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Abstract Routine breast cancer follow-up aims at
detecting second primary breast cancers and loco regional
recurrences preclinically. We studied breast cancer follow-
up practice and mode of relapse detection during the first
5 years of follow-up to determine the efficiency of the
follow-up schedule. The Netherlands Cancer Registry
provided data of 6,509 women, operated for invasive non-
metastatic breast cancer in 2003—2004. In a random sample
including 144 patients, adherence to follow-up guideline
recommendations was studied. Mode of relapse detection
was studied in 124 patients with a second primary breast
cancer and 160 patients with a loco regional recurrence. On
average 13 visits were performed during the first 5 years of
the follow-up, whereas nine were recommended. With one,
two and three medical disciplines involved, the number of
visits was 9, 14 and 18, respectively. Seventy-five percent

S. M. E. Geurts (<)) - F. de Vegt - K. K. H. Aben -

A. L. M. Verbeek - J. A. A. M. van Dijck

Department of Epidemiology, Biostatistics and HTA,
Radboud University Nijmegen Medical Centre, PO Box 9101,
6500 HB Nijmegen, The Netherlands

e-mail: S.Geurts@ebh.umcn.nl

S. Siesling - K. Flobbe - K. K. H. Aben -

M. van der Heiden-van der Loo

Comprehensive Cancer Centre the Netherlands, Utrecht,
The Netherlands

S. Siesling
Health Technology and Services Research, Twente University,
Enschede, The Netherlands

V. C. G. Tjan-Heijnen

Department of Internal Medicine, GROW — School for Oncology
and Developmental Biology, Division of Medical Oncology,
Maastricht University Medical Centre, Maastricht,

The Netherlands

(93/124) of patients with a second primary breast cancer,
42 % (31/74) of patients with a loco regional recurrence
after breast conserving surgery and 28 % (24/86) of
patients with a loco regional recurrence after mastectomy
had no symptoms at detection. To detect one loco regional
recurrence or second primary breast cancer preclinically,
1,349 physical examinations versus 262 mammography
and/or MRI tests were performed. Follow-up provided by
only one discipline may decrease the number of unneces-
sary follow-up visits. Breast imaging plays a major and
physical examination a minor role in the early detection of
second primary breast cancers and loco regional recur-
rences. The yield of physical examination to detect relapses
early is low and should therefore be minimised.

Keywords Breast cancer - Mammography -
Physical examination - Relapse - Routine follow-up

Introduction

Routine follow-up after curative-intent treatment for breast
cancer is standard medical practice [1]. Routine follow-up
aims at providing psychosocial care and monitoring the
side-effects of primary treatment. Another prominent
objective is the early detection of a second primary breast
cancer (SPBC) or local or regional recurrence (LRR) by
means of routine physical examination and mammography.
Early detection of a SPBC or LRR yields a survival benefit
when compared with symptomatic relapses [2, 3]. Detec-
tion of distant metastases in the preclinical phase is no
primary aim of routine follow-up because early initiation of
treatment does not prolong survival time [4].

The yield of breast cancer follow-up can be estimated by
the number of relapses detected asymptomatically and
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depends on the actual number of tests applied in practice.
Recently, two studies in the Netherlands and one in Canada
reported more follow-up visits in clinical practice than
recommended, whereas yearly breast imaging was under use
[5-7]. The degree of over- and under-use varied between
the studies. The proportion of relapses detected in the
asymptomatic phase differs between SPBCs and LRRs and
varied over time [8, 9]. Studies on whether physical
examination or mammography gave the first sign of
recurrence were limited by sample size or outdated [9, 10].

The aim of this study was to compare current daily
follow-up practice with the guideline recommendations
and to assess the mode of relapse detection in patients
treated for invasive breast cancer with curative intent in
2003-2004 in the Netherlands.

Patients and methods

The inception cohort comprises all women consecutively
diagnosed and operated for non-metastatic invasive breast
cancer in 2003-2004 in 37 hospitals in four regions of the
Netherlands Cancer Registry (NCR) (Fig. 1). Patients with
a history of invasive cancer of any type, with the exception
of basal cell carcinoma of the skin, were not eligible. From
the inception cohort we selected 666 patients with a relapse
diagnosed within 5 years after the primary diagnosis,
including all 148 patients with SPBCs, all 260 patients with
LRRs and 258 patients with distant metastases (44 %
randomly selected for efficiency reasons) as first relapse
(Fig. 1).

For efficiency reasons breast cancer follow-up practice
was studied in 144 breast cancer patients who were ran-
domly selected from 15 hospitals, named the ‘random
cohort sample’ (Fig. 1). The hospitals were selected based
on geographical location, namely eastern Netherlands, and
include university, teaching and non-teaching hospitals.

Patient, tumour and treatment characteristics and the
incidence of relapse within 5 years after diagnosis were
available from the NCR. Detailed information regarding
follow-up visits, tests and mode of detection was retro-
spectively collected from medical records between Sep-
tember 2010 and May 2011 by registry clerks of the NCR.

Patients with unknown pathological TNM staging were
classified according to their clinical TNM stage. Synchro-
nous bilateral breast cancer was defined as a contralateral
breast cancer diagnosed within 3 months from the first
breast cancer. The tumour with the highest Nottingham
Prognostic Index was included as the primary tumour [11].
All secondary contralateral breast cancers diagnosed more
than 3 months after the first breast cancer were defined as a
SPBC, as were second primaries in the ipsilateral breast
based on pathological findings. A local recurrence was
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defined as a relapse in the ipsilateral breast, scar, skin or
chest wall. A regional recurrence was defined as a relapse in
the supraclavicular, infraclavicular, internal mammary or
axillary lymph nodes [12]. A distant metastasis included all
distant bone and visceral relapses, distant lymph nodes and
extended skin recurrences. Relapse was defined as a SPBC,
LRR or distant metastasis. If a new relapse was diagnosed
within the treatment period of the previous one, both
relapses were considered to be diagnosed simultaneously.
Follow-up practice was studied in the random cohort
sample. Consultations by a surgeon, medical oncologist,
radiotherapist or oncology nurse were considered as fol-
low-up visits. Patients were grouped according to the
number of medical disciplines involved at least once during
follow-up. A visit was registered as a follow-up visit if
physical examination was performed, in accordance with a
judgement about disease status. Visits related to wound
control or the surveillance of other diseases were excluded.
Visits at which only a test was performed, e.g. mammog-
raphy, were not counted, but included in the consultation
where the result of the exam was discussed with the
patient. Interval visits were defined as patient initiated
once. Complaints at visits were defined as reported patient
symptoms that might indicate breast cancer relapse.

Guideline recommendations

According to the Dutch guideline on breast cancer treat-
ment, which was in use between 2002 and 2008, breast
cancer patients should be clinically examined every
3 months during the first year, every 6 months during the
second year, and yearly up to and including year 5 after
primary treatment [1]. In addition, annual mammography is
advised, and also MRI for patients with a BRCA1 or
BRCA2 mutation. For women aged 60-75 years, mam-
mography may be offered biennially. Since 2008 yearly
mammography was advised to all patients, irrespective of
age [13].

Data analyses

Start of follow-up was defined as the last date of primary
loco regional or chemotherapeutic treatment and may,
therefore, start before hormonal or targeted therapy. The
end of follow-up was set at first relapse, death, or last date
of follow-up.

Guideline adherence was evaluated by comparing the
mean number of follow-up visits and mammograms or MRIs
performed with the recommendations. Adherence rates for
follow-up visits were categorized as fewer visits than rec-
ommended, consistent with recommendations and more
visits than recommended [7]. Patients discharged from
routine follow-up during the fifth year of follow-up were
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Fig. 1 Flow chart for breast
cancer patients’ inclusion,
selection, registration and
analysis based on minimal five
years of follow-up

Y

105 patients excluded,
follow-up unknown

387 patients (66%) with
a DM excluded at
random for efficiency
reasons

Patients diagnosed with non-metastatic invasive breast cancer in the Netherlands in 2003 or 2004

Netherlands Cancer Registry
8 regions, 96 hospitals

1
Regions and hospitals selected based on geographical location

INCEPTION COHORT, N=6509
Metherlands Cancer Registry
4 regions, 37 hospitals

I
Regions and hospitals selected based on geographical location
¥

Metherlands Cancer Registry
2 regions, 15 hospitals

5351 patients excluded,
no relapse

RANDOM COHORT SAMPLE, N=144
127 patients without relapse
17 patients with relapse

666 patients with relapse selected
First event: 148 SPBC, 260 LRR, 258 DM (44%)

Y

47 patients excluded
during registration,
Reasons: 12 follow-up
unknown, 2 missing

> patient records, 10
previous invasive
cancer, 3 DM at primary
diagnosis, 3 no relapse,
17 reason not registered

619 patients with relapse registered
First event: 129 SPBC, 162 LRR, 247 DM, 70
LRR+DM, 8 SPBC+DM, 2 SPBC+LRR, 1

SPBC+LRR+DM

9 patients excluded
from the analyses,
relapsed during
primary treatment 5
SPBC, 2 LRR, 2 DM

BREAST CANCER RELAPSE

610 patients analysed

First event: 124 SPBC, 160 LRR, 245 DM, 70
LRR+DM, 8 SPBC+DM, 2 SPBC+LRR, 1

SPEC+LRR+DM

included in the analyses until the end of year 5. Patients who
stopped to attend the routine follow-up for no specific reason
were considered non-attendant for the remainder of the
5-year follow-up period. All mammographic and breast MRI
examinations performed during the follow-up period, i.e.
routine or indicated, were included in the analyses. Patients
with at least 1 mammogram or breast MRI examination per
year were considered to be compliant to yearly breast
imaging. Compliance to breast imaging during the first
5 years of follow-up was defined as at least 4 exams.
Relapses were categorised according to the presence of
symptoms at diagnosis, whether the corresponding visit
was routine or interval and which test, e.g. physical
examination or breast imaging, raised the first suspicion for
relapsed breast cancer. This mode of relapse detection was

outlined by site of isolated SPBC and LRR. Mode of LRR
detection was displayed by the type of primary surgery.

Results

The characteristics of the inception cohort and the random
patient cohort sample were comparable (Table 1). In the
random cohort sample, genetic testing was performed in 12
(8 %) patients; in 2 (1 %) patients a BRCA1 mutation was
found. During the first 5 years 1,645 visits were performed:
1,552 routine, 83 interval and 10 indefinable visits. In the
same period 15 patients died, 17 patients relapsed, one
patient emigrated and one patient did not undergo further
follow-up exams because of co-morbidity.
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The mean number of visits decreased during follow-up:
from 3.9 in year 1 to 1.8 in year 5 (Table 2). Throughout
follow-up years 1-5, respectively 31, 50, 76, 75 and 62 % of
patients underwent more visits than recommended. When
one discipline performed routine follow-up controls, 9.1
visits were performed during the first 5 years of follow-up.

The follow-up frequency increased when more disciplines
were involved in routine follow-up: 13.7 visits in case of two
disciplines and 18.0 visits when the surgeon, radiotherapist
and medical oncologist all provided follow-up care.
During the first 5 years of follow-up 533 mammograms
and 54 breast MRIs were performed. In this period, 8 % of

Table 1 Patient, tumour and treatment characteristics at initial breast cancer diagnosis in 2003 and 2004

Characteristic Inception cohort Random cohort sample Breast cancer relapse
n = 6,509 n =144 SPBC n = 124 LRR n = 160
Age at surgery, median (range) years 58 (20-96) 57 (28-88) 58 (31-85) 55 (20-89)
Tumour stage, n (%)
pT1 3,805 (58) 91 (63) 85 (69) 90 (56)
pT2 2,375 (36) 47 (33) 36 (29) 65 (40)
pT3 220 (3) 32 2(2) 1()
pT4 106 (2) 3(2) 1(1) 4 (3)
Unknown 3 (0)
Nodal stage, n (%)
pNO 3,757 (58) 91 (64) 97 (78) 94 (59)
pN1 1,805 (28) 36 (25) 17 (14) 46 (29)
pN2 552 (8) 8 (6) 6 (5) 9 (6)
pN3 285 (4) 4(3) 32 9 (6)
Unknown 110 (2) 503) 1 (1) 2 (1)
Tumour grade, n (%)
Grade 1 1,161 (18) 30 (21) 27 (22) 20 (13)
Grade 2 2,649 (41) 60 (42) 64 (52) 63 (39)
Grade 3 1,989 (31) 41 (28) 19 (15) 63 (39)
Unknown 710 (11) 13 (9) 14 (11) 14 (9)
Histology, n (%)
Ductal 5,022 (77) 119 (83) 90 (73) 133 (83)
Lobular 737 (11) 17 (12) 22 (18) 8 (5)
Other 750 (12) 8 (6) 12 (10) 19 (12)
Bilateral breast cancer, n (%)
Yes 97 (1) 1(1) NA 3(2)
Receptor status, n (%)
ER and/or PR positive 2,894 (77) 123 (85) 103 (83) 105 (66)
ER and PR negative 627 (17) 18 (13) 13 (10) 45 (28)
Unknown 240 (6) 3(2) 8 (7) 10 (6)
Not registered 2,748
Surgery, n (%)
Breast conserving 3,444 (53) 68 (47) 71 (57) 74 (46)
Mastectomy 3,060 (47) 76 (53) 53 (43) 86 (54)
Unknown 5 (0)
Radiotherapy, n (%)
Yes 4,239 (65) 83 (58) 83 (67) 86 (54)
Chemotherapy, n (%)
Yes 2,430 (37) 45 (31) 27 (22) 54 (34)
Hormonal therapy, n (%)
Yes 2,722 (42) 64 (44) 26 (21) 45 (28)

ER oestrogen receptor, LRR loco regional recurrence, NA not applicable, PR progesterone receptor, SPBC second primary breast cancer
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Table 4 Mode of first relapse

- Mode of detection SPBC LRR after LRR after
detection in 374 relapsed breast n— 124 BCS n — 74 mastectomy 7 = 86
cancer patients: the first test that _ _ _ yn=
raised suspicion for relapsed Asymptomatic 93 (75 %) 31 (42 %) 24 (28 %)
breast cancer, N (%) . .

Detected at a routine visit 85 31 22

Physical examination 11 13 18

Local imaging® 66 17 3

Physical examination and local imaging 8 1 1

Blood tests - - -

Chance finding 7 - 2

Unknown 1 - -

BCS breast conserving surgery, Symptomatic 31 (25 %) 42 (57 %) 62 (72 %)
LRR loco regional recurrence, Detected at a routine visit 16 9 16
SPBC second primary breast Detected at an interval visit 15 33 45
cancer Unknown - - 1
# local imaging includes Unknown _ 13 %) _

mammography or breast MRI

patients received less than 4 breast imaging tests, 32 %
received four exams, 48 % received five tests and 13 % more
than five examinations. No difference in breast imaging
frequency was observed between patients aged <59 years
and those aged 60-74 years (Table 3). Patients aged 75"
years received less breast imaging tests compared with
younger patients. Adherence to yearly breast imaging tended
to be better when more than one discipline were involved.
Patients followed up by one discipline were older than
patients with two or three disciplines involved in follow-up
care: the median (range) age at diagnosis was 64 (38-86)
years, 55 (28-88) years and 51 (33-70) years, respectively.

The mode of relapse detection was assessed in 124
patients with a SPBC and 160 patients with a LRR (Fig. 1).
SPBCs were mainly detected in an early stage: 14 % were
in situ, 52 % stage I, 24 % stage II, 5 % stage III and 6 %
unknown. Three in four SPBCs were detected asymptom-
atically at a routine visit of which 71 % (66/93) by local
breast imaging alone (Table 4). The proportion of SPBCs
detected asymptomatically decreased with the SPBC stage:
16 (94 %) of in situ cancers, 49 (77 %) of SPBCs detected
in stage I, 20 (67 %) in stage II, 4 (67 %) in stage III and 4
(57 %) for SPBCs of unknown stage.

Of the 160 LRRs, 59 % were local, 33 % were regional
and 8 % were loco regional. After breast conserving sur-
gery (BCS), 42 % of LRRs were detected asymptomati-
cally of which 55 % (18/31) by local breast imaging
modalities (Table 4). In patients who underwent mastec-
tomy, 28 % of LRRs were detected asymptomatically of
which 75 % (18/24) by physical examination.

In general, there was no trend observed between the
number of disciplines involved in a patient’s follow-up and
the proportion of relapses detected asymptomatically (data
not shown).
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In total, 10.8 routine visits (1,552 routine visits in 144
patients) and 3.9 breast imaging procedures (562 exams in
144 patients) were performed per patient during the first
5 years of follow-up. An asymptomatic recurrence was
detected in 2.1 % of patients (85 SPBCs and 53 LRRs
detected asymptomatically in 6,509 patients). Forty-two
asymptomatic patients had their LRR or SPBC detected by
physical examination alone, 86 patients by breast imaging
alone and 10 patients by both modalities (Table 4). Cor-
respondingly, 1,349 physical exams were performed to
detect 1 LRR or SPBC before symptoms occur. Regarding
breast imaging, 262 mammographies and/or breast MRIs
were performed to detect 1 LRR or SPBC early.

Discussion

We observed an overuse of breast cancer follow-up visits
in 15 hospitals in the Netherlands in 2003-2011, which was
also observed previously in the Netherlands [5, 6] and
Canada [7]. Follow-up frequency remarkably increased
with the number of medical disciplines involved in routine
follow-up. In line with our findings, Grandjean et al. [6]
observed a slight underuse of yearly breast imaging in
patients diagnosed in 2003 in two hospitals in the Neth-
erlands. Adherence was, however, better than in patients
diagnosed in 1989-2002 in the Netherlands [5] and in
1998-1999 in Canada [7].

In this study, all patient records from the surgeon,
radiotherapist and medical oncologist were meticulously
examined by trained registry clerks from the NCR, which is
an important strength of this study. The retrospective
design may, however, have hampered correct classification
of follow-up visits and tests. Degree of adherence should
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be interpreted with caution. Patients may have advanced or
delayed visits which may have led to fewer visits in 1 year
and more visits in another. However, the total number of
visits during the first 5 years of follow-up is probably
estimated correctly. Furthermore, patient-initiated interval
visits were included in the adherence calculations. One
might argue whether these are advanced or extra visits. The
impact of interval visits on guideline adherence was,
however, small: on average 0.6 interval visits were
observed in 5 years. The degree of adherence to yearly
mammography may be overestimated as all mammograms
and breast MRIs performed in the follow-up period were
included. A study in the United States showed that 18 % of
the 319 mammograms were diagnostic rather than routine
[14]. In contrast, inclusion of patients who underwent
bilateral mastectomy may have resulted in a slight under-
estimation of adherence to yearly breast imaging. The
prevalence of patients who underwent bilateral mastectomy
was not registered, but breast imaging was provided at least
once to all but one patient.

Three out of four patients were asymptomatic at SPBC
detection. Others reported an asymptomatic detection rate
varying between 59 and 77 % [8, 10, 15, 16]. Breast
imaging plays a prominent role in the early detection of
SPBCs, as was reported previously [10, 16].

Thirty-four percent of LRRs were detected in the
asymptomatic phase and this rate was higher in patients
treated with BCS (42 %) than with mastectomy (28 %). A
similar observation was made in 1989-2002: 69 and 30 %,
respectively [10]. In contrast, a meta-analysis suggested a
trend towards a higher proportion of LRRs detected
asymptomatically in patients treated with mastectomy
(47 %) than BCS (36 %), and in studies reported before
1995 (46 %) than in 1995 and later (32 %) [9]. Both findings
may be explained by the steep increase in BCS since the mid
1980s [17, 18] and decreased risk of LRRs [19, 20]. After
mastectomy, 21 % of recurrences were detected asymp-
tomatically by physical examination. A slightly higher rate
(30 %) was observed in the Netherlands in 1989-2002 [10].
For patients treated with BCS, physical examination seems
to be of equal value for the asymptomatic detection of LRRs
as yearly mammography [10, 21].

In the Netherlands, follow-up is advised to be coordi-
nated by one medical discipline since 2012 [22]. The new
monodisciplinary approach may improve guideline adher-
ence, as the current study showed an overuse of follow-up
services when two or three disciplines were involved.
Routine follow-up, including physical examination and
mammography, is advised to be performed once a year
during the first 5-years, irrespective of age. The decrease in
frequency of physical examination during follow-up was
based on the findings published by Lu et al. [10] and
Montgomery et al. [21]. In line with the present study, they

observed that physical examination has only a modest role
in the early detection of SPBCs and LRRs. The decrease in
risk of LRR over time [19, 20] and the asymptomatic
detection rate of approximately 20 % minimises the yield
of routine physical examinations. Lu et al. [10] observed
that during the first 5 years of follow-up 1,041 physical
examinations were done to detect 1 LRR for patients
diagnosed in the Netherlands in 1989-2002. In the present
study, 1,349 physical exams were performed to detect 1
SPBC or LRR early. Although this seems to justify a less
frequent follow-up programme, the impact on patient out-
come is unknown and needs monitoring.

Yearly follow-up may be too infrequent to be able to
provide psychosocial care adequately and to monitor the
side-effects of primary treatment, especially during the first
year following the treatment. It is important to incorporate
these objectives in routine follow-up [23, 24]. Specialised
nurses and general practitioners play an important role
herein [25-27].

Follow-up tests themselves may cause psychosocial and
physical harm in healthy survivors due to false positive find-
ings, unnecessary investigations and overtreatment [28, 29].
Future studies should target at determining the optimal com-
bination of breast cancer follow-up tests, timing and duration,
based on the benefits, harms and costs of routine testing.

Conclusion

In the Netherlands, more follow-up visits are done than rec-
ommended. Follow-up provided by one discipline may
improve guideline adherence. Breast imaging plays a major
role in the early detection of SPBCs and LRRs. Although
physical examination detects 20 % of LRRs asymptomati-
cally, a less intensive frequency of the physical examination
seems justifiable. Monitoring the pattern of follow-up care and
mode of detection remains important in the future as guideline
recommendations in the Netherlands changed in 2012.

Acknowledgments The authors thank the registrars of the Nether-
lands Cancer Registry locations Nijmegen, Utrecht, Maastricht and
Groningen/Enschede, and the scientific staff and registrars of the
Netherlands Cancer Registry for the collection of data. This study was
supported by a grant from the Dutch Cancer Society (Grant No. KUN
2008-4086).

Conflicts of interest
of interest.

The authors declare that they have no conflict

References

1. Kwaliteitsinstituut voor de Gezondheidszorg CBO, Nationaal
Borstkanker Overleg NABON (2002) Richtlijn behandeling
mammacarcinoom

@ Springer



868

Breast Cancer Res Treat (2012) 136:859-868

10.

11.

12.

13.

14.

16.

. Lu WL, Jansen L, Post WJ, Bonnema J, van de Velde CJ, de

Bock GH (2009) Impact on survival of early detection of isolated
breast recurrences after the primary treatment for breast cancer: a
meta-analysis. Breast Cancer Res Treat 114:403-412

. Houssami N, Ciatto S (2010) Mammographic surveillance in

women with a personal history of breast cancer: how accurate?
How effective? Breast 19:439-445

. Palli D, Russo A, Saieva C, Ciatto S, Rosselli Del Turco M,

Distante V, Pacini P (1999) Intensive vs clinical follow-up after
treatment of primary breast cancer: 10-year update of a ran-
domized trial. National Research Council Project on Breast
Cancer Follow-up. JAMA 281:1586

. Lu W, Jansen L, Schaapveld M, Baas PC, Wiggers T, de Bock

GH (2011) Underuse of long-term routine hospital follow-up care
in patients with a history of breast cancer? BMC Cancer 11:279

. Grandjean I, Kwast AB, de Vries H, Klaase J, Schoevers W1J,

Siesling S (2011) Evaluation of the adherence to follow-up care
guidelines for women with breast cancer. Eur J Oncol Nurs
16(3):281-285

. Grunfeld E, Hodgson DC, Del Giudice ME, Moineddin R (2010)

Population-based longitudinal study of follow-up care for breast
cancer survivors. J Oncol Pract 6:174-181

. Houssami N, Ciatto S, Martinelli F, Bonardi R, Duffy SW (2009)

Early detection of second breast cancers improves prognosis in
breast cancer survivors. Ann Oncol 20:1505-1510

. De Bock GH, Bonnema J, van der Hage J, Kievit J, van de Velde

CJ (2004) Effectiveness of routine visits and routine tests in
detecting isolated locoregional recurrences after treatment for
early-stage invasive breast cancer: a meta-analysis and systematic
review. J Clin Oncol 22:4010-4018

Lu W, de Bock GH, Schaapveld M, Baas PC, Wiggers T, Jansen
L (2011) The value of routine physical examination in the follow
up of women with a history of early breast cancer. Eur J Cancer
47:676-682

Blamey RW (2002) Estimation of prognosis of the individual
with primary breast cancer and its applications. Scand J Surg
91:273-278

Hayes DF (2011) An overview of breast cancer. http://
www uptodate com. Accessed 9 Nov 2011

Kwaliteitsinstituut voor de Gezondheidszorg CBO, Nationaal
Borstkanker Overleg NABON (2008) Mammacarcinoma
Cooper GS, Johnson CC, Lamerato L, Poisson LM, Schultz L,
Simpkins J, Wells K, Yood MU, Chase G, Nathanson SD, Lafata
JE (2006) Use of guideline recommended follow-up care in
cancer survivors: routine or diagnostic indications? Med Care
44:590-594

. Ciatto S, Miccinesi G, Zappa M (2004) Prognostic impact of the

early detection of metachronous contralateral breast cancer. Eur J
Cancer 40:1496-1501

Montgomery DA, Krupa K, Jack WJ, Kerr GR, Kunkler IH,
Thomas J, Dixon JM (2007) Changing pattern of the detection of
locoregional relapse in breast cancer: the Edinburgh experience.
Br J Cancer 96:1802-1807

@ Springer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

De Koning HJ, van Dongen JA, van der Maas PJ (1994) Changes
in use of breast-conserving therapy in years 1978-2000. Br J
Cancer 70:1165-1170

Voogd AC, van Beek MW, Crommelin MA, Kluck HM, Repelaer
van Driel OJ, Coebergh JW (1994) Management of early breast
cancer in southeast Netherlands since 1984. A population-based
study. Regional Breast Cancer Study Group. Acta Oncol 33:
753-757

Ernst MF, Voogd AC, Coebergh J-WW, Poortmans PM, Rouk-
ema JA (2004) Using loco-regional recurrence as an indicator of
the quality of breast cancer treatment. Eur J Cancer 40:487-493
Van der Heiden-van-der Loo M, Ho VK, Damhuis RA, Siesling
S, Menke MB, Peeters PH, Rutgers EJ (2010) Percentage of local
recurrence following treatment for breast cancer is not a suitable
performance indicator. Ned Tijdschr Geneeskd 154:A1984
Montgomery DA, Krupa K, Cooke TG (2007) Follow-up in
breast cancer: does routine clinical examination improve out-
come? A systematic review of the literature. Br J Cancer
97:1632-1641

Kwaliteitsinstituut voor de Gezondheidszorg CBO Nationaal
Borstkanker Overleg NABON (2012) Mammacarcinoom

Van Hezewijk M, Ranke GMC, van Nes JGH, Stiggelbout AM,
de Bock GH, van de Velde CJ (2011) Patients’ needs and pref-
erences in routine follow-up for early breast cancer; an evaluation
of the changing role of the nurse practitioner. Eur J Surg Oncol
37:765-773

Armes J, Crowe M, Colbourne L, Morgan H, Murrells T, Oakley
C, Palmer N, Ream E, Young A, Richardson A (2009) Patients’
supportive care needs beyond the end of cancer treatment: a
prospective, longitudinal survey. J Clin Oncol 27:6172-6179
Kimman ML, Dirksen CD, Voogd AC, Falger P, Gijsen BC,
Thuring M, Lenssen A, van der Ent F, Verkeyn J, Haekens C,
Hupperets P, Nuytinck JK, van Riet Y, Brenninkmeijer SJ,
Scheijmans LJ, Kessels A, Lambin P, Boersma LJ (2011) Nurse-
led telephone follow-up and an educational group programme
after breast cancer treatment: results of a 2 x 2 randomised
controlled trial. Eur J Cancer 47:1027-1036

Grunfeld E, Fitzpatrick R, Mant D, Yudkin P, Adewuyi-Dalton R,
Stewart J, Cole D, Vessey M (1999) Comparison of breast cancer
patient satisfaction with follow-up in primary care versus spe-
cialist care: results from a randomized controlled trial. Br J Gen
Pract 49:705-710

Sheppard C, Higgins B, Wise M, Yiangou C, Dubois D, Kilburn
S (2009) Breast cancer follow up: a randomised controlled trial
comparing point of need access versus routine 6-monthly clinical
review. Eur J Oncol Nurs 13:2-8

Brodersen J, Jgrgensen KJ, Ggtzsche PC (2010) The benefits and
harms of screening for cancer with a focus on breast screening.
Pol Arch Med Wewn 120:89-94

Health Council of the Netherlands (2007) Follow-up in oncology:
identify objectives, substantiate actions. Report No. 2007/10. The
Hague: Health Council of the Netherlands


http://www uptodate com
http://www uptodate com

	Pattern of follow-up care and early relapse detection in breast cancer patients
	Abstract
	Introduction
	Patients and methods
	Guideline recommendations
	Data analyses

	Results
	Discussion
	Conclusion
	Acknowledgments
	References


