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Summary

AIM OF THE STUDY: Assessing the quality of cancer care
(QoCC) has become increasingly relevant to providers,
regulators and purchasers of healthcare worldwide. The
aim of this study was to assess adherence to validated
quality indicators (Qls) for colorectal cancer (CRC) in a
population-based setting, and to compare results with the
available literature.

METHODS: All colorectal cancers diagnosed between 1
January 2011 and 31 December 2012 were identified from
the files of the population-based Ticino Cancer Registry,
southern Switzerland. We computed 12 core Qls, ap-
proved by use of the validated Delphi methodology and for
which all the necessary medical documentation was avail-
able or only minor data collection was still needed to com-
plete the analysis: three for diagnosis, two for pathology
and seven for treatment (surgery, oncology and radiother-
apy). Each QI was analysed as proportion (%) with 95%
confidence interval, following the approach “available case
analysis”.

RESULTS: A total of 474 colorectal cancers were identi-
fied: 86.9% patients were diagnosed after they reported
symptoms, 90.2% had preoperative colonoscopy, 8.7%
underwent emergency surgery, 97.2% had a surgical re-
section with tumour-free margins, and for 86.6% at least
12 lymph nodes were examined. The overall 30-day post-
operative mortality was 3.6% and 66.7% of locally ad-
vanced rectal cancers benefited of neoadjuvant radiother-
apy = chemotherapy.

CONCLUSIONS: Our study showed the feasibility of as-
sessing QoCC using Cancer Registry population-based
data. Results according to the clinical domain of pathol-
ogy, surgery, oncology and radio-oncology in southern
Switzerland are generally positive and encouraging,
sometimes more favourable in comparison with other in-
ternational studies, except the very low proportion of pa-
tients with a diagnosis based on opportunistic screening
(8.6%). Considering the lack in the literature of population-
based studies, further national and international reports
are urgently needed for comparative analysis as well as

standardisation of QI definition is absolutely necessary for
inter-regional comparative goals.
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Introduction

Research on Quality of Cancer Care (QoCC) performed
during the last decade has demonstrated that the increase in
the knowledge on treatments with proven efficacy does not
directly translate into optimal delivery of such treatments
to patients. Moreover, accumulating evidence suggests that
there may be both underuse and overuse of care for patients
with cancer [1, 2]. In addition to survival analysis, the as-
sessment of QoCC has become more and more important
to providers, regulators and purchasers of care in order to
evaluate and compare quality of care at the population-
based level, and to respond to the growing demand for ser-
vices, rising costs, constrained resources and evidence of
variation in clinical practice [3]. Although the internation-
al guidelines for each type of cancer are reviewed annu-
ally, there is still the need to evaluate the real conditions
of care in the community. Population-based cancer registry
data are therefore essential to describe and reflect the re-
al world and routine care, as well as to provide regular
feedback to healthcare workers and decision makers about
management of a disease in daily practice and about treat-
ments that are routinely prescribed and/or effective in all
patient groups. Moreover, cancer registries represent an in-
dependent data source, thus assuring a fair evaluation ser-
vice and avoiding any conflicts of interest. We, therefore,
implemented the QCj project (Quality indicators of Clin-
ical Cancer Care project), focusing on QoCC related to
the diagnosis and treatment process in colorectal cancers
in Canton Ticino (southern Switzerland). The oncological
healthcare system in Canton Ticino includes five public
hospitals, three private clinics with oncology and radio-
therapy units and private oncological practices where col-
orectal cancer patients undergo surgery and/or chemother-
apy (ChT) and/or radiotherapy. All these are connected
with the Ticino Cancer Registry, allowing direct access to
the medical documentation necessary for the evaluation of
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quality indicators and a complete coverage of the region in
terms of data collection.

Colorectal cancer (CRC) is an important health issue
worldwide. It is the most common malignancy in Europe
(excluding non-melanoma skin cancers) and the second
most common in terms of cancer-related mortality [4—6].
In Switzerland, CRC is the second and third most frequent
tumour in women and men, respectively. About 4100 CRC
cases are diagnosed annually, corresponding to a European
age-standardised incidence rate of 46.5 and 29.6 cases per
100 000 inhabitants in men and women, respectively, and
representing 11% of all tumours. CRC is the third leading
cancer cause of death in Switzerland, with approximately
1600 deaths/year, corresponding to a European age-stan-
dardised mortality rate of 17.6 and 10.1 cases per 100 000
inhabitants in men and women, respectively. With a 5-year
survival probability of 65%, Switzerland is the country
with the most favourable prognosis in Europe [7-10].

The aims of the present study were to evaluate, by means
of a set of specific indicators, quality of care of patients
treated for CRC diagnosed in 2011-2012 in southern
Switzerland, and to compare results with the available lit-
erature and studies at the population-based level. The eval-
uation was performed by means of quality indicators (QI)
related to the diagnostic and treatment process, selected
from a previously published comprehensive list of QIs de-
rived from different guidelines [11].

Materials and methods

Data sources and case selection

The study included all the resident population of the Can-
ton Ticino (341 652 inhabitants, reference year 2012), the
southern Italian-speaking region of Switzerland. Partici-
pants were considered eligible for this study if they had a
diagnosis of CRC between 1 January 2011 and 31 Decem-
ber 2012 and were incident cases in the population-based
Ticino Cancer Registry.

The Registry was founded in 1995 by the local government
through a cantonal law, on the basis of a popular initiative;
however, data collection started in 1996. It is closely con-
nected to, and is part of, the regional Institute of Pathology,
which has been serving the entire region since 1978 and
notifies the Registry of the majority of tumour cases. Addi-
tional cases are actively retrieved from public and private
hospitals (discharge letters), radiotherapy and oncology
centres, oncologists, general practitioners (gastroenterolo-
gists for the present study) and other Swiss cancer reg-
istries [7]. Data are recorded prospectively. All information
is actively collected and registered by the registry staff ac-
cording to the International Agency for Research on Can-
cer (IARC) guidelines and the European Network of Can-
cer Registries recommendations [12, 13]. The first quali-
ty inspection and plausibility tests are automatically per-
formed by the computer during the data entry phase. In
addition, quality controls on multiple primaries, compara-
bility, and validity and consistency of data are carried out
by means of the IARC check programme and the Joint Re-
search Centre - European Network Cancer Registries qual-
ity check software [12, 14—16]. Case completeness is as-
sessed with the method reported by Bullard and colleagues
and standard QIs [7, 8, 17]. Tumour sites and histological
types are classified according to the International Classifi-
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cation of Diseases for Oncology (ICD-0-3) and the WHO
Classification of Gastrointestinal Tumours [18, 19]. Tu-
mour stage is classified according to the 7th edition of
the American Joint Committee on Cancer (AJCC) Staging
Manual [20].

Locally advanced rectal cancers were defined as tumours
either T3—-T4 and/or with lymph node involvement (N1/
N2), and with no distant metastasis (M0). Lymphomas and
carcinoids were excluded.

For the present study, each single CRC patient’s data were
checked and reviewed in the database of the Ticino Cancer
Registry. We collected all needed information in cooper-
ation with the local public and private hospitals and clin-
icians. The original reports of pathology (biopsy and/or
surgical resection), surgery, radiotherapy and oncological
medical treatment were collected and consulted in order to
extract all necessary data to be imported in the database of
the Ticino Cancer Registry.

List of quality indicators and analysis

The Ticino Cancer Registry has published in 2013 the ini-
tial part of the QC; project, a prospective, descriptive study
that aimed to identify QIs to be used to assess the quality of
clinical cancer care of CRC patients in southern Switzer-
land, at the population-based cancer registration and data
collection level [11]. The entire process used to define the
QIs, encompassing the whole diagnostic-treatment process
of CRC, is described in depth in Bianchi et al. [11] Briefly,
a comprehensive evidence-based literature search was per-
formed to identify the initial list of QIs, which were then
selected and approved by use of validated Delphi method-
ology involving two multidisciplinary expert panels (a lo-
cal working group and an international advisory board)
with expertise in CRC care, quality of care and epidemi-
ology. QIs reaching more than 70% agreement, confirming
their scientific and clinical value, and evaluated by all the
involved experts as “feasible to be collected at the popu-
lation-based level”, were definitely retained. The complete
list of the definitely validated 25 CRC QIs concerning the
three clinical domains of diagnosis, pathology and treat-
ment is exhaustively reported in Bianchi et al. [11]

For the present study, we selected half of the above men-
tioned validated QIs — a core of 12 QIs — for which either
all the necessary medical documentation for the extrapola-
tion of data needed for the QI measurement was available
at the Ticino Cancer Registry, or only minor additional da-
ta collection was still needed to complete the analysis. The
12 selected QIs are reported in detail in table 1: three QIs
were for diagnosis, two for pathology and seven for treat-
ment (surgery, oncology and radiotherapy) were analysed
for CRCs diagnosed in southern Switzerland in 2011 to
2012.

QIs were reported as the proportion (%) of patients who
fulfilled the specific criteria with the corresponding 95%
confidence interval (95% CI), based on the binomial dis-
tribution: the numerator was defined as the number of pa-
tients fulfilling the criteria, whereas the denominator was
the total number of eligible patients. The approach “avail-
able case analysis” was followed for the calculation of
each QI. Thus, cases with missing information (not re-
trieved in the consulted medical documentation) were ex-
cluded from the numerator and the denominator of the QI,
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Table 1: Quality indicators (Ql) for patients diagnosed with colorectal cancer in southern Switzerland between 2011 and 2012.

Quality indicator [11] Numerator Denominator %" Medical documenta- Rationale
Description n Description n (95% CI) tion

Qn Proportion of patients Number of patients with 372 | Number of pa- 474, of which 86.9% Request form for endo- | Assessment of the pa-
with colorectal cancer colorectal cancer whose tients with colorec- | 428 with avail- |(83.7-90.1%) | scopic examination tient’s care
and diagnosis based on |diagnosis is based on tal cancer able informa- Endoscopic and surgical
symptoms vs oppor- symptoms, defined as ap- tion pathology reports
tunistic screening vs ac- | pearance or persistence of Reports/discharge let-
cidental finding clinical events and signs, ters from all hospital de-

such as rectal bleeding, partments (i.e., surgery,
occult blood in stool, medicine, radiotherapy,
weight loss with no appar- medical oncology)
ent cause, general abdom-
inal discomfort, bowel ob-
struction, change in bowel
habits, constant tiredness,
anaemia
Number of patients with 37 8.6%
colorectal cancer whose (6.0-11.3%)
diagnosis is based on op-
portunistic screening, de-
fined as examination, such
as faecal occult blood test
or colonoscopy in asymp-
tomatic patients
Number of patients with 19 4.4%
colorectal cancer whose (2.5-6.4%)
diagnosis is an accidental
finding following examina-
tions or therapies for other
diseases (e.g., hospital
admission for other caus-
es...)
(46 missing: information not retrieved)

Ql2 Proportion of patients Number of patients with 349 | Number of pa- 392, of which 90.2% Endoscopy report Planning of further diag-
with colorectal cancer colorectal cancer who tients with colorec- | 387 with avail- | (87.2-93.1%) | Request form for pathol- | nostic procedures and
undergoing preoperative | have been evaluated in a tal cancer under- | able informa- ogy examination treatments
colonoscopy preoperative colonoscopy going surgeryt tion Endoscopy pathology Comprehensiveness of

(5 missing: information not retrieved) report diagnostic and staging
evaluation

QI3 Proportion of patients Number of patients with 113 | Number of pa- 144, of which 83.1% Endoscopy report Planning of further diag-
with rectal cancer and | rectal cancer having de- tients with rectal 136 with avail- |(76.8-89.4%) | Request form for pathol- | nostic procedures and
description of the tu- scription of the tumour lo- cancer undergoing | able informa- ogy examination treatments
mour localisation (dis- | calisation, in terms of dis- endoscopy tion Endoscopy pathology Comprehensiveness of
tance ab ano) in the en- |tance ab ano, in the report diagnostic and staging
doscopy pathology endoscopy pathology doc- evaluation
report umentation

(8 missing: information not retrieved)

Ql4 Proportion of patients Number of patients with lo- | 40 Number of pa- 47, all with 85.1% Request form for pathol- | Providing the necessary
with locally advanced cally advanced rectal can- tients with locally | available infor- |(74.9-95.3%) | ogy examination information for a compre-
rectal cancer (T3—4 and/ | cer (T3—4 and/or any T, advanced rectal mation Surgical pathology re- hensive pathological ex-
or any T, N+, MO0) for N+, MO0) for which the re- cancer (T3—4 and/ port amination
which the pathology re- |[quest for pathological ex- or any T, N+, MO) Assessment of the quality
port includes informa- amination includes infor- undergoing neo- of the flow of clinical infor-
tion about neo-adjuvant | mation about neo-adjuvant adjuvant RT+ChT mation
RT+ChT RT+ChT and surgery®

(0 missing)

Ql5 Proportion of patients Number of patients with 78 Number of pa- 104, of which 77.2% Surgical pathology re- Comprehensiveness and
with rectal cancer for rectal cancer for which the tients with rectal 101 with avail- | (69.1-85.4%) | port standardisation of surgi-
which the pathology re- | pathology report includes cancer undergoing | able informa- cal pathology report
port includes informa- information about radial surgeryt tion Comprehensiveness of
tion about radial mar- margins staging evaluation
gins (3 missing: information not retrieved) Planning of further treat-

ments

Ql6 Proportion of patients Number of patients with 34 Number of pa- 392, of which 8.7% Radiology and surgery [ Assessment of the pa-
with colorectal cancer colorectal cancer undergo- tients with colorec- | 390 with avail- | (5.9-11.5%) |report/ discharge letter |tient's care
undergoing emergency |ing emergency surgery* tal cancer under- | able informa- Surgical pathology re-
surgery* going surgeryt tion port

(2 missing: information not retrieved)

Ql7 Proportion of patients Number of patients with 14 Number of pa- 392, all with 3.6% Surgery report / dis- Assessment of the quality
with colorectal cancer | colorectal cancer who died tients with colorec- | available infor- | (1.7-5.4%) |charge letter of the surgical procedure
who died within 30 days |within 30 days after tal cancer under- | mation Surgical pathology re-
after surgery (postoper- |surgery’ going surgery’ port
ative mortality) (0 missing) Access to regignal Of-

fice of Population Reg-
istry Rosters for assess-
ment of the patient’s
vital status
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Quality indicator [11] Numerator Denominator %" Medical documenta- Rationale
Description n Description n (95% CI) tion

QI8 Proportion of patients Number of patients with 375 | Number of pa- 392, of which 97.2% Surgical pathology re- Assessment of the quality
with colorectal cancer colorectal cancer undergo- tients with colorec- | 386 with avail- |(95.5-98.8%) | port of the surgical procedure
undergoing surgery and |ing surgery and with tu- tal cancer under- | able informa- Surgery report / dis-
with tumour-free mar- mour-free margins (R0)S going surgery® tion charge letter
gins (RO)S (6 missing: information not retrieved)

Ql9 Proportion of patients Number of patients with 285 | Number of pa- 333, of which 86.6% Surgical pathology re- Assessment of the quality
with colorectal cancer | colorectal cancer and tients with colorec- | 329 with avail- | (82.9-90.3%) | port of the surgical procedure
and number of resected [ number of resected lymph tal cancer under- | able informa- Surgery report / dis- and pathology examina-
lymph nodes 212 nodes 212 going surgery? but |tion charge letter tion

no neo-adjuvant
therapy
(4 missing: information not retrieved)

QI10 | Proportion of patients Number of patients with lo- | 50 Number of pa- 75, all with 66.7% Endoscopy pathology Assessment of the quality
with locally advanced cally advanced rectal can- tients with locally | available infor- | (56.0-77.1%) | report of oncology treatment and
rectal cancer (T3—4 and/ | cer (T3—4 and/or any T, advanced rectal mation Radiology report radiotherapy
or any T, N+, M0) re- N+, MO) receiving neo-ad- cancer (T3-4 and/ Radiotherapy and oncol-
ceiving neo-adjuvant juvant RT+ChT or any T, N+, M0) ogy reports / discharge
RT+ChT undergoing letters

surgeryt
(0 missing)

Qi1 Proportion of patients Number of patients with lo- | 37 Number of pa- 50, all with 74.0% Endoscopy pathology Assessment of the quality
with locally advanced cally advanced rectal can- tients with locally | available infor- |(61.8—-86.2%) | report of oncology treatment and
rectal cancer (T3—4 and/ | cer (T3—4 and/or any T, advanced rectal mation Radiology report radiotherapy
or any T, N+, M0) re- N+, MO) receiving neo-ad- cancer (T3-4 and/ Surgery and oncology
ceiving neo-adjuvant juvant RT+ChT and oper- or any T, N+, MO) reports / discharge let-

RT+ChT and operated |ated on within 6-8 weeks receiving neo-ad- ters

on within 6-8 weeks af- | after the end of neo-adju- juvant RT+ChT fol- Surgical pathology re-
ter the end of neo-adju- |[vant RT+ChT lowed by surgery® port

vant RT+ChT (0 missing)

QI12 | Proportion of patients Number of patients with 55 Number of pa- 122, of which 47% Radiology report Assessment of the quality
with colon cancer and colon cancer and AJCC tients with colon 117 with avail- | (38.0-56.1%) | Surgical pathology re- of oncology treatment
AJCC TNM stage Il TNM stage Il (T3NOMO, cancer and AJCC |able informa- port
(T3NOMO, T4NOMO) and | TANOMO) high-risk (pres- TNM stage Il high- | tion Surgery and oncology
at high risk (presence of |ence of at least one of: risk or stage Ill, reports / discharge letter
at least one of: LN<12, |LN<12, G3, lymph vessel undergoing
G3, lymph vessel or per- | or perineural invasion, tu- surgery
ineural invasion, tumour | mour obstruction, tumour
obstruction, tumour per- | perforation, pT4) or stage
foration, pT4) or stage |Ill, receiving adjuvant ChT
glhg_eceiving adjuvant (5 missing: information not retrieved)

AJCC= American Joint Committee on Cancer; ChT= chemotherapy; Cl = confidence interval; LN = lymph node; G = grade; RT= radiotherapy (short or standard course) * The
proportion is calculated on the basis of available/retrieved information (missing cases are excluded). T Surgery: intestinal resection with anastomosis within 6 months from the
diagnosis; endoscopic resection and/or colostomy alone were excluded. £ emergency: within 24 hours from the onset of symptoms § RO: free margins, at least 1 mm tissue
without cancer cells was available [21]

whereas the corresponding raw number was reported in
table 1 for information purpose only.

For QIs concerning CRC patients who were operated on,
surgery was defined as intestinal resection with anastomo-
sis within 6 months from the diagnosis; endoscopic resec-
tion and/or colostomy alone were not considered for the
calculation of the specific QI concerning surgery.

For comparative goals, publications on QIs were identified
and selected by means of a literature search in PubMed/
MEDLINE, using initially general or specific keywords/
expressions and a combination of them, such as the follow-
ing: “population-based study”, “quality indicators”, “quali-
ty of care or quality of cancer care”, “colon cancer”, “rectal
cancer”, “colorectal cancer”, “locally advanced rectal can-
cer”, “stage 1117, “stage II high risk™, “stage II/III or stage-
I and -III”, “preoperative colonoscopy or endoscopy”,
“quality of diagnostic assessment”, “pathology or patho-
logical”, “surgery or surgical”’, “neo-adjuvant or neoad-
juvant or preoperative”, “adjuvant or postoperative”, “ra-
diation oncology or radiotherapy”, ‘“chemotherapy”,
“chemoradiotherapy or radiochemotherapy”, “30-day mor-
tality”, “emergency or elective”, “lymph node evaluation
or examination”. We included all the peer-reviewed arti-

cles, but case reports, letters, abstracts or editorials.

2

The SAS system version V9.3 (SAS Institute Inc., Cary,
North Carolina. USA) was used for analysis.

Results

Overall, 474 patients with CRC were identified at the Ti-
cino Cancer Registry between 1 January 2011 and 31 De-
cember 2012 (324 and 150 with colon and rectal cancers,
respectively). The male:female ratio was 1.14 and median
age at diagnosis was 73 years (range 2699 years). A total
of 392 patients underwent a surgical intervention within 6
months from the diagnosis.

Table 1 reports the results for the 12 selected QIs, includ-
ing the following data: QI general definition; numerator
description, in terms of criteria for patients inclusion and
corresponding number; denominator description, in terms
of criteria for patients eligibility and corresponding num-
ber; QI results, percentage (%) and 95%ClI; list of the nec-
essary medical documentation that have been collected and
examined by the Cancer Registry staff to extract the need-
ed and relevant information to build up the QI; QI ratio-
nale.

The number of cases for which we could not retrieve the
needed information for the QI calculation (reported as
“missing” in table 1) was very low (under 5%) for most
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QIs. The only exception is QI1: for 46 patients (9.7%),
we could not retrieve the CRC detection method in the
archives of the Cancer Registry.

Quality indicators for diagnosis

QI1-3 refer to the clinical domain of diagnosis and are es-
sential to assess the care taken of the patient and the com-
prehensiveness of the diagnostic and staging evaluation,
as well as to plan further diagnostic procedures and treat-
ments (table 1). Overall, 372 CRC were diagnosed on the
basis of symptoms (86.9%; 95% CI 83.7-90.1%), whereas
less than 9% of CRC were detected after an opportunistic
screening examination, such as the faecal occult blood test
or colonoscopy (QI1). According to the examined med-
ical documentation, 90.2% (95% CI 87.2-93.1%) of CRC
patients undergoing surgery were evaluated in a preopera-
tive colonoscopy (QI2). For 113 patients with rectal can-
cers undergoing endoscopy (83.1%, 95% CI 76.8-87.4%),
the distance ab ano was systematically described in the en-
doscopic/pathological reports (QI3).

Quality indicators for pathology

QI4-5 refer to the pathology clinical domain and assess
the quality of the flow of clinical information and the com-
prehensiveness of surgical pathological examinations and
reports, including the staging evaluation necessary for an
appropriate planning of further treatments (table 1). For
85.1% (95% CI 74.9-95.3%) of patients with locally ad-
vanced rectal cancer undergoing neo-adjuvant radiother-
apy = chemotherapy and surgery, the request for patho-
logical examination of the surgical specimen included the
information about the neo-adjuvant radiotherapy =+
chemotherapy (QI4). Of the 101 patients with rectal can-
cers (all stages) undergoing surgery, information about the
radial margins was included in the pathological report for
77.2% cases (95% CI 69.1-85.4%) (QI5).

Quality indicators for treatment

The last seven QIs refer to the clinical domain of treatment
and assess the care taken of the patient, the quality of
both surgical procedures (QI6-9) and oncology/radiother-
apy (QI10-12) (table 1). Less than 9% of CRC patients un-
dergoing surgery were operated on as an emergency (with-
in 24 hours from the onset of symptoms) (QI6), whereas
3.6% (95% CI 1.7-5.4%) died within 30 days from the
date of surgery (QI7, post-operative mortality). For almost
all surgical CRC patients, the surgical specimen had free
margins (QI8: 97.2%, 95% CI 95.5-98.8%). For 86.6%
(95% CI 82.9-90.3%) of the 329 CRC patients undergoing
surgery but not neo-adjuvant therapy, more than 12 lymph
nodes were resected (QI9). Among the 75 patients with lo-
cally advanced rectal cancer (T3-T4 or any T, N+ and M0)
undergoing surgery, 66.7% (95% CI 56.0-77.1%) received
neo-adjuvant radiotherapy + chemotherapy (QI10). Thirty-
seven of the 50 patients with locally advanced rectal can-
cer were operated on within 6 to 8 weeks after the end
of the neo-adjuvant radiotherapy + chemotherapy (QI11:
74%, 95% CI 61.8-86.2%). The proportion of surgical pa-
tients with colon cancer and AJCC TNM stage II (T3-T4,
NO, M0) at high risk (presence of at least one of the fol-
lowing factors: <12 lymph nodes resected, grade 3, lymph
vessel or perineural invasion, tumour obstruction, tumour
perforation, pT4) or AJCC TNM stage 111 (any T, N+, M0),

Swiss Med WKkly. 2017;147:w14530

who underwent adjuvant chemotherapy, was 47% (95% CI
38.0-56.1%) (QI12).

Discussion

The present population-based descriptive study showed by
means of specific QIs that the process of CRC diagnosis
and treatment in southern Switzerland reflects the various
guidelines and has a good quality level in comparison
with other countries. Specifically, the proportion of CRC
patients benefiting from a preoperative colonoscopy was
92% (89% in France), the proportion of patients with local-
ly advanced rectal cancer receiving preoperative radiother-
apy = chemotherapy was 67% (Germany 70%, US 57%),
the proportion of CRC patients operated with an adequate
number of resected lymph nodes was 86.6% (Spain 90%,
US 72%) [22-25]. On the contrary, for other QIs there is
still room for additional improvement, such as the propor-
tion of CRC patients with the diagnosis based on oppor-
tunistic screening (8.6%), which was very low compared
to other regions (Canada 16%, US 14%) [26, 27].

A strength of the present study is the procedure followed
for QI definition and selection, which took into account the
degree of relevance, validity, reliability and feasibility, and
used the validated Delphi methodology including a litera-
ture review of the evidence and the integration of expert
opinions from local clinicians and international experts, as
described in depth previously [11]. An additional relevant
strength of this study is the quality of data collection and
data entry, which were performed by specifically trained
data managers, followed by the in-the-field supervision of
expert professional figures and medical doctors. The Tici-
no Cancer Registry staff had regular access to the onco-
logical medical information from various public or private
data sources, as above mentioned. All needed information
was directly extracted from the original medical documen-
tation, assuring homogeneous interpretation and coding of
data in order to achieve the highest possible level of com-
parability and coherence. Moreover, data collection per-
formed at the population-based level provided representa-
tive results, reducing the risk of a possible selection bias
and representing the entire regional care system. This was
confirmed by Lorez et al., who reported the highest level of
CRC registration completeness in the Ticino Cancer Reg-
istry compared with the other Swiss regions (97.8% in Ti-
cino vs 95.8% in the whole Switzerland) [28].

A major limit of the study concerns the comparisons with
the available literature, particularly the possible differ-
ences in selection criteria, such as patients’ age and co-
morbidities, disease stage distribution, different pathologi-
cal protocols and surgical procedures, heterogeneous adhe-
sion to specific/different national/international guidelines,
as well as the lack of a standardised QI definition (i.e.
numerator/denominator) in the literature. Furthermore, the
literature research performed to select comparative studies
according to the systematic process described above could
have missed some relevant studies. Another limitation of
the study could be the proportion of missing data for a few
QIs. In spite of the high level of overall completeness of
the CRC registration process reported by Lorez et al., re-
porting of some specific information could be improved.
For QI1, measuring the percentage of patients undergoing
opportunistic screening, we observed 9.7% missing data,
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which has a questionable impact on the QI1 result for com-
parative purposes. Concerning the other QIs, the propor-
tion of missing data ranged between 0 and 5.5%, which are
considered as acceptable low proportions having no impact
on the study results. Moreover, a small sample size was
observed for two Qls (QI4 and QI11), consequently pro-
ducing larger 95% Cls and probably affecting the statisti-
cal power of the specific analyses. This could be solved ex-
tending the observation period or the population at risk for
future projects.

In the following paragraphs we comment on the results
of each QI, comparing them, whenever feasible, with the
available literature.

QI1 The primary prognostic factor for colorectal cancer is
the stage at the time of the initial treatment. Diagnosis at
an early stage and/or precancerous condition, the target of
screening tests, could play an important role in curative
treatment and outcome, particularly resulting in better sur-
vival. Despite the implementation of an opportunistic
screening strategy for CRC in our country, the proportion
of patients with CRC (no distinction was made between
average- and high-risk patients) diagnosed through a
screening test appear low (8.6%), and lower when com-
pared with other population-based studies conducted in re-
gions in which organised CRC screening programmes are
implemented: Tuscany, Italy (11% for colon and 16% for
rectum); Canada (16.5% for CRC); Florida, USA (14% for
CRCO) [26, 27, 29].

QI2 Preoperative endoscopic evaluation is recommended
by different guidelines and has several advantages, particu-
larly exact localisation of the lesion, the chance to perform
a biopsy for determination of tumour characteristics, detec-
tion of synchronous precancerous or cancerous lesions and
the removal of polyps, if any [30]. In the study period, 92%
of patients underwent a preoperative colonoscopy, higher
proportion than that reported in the south-east of France
(89%) and in the Netherlands (72%) [22, 31]. Major fac-
tors that could influence the rate of preoperative colono-
scopies are the number of CRC patients operated on as an
emergency, for which colonoscopy is sometimes not per-
formed, and the curative versus palliative intention of the
scheduled surgical intervention.

QI3 The description of exact distance of rectal cancer ab
ano in the endoscopy reports could be useful for planning
additional diagnostic examinations (such as magnetic reso-
nance imaging, which is mandatory for tumours in the low-
er rectum) or treatment that could be different for tumours
in lower and higher rectum [32]. We could compare the
value of 83.1% observed in southern Switzerland only with
the result produced by Malin et al. in the US, where 77% of
the evaluated medical documents described the exact dis-
tance ab ano of the detected cancers [1].

QI4 Communication among medical services could play
an essential role in the quality of offered treatments. The
information as to whether or not patients with locally ad-
vanced rectal cancer received neo-adjuvant radiotherapy
before surgery is essential for the pathologist to provide
a comprehensive examination and the histological tumour
regression grade of such cancers. It is known that the re-
gression grade is correlated to outcome, especially the lo-
cal recurrence rate [33]. Although we did not find in the lit-
erature any data that could be compared with the observed
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proportion of 86.8% in southern Switzerland, we believe
that this value could be improved.

QIS In rectal cancers, the circumferential or radial margins
of surgical intervention should be systematically reported
by pathologists, as it is an independent prognostic factor
influencing local recurrence and survival rates [34]. It
could be used to evaluate the quality of the pathological
documentation: in the study period, 77.2% of reports in-
cluded the exact information of radial margins, but we
could not find any comparable population-based results in
the literature.

QI6 CRC emergency presentation as obstruction, perfora-
tion or intestinal bleeding is mostly due to the presence
of advanced tumours and is associated with high mortality
and morbidity following surgical treatment [35, 36]. Figure
1 depicts some international comparisons: our result ap-
pears to be quite low, at 8.7%, although no CRC screening
programme is implemented in southern Switzerland. We
could expect a further improvement of this QI, if an or-
ganised screening programme were to be implemented [22,
35-42].

QI7 Postoperative mortality within 30 days after CRC
surgery (emergency or elective surgical resection) is a
well-known marker of the quality and safety of the whole
healthcare service. As reported in figure 2, in southern
Switzerland postoperative mortality is very low (3.6%),
and comparable to that in the US and Canada and lower
than in Denmark, the Netherlands and the UK [27, 37,
3941, 43-47]. Since the type of surgery (emergency vs
elective) could represent a significant factor affecting post-
operative mortality, we stratified CRC patients according-
ly. As expected, we found that patients operated on as an
emergency surgery showed a significantly 10-fold higher
30-day postoperative mortality rate (20 vs 2%, p <0.001).
QI8 Free margins (RO) in patients operated on for CRC
represent a well-established prognostic factor and a QI of
surgical procedures [21, 48, 49]. Although most of the pa-
tients included in our study had RO surgery, we could not
compare our results because of a lack of population-based
data in the literature.

QI9 Maximising the number of lymph nodes resected by
the surgeon and analysed by the pathologist enables reli-
able staging, which influences treatment decision making
[50]. Different studies also suggested a better prognosis for

Figure 1: QI6. Proportion of patients with colorectal cancer under-
going emergency surgery: comparison between southern Switzer-
land and other countries.
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patients undergoing adequate resection of intestinal lymph
nodes. Therefore, this QI combines the quality of both
surgery and pathological evaluation [51]. According to the
results reported in figure 3, the proportion of 86.6% ob-
served in southern Switzerland was consistent with that ob-
served in centres of excellence, but higher than that sug-
gested in other population-based studies [22, 25-27, 29,
31, 52-56].

QI10 Preoperative radiotherapy + chemotherapy is widely
accepted as a standard procedure in the treatment of locally
advanced rectal cancers, having an impact in terms of bet-
ter local control and less toxicity, lower local recurrence
rate and increased survival [57]. In a recent population-
based analysis conducted in the south of Switzerland for
the period 2002 to 2007, 61% of patients with locally
advanced rectal cancer received neo-adjuvant treatments
[58]. In the present study, for the same population, the per-
centage increased to 66.7%, representing one of the high-
est values reported in the available literature (fig. 4 [23, 24,
29, 59, 60].

QI11 Several studies comparing short and longer delays
to surgery for locally advanced rectal cancer after radio-
therapy + chemotherapy had some conflicting results in
terms of local control and survival rates [57, 61, 62], Since
we could not distinguish between the two types of radio-
therapy (short vs standard course), QI11 included all pa-
tients undergoing surgery within 6 to 8 weeks after the end

Figure 2: QI7. Proportion of patients with colorectal cancer who
died within 30 days after surgery: comparison of postoperative
mortality between southern Switzerland and other countries.
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Figure 3: QI9. Proportion of patients with colorectal cancer who
had 212 lymph nodes examined: comparison between southern
Switzerland and other countries.
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of such preoperative treatment. The lack of literature con-
cerning the adherence to such recommendations in clinical
practice made it impossible to compare our result (74%) at
the population-based level.

QI12 The use of adjuvant chemotherapy in patients with
colon cancer AJCC TNM Stage II high-risk or AJCC TNM
Stage III could be restricted by patient characteristics such
as old age, short life expectancy, underlying co-morbidities
and performance status and patient’s refusal, as well as
negative predictive factors of the disease such as micro-
satellite instability [48, 63]. In our study population, 47%
of patients with colon cancer undergoing surgery received
adjuvant chemotherapy. This result could be compared on-
ly with a population-based study conducted in Canada,
which reported a similar proportion (53.3%, fig. 5) [64].
When we considered only AJCC TNM stage III colon can-
cers, the percentage increased to 58.9%, similar to that
observed by other researchers in France, the Netherlands,
Canada and the US [65-68]. A further increase was ob-
served when we excluded patients over 74 years old, which
resulted in a proportion of 85.7%, higher than that ob-
served in Italy, confirming the crucial role of age as re-
stricting factor for treatment delivery [29].

The present QC; report promotes the culture of evaluation
of QoCC by healthcare providers, the short-term assess-
ment of the diagnostic-therapeutic process “without wait-
ing” for survival results or as a “complement” to inter-
pretation of survival results, the continuous collaboration
between cancer registries and clinicians, and the expertise
and active involvement of local and international health-

Figure 4: QI10. Proportion of patients with locally advanced rectal
cancer (T3-T4 and/or any T, N+, MO0) receiving neoadjuvant radio-
therapy + chemotherapy: comparison between southern Switzer-
land and other studies.
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ceiving adjuvant chemotherapy: comparison between southern
Switzerland and other studies.
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care providers representing all major disciplines (epidemi-
ologists/statisticians and clinical experts in pathology, ra-

Swiss Med WKkly. 2017;147:w14530

tive on cancer care quality. J Clin Oncol. 2004;22(15):2985-91. doi:
http://dx.doi.org/10.1200/JC0O.2004.09.087. PubMed.

. . . 3 Campbell SM, Roland MO, Buetow SA. Defining quality of care. Soc
diology, surgery, radiotherapy, oncology). This can lead to Sci Med. 2000;51(11):1611-25. doi: hitp://dx.doi.org/10.1016/
increasing quality, acceptance and translation of results in- $0277-9536(00)00057-5. PubMed.
to daily clinical practice, and development of an evaluation 4 Ferlay J, Parkin DM, Steliarova-Foucher E. Estimates of cancer inci-
system at the population-based level involving both public dence and mortality in Europe in 2008. Eur J Cancer.

. N ) L. . 2010;46(4):765-81. doi: http://dx.doi.org/10.1016/j.ejca.2009.12.014.
and private settings, ensuring a real description of a region- PubMed.
al care system without selection bias. 5 Fitzmaurice C, Dicker D, Pain A, Hamavid H, Moradi-Lakeh M, MacIn-
Our study showed the feasibi]ity of the assessment of tyre MF, et al.; Global Burden of Disease Cancer Collaboration. The
QOCC using cancer registry population—based data. Al- Global Burc.len of Cancer l2013. JAMA Oncol. 2015;1(4):505-27. doi:
i ! . http://dx.doi.org/10.1001/jamaoncol.2015.0735. PubMed.
thOUgh Improvements are poss1ble, CRC QI results in 6  Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh
southern Switzerland are generally positive and encourag- JW, Comber H, et al. Cancer incidence and mortality patterns in Europe:
ing, and sometimes favourable in Comparison with other estimates for 40 countries in 2012. Eur J Cancer. 2013;49(6):1374-403.
international studies. Few population cancer registries dm:Ahttp://dxzdm.org/l 0.101 6/,|.eAJca.2A012.124()27. Pu})Mefl.
. . N . . 7  National Institute for Cancer Epidemiology and Registration (NICER).
have published studies referring to QoCC in CRC, partic- http://www.nicer.org/. 2016.
ularly in recent years. Collaboration with cancer registries 8  Bordoni A, Spitale A, Ortelli L, Mazzola P, Peverelli S. Registro can-
could exploit the potential of population level data to as- tonale dei tumori. http://www.ti.ch/cancer. 2017.
sess the QoCC. Further national and international reports ~ °  Beuchardy C, Lutz JM, Kiihni C, Pury P, Wyss N, Strippoli MP, etal. 1
. . tumori in Svizzera. Situazione e sviluppi dal 1983 al 2007. Ufficio Fed-
are urgently needed for comparative analysis, as well as the crale di Statistica (UFS): Neuchatel; 2011,
standardisation of QI definition and measurement that is 10  ArndtV, Feller A, Hauri D, Heusser R, Junker C, Kuehni C, et al. T tu-
absolutely necessary for inter_regional comparative goals. mori in Svizzera, Rapporto 2015. Situazione e sviluppi 1983-2012. Uffi-
cio Federale di Statistica (UFS): Neuchatel; 2016.
Acknowledgements 11 Bianc'hi V, Spitale A, 'Ort‘elli‘ L, Mazmc?hélli L, Bordoni A; QC3' CRC
We are particularly grateful to the QC; CRC Working Group, who con- Working Group. Quality indicators of clinical camjcr care (QC3)'m col-
tributed to critically review the QCs CRC QI for their valuable collab- orectal cancer. BMJ Open. 2013;3(7): €002818. doi: http://dx.doi.org/
X ? 10.1136/bmjopen-2013-002818. PubMed.
orat}og: . . 12 Parkin DM, Chen VW, Ferlay J, Galceran J, Storm HH, Whelan SL.
Barizzi J., Clinical Pathology, Cantonal Institute of Pathology, 6600 c bili d quali 1 istration. IARC Techni-
. N omparability and quality control in cancer registration. echni
chamo, va'lltzerland; Bl'hl F, Gastr'oenterology Dept., Qspedale Re- cal Report No 19. IARC: Lyon; 2004,
gionale Bellinzona e Valli, 6500 Bellinzona, Ospedale Regionale Men- 13 Tyczynski JE, Démaret E, Parkin DM. Standards and guidelines for can-
drisio, 6850 Mendrisio, Switzerland; Christoforidis D., General cer registration in Europe. The ENCR recommendations. Volume I.
Surgery Dept., Ospedale Regionale Lugano, 6900 Lugano, Switzer- IARC Technical Publication n.40. IARC: Lyon; 2003.
land; Franzetti-Pellanda A., Radiation Oncology Dept., Clinica Lu- 14  Ferlay J, Burkhard C, Whelan S, Parkin DM. Check and Conversion
ganese, 6900 Lugano, Switzerland; Giovanella L., Nuclear Medicine Programs for Cancer Registries (IARC/IACR Tools for Cancer Reg-
Dept., Oncology Institute of Southern Switzerland (IOSI), 6500 istries). IARC Technical Report No. 42. IARC: Lyon; 2005.
Bellinzona, Switzerland; Heinkel J., Radiology Dept., Ospedale Re- 15 Martos C, Crocetti E, Visser O, Rous B, Cancer Data Quality Checks
gionale Locarno, 6600 Locarno, Switzerland; Maffei M., Gastroen- Working Group. A proposal on cancer data quality check: one common
terology Dept., Ospedale Regionale Lugano, 6900 Lugano, Switzer- procedure for European cancer registries. Publications Office of the Eu-
land; Mazzucchelli L., Clinical Pathology, Cantonal Institute of ropean Union: Luxembourg; 2014.
Pathology, 6600 Locarno, Switzerland; Miazza B., Gastroenterology 16  European Commission Joint Research Centre. JRC-ENCR Quality
Dept., Ospedale Regionale Lugano, 6900 Lugano, Switzerland; Pel- Check Software, Version 1.7.1. Available from: http://www.encr.eu/in-
loni A., General Surgery Dept., Ospedale Regionale Locarno, 6600 dex.php/downloads/jre-encr-gcs; 2016.
Locarno, Switzerland; Quattropani C., Gastroenterology Dept., Clinica 17 Bullard J, Coleman MP, Robinson D, Lutz JM, Bell J, Peto J. Complete-
Luganese, 6900 Lugano, Switzerland; Rosso R., General Surgery ness of cancer registration: a new method for routine use. Br J Cancer.
Dept., Ospedale Regionale Lugano, 6900 Lugano, Switzerland; Saletti 2000;82(5):1111-6. doi: http://dx.doi.org/10.1054/bjoc.1999.1048.
P., Medical Oncology Dept., Oncology Institute of Southern Switzer- PubMed. . . o
land (IOSI), 6500 Bellinzona, Switzerland; Valli M. C., Radiation On- 18 Bosman FT, Cameiro F, Hruban RH, Theise ND. WHO classification of
cology Dept., Oncology Institute of Southern Switzerland (I0SI), 6500 tumours of the digestive system. International Agency for Research on
Bellinzona, Switzerland; Varini M., Medical Oncology Dept., Clini- Céncer: Lyon; 2010. . .
s . B 19 Fritz A, Percy C, Jack A, Shanmugaratnam K, Sobin L, Parkin DM, et
ca Sant’Anna, 6900 Lugano, Switzerland; Wyttenbach R., Radiolo- . . . .
2 . . . al. International Classification of Diseases for Oncology. 3rd ed. World
gy Dept., Ospedale Regionale Bellinzona e Valli, 6500 Bellinzona, Health Organization: Geneva; 2000,
Switzerland. 20 Edge S, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti AE. AJCC
Cancer Staging. Seventh Edition. Springer: New York; 2010.
Financial disclosure 21 Park JS, Huh JW, Park YA, Cho YB, Yun SH, Kim HC, et al. A circum-
This work was supported by Krebsforschung Schweiz, grant number ferential resection margin of 1 mm is a negative prognostic factor in rec-
KFS — 02668-08-2010, and by Advisory Board Research Ente Os- tal cancer patients with and without neoadjuvant chemoradiotherapy.
pedaliero Cantonale Bellinzona, grant number ABREOC 10/2010. Dis Colon Rectum. 2014;57(8):933-40. doi: http:/dx.doi.org/10.1097/
The funding sources have not any involvement in the study design, in DCR.0000000000000171. PubMed.
the collection, analysis and interpretation of data, in the writing of the ~ 22 Mathoulin-Pélissier S, Bécouarn Y, Belleannée G, Pinon E, Jaffré A,
report and in the decision to submit the paper for publication. Coureau G, et al.; Regional Aquitaine Group for Colorectal cancer
GRACCOR. Quality indicators for colorectal cancer surgery and care
Competing interests according to palienll—, tumor-, andl hospital-related factors. BMC Cancer.
The authors have no conflict of interests. 2012;12(1):297. doi: http://dx.doi.org/10.1186/1471-2407-12-297.
PubMed.
23 Khrizman P, Niland JC, ter Veer A, Milne D, Bullard Dunn K, Carson
References WE, 3rd, et al. Postoperative adjuvant chemotherapy use in patients with
1 Malin JL, Schneider EC, Epstein AM, Adams J, Emanuel EJ, Kahn KL. stage II/III rectal cancer treated with neoadjuvant therapy: a national
Results of the National Initiative for Cancer Care Quality: how can we comprehensive cancer network analysis. J Clin Oncol. 2013;31(1):30-8.
improve the quality of cancer care in the United States? J Clin Oncol. doi: http://dx.doi.org/10.1200/JC0O.2011.40.3188. PubMed.
2006;24(4):626-34. doi: http://dx.doi.org/10.1200/JC0O.2005.03.3365. 24 Klinkhammer-Schalke M, Gerken M, Barlag H, Tillack A. Was kénnen

PubMed.
2 Schneider EC, Epstein AM, Malin JL, Kahn KL, Emanuel EJ. Develop-
ing a system to assess the quality of cancer care: ASCO’s national initia-

Klinische Krebsregister in Zukunft fiir die bevolkerungsbezogene Um-
setzung evidenzbasierter Leitlinien leisten? [Quality management in on-
cology supported by clinical cancer registries]. Z Evid Fortbild Qual

Swiss Medical Weekly - PDF of the online version - www.smw.ch Page 8 of 10

Published under the copyright license “Attribution — Non-Commercial — No Derivatives 4.0”".
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.


http://dx.doi.org/10.1200/JCO.2005.03.3365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16401682&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2004.09.087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15284249&dopt=Abstract
http://dx.doi.org/10.1016/S0277-9536(00)00057-5
http://dx.doi.org/10.1016/S0277-9536(00)00057-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11072882&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2009.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20116997&dopt=Abstract
http://dx.doi.org/10.1001/jamaoncol.2015.0735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26181261&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2012.12.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23485231&dopt=Abstract
http://www.nicer.org/
http://www.ti.ch/cancer
http://dx.doi.org/10.1136/bmjopen-2013-002818
http://dx.doi.org/10.1136/bmjopen-2013-002818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23869102&dopt=Abstract
http://www.encr.eu/index.php/downloads/jrc-encr-qcs
http://www.encr.eu/index.php/downloads/jrc-encr-qcs
http://dx.doi.org/10.1054/bjoc.1999.1048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10737395&dopt=Abstract
http://dx.doi.org/10.1097/DCR.0000000000000171
http://dx.doi.org/10.1097/DCR.0000000000000171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25003288&dopt=Abstract
http://dx.doi.org/10.1186/1471-2407-12-297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22813349&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2011.40.3188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23169502&dopt=Abstract

Original article

Swiss Med WKkly. 2017;147:w14530

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Gesundhwes. 2015;109(6):452-8. doi: Article in German.
http://dx.doi.org/10.1016/j.zefq.2015.08.001. PubMed.

Sancho-Muriel J, Frasson M, Hervas D, Flor-Lorente B, Ramos Ro-
driguez JL, Romero Simé M, et al., ANACO Study Group. Resultados
quirtrgicos estandar tras reseccion oncoldgica de colon. Creacion de un
nomograma para la autoevaluacion [Standard outcome indicators after
colon cancer resection. Creation of a nomogram for autoevaluation]. Cir
Esp. 2017;95(1):30-7. doi: http://dx.doi.org/10.1016/j.cire-
$p.2016.10.001. PubMed.

Siegel EM, Jacobsen PB, Malafa M, Fulp W, Fletcher M, Lee JH, et al.
Evaluating the quality of colorectal cancer care in the state of Florida:
results from the Florida Initiative for Quality Cancer Care. J Oncol
Pract. 2012;8(4):239-45. doi: http://dx.doi.org/10.1200/
JOP.2011.000477. PubMed.

Vergara-Fernandez O, Swallow CJ, Victor JC, O’Connor BI, Gryphe R,
MacRae HM, et al. Assessing outcomes following surgery for colorectal
cancer using quality of care indicators. Can J Surg. 2010;53(4):232—40.
PubMed.

Lorez M, Bordoni A, Bouchardy C, Bulliard JL, Camey B, Dehler S, et
al. Evaluation of completeness of case ascertainment in Swiss cancer
registration. Eur J Cancer Prev. 2017;26:S139-46. doi: http://dx.doi.org/
10.1097/CEJ.0000000000000380. PubMed.

Caldarella A, Amunni G, Angiolini C, Crocetti E, Di Costanzo F, Di
Leo A, et al. Feasibility of evaluating quality cancer care using registry
data and electronic health records: a population-based study. Int J Qual
Health Care. 2012;24(4):411-8. doi: http://dx.doi.org/10.1093/intghc/
mzs020. PubMed.

Isler JT, Brown PC, Lewis FG, Billingham RP. The role of preoperative
colonoscopy in colorectal cancer. Dis Colon Rectum. 1987;30(6):435-9.
doi: http://dx.doi.org/10.1007/BF02556492. PubMed.

van Steenbergen LN, Lemmens VE, Straathof JW, Nijhuis PH, Gelder-
man WA, Coebergh JW. Improvable quality of diagnostic assessment of
colorectal cancer in southern Netherlands. Eur J Gastroenterol Hepatol.
2009;21(5):570-5. doi: http://dx.doi.org/10.1097/
MEG.0b013e328325a6ed. PubMed.

Schmoll HJ, Van Cutsem E, Stein A, Valentini V, Glimelius B, Hauster-
mans K, et al. ESMO Consensus Guidelines for management of patients
with colon and rectal cancer. a personalized approach to clinical decision
making. Ann Oncol. 2012;23(10):2479-516. doi: http://dx.doi.org/
10.1093/annonc/mds236. PubMed.

Hermanek P, Merkel S, Hohenberger W. Prognosis of rectal carcinoma
after multimodal treatment: ypTNM classification and tumor regression
grading are essential. Anticancer Res. 2013;33(2):559-66. PubMed.
Quirke P, Steele R, Monson J, Grieve R, Khanna S, Couture J, et al.;
MRC CRO7/NCIC-CTG CO16 Trial Investigators; NCRI Colorectal
Cancer Study Group. Effect of the plane of surgery achieved on local re-
currence in patients with operable rectal cancer: a prospective study us-
ing data from the MRC CR07 and NCIC-CTG CO16 randomised clini-
cal trial. Lancet. 2009;373(9666):821-8. doi: http://dx.doi.org/10.1016/
S0140-6736(09)60485-2. PubMed.

Sjo OH, Larsen S, Lunde OC, Nesbakken A. Short term outcome after
emergency and elective surgery for colon cancer. Colorectal Dis.
2009;11(7):733-9. doi: http://dx.doi.org/10.1111/
j.1463-1318.2008.01613.x. PubMed.

Kelly M, Sharp L, Dwane F, Kelleher T, Comber H. Factors predicting
hospital length-of-stay and readmission after colorectal resection: a pop-
ulation-based study of elective and emergency admissions. BMC Health
Serv Res. 2012;12(1):77. doi: http://dx.doi.org/10.1186/
1472-6963-12-77. PubMed.

Gooiker GA, Dekker JW, Bastiaannet E, van der Geest LG, Merkus JW,
van de Velde CJ, et al. Risk factors for excess mortality in the first year
after curative surgery for colorectal cancer. Ann Surg Oncol.
2012;19(8):2428-34. doi: http://dx.doi.org/10.1245/
$10434-012-2294-6. PubMed.

Iversen LH. Aspects of survival from colorectal cancer in Denmark. Dan
Med J. 2012;59(4):B4428. PubMed.

Al-Refaie WB, Parsons HM, Habermann EB, Kwaan M, Spencer MP,
Henderson WG, et al. Operative outcomes beyond 30-day mortality: col-
orectal cancer surgery in oldest old. Ann Surg. 2011;253(5):947-52. doi:
http://dx.doi.org/10.1097/SLA.0b013e318216f56¢. PubMed.

Morris EJ, Taylor EF, Thomas JD, Quirke P, Finan PJ, Coleman MP, et
al. Thirty-day postoperative mortality after colorectal cancer surgery in
England. Gut. 2011;60(6):806—13. doi: http://dx.doi.org/10.1136/
2ut.2010.232181. PubMed.

Yang Z, Chen H, Liao Y, Xiang J, Kang L, Wang L, et al. Clinicopatho-
logical characteristics and long-term outcomes of colorectal cancer in el-
derly Chinese patients undergoing potentially curative surgery. Surg To-
day. 2014;44(1):115-22. doi: http://dx.doi.org/10.1007/
800595-013-0507-7. PubMed.

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Porter GA, Urquhart R, Bu J, Johnson P, Grunfeld E. The impact of au-
dit and feedback on nodal harvest in colorectal cancer. BMC Cancer.
2011;11(1):2. doi: http://dx.doi.org/10.1186/1471-2407-11-2. PubMed.
Damhuis RA, Wijnhoven BP, Plaisier PW, Kirkels WJ, Kranse R, van
Lanschot JJ. Comparison of 30-day, 90-day and in-hospital postopera-
tive mortality for eight different cancer types. Br J Surg.
2012;99(8):1149-54. doi: http://dx.doi.org/10.1002/bjs.8813. PubMed.
Paulson EC, Mitra N, Sonnad S, Armstrong K, Wirtalla C, Kelz RR, et
al. National Cancer Institute designation predicts improved outcomes in
colorectal cancer surgery. Ann Surg. 2008;248(4):675-86. PubMed.
Ostenfeld EB, Erichsen R, Iversen LH, Gandrup P, Nergaard M, Jacob-
sen J. Survival of patients with colon and rectal cancer in central and
northern Denmark, 1998-2009. Clin Epidemiol. 2011;3(Suppl 1):27-34.
doi: http://dx.doi.org/10.2147/CLEP.S20617. PubMed.

van Gestel YR, Lemmens VE, de Hingh IH, Steevens J, Rutten HJ,
Nieuwenhuijzen GA, et al. Influence of comorbidity and age on 1-, 2-,
and 3-month postoperative mortality rates in gastrointestinal cancer pa-
tients. Ann Surg Oncol. 2013;20(2):371-80. doi: Correction in: Ann
Surg Oncol. 2013;20(Suppl 3):749. doi: http://dx.doi.org/10.1245/
$10434-012-2663-1. PubMed.

Mik M, Dziki £, Trzcinski R, Dziki A. Risk factors of 30-day mortality
following surgery for colorectal cancer. Pol Przegl Chir.
2016;88(1):26-31. PubMed.

Labianca R, Nordlinger B, Beretta GD, Brouquet A, Cervantes A; ES-
MO Guidelines Working Group. Primary colon cancer: ESMO Clinical
Practice Guidelines for diagnosis, adjuvant treatment and follow-up.
Ann Oncol. 2010;21(Suppl 5):v70-7. doi: http://dx.doi.org/10.1093/an-
nonc/mdql68. PubMed.

Gosens MJ, Klaassen RA, Tan-Go I, Rutten HJ, Martijn H, van den
Brule AJ, et al. Circumferential margin involvement is the crucial prog-
nostic factor after multimodality treatment in patients with locally ad-
vanced rectal carcinoma. Clin Cancer Res. 2007;13(22 Pt 1):6617-23.
doi: http://dx.doi.org/10.1158/1078-0432.CCR-07-1197. PubMed.
Morris EJ, Maughan NJ, Forman D, Quirke P. Identifying stage III col-
orectal cancer patients: the influence of the patient, surgeon, and pathol-
ogist. J Clin Oncol. 2007;25(18):2573-9. doi: http://dx.doi.org/10.1200/
JCO.2007.11.0445. PubMed.

Bilimoria KY, Bentrem DJ, Stewart AK, Talamonti MS, Winchester DP,
Russell TR, et al. Lymph node evaluation as a colon cancer quality mea-
sure: a national hospital report card. J Natl Cancer Inst.
2008;100(18):1310-7. doi: http://dx.doi.org/10.1093/jnci/djn293.
PubMed.

Dejardin O, Ruault E, Jooste V, Pornet C, Bouvier V, Bouvier AM, et
al. Volume of surgical activity and lymph node evaluation for patients
with colorectal cancer in France. Dig Liver Dis. 2012;44(3):261-7. doi:
http://dx.doi.org/10.1016/j.d1d.2011.10.003. PubMed.

Porter GA, Urquhart R, Bu J, Johnson P, Rayson D, Grunfeld E. Im-
proving nodal harvest in colorectal cancer: so what? Ann Surg Oncol.
2012;19(4):1066-73. doi: http://dx.doi.org/10.1245/s10434-011-2073-9.
PubMed.

Valsecchi ME, Leighton J, Jr, Tester W. Modifiable factors that influ-
ence colon cancer lymph node sampling and examination. Clin Colorec-
tal Cancer. 2010;9(3):162-7. doi: http://dx.doi.org/10.3816/
CCC.2010.n.022. PubMed.

Chou JF, Row D, Gonen M, Liu YH, Schrag D, Weiser MR. Clinical
and pathologic factors that predict lymph node yield from surgical speci-
mens in colorectal cancer: a population-based study. Cancer.
2010;116(11):2560-70. doi: http://dx.doi.org/10.1002/cncr.25032.
PubMed.

Chung KP, Chang YJ, Lai MS, Kuo RN, Cheng SH, Chen LT, et al. Is
quality of colorectal cancer care good enough? Core measures develop-
ment and its application for comparing hospitals in Taiwan. BMC Health
Serv Res. 2010;10(1):27. doi: http://dx.doi.org/10.1186/
1472-6963-10-27. PubMed.

Glimelius B, Pahlman L, Cervantes A; ESMO Guidelines Working
Group. Rectal cancer: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol. 2010;21(Suppl 5):v82—6. doi:
http://dx.doi.org/10.1093/annonc/mdq170. PubMed.

Spitale A, Franzetti-Pellanda A, Mazzola P, Richetti A, Mazzuchelli L,
Bordoni A. Impact of preoperative radiotherapy on survival in locally
advanced rectal cancer: an observational population-based study from
the South of Switzerland. Eur J Cancer Prev. 2012;21(2):139-46. doi:
http://dx.doi.org/10.1097/CEJ.0b013e32834c9¢56. PubMed.

Eldin NS, Yasui Y, Scarfe A, Winget M. Adherence to treatment guide-
lines in stage II/III rectal cancer in Alberta, Canada. Clin Oncol (R Coll
Radiol). 2012;24(1):e9-17. doi: http://dx.doi.org/10.1016/

j-clon.2011.07.005. PubMed.

Fitzgerald TL, Biswas T, O’Brien K, Zervos EE, Wong JH. Neoadjuvant
radiotherapy for rectal cancer: adherence to evidence-based guidelines

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Published under the copyright license “Attribution — Non-Commercial — No Derivatives 4.0”".
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 9 of 10


http://dx.doi.org/10.1016/j.zefq.2015.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26474650&dopt=Abstract
http://dx.doi.org/10.1016/j.ciresp.2016.10.001
http://dx.doi.org/10.1016/j.ciresp.2016.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27916194&dopt=Abstract
http://dx.doi.org/10.1200/JOP.2011.000477
http://dx.doi.org/10.1200/JOP.2011.000477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23180990&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20646396&dopt=Abstract
http://dx.doi.org/10.1097/CEJ.0000000000000380
http://dx.doi.org/10.1097/CEJ.0000000000000380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28574868&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzs020
http://dx.doi.org/10.1093/intqhc/mzs020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22597705&dopt=Abstract
http://dx.doi.org/10.1007/BF02556492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3595362&dopt=Abstract
http://dx.doi.org/10.1097/MEG.0b013e328325a6ed
http://dx.doi.org/10.1097/MEG.0b013e328325a6ed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19190499&dopt=Abstract
http://dx.doi.org/10.1093/annonc/mds236
http://dx.doi.org/10.1093/annonc/mds236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23012255&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23393349&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(09)60485-2
http://dx.doi.org/10.1016/S0140-6736(09)60485-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19269520&dopt=Abstract
http://dx.doi.org/10.1111/j.1463-1318.2008.01613.x
http://dx.doi.org/10.1111/j.1463-1318.2008.01613.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18624817&dopt=Abstract
http://dx.doi.org/10.1186/1472-6963-12-77
http://dx.doi.org/10.1186/1472-6963-12-77
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22448728&dopt=Abstract
http://dx.doi.org/10.1245/s10434-012-2294-6
http://dx.doi.org/10.1245/s10434-012-2294-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22396000&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22459726&dopt=Abstract
http://dx.doi.org/10.1097/SLA.0b013e318216f56e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21490452&dopt=Abstract
http://dx.doi.org/10.1136/gut.2010.232181
http://dx.doi.org/10.1136/gut.2010.232181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21486939&dopt=Abstract
http://dx.doi.org/10.1007/s00595-013-0507-7
http://dx.doi.org/10.1007/s00595-013-0507-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23440360&dopt=Abstract
http://dx.doi.org/10.1186/1471-2407-11-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21199578&dopt=Abstract
http://dx.doi.org/10.1002/bjs.8813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22718521&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18936581&dopt=Abstract
http://dx.doi.org/10.2147/CLEP.S20617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21814467&dopt=Abstract
http://dx.doi.org/10.1245/s10434-012-2663-1
http://dx.doi.org/10.1245/s10434-012-2663-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22987098&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27096771&dopt=Abstract
http://dx.doi.org/10.1093/annonc/mdq168
http://dx.doi.org/10.1093/annonc/mdq168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20555107&dopt=Abstract
http://dx.doi.org/10.1158/1078-0432.CCR-07-1197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18006762&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2007.11.0445
http://dx.doi.org/10.1200/JCO.2007.11.0445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17577036&dopt=Abstract
http://dx.doi.org/10.1093/jnci/djn293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18780863&dopt=Abstract
http://dx.doi.org/10.1016/j.dld.2011.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22119218&dopt=Abstract
http://dx.doi.org/10.1245/s10434-011-2073-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21969083&dopt=Abstract
http://dx.doi.org/10.3816/CCC.2010.n.022
http://dx.doi.org/10.3816/CCC.2010.n.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20643621&dopt=Abstract
http://dx.doi.org/10.1002/cncr.25032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20499400&dopt=Abstract
http://dx.doi.org/10.1186/1472-6963-10-27
http://dx.doi.org/10.1186/1472-6963-10-27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20105287&dopt=Abstract
http://dx.doi.org/10.1093/annonc/mdq170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20555109&dopt=Abstract
http://dx.doi.org/10.1097/CEJ.0b013e32834c9c56
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22252302&dopt=Abstract
http://dx.doi.org/10.1016/j.clon.2011.07.005
http://dx.doi.org/10.1016/j.clon.2011.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21802914&dopt=Abstract

Original article

Swiss Med Wkly. 2017;147:w14530

61

62

63

64

in clinical practice. World J Surg. 2013;37(3):639—45. doi:
http://dx.doi.org/10.1007/s00268-012-1862-z. PubMed.

Saglam S, Bugra D, Saglam EK, Asoglu O, Balik E, Yamaner S, et al.
Fourth versus eighth week surgery after neoadjuvant radiochemotherapy
in T3-4/NO+ rectal cancer: Istanbul R-01 study. J Gastrointest Oncol.
2014;5(1):9-17. PubMed.

Tran CL, Udani S, Holt A, Arnell T, Kumar R, Stamos MJ. Evaluation
of safety of increased time interval between chemoradiation and resec-
tion for rectal cancer. Am J Surg. 2006;192(6):873—7. doi:
http://dx.doi.org/10.1016/j.amjsurg.2006.08.061. PubMed.

Hewish M, Lord CJ, Martin SA, Cunningham D, Ashworth A. Mis-
match repair deficient colorectal cancer in the era of personalized treat-
ment. Nat Rev Clin Oncol. 2010;7(4):197-208. doi: http://dx.doi.org/
10.1038/nrclinonc.2010.18. PubMed.

Rayson D, Urquhart R, Cox M, Grunfeld E, Porter G. Adherence to clin-
ical practice guidelines for adjuvant chemotherapy for colorectal cancer
in a Canadian province: a population-based analysis. J Oncol Pract.
2012;8(4):253-9. doi: http://dx.doi.org/10.1200/JOP.2012.000578.
PubMed.

65

66

67

68

Abraham A, Habermann EB, Rothenberger DA, Kwaan M, Weinberg
AD, Parsons HM, et al. Adjuvant chemotherapy for stage III colon can-
cer in the oldest old: results beyond clinical guidelines. Cancer.
2013;119(2):395-403. doi: http://dx.doi.org/10.1002/cner.27755.
PubMed.

van den Broek CB, Bastiaannet E, Dekker JW, Portielje JE, de Craen
Al, Elferink MA, et al. Time trends in chemotherapy (administration
and costs) and relative survival in stage III colon cancer patients - a
large population-based study from 1990 to 2008. Acta Oncol.
2013;52(5):941-9. doi: http://dx.doi.org/10.3109/
0284186X.2012.739730. PubMed.

Phelip JM, Molinié¢ F, Delafosse P, Launoy G, Trétarre B, Bara S, et al.
A population-based study of adjuvant chemotherapy for stage-II and -III
colon cancers. Gastroenterol Clin Biol. 2010;34(2):144-9. doi:
http://dx.doi.org/10.1016/j.gcb.2009.08.012. PubMed.

Johnson A, Rees JR, Schwenn M, Riddle B, Verrill C, Celaya MO, et al.
Oncology care in rural northern new England. J Oncol Pract.
2010;6(2):81-9. doi: http://dx.doi.org/10.1200/JOP.200015. PubMed.

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Published under the copyright license “Attribution — Non-Commercial — No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 10 of 10


http://dx.doi.org/10.1007/s00268-012-1862-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23224073&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24490038&dopt=Abstract
http://dx.doi.org/10.1016/j.amjsurg.2006.08.061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17161111&dopt=Abstract
http://dx.doi.org/10.1038/nrclinonc.2010.18
http://dx.doi.org/10.1038/nrclinonc.2010.18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20177404&dopt=Abstract
http://dx.doi.org/10.1200/JOP.2012.000578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23180992&dopt=Abstract
http://dx.doi.org/10.1002/cncr.27755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22806931&dopt=Abstract
http://dx.doi.org/10.3109/0284186X.2012.739730
http://dx.doi.org/10.3109/0284186X.2012.739730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23145507&dopt=Abstract
http://dx.doi.org/10.1016/j.gcb.2009.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20079591&dopt=Abstract
http://dx.doi.org/10.1200/JOP.200015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20592781&dopt=Abstract

