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Abstract. Background and objectives: Tumor resection represents the main treatment in the complex management of patients with colorectal
cancer; however, it can be hampered by significant morbidity and mortality. Early postoperative mortality is the result of an aggregate of factors that influence patient evolution. The aim of the study was to identify the predictive factors that lead to an increase in mortality in the first
30 postoperative days in colorectal cancer in Romania. Material and methods: The retrospective study included patients hospitalized over a
period of 10 years, between 2004 and 2013, and who required colon or rectal resection for colorectal cancer. The following factors that might
have influenced in-hospital and post-discharge postoperative mortality in the first 30 postoperative days were analyzed: age, gender, presence
of anemia (Hgb<10 g dl-1) and insulin-dependent diabetes mellitus, admission criteria, elective or emergency operation, surgical approach and
the characteristics of the tumor. Major postoperative complications such as occlusion, fistula and eviscerations were also analyzed. Results: The
analysis included 510 patients. In the first 30 postoperative days 7.25% deaths were recorded: 5.88% deaths during hospital stay or after readmission and 1.4% deaths at home. The postoperative mortality is influenced by reinterventions (p<0.0001), postoperative anastomotic fistulas
(p<0.0001) and postoperative intestinal occlusions (p=0.005). Age over 65 did constitute a significant risk factor for early mortality (p=0.003).
Early mortality is not influenced by the timing of the surgery (emergency or elective) (p=0.1243), by the type of procedure (classical or laparoscopic) (p=0.3456), by anemia (p=0.065) or by diabetes mellitus (p=1.87). Conclusions: The results of the study outlined a group of patients
with a higher risk of early postoperative death: patients over 60 years of age, patients with penetrating tumors and patients whose postoperative
evolution required early reinterventions or was complicated by anastomotic fistulas and occlusions.
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Introduction
Colorectal cancer (CRC) represents a major public health issue
(Ferlay et al 2013) and is the second most frequent cancer with
respect to the number of new cases diagnosed in both Romania
and other European countries (Siegel et al 2011).
Tumor resection represents the main treatment in the complex
management of patients with this pathology; however, it can be
hampered by significant morbidity and mortality. Early postoperative mortality (in the first 30 days) is considered an indicator for the efficiency of surgery services; studies published in
the literature report an early mortality rate between 3.4% and
13.3% (Alves et al 2005; Faiz et al 2009).
Early postoperative mortality is the result of an aggregate of
factors that influence patient evolution. A young person in the
beginning stages of the disease, without any associated diseases will have a completely different risk compared to that of an
elderly person, decrepit and in the later stages of the disease
(Morris et al 2011). The timing of the operation (emergency
or elective), the type of interventions and the complications
that may arise (reinterventions, fistula, infections with various localizations, etc.) are added to patient characteristics. All
of these factors may complicate the postoperative evolution of
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the patients, determining the increase of postoperative mortality and morbidity.
There are studies that had taken into consideration both the
surgeon and the surgical services as a whole, finding that there
is a decrease over time in postoperative mortality (Morris et al
2011), but an unexplained variation in mortality rates between
different hospitals and geographical regions, too (Scootman et
al 2014).The yearly number of patients undergoing operations
for colorectal cancer varies between hospitals and surgeons as
well. A recommendation to concentrate high-risk procedures
into hospitals with a large volume of interventions has been
outlined; this would lead to a decrease in postoperative mortality. The definitions used to describe a high-volume service are
debatable, however (Weitz et al 2004). The results from a large
population-based study (Karanicolas et al 2009) suggested that
among surgeons carrying out a large number of colorectal resections, the rate of mortality is significantly inferior (p=0.003)
than among surgeons with a low number of interventions, but
that the size of the hospital has no influence over mortality.
The aim of the study was to identify the predictive factors that
lead to an increase in mortality in the first 30 postoperative days
in colorectal cancer in Romania.
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Materials and methods
A retrospective analysis was carried out on the data of patients
admitted in a 10-year period between January 2004 and December
2013; these could be found in patient records, electronic database of the surgery and morphopathology department database.
We selected patients with colorectal cancer who underwent colic
or rectal resection. The patients excluded from the study were
those in need of relaparotomy, patients with other invasive abdominal cancers in the colon, patients undergoing exclusively
transanal procedures and patients who had only undergone exploratory laparotomy, only internal derivation or only colostomy. After selection, a total of 510 patients were recruited in
the study. Oral mechanical bowel preparation was prescribed
for all patients having elective colorectal surgery. The patients
were monitored for a period of 30 postoperative days. All patients included in the study signed the informed consent form
and the study was approved by the Ethics Committee of the
Mures Clinical County Hospital.
The following factors that might have influenced in-hospital
and post-discharge postoperative mortality in the first 30 postoperative days were analyzed: age, gender, presence of severe
or moderate levels of anemia (Hgb<10 g dl-1), and insulin-dependent diabetes mellitus, admission criteria, elective or emergency operation, surgical approach and the characteristics of the
tumor. Major postoperative complications that needed/didn’t
need reinterventions, such as occlusion, fistula and eviscerations, were also analyzed.
Statistical analysis of the data was performed using MedCalc
program for statistics in biomedical research, SPSS version 17 or
GRAPH Pad Prisma. We used Chi-square, Fisher, Student tests
and multivariate regression analysis. The significance threshold
widely accepted is 95% meaning P = 0.05.

Results
The final analysis included 510 patients who had undergone major procedures for colorectal cancer. In the first 30 postoperative days, 7.25% (n=37) deaths were recorded: 5.88% (n=30)
deaths during hospital stay or after readmission and 1.4% (n=7)
deaths at home.
The genders distribution in the operated cases was M/F=1.3/1
(289/221). Although the gender percentage distribution of deaths
showed a predominance of males compared to females [9.0%
(n=26) vs. 5.0% (n=11)], the values had no statistical significance
(p=0.0878) [RR 1.807, CI 95% (0.9129 to 3.579); OR=1.887,
CI 95% (0.9112 - 3.909)]. The average age of studied patients
was 65 [64.87; min 33, max 89]. Of the 243 patients aged less
than 65 years died 2.88% (n=7), compared with 11.2% (n=30)
deaths that occurred in 267 patients over 65 years. Age over
65 did constitute a significant risk factor for early mortality
(p=0.003) [RR=3.900, CI 95% (1.745 - 8.718); OR=4.268, CI
95% (1.838 - 9.909)].
We analyzed anemia and diabetes mellitus as risk factors for mortality in the first 30 postoperative days, and the results showed
that these two variables have no influence on early deaths. The
data obtained are shown in Table 1.
Emergency operations were carried out in 97 cases, while elective surgery was performed on 413 patients. 8.1% of the patients
were operated using laparoscopic approach, whereas in 91.9%,
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the open classical surgery was used. The results showed that
early mortality is not influenced by the timing of the surgery
(emergency or elective) (p=0.1243) [RR=1.801, CI 95% (0.9222
- 3.519); OR=1.904, CI 95% (0.9058 - 4.002)] or by the type of
procedure (classical or laparoscopic) (p=0.3456)[RR=3.147, CI
95% (0.4426 - 22.38), OR=3.326, CI 95% (0.4439 - 24.91)].
In relation to the primary tumor, the group was consisted of 3.13%
(n=16) T1, 14.9% (n=76) T2, 65.1% (n=332) T3 and 16.86%
(n=86) T4. We made two different groups: T1+T2 vs. T3+T4.
The analysis of two groups showed no significant correlation
between the primary tumor and the early mortality (p=0.826)
[RR=0.9433, CI 95% (0.4275 - 2.081); OD=0.9389, CI 95%
(0.3990 - 2.209)]. TNM classification could be analyzed in 443
patients; the distribution of stages is shown in Table 2.
Table 1. Anemia and Diabetes mellitus in relation to early mortality
Characteristics of tumors Number Deaths
<10
>10
Present
Diabetes mellitus
Absent
Anemia (g dl-1)

161
349
8
502

17
20
2
35

p
0.065
0.87

The analysis of the location of the tumor (rectal or colonic) and
of the characteristics the tumor (stenotic tumor, presence of
clinical invasion into surrounding organs/tissues, presence of
perforation, of ascites or distant metastases) is shown in Table
3. A statistical significance was found to exist between the tumor characteristics studied and mortality in the first 30 days
only in the case of penetrating tumors, with a clinical presentation of infiltration into surrounding organs and tissues (p<0.05)
(RR=2.005, CI 95% (1.071 - 3.752); OD=2.131, CI 95% (1.071
- 4.239)], while the other variables studied did not have a statistically significant influence on mortality.
We studied the relation between the immediate postoperative
complications (early reinterventions, appearance of fistulas, eviscerations and occlusions) and the deaths in the first 30 days and.
Out of the 44 patients who had undergone at least one early
reintervention, 38.6% (n=17) deaths were recorded. The reinterventions increased the rate of early mortality by 46%
(p<0.0001) (RR=9.002, CI 95% (5.101 - 15.89); OR=14.04,
CI 95% (6.603 - 29.86)].
Eighteen of the 427 patients who had underwent colic or rectal resection followed by anastomosis developed postoperative
anastomotic fistulas. Out of the patients with postoperative fistulas, 44% (n=8) had died in the first 30 postoperative days; the
fistulas increased mortality by 21.6% (p<0.0001) [RR=6.991,
CI 95% (3.699 - 13.21); OR=11.78, CI 95% (4.287 - 32.40)].
The postoperative evolution of patients with procedures done
for colorectal cancer were complicated by eviscerations in 14
cases, with 7.1% (n=1) death recorded among these patients
(p=1)[RR=0.9841, CI 95% (0.1450 - 6.680); OR=0.9829, CI
95% (0.1250 - 7.732)].
Postoperatively, 24 patients needed: reintervention (15) or intensive care (9) for intestinal occlusion, 25% (n=6) of these patients
dying in the first 30 days (p=0.005) [RR=3.919, CI 95% (1.810
- 8.485); OR=4.892, CI 95% (1.812 - 13.21)]. Postoperative intestinal occlusion increased early mortality by 16.2%.

Page 145

HVM Bioflux
http://www.hvm.bioflux.com.ro/

Pascarenco et al 2015

Table 2. TNM classification
Stage 1
Stage 2a
Number
67
152
Deaths
4(5.97%)
12(7.89%)

Stage 2b

Stage 3a

Stage 3b

Stage 3c

Stage 4

N/A

29
2(6.89%)

8
0(0%)

73
3(4.1%)

50
5(10%)

64
8(12.5%)

67
3(4.4%)

Table 5. Multivariate analysis including tumor characteristics
and postoperative complications

Table 3. The analysis of the characteristics the tumor
Characteristics of tumors Number
Location of the
tumor
Stenosis
Penetration
Perforation
Ascitis
Metastasis

Deaths

Colon

305

27

Rect
Present
Absent

205
275
235

10
25
12

Present

135

15

Absent

375

22

Present

58

2

Absent
Present
Absent
Present
Absent

452
28
482
64
446

35
2
35
8
29

p

Variables

0.116
0.062
<0.05
0,415
1
0.115

Table 4. Multivariate analysis including demographic characteristics, comorbidities and type of surgery
Variables
Gender
Age
Emergency vs
Elective
Classical vs
Laparoscopically
.

Odds Ratio

95% CI

P

1.327
4.160

0.6531 to 2.6946
1.7710 to 9.7736

0.434
0.001

1.842

0.8530 to 3.9755

0.12

3.385

0.4405 to 26.0057 0.241

Diabetes mellitus 4.305

0.7603 to 24.3707 0.099

Ascites
Anemia

0.2291 to 5.1663
1.0552 to 4.2888

1.088
2.127

0.916
0.035

We used a multivariate regression analysis to indentify the
variables that influenced the early postoperative mortality in
colorectal cancer. The results are mentioned in tables 4 and 5.

Discussion
The studies published in the literature had analyzed several
variables that might influence the postoperative evolution of
patients operated on for colorectal cancer and that can lead to
early death in the first 30 postoperative days. Our study retrospectively analyzed the influence of certain factors, including
the characteristics of the patient and the tumors, as well as the
development of postoperative complications.
We recorded a global early mortality rate of 7.25%; the data in
the literature reports values ranging between 3.4 - 13.3% (Alves
et al 2005, Faiz et al 2009). The data obtained during our study
are comparable to those obtained by Morris et al (2011), who,
analyzing 160,920 cases operated on by 150 surgical teams,
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Odds Ratio

95% CI

P

Anastomotic
fistula
Colon vs Rect
Metastasis
Tumor
penetration
Tumor
perforation
Reintervention

13.281

5.2872 to 33.3579 <0.0001

Tumor stenosis

1.293

0.5702 to 2.9311

0.539

T1+T2 vs
T3+T4

0.575

0.1943 to 1.7009

0.317

3.607

1.9127 to 14.2522

0.047

0.502
3.182

0.2119 to 1.1873
1.2044 to 8.4042

0.117
0.020

2.120

1.9330 to 4.8154

0.043

0.3

0.0627 to 1.4355

0.132

showed a 6.7% mortality resulting from major surgical resections. Similar percentages (7.5%) were obtained during a prospective descriptive study (Tekkis et al 2003) that analyzed 8,077
patients undergoing operations for colorectal cancer during a
year in 73 hospitals.
Certain studies describe a higher mortality after emergency
surgery (Panis et al 2011). Similarly, in our study, even in the
absence of statistical significance, the mortality rate was higher in emergency operations than in elective surgery (11.3% vs.
6.3%). Similar results in elective surgery (6.2%) were reported
in the Danish study carried out by Iversen (2012) on 23,222 patients operated on with a higher mortality rate after emergency
interventions (21.1%).
In our study, age above 65 represents a statistically significant
high risk factor involved in postoperative mortality (p=0.0003).
A recent study on a large number of subjects (27,563) has also
detected that age above 61 years represents an important risk
factor in early deaths (Iversen et al 2014). The number of elderly patients with several comorbidities that required colorectal
surgery has grown in the last decades: the number patients >74
years has increased from 19% to 29%, and the number of patients >84 years has doubled (from 3% to 6%), in a report carried out over 10 years (Nascimbeni et al 2009). In accordance
with this trend, many studies had remarked on the fact that age
over 70 years (Panis et al 2011) or even over 80 years (Morris
et al 2011) represents a risk factor in early deaths. In our study,
the average age of patients was 65 years, a comparatively lower
age than that of patients from other populations studied: 76.5
years presented by Schneider (2012). In addition, more than half
of the cases presented with advanced stages of illness (TNM
2b, 3 or 4), a fact that can be explained by the lack of a screening program for detecting colorectal cancer in our country and
by late presentation, in advanced stages of the illness, even at
younger ages, in Romania.
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The articles that showed a decrease over time in the mortality
in colorectal surgery attributed this reduction to an increase in
the number of laparoscopic surgery; this approach represents an
increasingly more widely used alternative to the classical open
approach in elective colorectal surgery. The patients group undergoing laparoscopic surgery in our study was low (8.1%), yet
there was only a single case of death (2.4% vs. 7.6%). Guillou
(2005), in a randomized trial on 794 patients with colorectal cancer out of 27 hospitals, revealed similar mortality rates
between classically (4%) and laparoscopically (5%) operated
patients (p=0.57). Contrasting with the data mentioned above,
a study performed over 10 years analyzed mortality at 30 and
365 days on 192,620 patients, of which 3,709 (1.9%) were operated laparoscopically, and the results showed that patients
operated laparoscopically had a lower early mortality rate at 1
year as well, as compared to open surgery (p<0.05) (Faiz et al
2009). Similar results were quoted by Mamidanna (2012), who
showed lower rated of mortality after laparoscopic interventions
(p< 0.001). The same statistical significance in reducing early
mortality by employing laparoscopic surgery was obtained in
the study reported by Panis (p< 0.001) (2011).
Tumors penetrating adjacent structures require complex surgical procedures performed to achieve complete excision; these
interventions have a high risk of complications, including death.
In a study comprising patients with locally advanced stages of
colorectal cancer, Lehnert reported an early mortality rate of
7.5%; the deaths occurred via septic, hemorrhagic or medical
complications. In these patients, the mortality rate was higher
in colon cancer than in rectal cancer (9.4% vs. 3.2%; p=0.016)
and higher in emergency surgery than in elective surgery (22%
vs. 5.2%; p=0.007) (Lehnert et al 2002). Our data showed that
locally advanced colorectal tumors, with signs of infiltration
into surrounding structures and organs, had a statistical impact
on early postoperative mortality by p<0.05.
Several studies showed an important correlation between reinterventions and postoperative mortality, suggesting that complications requiring surgical reinterventions are associated with an
increased risk of death. Morris (2007) analyzed 26,638 patients
with colorectal cancer, of which 1,558 (5.8%) required at least
one reintervention in the first 30 days after colorectal resection.
Early mortality was 10.5% in patients requiring one reintervention and 28.2% in patients requiring two or more reinterventions. The relative risk of early mortality in these patients was
7.2 [CI 95% (5.1 - 9.7)]. In accordance with the data presented,
in our study, 17 of the 37 deaths occurred in patients requiring
reinterventions; early mortality was significantly higher in association with early reoperations (p<0.0001).
One of the severe complications that occur after colorectal surgery is anastomotic leakage, associated with a significant increase in early mortality (10% in patients with fistulas vs. 2%
in the group without fistulas; p=0.014) (Branagan et al 2005).
In our study, anastomotic leaks were significantly associated
with early mortality, 8 out of the 44 patients with anastomotic fistulas dying in the first 30 postoperative days (p<0.0001).
The analysis of early mortality related to the stage of the disease showed an increase simultaneously with the progression of
the disease from 5.97% (stage I) to 12.5% (stage IV), although
without being statistically significant.
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Conclusions
The results of the study outlined a group of patients with a higher
risk of early postoperative death: patients over 65 years of age,
patients with penetrating tumors and patients whose postoperative evolution required early reinterventions or was complicated
by anastomotic fistulas and occlusions.
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