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Abstract

Purpose Low-risk early breast cancer rarely leads to the development of metastatic disease, and in these patients, additional
imaging test is controversial. The aim of our study was to evaluate the conventional staging procedures in a bicentric German
series of low-risk breast carcinoma patients.

Methods Retrospective evaluation of all patients diagnosed with early, low-risk breast cancer at Saarland University Hospital
and Freiburg University Hospital in 2017 was performed. Clinical patient characteristics, the number and type of additional
imaging examinations, follow-up examinations, and results were evaluated. The detection rate of metastases and the rate of
false-positive findings were analyzed.

Results A total of 203 patients were included, with all patients received at least one additional imaging test. Initially, a total
of 562 additional imaging examinations were performed: 166 chest X-rays, 169 upper abdominal ultrasounds, 199 bone
scans, 27 computer tomographies (CT) chest and abdomen, and 1 CT abdomen. 6.8% of patients had abnormal findings
reported, requiring 38 additional imaging examinations. One patient (0.5%) was found to have bone metastases. The rate of
false-positive findings in the performed additional imaging procedures was 6.6%.

Conclusion Metastatic disease was detected in one of 203 patients with low-risk early breast cancer. A total of 562 exami-
nations and additional 38 follow-up examinations were performed without detection of metastasis (this corresponds to
approximately 3 examinations/patient). The rate of false-positive findings was 6.6%. The performance of additional imaging
procedures for detection of distant metastases should be critically reconsidered in patients with low-risk early breast cancer.
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What does this study add to the clinical work

Staging in newly diagnosed, low-risk breast cancer
is not recommended. If additional imaging seems
necessary, imaging procedures with high quality are
obligate to avoid unnecessary additional examina-
tions for the patients.
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[1]. It is assumed that, by 2040, 3 million people will be newly
diagnosed with breast cancer each year [1].

Detection of distant metastases is important for treatment
planning and assessment of prognosis [2]. However, the inci-
dence of distant metastases at the initial presentation is low
with approximately 4% [3]. Especially, patients with low-risk,
early breast cancer (EBC) are unlikely to metastasize early [4].
Regarding cancer subtype, hormone receptor positive, Her2
negative, node-negative breast cancer with low tumor stage
has good prognosis [5]. In recent years, multigene prognostic
tests have been integrated into everyday clinical practice to fur-
ther improve treatment and spare additional treatments (e.g.,
chemotherapy) to patients who do not benefit [6, 7].

Because of the low pretest probability, studies of additional
imaging procedures (e.g.) with poor diagnostic accuracy in this
clinical setting result in a relatively high rate of false-positive
findings [3]. Therefore, the current guidelines do not recom-
mend staging in low-risk breast cancer without clinical suspi-
cion of distant metastases [2].

Breast cancer metastasizes most often lymphogenic (local),
less commonly hematogenic, and then predominantly to bone,
lung, liver, and brain [8]. Until recently, it was part of the clini-
cal routine at Saarland University Hospital and Freiburg Uni-
versity Hospital to perform additional imaging procedures
in every patient with breast cancer. In the absence of clear
recommendations in guidelines, the choice of examinations
was individual and could include upper abdominal ultrasound,
chest X-ray, and bone scans [3]. Rarely, computed tomography
of the thorax and abdomen was also performed [3].

Within different health care systems, additional imag-
ing procedures for EBC are performed heterogeneously [3].
Therefore, we wanted to evaluate to what extent staging exami-
nations were performed in patients with low-risk breast car-
cinoma in two centers in Germany. We were also interested
in how effective this conventional staging approach was in
terms of the number of metastases detected and the rate of
findings clinically considered false positive. In addition, we
were interested in the resulting number and type of follow-up
examinations.

Methods

2017 was the last year in which all low-risk breast cancer
patients at Saarland University Hospital and Freiburg Uni-
versity Hospital underwent routinely additional imaging pro-
cedures to exclude metastatic disease. Therefore, all patients
treated with a primary diagnosis of EBC at Saarland Univer-
sity Hospital and Freiburg University Hospital in 2017 were
evaluated. Data were obtained from clinical records as well
as tumor registries (Department of Obstetrics & Gynecology
at the Medical Center—University of Freiburg und Depart-
ment of Obstetrics & Gynecology of Saarland). Data were
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analyzed using Microsoft Excel 2010 (Microsoft, Redmond,
WA, USA).

All patients with low-risk EBC were included in this ret-
rospective data analysis. Low-risk EBC was defined as fol-
lows: T1 or T2 stage, Her2neu negative (0 or 1 +or 2+ with
negative FISH/CISH), estrogen and/or progesterone receptor
positive, nodal negative (NO), and grading G1, G2, or G3.
Patients with triple-negative EBC, Her2neu-positive EBC,
nodal-positive EBC, or patients with symptomatic metasta-
ses were not included (Fig. 1).

In addition to patient and tumor characteristics, the
number and type of additional imaging examinations and
the resulting additional examinations were evaluated for
all patients. Additional imaging examinations were those
that were initially performed after diagnosis of EBC; these
included: chest X-ray, upper abdominal ultrasound, and/or
bone scan; in some cases, a CT (computed tomography)-
thorax/abdomen was also performed initially. Follow-up
examinations resulting from conspicuous initial additional
procedures included: CT thorax, MRI (magnetic reso-
nance imaging) of the liver, CT of the pelvis or thoracic
spine, cranial computed tomography (CCT), radiographic
examination of the femur and humerus, bone scan controls,
MRI of the thigh, or radiographic examination of the bony
hemithorax. Timewise, all examinations between diagnosis
and final clinical evaluation of any conspicuous or abnor-
mal findings were considered. The detection rate and rate of
false-positive findings of the performed imaging procedures
were determined. Written informed consent for data collec-
tion for clinical and research purposes was obtained from
each participating patient. This complied with local ethical
standards.

Results

The data of 547 consecutive patients who underwent treat-
ment for EBC at Saarland University Hospital and Freiburg
University Hospital with an initial diagnosis in 2017 were
analyzed. Of these, a total of 203 (37.1%) patients with low-
risk EBC could be included in the study. The characteristics
of the patients are shown in Table 1. The mean age at initial
diagnosis was 61.2 years. Table 2 shows the initial additional
procedures performed to exclude metastatic disease.

A total of 166 (81.8%) patients underwent chest radiogra-
phy, of which abnormal findings were described in 10 (6.0%)
patients (Table 2). These were further clarified by means
of an additional CT chest examination, all of which were
unremarkable (Table 3).

Upper abdominal sonography was performed in 169
(80.3%) patients (Table 2). Two patients (1.0%) that under-
went sonography of the upper abdomen showed findings
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Inclusion and exclusion cirteria

Inclusion criteria

Low risk (T1 or T2)

HER2neg.
(0,1+,2+(FISH/CISH neg.))

Estrogen- and /or
Progesteron Receptor
positiv

G1,G2,G3

Fig. 1 Inclusion and exclusion criteria

Table 1 Characteristics of the patients

Characteristics of the patients

Mean age 61.2 years
Stage

T1 155 (76.4%)
T2 48 (23.6%)
Nodal status

NO 203 (100%)
Metastatic disease

MO 202 (99.5%)
Ml 1(0.5%)
Grading

Gl 88 (43.3%)
G2 84 (41.4%)
G3 31 (15.3%)
Estrogene receptor status

Positive 199 (98.0%)
Negative 4(2.0%)

Progesterone receptor status

Positive 183 (90.1%)
Negative 20 (9.9%)
Her2neu receptor status

Positive 0

Negative 203 (100%)

requiring clarification, which could not be confirmed by
an additional liver MRI (Table 3).

Bone scan was performed in 199 (98.0%) patients
(Table 2). A total of 18 (9.0%) patients that under-
went bone scan showed conspicuous findings (Table 3).

Exclusion criteria

HER2neu positiv

Triple negativ EBC

Nodal positive EBC

Symptomatic metastases

Table2 Additional imaging procedures at initial diagnosis of
EBC*CT =computed tomography

Procedure Done n (%)

Additional imaging procedures at initial diagnosis of EBC (n=203
patients)

Chest radiography Yes 166 (81.8%)
No 37 (18.2%)
Sonography of the upper abdomen Yes 169 (83.3%)
No 34 (16.7%)
Bone scan Yes 199 (98.0%)
No 4 (2.0%)
*CT thorax/abdomen Yes 27 (13.3%)
No 176 (86.7%)
*CT abdomen Yes 1 (0.5%)
No 22 (99.5%)

Metastatic disease was ruled out by additional examina-
tions such as a CT thorax (n=15), a chest and abdominal
CT (n=2), a pelvis CT (n=2), a CT of the thoracic spine,
a CCT, an X-ray examination of the femur and humerus,
follow-up skeletal scintigraphies, an MRI of the thigh, and
an X-ray examination of the thorax (Table 3). The thigh
MRI scan demonstrated a metastasis in the femur (0.5%)
(Table 3).

CT thorax detected suspicious findings of the lung in
three patients (1.5%), with the recommendation to be
monitored by further follow-up 3 months later (Table 3).
CT thorax control was performed in all three patients
after 3 months. However, no diagnosis could be made in
any patient, and a check-up was again recommended in
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Table 3 Follow-up imaging procedures

Initially Conspicuous Additional imaging examinations Conspicuous additional imaging
examinations examinations
Follow-up Imaging Procedures (n=38 Procedures)
n=>562 (100%) n=38 (6.8%) n=38 (100%) n=4(10.5%)
Chest radiography n=166 (81.8%) n=10 (6.0%) 10X CT thorax n=0
Upper abdominal sonography n=2(1.0%) 2XMRI of the liver n=0
n=169 (83.3%)
Skeletal scintigraphy n=18 (9.0%) 5 x CT thorax 1 X MRI thigh (=metastases)
n=199 (98.0%) 2 X CT thorax-abdomen 2xCT pelvis 3 CT thorax control in 3 month
1 x CT thoracic spine
1 x CCT
3 X X-ray femur
1 x X-ray humerus
2 x Skeletal scintigraphy
1XMRI thigh
2 x X-ray bony thorax
CT thorax-abdomen n=7(25.9%) 1 X MRI liver n=0
n=27(13.3%) 4% CT thorax control
(in 3 month)
1 X liver sonography
CT abdomen n=0 n=0 n=0

n=1(0.5%)

6 months (Table 3). All other examinations were unre-
markable (Table 3).

A CT thoracic abdomen was initially performed in a total
of 27 (13.3%) patients (Table 3). Here, seven (25.9%) pre-
sented findings requiring clarification. These were clarified
by liver MRI, a CT thorax, and a liver ultrasound (Table 3).
All of these additional examinations were unremarkable
(Table 3).

Table 3 summarizes the follow-up examinations. Initially,
562 staging examinations were performed. Abnormali-
ties were described in 38 (6.8%) examinations, so that an
additional examination was recommended for further dif-
ferentiation (Table 3). Subsequently, 38 additional imaging
examinations were ordered. Metastasis was detected in one
examination. This means that a total of 562 examinations
and additional 38 follow-up examinations were performed
without evidence of metastasis. Only one patient was diag-
nosed with distant metastasis by staging examinations in a
conspicuous additional imaging examination. Thus, distant
metastasis was detected in one of 203 patients in our collec-
tive. This corresponds to a detection rate of 0.5%, meaning
that 99.5% of all examinations were carried out without the
detection of abnormalities. The rate of false-positive findings
was 6.6% (37 out of 562 examinations).

@ Springer

Discussion

In this retrospective study of 203 patients from a bicentric
German patient series with EBC and low-risk profile, we
found that the detection rate of distant metastases is very low
with additional imaging procedures performed at the initial
diagnosis and consisting of chest radiography, abdominal
ultrasonography, and bone scan. The study also showed that
this form of staging leads to follow-up imaging in a rela-
tively high number of cases (6.8%). On the other hand, the
rate of findings clinically considered false positives is very
high in this situation (99.5%).

Staging examinations are important for patients with an
initial diagnosis of breast cancer to plan therapy and assess
prognosis. However, the rate of metastatic disease is low at
initial diagnosis of early breast cancer with low-risk profile
[9]. Therefore, there was an ongoing discussion regarding
the benefit of whole-body staging in low-risk EBC [10, 11].
In the study by Schneider et al. (2003), distant metastasis
was detected in tumors smaller than 1 cm in only 3.9% of
cases [12].

In various publications, imaging examination methods
were presented individually and only a low detection rate
for metastases at the time of initial diagnosis was found for
bone scan with 0.5-11% [12-14], for liver ultrasound with
0.24-3.3% [12-14], and for chest radiography 0.2-1.2% [12,
13]. In the study by Schneider et al., a few metastases were
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detected at the pT1 stage; only 2 of 106 (2.7%) patients at
the pT1c stage were shown to have a bone metastasis [12].
This is also confirmed in our collective: distant metastases
were detected in only one patient, which corresponds to a
detection rate of 0.5%.

Based on these data, the current guidelines no longer rec-
ommend whole-body staging in patients with early breast
cancer [15-17]. However, the extent to which there are
exceptional cases in which staging should be performed
despite low-risk carcinoma is unclear. Symptomatic patients
should be evaluated in any case. The current S3 guideline
only recommends staging (in the case of aggressive tumor
biology) if these examinations would have a decisive influ-
ence on the therapeutic procedure [16]. The current AGO
guideline recommends whole-body staging only in cases of
high risk for distant metastases and/ or symptoms and/or
indication for (neo-)adjuvant chemo/antibody therapy [18].

The lack of studies showing an impact of staging on out-
come (survival or progression-free survival) is repeatedly
pointed out [16]. However, since staging is a diagnostic test,
according to the Centre for Evidence-based Medicine, valid
data on the diagnostic accuracy of the test are required, not
outcome data. The background for this is that there are mul-
tiple confounders (different handling of test results/different
therapies) between diagnostic test (staging) and outcome. In
addition, each test generates new patient groups for whom
adequate therapy may not yet have been evaluated. There-
fore, the valid assessment of the quality of a diagnostic test
via outcome parameters is not reasonably possible in most
cases.

Data on diagnostic accuracy are available for many imag-
ing modalities. However, the procedures mainly used in our
study are characterized by a relatively low diagnostic accu-
racy. When procedures with relatively low diagnostic accu-
racy are used, a high rate of false-positive findings occurs.
This was also observed in our study. The effect was ampli-
fied by the low pretest probability of our low-risk collective.
Furthermore, if patients undergo staging via sonography of
the upper abdomen, bone scan, and chest radiography, it
often requires the patients to arrange multiple appointments
[3]. Whereas the CT thorax/abdomen is logistically easier
for the patients, as they already tend to have multiple doc-
tors’ appointments for therapy planning and start of treat-
ment [3].

To our knowledge, we looked for the first time at the
resulting follow-up caused by the conventional staging in
low-risk breast carcinomas. Overall, this work described
abnormal chest radiographic findings in ten (6%) patients
and two (1.0%) upper abdominal sonographies requiring
clarification. Eighteen (9%) patients had suspicious find-
ings on skeletal scintigraphy, so further follow-up examina-
tions were recommended. Thus, a total of 599 examinations
could be performed without evidence of metastasis. The

false-positive rate in our collective was 6.8%, with no dif-
ference between the respective examination methods.

These diagnostic measures are a burden for the patients
concerned, especially the psychological impact caused by
this diagnosis and the resulting consequences [17]. Addi-
tional radiation exposure may not be without risk either [19].
However, at the current time, there is no evidence that diag-
nostic imaging causes malignancies.

Three patients in our collective underwent CT thoracic
examinations at 3-month intervals, because the findings did
not provide clear evidence of metastasis. Another important
issue is also the cost incurred by these diagnostic measures.
In the study by Eismann et al. (2013), costs for staging with-
out benefit were calculated at 5-20 million euros/year [20].

Additional resources are wasted by the multitude of
unnecessary examinations which could possibly benefit
patients for whom these examinations would be more neces-
sary. In addition, it should be mentioned that staging exami-
nations may delay the start of therapy [21].

One possible solution is the use of imaging techniques
with better diagnostic accuracy. Because of better sensitivity
and specificity, CT thorax/abdomen and a skeletal scinti-
gram have replaced the former staging with X-ray thorax and
abdominal ultrasound as basic staging examinations (ESMO
2015/17) [16]. Also debatable would be the use of PET-CT,
PET-MRI, or whole-body MRI, which have significantly
better diagnostic accuracy compared with the methods used
in this study [22].

In this work, only low-risk carcinomas were evaluated,
and our collective included all patients with a grading of
1, 2, or 3. Neither the S3 guideline nor the AGO guideline
specifically addresses the importance of staging examina-
tions in G3 carcinomas [16, 18]. However, the St. Gallen
International Consensus Conference of 2017 already classi-
fied G3 tumors as a relative indication for chemotherapy [23,
241, and therefore, pretherapeutic staging is recommended
in these patients [25]. However, in special cases, e.g., very
small tumors (pT1a), staging and chemotherapy can be dis-
pensed [23, 24].

Not all patients in our collective received a complete stag-
ing. In some cases, only one or two metastatic sites were
investigated. The indication for the respective examination
or the omission of an examination can no longer be precisely
traced due to the retrospective data evaluation and must be
self-critically evaluated as a weakness of the work.

Conclusion

Because of the low detection rate (1 in 203), the conven-
tional staging with imaging modalities of low diagnostic
quality should not be performed in breast cancer patients
with low-risk profiles.

@ Springer



1480

Archives of Gynecology and Obstetrics (2024) 309:1475-1481

Author contributions LJ: data collection or management, manuscript
writing/editing, and protocol/project development. SIH: data analysis.
FAT: data analysis, manuscript writing/editing. CU: data collection or
management. CM: data collection or management. EFS: protocol/pro-
ject development. IJB: protocol/project development and manuscript
writing/editing. JN: manuscript writing/editing.

Funding Open Access funding enabled and organized by Projekt
DEAL. The authors declare that no funds, grants, or other supports
were received for the preparation of this manuscript.

Declarations

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethics approval This was an observational study. This study is in
accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References:

1. World Health Organization (WHO), Current and future burden
of breast cancer:global statistics for 2020 and 2040. https://
www.iarc.who.int/news-events/current-and-future-burden-of-
breast-cancer-global-statistics-for-2020-and-2040/#: ~:text=
Breast%20cancer%20is%20the %20most,in%208%20cancer%
20diagnoses%20worldwide. Assessed June 28, 2023.

2. Giuliano et al (2018) Eighth Edition of the AJCC cancer staging
manual: breast cancer. Ann Surg Oncol. https://doi.org/10.1245/
$10434-018-6486-6

3. Barrett et al (2009) Radiological staging in breast cancer: which
asymptomatic patients to image and how. Br J Cancer. https://
doi.org/10.1038/sj.bjc.6605323

4. Xiao W et al (2018) Breast cancer subtypes and the risk of
distant metastasis at initial diagnosis: a population-based study.
Cancer Manage Res. https://doi.org/10.2147/CMAR.S176763)

5. Montemurro F et al (2009) Hormone receptor-positive early
breast cancer: controversies in the use of adjuvant chemother-
apy. Endocr Relat Cancer. https://doi.org/10.1677/ERC-09-0033

6. Gyorffy B (2015) Multigene prognostic tests in breast cancer:
past, present, future. Breast Cancer. https://doi.org/10.1186/
$13058-015-0514-2

7. Andre F et al (2019) Use of Biomarkers to Guide Decisions
on Adjuvant Systemic Therapy for Women With Early-Stage
Invasive Breast Cancer: ASCO Clinical Practice Guideline

@ Springer

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

Update-Integration of Results From TAILORx. J Clin Oncol.
https://doi.org/10.1200/JC0O.19.00945

Sun H et al (2022) Comparisons of metastatic patterns, sur-
vival outcomes and tumor immune microenvironment between
young and non-young breast cancer patients. Front Cell Dev
Boil. https://doi.org/10.3389/fcell.2022.923371

Myers RE, Johnston M, Pritchard K, Levine M, Oliver T (2001)
Breast Cancer disease site group of the cancer care ontario
practice guidelines initiative. Baseline staging tests in primary
breast cancer: a practice guideline. CMAJ 164(10):1439-1444
Dillman RO, Chico S (2000) Radiologic tests after a new diag-
nosis of breast cancer. Eff Clin Pract 3(1):1-6

James J, McMahon MA, Tennan SL, Cornford EJ (2012) CT
staging for breast cancer patients with poor prognostic tumours
Author links open overlay panel. Breast 21(6):735-738
Schneider C, Fehr MK, Steiner RA, Hagen D, Haller U, Fink D
(2003) Frequency and distribution pattern of distant metastases
in breast cancer patients at the time of primary presentation.
Arch Gynecol Obstet 269(1):9-12. https://doi.org/10.1007/
$00404-002-0445-x

Chand N, Cutress RI, Oeppen RS, Agrawal A (2013) Staging
investigations in breast cancer: collective opinion of UK breast
surgeons. Int J Breast Cancer. 2013:506172. https://doi.org/10.
1155/2013/506172

Samant R, Ganguly P (1999) Staging investigations in patients
with breast cancer: the role of bone scans and liver imaging.
Arch Surg 134(5):551-554

Ravaioli A, Pasini G, Polselli A, Papi M et al (2002) Staging of
Breast Cancer :new recommended standard procedure. Breast
Cancer Res Treat 72(1):53-60

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft,
Deutsche Krebshilfe, AWMF): S3-Leitlinie Friiherkennung,
Diagnose, Therapie und Nachsorge des Mammakarzinoms, Ver-
sion 4.4, 2021, AWMF Registernummer: 032-0450L, http://
www.leitlinienprogramm-onkologie.de/leitlinien/mammakarzi
nom/(abgerufenam:01.07.2021)

Rusch P, Hoffmann O, Stickelmann A-L, Bohmer S, Gitje R,
Kriiger KG, Niesert S, Schmidt A, Kimming R (2016) Distant
metastasis detected by routine staging in breast cancer patients
participating in the national German screening programme: con-
sequences for clinical practice. Springer Plus 5:1010

AGO e. V. in der DGGG e.V. sowie in der DKG e.V. Guidelines
Breast Version 2021.1D; Fritherkennung und Diagnostik
Berrington de Gonzalez A, Darby S (2004) Risk of cancer from
diagnostic X-rays: estimates fort he UKan 14 other countries
(2004). Lancet 363(9406):345-351

Eismann N, Waldmann A, Katalinic A (2013) Epidemiology of
breast cancer current figures and trends. Geburtshilfe Frauen-
heilkunde 73(2):130-135

Miiller C, Juhasz-Boss S, Schmidt G, Solomayer EF, Juhasz-
Boss I, Breitbach GP (2020) Factors influencing the onset of
neoadjuvant therapy in breast cancer patients. Breast Care
(Basel) 15(2):182-187

Bruckmann NM, Kirchner J, Umutlu L, Fendler WP, Seifert R,
Herrmann K, Bittner AK, Hoffmann O, Mohrmann S, Antke C,
Schimmoller L, Ingenwerth M, Breuckmann K, Stang A, Buch-
bender C, Antoch G, Sawicki LM (2021) Prospective compari-
son of the diagnostic accuracy of 18F-FDG PET/MRI, MRI, CT,
and bone scintigraphy for the detection of bone metastases in
the initial staging of primary breast cancer patients. Eur Radiol
31(11):8714-8724


http://creativecommons.org/licenses/by/4.0/
https://www.iarc.who.int/news-events/current-and-future-burden-of-breast-cancer-global-statistics-for-2020-and-2040/#:~:text=Breast%20cancer%20is%20the%20most,in%208%20cancer%20diagnoses%20worldwide
https://www.iarc.who.int/news-events/current-and-future-burden-of-breast-cancer-global-statistics-for-2020-and-2040/#:~:text=Breast%20cancer%20is%20the%20most,in%208%20cancer%20diagnoses%20worldwide
https://www.iarc.who.int/news-events/current-and-future-burden-of-breast-cancer-global-statistics-for-2020-and-2040/#:~:text=Breast%20cancer%20is%20the%20most,in%208%20cancer%20diagnoses%20worldwide
https://www.iarc.who.int/news-events/current-and-future-burden-of-breast-cancer-global-statistics-for-2020-and-2040/#:~:text=Breast%20cancer%20is%20the%20most,in%208%20cancer%20diagnoses%20worldwide
https://www.iarc.who.int/news-events/current-and-future-burden-of-breast-cancer-global-statistics-for-2020-and-2040/#:~:text=Breast%20cancer%20is%20the%20most,in%208%20cancer%20diagnoses%20worldwide
https://doi.org/10.1245/s10434-018-6486-6
https://doi.org/10.1245/s10434-018-6486-6
https://doi.org/10.1038/sj.bjc.6605323
https://doi.org/10.1038/sj.bjc.6605323
https://doi.org/10.2147/CMAR.S176763)
https://doi.org/10.1677/ERC-09-0033
https://doi.org/10.1186/s13058-015-0514-2
https://doi.org/10.1186/s13058-015-0514-2
https://doi.org/10.1200/JCO.19.00945
https://doi.org/10.3389/fcell.2022.923371
https://doi.org/10.1007/s00404-002-0445-x
https://doi.org/10.1007/s00404-002-0445-x
https://doi.org/10.1155/2013/506172
https://doi.org/10.1155/2013/506172
http://www.leitlinienprogramm-onkologie.de/leitlinien/mammakarzinom/(abgerufenam:01.07.2021
http://www.leitlinienprogramm-onkologie.de/leitlinien/mammakarzinom/(abgerufenam:01.07.2021
http://www.leitlinienprogramm-onkologie.de/leitlinien/mammakarzinom/(abgerufenam:01.07.2021

Archives of Gynecology and Obstetrics (2024) 309:1475-1481

1481

23.

24.

25.

Behandlung des friihen Mammakarzinoms (2017) Schneeweiss,
A., Huober, J., Jackisch, C. et al. 15. Internationale St.-Gallen-
Konsensus-Konferenz. Onkologe 23:666-677

Untch M, Huober J, Jackisch C, Schneeweiss A, Brucker SY,
Dall P, Denkert C, Fasching PA, Fehm T, Gerber B, Janni W,
Kiihn T, Liiftner D, Mobus V, Miiller V, Rody A, Sinn P, Thill
M, Thomssen C, Harbeck N, Liedtke C. Initial Treatment of
Patients with Primary Breast Cancer: Evidence, Controversies,
Consensus: Spectrum of Opinion of German Specialists at the
15th International St. Gallen Breast Cancer Conference (Vienna
2017). Geburtshilfe Frauenheilkd. 2017 Jun;77(6):633-644. doi:
https://doi.org/10.1055/s-0043-111601

Cardoso F, Kyriakides S, Ohno S, Penault-Llorca F, Poort-
mans P, Rubio IT, Zackrisson S, Senkus E; ESMO Guidelines

Committee. Electronic address: clinicalguidelines @esmo.org.
Early breast cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-upf. Ann Oncol. 2019 Aug
1;30(8):1194-1220. https://doi.org/10.1093/annonc/mdz173.
Erratum in: Ann Oncol. 2019 Oct 1;30(10):1674. Erratum in:
Ann Oncol. 2021 Feb;32(2):284

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1055/s-0043-111601
https://doi.org/10.1093/annonc/mdz173

	Diagnostic performance of additional imaging tests for staging purposes in a bicentric German series of low-risk early breast cancer patients
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References




