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Article history: Introduction: Lately there has been an increasing interest in identifying quality standards in
Received 19 August 2016 different pathologies, among them colon cancer due to its great prevalence. The main goal of
Accepted 12 October 2016 this study is to define the quality standards of colon cancer surgery based on a large
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Methods: Data from the prospective national study ANACO were used. This study included a
Keywords: consecutive series of patients operated on for colon cancer in 52 Spanish hospitals (2011-
Colonic neoplasms 2012). Centers with less than 30 patients were excluded. The present analysis finally
Colon surgery included 42 centers (2975 patients). Based on the results obtained in 4 main indicators from
Outcome assessment each hospital (anastomotic leak, lymph-nodes found in the specimen, mortality and length
Quality indicators of stay), a nomogram that allows the evaluation of the performance of each center was
Reference standards designed. Standard results for further 5 intraoperative and 5 postoperative quality indicators

were also reported.
Results: Median of anastomotic leak and mortality rate was 8.5% (25th-75th percentiles
6.1%-12.4%) and 2.5% (25th-75th percentiles 0.6%—4.7%), respectively. Median number of
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nodes found in the surgical specimen was 15.1 (25th-75th percentiles 18-14 nodes). Median
length of postoperative stay was 7.7 days (25th-75th percentiles 6.9-9.2 days).
Based on these data, a nomogram for hospital audit was created.
Conclusions: Standard surgical results after colon cancer surgery were defined, creating a
tool for auto-evaluation and allowing each center to identify areas for improvement in the
surgical treatment of colon cancer.
© 2016 AEC. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Resultados quirurgicos estandar tras reseccion oncoldgica de colon.
Creacién de un nomograma para la autoevaluacion

RESUMEN

Introduccion: Existe un gran interés en los dltimos afios en identificar estdndares de calidad
en las distintas enfermedades, entre ellas, el cancer de colon debido a su alta prevalencia. E1
objetivo del presente estudio es definir unos valores estandar de calidad en los resultados de
la cirugia del cancer de colon.
Metodos: Se han utilizado los datos del estudio prospectivo multicéntrico nacional
«ANACO», que incluye pacientes con cancer de colon intervenidos en 52 hospitales
espafioles (2011-2012). Para el presente analisis se han excluido los centros con menos
de 30 pacientes y han quedado finalmente 42 hospitales (2.975 pacientes). Se presentan los
valores de 4 indicadores de calidad principales a partir de los cuales se ha creado un
nomograma que permite definir unos resultados estandar de la cirugia del cancer de colon.
Ademds se proporcionan los resultados estandares de otros 10 indicadores de calidad
secundarios (5 intraoperatorios y 5 postoperatorios).
Resultados: La mediana de fuga anastomética y de mortalidad de los 42 hospitales fue de
8,5% (percentiles 25-75: 6,1-12,4%) y de 2,5% (percentiles 25-75: 0,6-4,7%), respectivamente.
La mediana de ganglios aislados fue de 15,1 (percentiles 25-75: 18-14 ganglios). La mediana
de estancia hospitalaria postoperatoria fue de 7,7 dias (percentiles 25-75: 6,9-9,2 dias).
Basandonos en estos resultados se ha construido un nomograma para la autoevaluacién
de los distintos hospitales.
Conclusiones: El presente analisis ha permitido definir unos resultados quirtrgicos estandar
tras la reseccién del cancer de colon y se ha creado un instrumento de autoevaluacién para
las distintas unidades, de tal forma que cada centro puede identificar posibles areas de
mejora en el tratamiento de esta enfermedad.
© 2016 AEC. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

The aim of the present study is to define the standard
surgical outcomes following oncologic resection of colon
cancer, based on data from a large national multicenter

Colorectal cancer is diagnosed in more than one million
people per year worldwide, and it is the most frequently
diagnosed cancer in Spain when both sexes are considered.”?
Surgery is the only curative treatment for colorectal cancer,
although there has been great variability in the outcomes
reported by different surgeons and hospitals. Increased
knowledge and standardization of treatment, coupled with
the prevalence of this disease, have led to greater interest in
monitoring results.

There has recently been more research activity to identify
quality indicators for different diseases. These indicators
make it possible to measure the results of therapy for different
diseases at different hospitals, including colon cancer, as
reflected in recent publications.® However, once the quality
indicators for each disease have been identified, it is necessary
to define specific standard values for these indicators, based
on everyday clinical practice.

prospective study. In addition, to facilitate the self-assess-
ment of each unit, we intend to create a nomogram based on
the main outcome variables.

Methods

Data for the present analysis were used from the ANACO study,
which is a prospective, observational, multicenter national
study, whose main objective was to identify risk factors for
anastomotic leakage after bowel resection for cancer.®

The inclusion of the different participating hospitals was
voluntary, and there was no individual or institutional
financial compensation for the study participants.

A total of 58 hospitals initiated the study, 6 of which were
excluded because they did not include the patients consecu-
tively, so the final total was 52 participating hospitals,
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representing 26.6% of the tertiary hospital beds in Spain. For
the present analysis, another 10 hospitals were excluded
because they included less than 30 patients (the results would
be unreliable due to wide confidence intervals).

The study included patients with colon cancer (located
more than 15 cm from the anal verge, measured with rigid
rectoscopy) treated with scheduled or emergency surgery,
primary anastomosis without a protective stoma and local
curative intent. Patients were included consecutively from a
one-year period: September 2011 to September 2012.

Exclusion criteria were: patients younger than 18 years of
age, local R2 resection, patients included in other clinical
trials, and patients who lacked relevant basic information.

The data were entered prospectively by the different
researchers through a web page created for this purpose
and an online registry with personalized password access for
each researcher.

Random data inclusion quality controls were conducted at
the participating hospitals during the study period. Forty-two
pre- and intra-operative variables were collected, in addition
to the postoperative results during the first 60 days after
surgery and pathology data.

For the present analysis, based on the literature,” the
following variables were considered quality indicators for
colon cancer surgery:

1. Main quality indicators: percentage of anastomotic leakage,
postoperative mortality, postoperative hospital stay and
number of lymph nodes isolated in the resected specimen.

2. Secondary quality indicators:

Intraoperative variables: percentage of perioperative
transfusion, surgeries initiated by laparoscopy, conver-
sion to open surgery, surgeries completed by laparoscopy,
intraoperative complications.

Postoperative and pathological variables: percentage of
RO resections, postoperative complications, surgical
wound infection, reoperations and mortality due to
anastomotic leakage (failure to rescue).”

Anastomotic leakage was considered during the first 60
days post-op. The term ‘“‘anastomotic leakage” was used
according to the definition proposed by The United Kingdom
Surgical Infection Study Group in 1991, which is the escape of
luminal contents from the surgical union between 2 hollow
organs.'® The diagnosis of anastomotic leakage was done: (1)
radiologically, by computed tomography with a water soluble
contrast enema and presence of intra-abdominal collection
adjacent to the anastomosis; (2) clinically, with evidence of
extravasation of the luminal content or gas through the
wound or drain; (3) endoscopically; or (4) intraoperatively. No
diagnostic tests were performed in asymptomatic patients to
rule out anastomotic leakage.

The follow-up of postoperative complications in the first 60
days after the surgical intervention was carried out with
periodic visits in the surgery outpatient consultation. The
presence of complications was defined by previously esta-
blished criteria for each complication.

The “intraoperative complication” variable was defined as
any unexpected intraoperative event requiring a deviation
from standard surgical technique.

The study protocol was approved by the Ethics Committees
of the participating hospitals, and patients signed informed
consent forms.

Statistical Analysis

In the statistical analysis, each hospital was considered an
individual unit, regardless of the number of patients included.
For each hospital, we have calculated the rate of each of the
categorical outcome variables and the median of the conti-
nuous variables (number of nodes and postoperative stay).

For each variable, percentiles were estimated with the
Harrell-Davis technique'” represented in nomograms. For the
self-evaluation nomogram, we used the results of the quality
indicators that had previously been defined as “main”.

To analyze the correlation between the outcome variables
expressed in percentiles and hospital characteristics, the
non-parametric Mann-Whitney U test (qualitative characte-
ristics) and a beta regression model (number of beds) were
used.

For the statistical analysis, IBM® SPSS® Statistics version
21 and R (version 3.3.1) software were used. A P<0.05 was
considered statistically significant.

Results

Included in the analysis were 42 hospitals, with a total of 2975
patients. Out of the total, 35 hospitals (83.3%) had a specific
coloproctology unit, 40 (95.2%) were teaching centers and all 42
belonged to the Spanish national healthcare system. As for the
number of beds per institution, the majority of the hospitals
included had between 300 and 500 beds (35.7%) or between 500
and 1000 beds (33.3%). The median number of patients
included per hospital was 62, ranging from 30 to 153 patients
(Table 1).

When we analyzed the main quality indicators, we
observed that the median rate of anastomotic leaks in the
42 hospitals was 8.5%, with the 25th and 75th percentiles
situated at 6.1% and 12.4%, respectively. The mean number of
lymph nodes extracted with each surgical specimen was 15.1
(range 7-36), with the 25th and 75th percentiles situated at 18
and 14 lymph nodes, respectively; the total was more than 12
at 90% of the hospitals. Median 60-day mortality was 2.5%,
with the 25th and 75th percentiles at 0.6% and 4.7%,
respectively. Lastly, median postoperative hospital stay was

Table 1 - Hospital Characteristics (Number of Hospitals
and Percentage).

Number of Percentage
hospitals (n=42)
Coloproctology unit 35 83.3
Teaching activity 40 95.2
Public hospital 42 100
Number of beds
<300 5 11.9
300-500 15 35.7
500-1000 14 333
>1000 8 19.0




CIR ESP. 2017;95(1):30-37 33

Percentile © 10 20 30 40 50 60 70 80 90 100
|

0
Leak | ! I I I | | I | | |

Lymph nodes 36 214 186 174 162 151 143 14 13.8 121 7
|

T T
257 197 18 168 156 146 141 139 132 10.1

Mortality ? 0.05 0.2 1.1 1.8 25 3.3 4.2 5.3 6.6 9.7

Hospital stay l l | 1 l | l 1 | |
T T T T T T T T T T

5.8 6.5 6.9 71 7.4 8 8.6 9.2 9.9 10.5

Total 117 139 158 175 191 210 232 263 316
L | | | 1 | | | | | |

Fig. 1 - Nomogram of standard colon cancer surgery results; values are expressed as rate or number of lymph nodes. To
calculate the quality of the results in a surgical unit, we first calculate the points of each of the 4 main variables using the
percentile bar (upper line) and, by adding the 4 values, we obtain an overall score that we will compare with the standard

results (lower line).

7.7 days, with a range between 5 and 11.5 days (25th and 75th
percentiles: 6.9 and 9.2 days).

Based on these results a nomogram was constructed
(Fig. 1). Each unit, aware of their own results, can obtain a
score for each of the variables (the score is expressed on the
upper bar of the nomogram, corresponding with the percen-
tile). The overall result is calculated for each unit by adding up

Table 2 - Nomogram Results: Overall Results for Colon
Cancer Treatment Obtained From the Nomogram,

Expressed in Percentiles; the Lower the Percentile, the
Better the Results.

Percentiles Total points of the nomogram
5 99
10 117
15 128
20 139
25 149
30 158
35 167
40 175
45 183
50 191
55 200
60 210
65 221
70 232
75 246
80 263
85 284
90 316
95 375

the scores of the 4 variables, which allows for comparisons
with the results of the other hospitals included in the analysis
(lower bar of the nomogram). Table 2 provides more details
about the global results of the nomogram, expressed in
percentiles. The quality of the surgical results obtained
(overall score on the nomogram) was not associated with
the characteristics of the unit (minimum P=0.16) or with the
number of beds in the hospital (P=0.56) (Fig. 2).

As for the results of the secondary intraoperative variables
(Fig. 3), the rate of surgeries initiated laparoscopically
presented a median of 39.6% (25th and 75th percentiles:
56.2% and 27.1%), with a conversion rate to laparotomy (50th
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Fig. 2 - Correlation between the total score obtained from
the nomogram and the number of hospital beds.
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Fig. 4 - Standard postoperative results (secondary variables) with a 60-day follow-up; values are expressed as rates. FTR:
failure to rescue after anastomotic leakage (mortality rate in patients with anastomotic leakage).

percentile) of 13.9% (median rate of surgeries completed by
laparoscopy: 34.9%). The perioperative transfusion rate was
6.6%, and the median intraoperative complication rate was
3.4%.

Finally, we analyzed the results of the secondary post-
operative variables (Fig. 4) and obtained a median rate of
postoperative complications of 29.7%, with the 25th and 75th
percentiles situated at 21.2% and 36.1%, respectively. Mean
surgical wound infection rate was 14%, and the reoperation
rate was 6.3%. Failure to rescue after anastomotic leakage,
which expresses the mortality rate due to anastomotic
leakage, was 10.2%. Finally, the percentage of RO resections
presented a median of 97.6%.

Discussion

We can define “quality of care” as the degree to which medical
services achieve the expected health outcomes in individuals

and in the population, using existing scientific knowledge."®
To measure this quality, several indicators have emerged,
which have been defined in multiple ways. Basically, they are
quantitative measurements that determine the quality of
medical care and can be used to evaluate, monitor and
improve the quality of patient and population healthcare, as
well as other services involved that influence outcomes.™
There are several publications that have proposed different
variables as indicators of quality care in colorectal surgery.
Gagliardi et al. have identified 15 indicators obtained from
bibliographic reviews that have already been validated by
individual institutions.’®?* Ludt et al. have also validated 52
quality indicators for the treatment of colorectal cancer.'” In
the United States, several agencies have identified quality
indicators for the treatment of colorectal cancer, including the
American Society of Clinical Oncologist Recommendations,’
the National Comprehensive Cancer Network'' and the
American Society of Colon and Rectal Surgeons.'® After a
review of the existing literature, the National Cancer Institute
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established 92 quality indicators for the treatment of
colorectal cancer.® More than a decade ago, the Asociacién
Espariola de Cirujanos (Spanish Association of Surgeons) took a
step further and developed a project that sought to establish
standard values in the management of colorectal cancer. In
spite of its novel approach, the study sample was relatively
small (417 patients) and intermixed patients who had
undergone surgery for both colon and rectal cancer.”

In the present study, we have defined a series of quality
indicators in colon cancer resection. Based on the results of
the hospitals included, we have calculated quality standards
for each of the selected indicators, with the subsequent
construction of a nomogram using them.

The anastomotic leakage rate in our study was 8.5%, which
is higher than previous publications, whose reported figures
range from 3% to 7.5%.%* This is probably because our study
presents a less restrictive definition of anastomotic leakage,
together with a longer follow-up time (60 days). The
postoperative mortality rate in the first 60 days after surgery
was 2.5%, which is lower than reports from previous studies.”®
It should be mentioned that more than 90% of the hospitals
included in the study obtained more than 12 lymph nodes in
the surgical specimen, a limit established as an quality
indicator for correct oncologic resection.

When we compared the current surgical results presented
in this study with those from a few years ago at the same
national level, there has been a clear evolution in the
treatment of colon cancer. Previously, hospital stays were
more than 16 days (doubling current figures), surgical wound
infection rates were almost 20% (compared to the current
14%), and fewer lymph nodes were isolated in the surgical
specimen.’”

There is great variability in morbidity and mortality rates
after colon cancer surgery between different surgery units.
Nonetheless, these differences may be due to diverse factors
unrelated to the quality of the surgical treatment. Hence, the
concept of “failure to rescue” has emerged,”** which is
defined as the mortality rate of patients who present
postoperative complications. It is an important quality
indicator when evaluating the management of this group of
high-risk patients. In the present study, “failure to rescue”
related to anastomotic leakage was 10.2%, which is lower than
previous reports (11.1%-16.8%).>

After the identification of quality indicators and the
implementation of programs based on them, a significant
improvement in the treatment of colorectal cancer has been
demonstrated, both in results and costs.’®?” The advantage of
quality indicators is that they can be quantified, which enables
us to measure the quality of the medical care we are providing
the population. The problem that arises is that, in order to
evaluate the quality of care of a particular surgical service or
unit, it is necessary to have references or quality standards
with which to compare. Hence the interest of the present
analysis, where we present limits for quality care in colon
cancer surgery based on the results from a large number of
Spanish public hospitals. This provides for comparison among
units in order to identify areas of potential improvement. It
also enables the evolution of the results to be assessed over
time and evaluates the effectiveness of different measures
implemented in the treatment of colon cancer.

To our knowledge, the present study is the first that tries to
define specific standard results after oncologic resection for
colon cancer. It should be noted that the results obtained are
based on the most extensive prospective study of colon cancer
published to date.

Alimitation of this study is that the results presented have
been obtained in the national setting of Spain, and it would
therefore be necessary to validate them in other countries.

In conclusion, the present analysis defines standard
surgical results after resection of colon cancer in Spain and
creates a self-assessment instrument for surgical units, so
that each center can identify potential areas of improvement
in the treatment of this disease.
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