to a greater need 
for perioperative transfusion. In part, this is because 
the patients in the control group had lower preoperative 
hemoglobin levels. Other factors such as a greater num-
ber of stage I patients and a higher rate of a laparoscopic 

Table III. Surgery-related variables in both groups

Variable
Screening group

n = 80
Control group 

n = 106
p value

Location of the tumor 
 Colon
 Rectum

65 (81.2)
15 (18.8)

64 (60.4)
42 (39.6)

0.008

Surgical intervention 
 Right hemicolectomy
 Left hemicolectomy/sigmoidectomy
 Low anterior resection of the rectum 
 Abdominoperineal resection
 Total colectomy 

25 (31.3)
39 (48.8)
14 (17.5)

1 (1.2)
1 (1.2)

27 (25.5)
32 (30.2)
36 (33.9)

6 (5.7)
5 (4.7)

0.008

Approach
 Laparoscopic
 Open surgery

35 (43.8)
45 (56.2)

33 (31.1)
73 (68.9)

NS

Tumor stage
 I
 II
 III
 IV

26 (32.5)
17 (21.2)
31 (38.8)

6 (7.5)

19 (18.1)
30 (28.6)
43 (41)

13 (12.4)

NS

Complications
 Yes
 No

31 (38.8)
49 (61.3)

67 (63.2)
39 (36.8)

0.001

Clavien-Dindo 
 1
 2
 3
 4
 5

6 (7.5)
12 (15)

10 (12.5)
3 (3.8)

0

11 (10.4)
40 (37.7)
11 (10.4)

4 (3.8)
1 (0.9)

NS

Transfusion 
 Yes
 No

3 (3.8)
77 (96.2)

27 (25.5)
79 (74.5)

< 0.001

Hospital stay, median (interquartile range, 25th-75th percentile) 6 (4-11) 9 (6-14) 0.003

Table IV. Multivariate analysis with a logistic regression of postoperative complications
Variable Odds ratio 95% confidence interval p value

Surgical intervention
 Left hemicolectomy/sigmoidectomy (r.c.)
 Right hemicolectomy
 Low anterior resection
 Abdominoperineal resection
 Total colectomy

1
2.60
2.08
1.99
2.36

1.17-5.76
0.92-4.66

0.32-12.13
0.37-14.74

0.018
0.076
0.452
0.357

Colorectal cancer screening (no vs yes) 2.11 1.09-4.08 0.026

Approach (open vs laparoscopy) 2.19 1.12-4.26 0.021

Charlson comorbidity index 1.38 1.10-1.74 0.005
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approach in the screening group (although not statistical 
significant) could have had an impact on the reduced need 
for transfusion. On the other hand, perioperative transfu-
sion is an independent risk factor for a worse oncological 
outcome (13,14). 

The nutritional status is a key factor in cancer patients 
undergoing surgery (15). The serum albumin is a simple 
estimation of the visceral protein and is one of the best 
parameters to assess the nutritional condition. Several 
studies have found an association between serum albumin 
concentration and in-hospital mortality (16-18), postop-
erative complications (18,19), duration of hospitalization 
(18,20), quality of life (21) and prognosis in cancer patients 
(22-25). Patients from the screening program had a better 
nutritional status based on preoperative serum albumin lev-
els. It is important to note that 15% of patients in the con-
trol group presented hypoalbuminemia compared with zero 
patients in the screening group. Even though the control 
group showed a greater overall morbidity, no differences 
were found regarding major postoperative complications 
such as anastomotic leakage or the need for reoperation. 
It is worth noting that the mean serum albumin level in 
both groups was above 4 g/dl, and in most of the stud-
ies conducted to assess the relationship between serum 
albumin and morbidity the cut-off for serum albumin was 
established at < 3.5 g/dl. This could explain why the statis-
tically significant differences in serum albumin levels had 
no major clinical implications. On the other hand, lower 
levels of preoperative serum albumin have been associated 
with a higher cancer-related mortality and a lower overall 
survival in patients with colorectal cancer and other malig-
nancies (15,17,22-25). Therefore, the differences in serum 
albumin may have long-term implications which are not 
reflected in this study.

Another finding of the present study related with short-
term postoperative outcomes is the assessment of the 
surgical risk. The percentage of patients with low ASA 
I-II scores was greater in the screening group. Moreover, 
the age-adjusted Charlson comorbidity index score was 
lower in the screening group. Although the difference did 
not reach statistical significance. In this regard, several 
studies have demonstrated that both the ASA status and 
the comorbidities are associated with early postoperative 
outcomes (19,26-29).

One of the limitations of the present study is the high-
er percentage of patients with rectal cancer in the control 
group, which could create a bias and have a direct influ-
ence on the results (19,28). For this reason, an analysis 
that excluded patients undergoing low anterior resection or 
abdominoperineal excision of the rectum was conducted, 
and statistically significant differences in the preopera-
tive hemoglobin and albumin levels, need for transfusion, 
overall morbidity and hospital stay were also found. With 
regard to major postoperative complications, there were 
no differences in paralytic ileus, anastomotic leakage or 
reoperation. In the multivariate analysis, surgery for rectal 

cancer was not an independent factor for the occurrence 
of complications.

Further studies with larger cohorts are needed to demon-
strate whether screening programs are also associated with 
a reduction of major complications in patients undergoing 
colorectal cancer surgery.

CONCLUSIONS

In this retrospective cohort of patients, diagnosis of col-
orectal cancer via the screening program was associated 
with a lower rate of minor complications and a shorter 
hospital stay. These differences maintained when only 
patients with colon cancer were analyzed. The decrease in 
morbidity was mainly due to a lower percentage of grade 
II Clavien-Dindo complications. 
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