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Abstract

The aim of this study was to describe the extent and yield of daily clinical practice when staging patients with a locoregional

recurrence (LRR) of breast carcinoma and to explore the prospects for positron emission tomography (PET). The population-based

Eindhoven Cancer Registry was used to select all breast cancer patients in the southeast of the Netherlands with a first episode of

LRR between January 1, 1994 and June 30, 2000 (n ¼ 175). Additional data concerning staging procedures and follow-up were

collected from the medical records. Furthermore, we asked 77 physicians (response: 75%) about their opinions on staging procedures

and actual treatment policy. At LRR presentation, 16% of patients were found to have distant metastases. An additional 24% were

diagnosed with distant metastases within 18 months. The questionnaire revealed that 33% of clinicians thought that the sensitivity of

conventional imaging techniques was too low. We tend to conclude that in daily clinical practice there is a need for more sensitive

dissemination tests for patients with a LRR of breast cancer.

� 2004 Elsevier Ltd. All rights reserved.

Keywords: Breast cancer; Recurrence; Staging; 2-Fluoro-2-deoxy-DD-glucose; Positron emission tomography; PET
1. Introduction

Approximately 10% of all patients with breast cancer

stage I or II who underwent breast-conserving therapy

or mastectomy develop an isolated locoregional recur-

rence (LRR) within 10 years of treatment of the primary
tumour [1]. Women with a LRR of breast cancer have a

higher risk of having or developing disseminated disease
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than those presenting with a primary tumour [2–4].

Until now, validated algorithms are lacking for the di-

agnostic work-up of distant metastases in LRR.

The yield of current dissemination tests among

asymptomatic patients with an early stage of primary

breast cancer is low [5–9]. In LRR, the yield of the
current staging procedures will probably be low too.

Earlier recognition of disseminated disease in these pa-

tients may alter treatment policy.

New diagnostic modalities such as 2-fluoro-2-deoxy-

DD-glucose (FDG) positron emission tomography (PET)

have emerged with promising results [10–20] and may be

beneficial in patients presenting with LRR. However,

one of the first steps in the assessment of new and
expensive technology is to obtain knowledge of the

mail to: research@ikz.nl
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effectiveness and efficiency of current clinical practice

[21]. Therefore, the aim of this study was to obtain

representative data on the extent and yield of current

daily clinical practice with respect to staging of patients

with LRR. In addition, surgeons, radiotherapists and
internists responsible for treatment of LRR in two

geographical areas in the Netherlands completed a

questionnaire to elicit their opinions on staging proce-

dures and current treatment policy in patients with

LRR. On the basis of the results of the study, three

scenarios were developed estimating the percentage of

patients with LRR that might benefit from a PET scan.
2. Patients and methods

2.1. Patients and data collection

The database of the population-based Eindhoven

Cancer Registry in the southeast of the Netherlands [22]

was used to identify all breast cancer patients with a first
episode of isolated invasive LRR between January 1,

1994 and June 30, 2000.

LRR was defined as recurrence in the breast after

breast-conserving treatment, in the chest wall (after

mastectomy) and/or in the regional axillary and/or par-

asternal lymph nodes at the site of the primary tumour.

Skin metastases were regarded as distant metastases if

they did not originate from the locoregional process.
Patients were eligible if they had undergone breast-

conserving surgery or mastectomy for primary localised

breast cancer. Patients with T4 disease at the time of the

primary tumour were excluded since they presumably

had not undergone intentionally curative treatment for

the primary tumour. Women older than 75 years at the

time of LRR were excluded since they are less likely to

undergo aggressive local or systemic treatment and as a
consequence presumably will not undergo extensive in-

vestigations to rule out the presence of metastases.

Moreover, patients with clinically overt distant metas-

tases before LRR presentation were also excluded.

Between January 1, 1994 and June 30, 2000, 181 pa-

tients who met the inclusion criteria had been recorded

with an isolated LRR of breast cancer (approximately

28 patients a year in a population of 500 000 women). In
addition to data collected by the Cancer Registry, data

from these patients’ medical records were registered for

a period of 18 months after LRR presentation. This

interval would reflect the possible impact of alternative

staging tests like PET. We assumed that distant metas-

tases developing after 18 months will probably go un-

detected by any imaging test. Six patients were excluded

from analyses because of a lack of information in the
medical records.

Based on the presence or absence of proven distant

metastases, patients were divided into three groups for
the analysis: (1) patients without distant metastases

within 18 months (M0), (2) patients diagnosed with

distant metastases by means of the staging procedures at

the time of LRR (M1-rec) and (3) patients in whom

distant metastases developed within 18 months (M1–18)
after the diagnosis of LRR.

The variables ‘age’, ‘complaints’, ‘interval between

primary tumour and LRR’ and ‘duration of staging’

were dichotomised. The age of 50 years was chosen to

separate pre- and post-menopausal patients. If patients

had complaints at the time of LRR, this would have

been described in the medical records. The maximum

clinically acceptable duration of staging was set at 4
weeks.

‘Staging procedures at the time of the recurrence’

included all imaging techniques aimed at distant me-

tastases and will further be referred to as ‘staging pro-

cedures’. Laboratory tests were also regarded as staging

procedures except if ordered preoperatively by an ana-

esthesiologist. The results of imaging tests were regis-

tered as ‘normal’, ‘suspect’ or ‘confirmative’ of
metastases, according to the judgement of the attending

clinician. Assessment of gamma-glutamyl-transpepti-

dase (gamma-GT) in combination with alkaline phos-

phatase was regarded as first-level laboratory

dissemination tests since these enzymes are important

indicators for liver and bone metastases, respectively. A

chest X-ray or computed tomography (CT) in combi-

nation with a liver ultrasound or CT and a bone scin-
tigraphy were regarded as first-level imaging tests to

screen lungs, liver and skeleton for distant metastases.

Staging procedures that were done to verify abnormal

first-level test results were regarded as second-level tests.

The duration of staging in weeks was calculated

from the first suspicion of LRR established by a clini-

cian in the hospital until the date of the definite staging

outcome or the date of the last test. Time to distant
metastases was defined from the first suspicion of LRR

to the date of diagnosis of distant metastases.

2.2. Questionnaire

To see whether staging practice in the eastern Eind-

hoven Cancer Registry area was representative for other

geographical areas and to evaluate the clinical percep-
tion of the yield of current staging practice, a ques-

tionnaire (Fig. 1) was sent to surgeons (n ¼ 35),

internists (n ¼ 36) and radiotherapists (n ¼ 6) in the

northwestern and southern regions of the Netherlands,

regions that are served by the Amsterdam and Eindho-

ven Cancer Registries, respectively.

2.3. Statistical analyses

Data were analysed in SAS (version 8.02, SAS Insti-

tute Inc., Cary, North Carolina, USA). P values <0.05



Questionnaire: ‘Staging in locoregionally recurrent breast cancer’
In this questionnaire ‘locoregionally recurrent breast cancer’ is defined as:
a) A local recurrence in the breast after breast-conserving therapy or in the chest wall after mastectomy, whether or not in

the skin.
b) A regional recurrence in the regional axillary and/or parasternal lymph nodes, whether or not after a complete axillary

lymph node dissection.
c) a and b combined.

1. What is your (sub)specialism?
surgical oncology
internal oncology
radiotherapy

2a. Which below mentioned laboratory tests do you request to stage a patient who presents herself with a locoregional
recurrence without complaints suggestive for distant metastases?

I do not request laboratory tests
I request below indicated tests

Never Sometimes Usually Always
Erythrocyte sedimentation rate
Haemoglobin / Haematocrit
Leucocytes/thrombocytes
Creatinine
Alkaline phosphatase
Gamma-glutamyl-transpeptidase (gamma-GT)
Serum glutamic oxaloacetic transaminase (SGOT) /
serum glutamic pyruvic transaminase (SGPT)
Lactate dehydrogenase (LDH)
Calcium
Carcinoembryonic antigen (CEA)
Cancer antigen 15.3 (CA-15.3)

2b. Which imaging tests do you use to stage a patient who presents herself with a locoregional recurrence without
complaints suggestive for distant metastases?
The aim of this question is to study the ‘standard’ staging procedures.

I do not request imaging procedures
I request below indicated imaging procedures

Never Sometimes Usually Always
Chest X-ray
Ultrasound of abdomen
Bone scintigraphy
Chest computed tomography (CT)
CT of abdomen
Chest magnetic resonance imaging (MRI)
X other if bone scintigraphy result is aberrant
Ultrasound other
Other: ....…....

3. Are you satisfied with the yield of the imaging tests? (more than one answer possible)
Yes
No, because the sensitivity is too low
No, because the false-positivity is too high
No, because I need too many tests
No opinion

4. Which policy do you carry out in case of a locoregionally recurrent breast carcinoma? (more than one answer possible)
Resection if technically possible, irrespective of the presence of distant metastases

and if possible followed by radiotherapy
followed by systemic therapy (hormonal/chemotherapy)

Resection only in the absence of distant metastases
and if possible followed by radiotherapy
followed by systemic therapy (hormonal/chemotherapy)

Fig. 1. Questionnaire sent to physicians treating breast cancer patients.
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were considered statistically significant. The v2 test was

used to detect differences in patient characteristics be-
tween the groups. Logistic regression analyses were used

to study treatment choice and predictive values of di-

agnostic tests, with adjustment for age.
2.4. Scenarios for use of PET

An estimate was made of the percentage of patients

with LRR that might benefit from a PET scan in order

to plan studies about the accuracy of PET in the most
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relevant target population. We calculated the percentage

of patients with distant metastases that can be detected

by PET at the time of diagnosis of LRR, and 6 and 18

months earlier than by conventional techniques. In the

first calculation, we assumed that FDG PET detects all
the metastases that are imaged by conventional staging

techniques, in the second and third we assumed that

FDG PET is able to detect metastases 6 or 18 months

earlier than conventional techniques.

Approximately 6% of the Dutch population (16 mil-

lion inhabitants in total) live in this part of the southeast

of the Netherlands. The study period covered 6.5 years.

By multiplying the numbers from our scenarios by a
factor of 2.56 (¼ (100/6)/6.5), an estimate was made of

the annual number of patients who might qualify for

PET scanning nationwide, based on the selection criteria

in this study. On the basis of the PET literature, we

assumed that PET does rarely miss patients diagnosed

with distant metastases by means of conventional tests.
3. Results

We investigated the medical records of 175 patients.

The mean age of these LRR patients was 55 years

(range: 32–74 years). Fifty-eight percent developed LRR

after breast-conserving therapy, 40% after mastectomy

and in 2% the initial surgical approach could not be

identified. Most patients (73%) presented with a local,
19% with a regional and 7% with a local as well as a

regional recurrence. Twenty-eight (16%) patients were

diagnosed with distant metastases at the time of LRR

(M1-rec); during follow-up 42 (24%) others proved to

have distant metastases within 18 months (M1–18).

In M1–18 and M1-rec patients, the interval between

primary tumour and LRR was more often less than 3

years compared with patients in the M0 group (Table 1).
Patients in the M1-rec group more often had regional

lymph node recurrences, primary tumours larger than

pT1 and complaints compared with patients in the M0

group. M1–18 patients more often had local recurrences

with mastitis carcinomatosa and/or multiple foci and

this group consisted of relatively younger women com-

pared with M0 patients. No statistically significant dif-

ferences in regional lymph node stage of the primary
tumour were observed between the three patient groups.

Twelve M0 patients, 3 M1–18 patients and 0 M1-rec

patients were not staged with imaging techniques at all.

In the total group of LRR patients, the median number

of imaging tests was three (range: 0–13), with a median

staging period of four weeks (range: 0–21 weeks).

The first-level laboratory dissemination tests (gam-

ma-GT and alkaline phosphatase) and imaging tests
(chest X-ray or CT in combination with a liver ultra-

sound or CT and bone scintigraphy) were performed

more often in patients with distant metastases (M1-rec)
compared with patients without distant metastases at

the time of LRR (M0/M1–18; Table 2). There was no

difference between the M0 and the M1–18 group in the

percentage of patients who underwent these tests. In

LRR patients without complaints suggestive of distant
metastases (n ¼ 143), first-level laboratory dissemina-

tion tests and imaging tests were performed in 56% and

62% of cases, respectively.

Patients in the M1–18 and M1-rec groups with me-

tastases in bone, liver or lungs/pleural cavity not proven

at the time of diagnosis of LRR, but detected within 6

months, had been screened for these metastases during

the staging procedures at LRR presentation in 75%
(bone scintigraphy), 50% (liver ultrasound/CT) and 89%

(chest X-ray/CT) of the cases, respectively.

An increased risk of distant metastases within 6

months was found in patients with an aberrant gamma-

GT or lactate dehydrogenase (LDH) laboratory test

result and/or with a chest X-ray or bone scintigraphy

giving rise to suspicion of metastases at the time of LRR

(Table 3).
Patients with distant metastases diagnosed during

staging (M1-rec) less often underwent locoregional sur-

gery and were more likely to receive systemic treatment

compared with patients without distant metastases di-

agnosed at the time of LRR (M0/M1–18; Table 4).

Three out of 7 patients (43%) in the M1-rec group with a

recurrence in the breast after breast-conserving therapy

underwent a mastectomy in contrast to 72 out of 83
(87%) in the M0/M1–18 group.

Twenty-nine percent of patients without metastases

at the time of diagnosis of LRR were diagnosed with

distant metastases within 18 months (M1–18), half of

them within 6 months (Fig. 2). The percentage of pa-

tients who underwent first-level staging procedures did

not differ between these groups. Survival after 8 months

was equally poor for M1–18 and M1-rec patients (88%
and 89%, respectively).

3.1. Questionnaire

The questionnaire was returned by 75% (n¼ 58) of

the clinicians. Fifty-four percent of clinicians in the

southeast of the Netherlands indicated that they usually

or always determined alkaline phosphatase in combi-
nation with gamma-GT in LRR patients without com-

plaints suggestive of distant metastases. This result was

comparable to the results obtained from medical records

in this area (56%), but not to the results from the total

group of respondents (71%). With respect to the first-

level imaging tests (chest X-ray/CT, liver ultrasound/CT

and bone scintigraphy), a discrepancy existed between

results from the medical records and the questionnaire
in the southeast of the Netherlands (62% versus 92%,

respectively), but not between the geographical areas

(southeast: 92%; total group of respondents: 88%).



Table 1

Clinical characteristics of patients with locoregionally recurrent (LRR) breast cancer (n ¼ 175)

Group

M0a (n ¼ 105) M1–18b (n ¼ 42) M1-recc (n ¼ 28)

n (%) n (%) n (%)

Recurrence

Local 81 (77) 32 (76) 14 (50)

Regional 19 (18) 6 (14) 9 (32)

Locoregional 4 (4) 4 (10) 5 (18)

Local;regional? 1 (1) 0 (0) 0 (0)

P-value (versus M0) 0.483 0.011

Mastitis carcinomatosad

Yes 5 (6) 8 (22) 3 (16)

No/unknown 81 (94) 28 (78) 16 (84)

P-value (versus M0) 0.007 0.138

Number of focid

Solitary 59 (69) 16 (44) 8 (42)

Multiple 23 (27) 18 (50) 10 (53)

Unknown 4 (5) 2 (6) 1 (5)

P-value (versus M0) 0.038 0.080

pT stage PTe

pT1 62 (59) 23 (55) 6 (21)

pT2/T3 32 (30) 17 (40) 20 (71)

Unknown 11 (10) 2 (5) 2 (7)

P-value (versus M0) 0.349 0.0004

Age at time of LRR

<50 27 (26) 25 (60) 11 (39)

P50 78 (74) 17 (40) 17 (61)

P-value (versus M0) 0.0001 0.158

Interval PT-LRR (years)

0–<3 38 (36) 24 (57) 16 (57)

P3 67 (64) 18 (43) 12 (43)

P-value (versus M0) 0.020 0.045

Complaints at time of LRR

Yes 7 (7) 6 (14) 19 (68)

No 70 (67) 28 (67) 8 (29)

Unknown 28 (27) 8 (19) 1 (4)

P-value (versus M0) 0.262 <0.0001

aM0, patients without distant metastases within 18 months of LRR.
bM1–18, patients with distant metastases within 18 months of LRR.
cM1-rec, patients diagnosed with distant metastases by means of the staging procedures at the time of LRR.
dOnly registered for local/locoregional recurrence.
e PT, primary tumour.

Table 2

First-level staging procedures in patients with locoregionally recurrent (LRR) breast cancer

Alkaline phosphatase+ gamma-GTa Chest X-ray/CTb+ liver ultrasound/CT+bone scintigraphy

n (%) n (%)

M0c(n ¼ 105) 56 (53) 64 (61)

M1–18d (n ¼ 42) 23 (55) 28 (67)

M1-rece (n ¼ 28) 23 (82) 24 (86)

P-value 0.005 0.048

aGamma-GT, gamma-glutamyl-transpeptidase.
bCT, computed tomography.
cM0, patients without distant metastases within 18 months of LRR.
dM1–18, patients with distant metastases within 18 months of LRR.
eM1-rec, patients diagnosed with distant metastases by means of the staging procedures at the time of LRR.
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Table 3

Predictive value of test results (aberrant/suggestive of metastases) in diagnosing distant metastases within 6 months

Patients without distant metastases at locoregionally recurrent (LRR) breast cancer presentation

(M0a +M1–18b)

Normal-aberrant RRc (95% CId)

Laboratory

Erythrocyte sedimentation rate 61–31 3.2 (0.96–10)

Haemoglobin 117–10 2.9 (0.75–11)

Haematocrit 92–11 2.7 (0.71–10)

Leucocytes 72–12 2.7 (0.68–11)

Thrombocytes 22–2 #

Creatinine 100–7 #

Alkaline phosphatase 88–6 3.8 (0.58–24)

Gamma-GTe 71–10 8.5 (1.8–39)

SGOTf 64–3 #

SGPTg 75–2 #

LDHh 43–10 5.9 (1.1–32)

Calcium 36–3 #

CEAi 16–5 #

CA-15.3j 4–0 #

Imagingk

Chest X-ray 120–4 11 (1.2–95)

Bone scintigraphy 74–21 3.5 (1.0–12)

Liver ultrasound 102–1 #

# Relative risk could not be calculated.
aM0, patients without distant metastases within 18 months of LRR.
bM1–18, patients with distant metastases within 18 months of LRR.
cRR, relative risk adjusted for age.
d 95% CI, 95% Confidence Interval.
eGamma-GT, gamma-glutamyl-transpeptidase.
f SGOT, serum glutamic oxaloacetic transaminase.
g SGPT, serum glutamic pyruvic transaminase.
h LDH, lactate dehydrogenase.
i CEA, carcinoembryonic antigen.
j CA-15.3, cancer antigen 15.3.
k Confirming imaging results were excluded from analyses.

Table 4

Therapy at the time of locoregionally recurrent breast cancer presentation in patients with (M1-rec) and without (M0/M1–18) distant metastases

Group M1-rec

M0/M1–18 (n ¼ 147) M1-rec (n ¼ 28) RRa (95% CIb)

n (%) n (%)

Surgery 134 (91) 14 (50) 0.10 (0.04–0.25)

RTc 54 (37) 8 (29) 0.68 (0.28–1.7)

Hormonal

therapyd
48 (33) 16 (57) 2.8 (1.2–6.4)

Chemotherapy 20 (14) 11 (39) 4.4 (1.7–11)

Surgery only 60 (41) 0 (0) –

Systemic therapy

only

7 (5) 10 (36) 11 (3.8–33)

Surgery and RT 22 (15) 1 (4) 0.21 (0.03–1.6)

Surgery and syste 24 (16) 9 (32) 2.4 (0.97–6.0)

Surgery and RT

and syst

28 (19) 4 (14) 0.72 (0.23–2.2)

aRR, relative risk adjusted for age.
b 95% CI, 95% Confidence Interval.
c RT, radiotherapy (not included if it was only radiation of distant metastases).
dOvariectomy and X-castration also counted as hormonal therapy.
e Syst, systemic therapy (hormonal and/or chemotherapy).
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Fig. 2. Distant metastases-free period of patients with distant metas-

tases within 18 months (M1–18) after locoregionally recurrent breast

cancer presentation.
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Forty-four percent of all respondents indicated that

they were not satisfied with the yield of the conventional
imaging techniques. Thirty-three percent indicated that

the sensitivity was too low, 14% needed too many tests,

7% believed there were too many false-positives and 7%

of the clinicians did not have an opinion.

Seventy-one percent of all respondents chose a re-

section of the LRR only in the absence of distant me-

tastases. In addition, 9% indicated that (in principle)

they would choose this latter option, but in exceptional
circumstances (predominantly if local problems were

expected) they would also perform a resection in the

presence of distant metastases.

3.2. Scenarios for the use of PET

Three scenarios were developed for the use of PET:

1. As a substitute for the current, mostly protracted
staging process: all patients with a LRR are supposed

to qualify for PET. A total of 448 patients in the

Netherlands would undergo PET scanning annually

for the indication LRR; this would detect distant me-

tastases in 16-28-40% of patients (assuming that

FDG PET detects all metastases confirmed by con-

ventional techniques at the time of diagnosis of

LRR, 6 or 18 months earlier, respectively).
2. After a negative conservative screening (84% of the

total group): 376 patients would undergo PET scan-

ning and this could alter the stage of disease in 0-

14-29% of patients.

3. As in 2, but only in patients with the high-risk profile

used in our study:

(a) younger than 50 years of age (pre-menopausal),

(b) interval between primary tumour and recurrence
less than 3 years,

(c) local recurrence with mastitis carcinomatosa or

multiple foci,

(d) increased gamma-GT or LDH or a suspicious
chest X-ray or bone scintigraphy result without

proof of metastases during further staging.

In this scenario, 282 patients would undergo PET

scanning which would result in a change of stage in 0-18-

35% with LRR.
4. Discussion

This study shows that current staging practice at the

time of LRR identified distant metastases in 16% of

patients, while another 24% were detected within 18

months after this diagnosis. This result is consistent with
an earlier publication showing that at least 20% of LRR

patients develop distant metastases within 18 months of

diagnosis of the recurrence [23]. In the M1–18 group,

staging procedures were no less extensive than in the M0

group. In contrast, the M1-rec group appeared to be

subjected more frequently to first-level staging proce-

dures. Existence of abnormal initial screening test results

in these patients may have been the reason for perfor-
mance of at least the complete set of first-level labora-

tory and imaging tests.

According to the perception of clinicians, first-level

imaging tests were performed more often than observed

in the medical records. This discrepancy might be ex-

plained by the fact that the questionnaire gives a sim-

plistic reflection of everyday reality. In daily practice, a

complex combination of patient and tumour character-
istics determines if clinicians request imaging tests.

Diagnosing distant metastases at the time of LRR

had a clear effect on treatment of patients: they received

more systemic therapy and less locoregional surgery.

This attitude to surgery was confirmed by the outcome

of the questionnaire. However, the results also showed

that a substantial proportion of patients with a local

recurrence after breast-conserving therapy and proven
distant metastases underwent a salvage mastectomy. It

is likely that in these cases locoregional control of the

disease process was needed. In our opinion, aggressive

local treatment is not warranted in cases of disseminated

cancer, unless required to palliate local symptoms. If

not, the local recurrence may be used as a parameter to

monitor the effect of systemic treatment.

Furthermore, a proportion of patients in the M1–18
group had a very poor prognosis, but distant metastases

could obviously not be diagnosed at the time of LRR.We

propose two possible explanations why the presence of

these distantmetastases couldnot be verified at the timeof

LRR: (1) the dissemination process was less extensive

compared with M1-rec patients; (2) the growth rate of

tumour cells in M1–18 patients was lower than in M1-rec

patients, making lesions too small for conventional im-
aging techniques. In addition, 50–89% ofM1–18 andM1-

rec patients withmetastases in liver, bone or lungs/pleural

cavity identified within 6 months, but not diagnosed at
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LRR presentation were screened for these metastases

during the staging procedures at the time of LRR. This

result is in accordance with the opinion of 33% of clini-

cians who thought that the sensitivity of conventional

imaging techniqueswas too low. This outcomewarrants a
study of more sensitive imaging techniques such as whole

bodymagnetic resonance imaging (MRI), -CT, -PET and

the combination of PET/CT. Antoch and colleagues [24]

concluded that PET/CTwas superior to whole bodyMRI

in overall tumour node metastases (TNM) staging in 98

patients with different tumours. TNM stage was correctly

determined by PET/CT in 75 patients compared with

MRI in 53 patients. In our discussion, we will focus on
FDG PET, but similar scenarios might be considered for

other technologies.

The potential value of FDG PET has been studied for

purposes including diagnosis of primary and locally re-

current breast cancer, for staging of axillary lymph

nodes, for detection of distant metastases and in clinical

problem cases [10–20,25–32]. All studies consistently

showed high variability in FDG uptake in breast cancer,
ranging from very intense to no uptake at all. In general,

lobular breast cancers (approximately 15% of all breast

cancers [33]) show lower FDG uptake than ductal breast

cancers [34,35].

The issue of diagnosing distant metastases of breast

cancer with FDG PET has been addressed in several

studies [12–19,36,37]. Schirmeister and colleagues [19]

performed whole body FDG PET and conventional
staging (chest X-ray, bone scintigraphy and liver ultra-

sound) in 117 patients with relatively small primary tu-

mours (mean 2.3 cm). Seven of them appeared to have

distant metastases, and in four of them this could only be

detected after the PET scan. Van der Hoeven and col-

leagues [38] performed PET scans in 48 patients with

locally advanced breast cancer (LABC) after conven-

tional staging techniques ruled out the presence of me-
tastases. In 8% of these patients, PET detected metastases

which were not detected earlier. Another 8% had a nor-

mal PET scan at entry, but developed metastases within 1

year after start of therapy which consisted of neoadju-

vant chemotherapy, mastectomy and radiotherapy. Pa-

tients with LABC are more comparable to those with

LRR regarding the likelihood of developing metastases

within 18 months of diagnosis. Until now, a prospective
study is lacking comparing the yield of FDG PET with

the combination of conventional lung- (chest X-ray or

CT), skeleton- (bone scintigraphy) and liver screening

(liver ultrasound or CT) in patients with LRR.

A great advantage of FDG PET is that the procedure

is not organ-specific and that, as a consequence, patients

can be staged with one investigation. Assuming enough

PET capacity, the duration of staging procedures might
be shortened. Staging with FDG PET can also influence

treatment policy since the results of our study show that

the detection of distant metastases has a clear effect on
therapy and survival. This influence has also been de-

scribed in the literature [16,20]. It is not known how

much earlier FDG PET might discover distant metas-

tases in comparison with other staging procedures, but it

is not likely to be much more than 18 months. On the
other hand, it needs to be established whether false-

positive results will degrade the potential benefit of a

new technology. False-positivity with FDG PET is re-

lated to aspecific tracer uptake (inflammation) and to

confirmation issues (i.e. finding anatomical substrates

for the suspected metastases identified by PET) [39].

Efficient use of imaging tests (i.e. application in a

high-risk subset of patients) to demonstrate dissemi-
nated disease may be further enhanced by micro-array

profiles [40]. At present, these data are confined to pa-

tients at primary presentation.

Despite the limited size of our study, we tend to

conclude that in daily clinical practice there is a need for

more sensitive dissemination tests for patients with a

LRR of breast cancer in order to provide them with

more tailored treatment. The present study provides
baseline data necessary for planning studies using po-

tentially more effective diagnostic methods such as FDG

PET. On the basis of our scenarios and assuming that

there are approximately 100 hospitals in the Nether-

lands, 3 to 5 patients with a LRR of breast cancer would

qualify annually for PET per medium-sized hospital.
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