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Abstract
Introduction: Pre-therapeutic histologic diagnosis through
image-guided core needle biopsy (CNB) or vacuum-
assisted biopsy (VAB) for suspicious breast findings is a
standard procedure. Despite the moderate risk of bleed-
ing, a significant proportion of patients are on temporary
or permanent anti-coagulation therapy (ACT) or anti-
platelet therapy (APT). Currently, there are no estab-
lished guidelines for managing biopsies in such patients,
leading to varying approaches in clinical practice.
Methods: An online survey was conducted among all
members of the breast ultrasound working group at the
German Society for Ultrasound in Medicine (DEGUM) and
the working group for breast diagnostics at the German
Radiology Society (DRG). It included n = 51 questions
about individual risk perception of biopsy-related bleeding

complications and the specific management of biopsies on
ACT/APT. Results: A total of 332 experts participated, with
51.8% reporting the absence of a standardized manage-
ment plan for breast biopsies on ACT/APT. Concerning
specific ACT/APT medications, the survey revealed dis-
crepancies in risk perception and management: The ma-
jority preferred discontinuing medication with directly
acting oral anti-coagulants (DOACs; CNB: 66.9%; VAB:
91.1%), phenprocoumon (CNB: 74.9%; VAB: 96.7%), or
therapeutic heparin (CNB: 46.1%; VAB: 72.7%). However,
there was a lower inclination to discontinue acetylsalicylic
acid (ASA; CNB: 15.2%; VAB: 50.3%) or prophylactic heparin
(CNB: 11.9%, VAB: 36.3%). Conclusion: Breast biopsies for
patients on ASA or prophylactic heparin are deemed safe
and part of standard clinical practice. However, despite
available feasibility studies, conducting breast biopsies on
ACT medications such as DOACs or phenprocoumon ap-
pears feasible only for a minority of experts.
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Introduction

Pre-therapeutic histologic diagnosis that is made via
percutaneous core needle biopsy (CNB) or via vacuum-
assisted biopsy (VAB) is the procedure of choice in
cases of suspicious findings in the breast or axillary
lymph nodes. These procedures are recommended by
various guidelines, including the German S3 guideline
for breast cancer [1] and the German Gynecological
Oncology Working Group (AGO) recommendations
[2]. The advantages of these procedures (in comparison
with surgical biopsy) are well recognized and include
faster recovery as well as reductions in costs, in the
number of required follow-up surgeries, and in adverse
events [3].

Biopsy needles typically range from 12 to 14 gauges in
CNB and from 8 to 11 gauges in VAB. Common com-
plications include bleeding and hematoma formation,
both of which occur at rates of less than 1%. Clinically
relevant complications are a rare event, even with the use
of larger needles [4]. Therefore, biopsies of the breast
tissue are normally regarded as low-risk interventions [5].
Despite the moderate risk of bleeding, it should be noted
that in Germany alone, around 1 million patients are
currently on temporary or permanent anti-coagulation
(ACT) or anti-platelet (APT) therapy due to pre-existing
medical conditions [6]. For these patients, a generally
elevated risk of bleeding complications for all forms of
invasive interventions must be assumed.

Depending on the indication, ACT and APT act
primarily on the plasmatic coagulation system or by
inhibiting platelet aggregation [7]. ACTs include above all
vitamin K antagonists (VKA, e.g., phenprocoumon),
heparins, and non-vitamin-K-dependent directly acting
oral anti-coagulants (DOACs). ACTs are used mainly in
cases of atrial fibrillation, after mechanical heart valve
replacement, or for therapy and secondary prophylaxis of
venous thromboembolism as well as in managing co-
agulation disorders [8, 9]. APTs, on the other hand,
mainly comprise low-dose acetylsalicylic acid (ASA 100
mg) and P2Y12 inhibitors (e.g., clopidogrel, ticagrelor,
prasugrel), which are indicated for atherosclerotic dis-
eases and after vascular interventions. In the latter in-
dication, APT is used as dual therapy (dual anti-platelet
therapy, [DAPT]).

Based on the underlying disorders, patients on ACT/
APT have an elevated basic risk of clinically relevant
complications (including bleeding and hematoma for-
mation) after any interventional or surgical procedures,
especially during vascular interventions or biopsies of
internal organs (liver, kidney). In contrast to these
moderate- or high-risk procedures, biopsies of the breast
or axilla are often regarded as interventions with a low
risk of bleeding as they are easily detected and control-
lable, comparable to other superficial drainages or bi-

opsies in other regions of the body (skin, paracentesis,
etc.). However, highly evidence-based study results
specifically on the peri-interventional management of
breast biopsies in patients on ACT/APT are not available,
and only a few guidelines specifically for breast biopsies
have been published [10, 11]. Recommendations from
interventional radiology societies provide an orientation,
e.g., published by the Society of Interventional Radiology
(SIR) [12] or regularly updated “practice parameters” by
the American College of Radiology (ACR). Whereas the
British Society of Breast Radiology Guidelines pursues a
quite liberal strategy in the peri-interventional manage-
ment [10], the recommendations from SIR and ACR
generally follow a more conservative approach (with a
low threshold of withholding certain medication) also in
procedures defined with a low risk of bleeding [12]. Based
on the limited available data, the lack of clear evidence, as
well as the heterogenous and vague recommendations, it
is often necessary to decide on a case-by-case basis
whether to temporarily stop or continue ACT/APT. The
central challenge in making this decision lies in striking a
balance between the prominent risk faced by patients on
ACT/APT. This involves carefully weighing the potential
bleeding risk post-biopsy against the risk of triggering a
thromboembolic event upon discontinuing the medica-
tion. In the latter scenario, additional decisions may be
required, such as determining the appropriate timing for
discontinuation before the planned biopsy and evaluating
the necessity of adequate bridging therapy.

Most experiences in dealing with breast biopsies for
patients on ACT/APT arise from everyday clinical
practice. Only a few existing studies have supported the
safety of breast biopsies in patients on ACT/APT. These
studies have shown high variability in terms of their
design (including follow-up), the studied medication
regimens, and the biopsy methods used (including mo-
dality and gauges) [13]. However, data are limited, and
variation in clinical practice persists.

In this context, expert knowledge and clinical expertise
might be a relevant source for generating recommen-
dations on breast biopsy procedures for patients on ACT/
APT. Therefore, with the primary goal of obtaining in-
sights into the routine management, a survey was con-
ducted among experts. The aim was to extract practical
recommendations for gynecologists and radiologists
when dealing with these patients in everyday clinical
practice.

Methods

Survey Design
The survey on this topic was constructed by an expert

panel of the breast ultrasound working group at the German
Society for Ultrasound in Medicine (DEGUM) and the
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working group for breast diagnostics at the German Radi-
ology Society (DRG). It was conducted digitally among all
members of these organizations between September and
November 2020. It included n = 51 questions. Closed ques-
tions (with several possible answers) comprised different
aspects: first, general peri-interventional management (e.g.,
availability of written standards within the own facility;
anamnesis with regard to bleeding risks, blood tests, etc.);
second, specific management of patients under certain ACT/
APT (according to ASA, DAPT, DOAC, phenprocoumon, and
prophylactic/therapeutic heparin and divided up into CNB vs.
VAB). Moreover, the survey included questions about the
expert’s individual risk perception of bleeding complications.
The risk perception of clinically relevant bleeding compli-
cations was rated with a scale ranging from 1 (“low”) to 100
(“high”), separately for CNB and VAB. Complications have
been defined as events that temporarily diminish the patient’s
quality of life, either due to complex courses, additional
necessary interventions, or the extension of further diagnostic
procedures.

The original survey (in German language) can be found
in the appendix (online suppl. material; for all online suppl.
material, see https://doi.org/10.1159/000536079) to this
manuscript. The survey invitation was sent via email with a
one-time reminder. For participants with memberships in
both the DEGUM and the DRG, survey participation was
possible only once. Participation was anonymous and took
about 15 min to complete. A written informed consent was
obtained from participants to participate in the study
survey.

Statistical Analysis
Discrete answers and characteristics were given in absolute and

relative frequencies. Results of questions for risk perception were
presented with mean values and 95% confidence intervals.

Results

Participants and Institutional Background
In total, n = 332 participants completed the survey, n =

178 of whom were female (55.5%) and n = 142 were male
(44.2%). Most participants were gynecologists (71.7%),
followed by radiologists (27.1%). Most participants were
working either in a private practice (27.7%) or in a
tertiary/university hospital (26.8%). Most participants
were members of the DEGUM (90.6%), around one-
quarter of the DRG (25.6%), and 16.2% of both socie-
ties. Table 1 presents information on the survey partic-
ipants. Not all questions were answered by all participants
as some questions were not relevant for certain members
of the cohort (e.g., questions on VAB).

Concerning CNB, most participants worked in a
clinical setting in which less than 150 biopsies were
performed per year (<150/y: 29.1%); on the other hand,
around 20% of participants were in a setting with more
than 450 CNBs per year. Concerning VAB, around one-
third of participants did not perform VAB in clinical
routine (32.6%), while more than one-third performed
less than 150/year (36.5%). For CNB, most participants
used a needle size of 16 gauge (72.6%), whereas the needle
size for VAB varied between 8 gauge (25.5%), 9 gauge
(24.5%), and 10 gauge (24.5%). Table 1 presents detailed
information on the institutional caseload.

Risk Perception of Biopsies in Patients on ACT or APT
The survey’s overall findings indicated that performing

VAB in patients on ACT/APT was perceived to pose a
higher risk of bleeding complications compared to CNB
in the same patients. Specifically, conducting biopsies in
patients on DAPT, phenprocoumon, and DOACs was
perceived to have a higher average risk compared to
biopsies in patients on ASA (Fig. 1). Overall, most experts
did not perceive a difference in the risk associated with
biopsies in the axilla compared to those in the breast (yes:
42.1% vs. no: 57.9%).

Managing Biopsies in Patients on ACT or APT
More than half of participants (51.8%) indicated that

they could not rely on specific standards for managing
breast biopsies in patients on ACT/APT in their re-
spective clinical setting. While anamnesis on ACT/APT
medication was regularly performed (96.4%), laboratory
examination of the coagulation status prior to the biopsy
was not a standard procedure (9.7%). If indicated, CNBs
were performed on the same day in most clinical settings

Table 1. Participant and institution characteristics

n %

Annual CNB caseload
None 10 3.5
<150 83 29.1
150–250 72 25.3
251–350 35 12.3
351–450 23 8.1
>450 60 21.1
Unknown 2 0.7

Annual VAB caseload
None 93 32.6
<150 104 36.5
150–250 57 20.0
251–350 15 5.3
351–450 5 1.8
>450 4 1.4
Unknown 7 2.5

Medical society membership
DEGUM 290 90.6
DRG 82 25.6
Both 42 12.6

DEGUM qualification breast ultrasound
DEGUM I 133 41.4
DEGUM II 102 31.8
DEGUM II Course Instructor (“Kursleiter”) 11 3.4
DEGUM III 18 5.6
None 57 17.8

CNB, core needle biopsy; VAB, vacuum-assisted biopsy.
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(82.3%); for VABs, normally a new appointment was
necessary (only 11.6% same-day biopsy). Table 2 presents
more detailed information on managing breast biopsies
in patients on ACT/APT.

Clear differences emerged in terms of managing breast
biopsies in patients on ACT/APT with regard to the
specific medication: The majority of experts performed
CNB in patients on ASA (84.8%) or on prophylactic dose
heparin (88.1%), whereas for VAB, no clear trend
emerged among the experts (ASA: yes: 49.7% vs. no:
50.3%; prophylactic dose heparin: yes: 63.7% vs. no:
36.3%). Concerning medication with DOAC and phen-
procoumon, only one-third (33.1%) and one-quarter
(25.1%) of all experts, respectively, performed CNB,
whereas for VAB, these rates were much lower (DOAC:
7.9%; phenprocoumon: 3.3%). On the question of clinical
management, consulting a general practitioner or other
clinical colleagues was the preferred procedure for a
relevant share of all participants, for example, when
making the decision to discontinue phenprocoumon
(59.8%) or to bridge phenprocoumon with heparin
(46.5%). Table 3 presents more detailed information on
this topic.

Fig. 1. Risk perception of clinically relevant bleeding complications after breast biopsy in patients on ACT/APT,
separated for core needle biopsy (CNB) and vacuum-assisted biopsy (VAB). Scale ranges from 0 (low) to 100
(high). DOAC, directly acting oral anti-coagulants; DAPT, dual anti-platelet therapy; ASA, acetylsalicylic acid.
Results were presented as mean values with 95% confidence interval.

Table 2. General management of breast biopsies in patients on
ACT/APT

n %

Do you have standard operation procedures (SOPs) for
managing breast biopsies in patients on ACT/APT?
Yes 123 44.2
No 144 51.8
Unknown 11 4.0

Do you perform a specific anamnesis regarding ACT/APT?
Yes 268 96.4
No 6 2.2
Unknown 4 1.4

Do you routinely request laboratory examination of the
coagulation status prior to the biopsy?
Yes 27 9.7
No 251 90.3

If indicated in clinical routine, do you perform CNB on the
same day?
Yes 223 82.3
No 48 17.7

If indicated in clinical routine, do you perform vacuum-
assisted biopsy on the same day?
Yes 21 11.6
No 160 88.4

90 Breast Care 2024;19:87–94
DOI: 10.1159/000536079

Riedel et al.

https://doi.org/10.1159/000536079


Table 3. Specific management of breast biopsies in patients on ACT/APT

Therapy Procedure Management n %

ASA 100 mg qd
How do you proceed with a patient on medication with ASA

100 mg qd?
CNB Immediate biopsy 217 84.8

No biopsy, discontinuation of ASA
100 mg for 5–7 days

39 15.2

VAB Immediate biopsy 74 49.7
No biopsy, discontinuation of ASA
100 mg for 5–7 days

75 50.3

DAPT
How do you proceed with a patient on medication with DAPT

(i.e., ASA + clopidogrel/ticagrelor/prasugrel)?
CNB Immediate biopsy 88 36.2

No biopsy, discontinuation of ASA only 14 5.8
No biopsy, discontinuation of DAPT only 95 39.1
No biopsy, discontinuation of ASA +
DAPT

46 18.9

VAB Immediate biopsy 14 10.5
No biopsy, discontinuation of ASA only 6 4.5
No biopsy, discontinuation of DAPT only 50 37.6
No biopsy, discontinuation of ASA +
DAPT

63 47.4

DOAC
How do you proceed with a patient onmedication with DOAC? CNB Immediate biopsy 83 33.1

No biopsy, discontinuation of DOAC 168 66.9

VAB Immediate biopsy 12 7.9
No biopsy, discontinuation of DOAC 140 92.1

Phenprocoumon
How do you proceed with a patient on medication with

phenprocoumon?
CNB Immediate biopsy 63 25.1

No biopsy, discontinuation of
phenprocoumon (+ INR control)

188 74.9

VAB Immediate biopsy 5 3.3
No biopsy, discontinuation of
phenprocoumon (+ INR control)

147 96.7

Prophylactic heparin
How do you proceed with a patient on medication with

prophylactic heparin?
CNB Immediate biopsy 223 88.1

No biopsy, discontinuation of heparin 30 11.9

VAB Immediate biopsy 93 63.7
No biopsy, discontinuation of heparin 53 36.3

Therapeutic heparin
How do you proceed with a patient on medication with

therapeutic heparin?
CNB Immediate biopsy 132 53.9

No biopsy, discontinuation of heparin 113 46.1

VAB Immediate biopsy 38 27.3
No biopsy, discontinuation of heparin 101 72.7

General management
If you do not perform a biopsy with ASA (+/− DAPT) or DOAC, who
primarily decides on the discontinuation of the medication and on the
required period?

Gynecologist/radiologist (who performs
the biopsy)

74 33.3

Consultation with the internal medicine
department

33 14.9

Local GP 54 24.3
Depends on the individual situation 57 25.7
Other 4 1.8

If you do not perform a biopsy in patients on phenprocoumon, who
primarily decides on the discontinuation of the medication and on the
required period?

Gynecologist/radiologist (who performs
the biopsy)

70 29.9

Consultation with the internal medicine
department

18 7.7

Local GP 140 59.8
Depends on the individual situation 0 0
Other 6 2.6
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Discussion

Due to the absence of high-level evidence regarding
the management of breast biopsies on ACT/APT and
limited studies supporting the safety of such biopsies,
we conducted a survey among a large group of experts
in the field to gather insights from clinical practice.
These experts were identified via their function as
members of medical societies in Germany that are
responsible for clinically managing patients with indica-
tions for CNB or VAB of the breast. In Germany, breast
ultrasound is traditionally a field of expertise for many
gynecologists, while for the other modalities, radiologists
are normally in charge. Thus, with our survey, wewere able
to reach a large number of experts. The level of expertise
was high as almost two-thirds of all experts held a pro-
fessional position as a senior physician or higher. This
approach of generating pragmatic evidence from man-
agement in clinical routine is feasible in terms of costs and
effort and has been used for other clinical questions in this
field, for example, investigating hygienic aspects for US-
guided CNB in breasts in Germany [14].

Biopsies of the breast are normally regarded as low-risk
interventions. Clinically relevant complications (such as
bleeding that requires intervention after the biopsy) are
exceedingly rare events in patients who do not take any
ACT/APT [15–17]. On the other hand, only a few studies
have addressed the performance and safety of breast
biopsies in patients who continue their ACT/APT
medication. In a first prospective study by Melotti et al.
from 2000, no patients who underwent ACT/APT ex-
perienced clinically significant complications, and the
results suggested rates of hematoma formation similar to
those in the control group [18]. A subsequent study by
Sommerville et al. in 2008 found equal hematoma rates
but a significant increase in bruise formation [19]. In a

study by Chetlen et al. [20] from 2013, no clinically
significant hematomata or bleeding complications were
found at all in biopsies in patients on ACT/APT. In this
latter study, the authors defined hematomata as clinically
significant if they caused significant post-procedure
discomfort or required clinical follow-up, surgical or
percutaneous drainage, or hospital admission. A recent
study by Cameron et al. [21] from 2018 (with only n = 42
patients) found no post-discharge bleeding after CNB in
patients who were on anti-thrombotic therapy. All these
above-mentioned studies display high variability in their
design (including follow-up), in the investigated medica-
tion regimens, and in the biopsy methods used (modality
and gauges), which impedes comparing or generalizing
their results [13]. Nonetheless, all of these studies included
at least some patients on warfarin as the primary form of
VKA in the USA (which is equivalent to phenprocoumon
in Germany). Biopsies in patients on phenprocoumon, in
particular, were found to have the highest complication
risk among the experts in our survey (Fig. 1).

All authors of the above-mentioned studies concluded
that performing biopsies in patients on continuing ACT/
APT might be safe. Independent of the ACT/APT regi-
men used, these studies showed a higher risk of hema-
toma formation when a larger needle gauge was used.
This finding is reflected in our survey because our par-
ticipants stated that there is a greater risk of bleeding
complications in VAB in comparison with CNB, and the
participants indicated generally lower rates of performing
VAB in patients on ACT/APT.

In our study, only 44.2% of experts had a standardized
management plan, but nearly all experts (96.3%) routinely
gathered medical histories focusing on relevant ACT/APT
medications (Table 2). This procedure is generally rec-
ommended, for example, by the European Society of Breast
Imaging, which additionally recommends performing a

Table 3 (continued)

Therapy Procedure Management n %

In case of the discontinuation of phenprocoumon, do you have a specific
threshold of INR that you regard as minimal for performing the biopsy?

Yes 161 69.7
No 33 14.3
Decision of the GP or other specialist 37 16.0

In case of the discontinuation of phenprocoumon, do you recommend a
bridging procedure with heparin?

Yes 111 48.3
No 12 5.2
Decision of the GP or other specialist 107 46.5

In case of the discontinuation of phenprocoumon, do you demand a recent
INR laboratory result before performing the biopsy?

Yes 171 76.0
No 54 24.0

Does your peri-interventional approach with anti-coagulation or your risk
perception differ between a biopsy of the axilla compared with a biopsy
of the breast?

Yes 104 42.1
No 143 57.9

ASA, acetylsalicylic acid; DAPT, dual anti-platelet therapy; DOAC, directly acting oral anti-coagulants; CNB, core needle biopsy;
VAB, vacuum-assisted biopsy; GP, general practitioner; INR, international normalized ratio.
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screening for bleeding disorders [5]. On the other hand,
further routine screening using laboratory profiles to
predict the risk of bleeding before breast biopsy was not
found to be cost-effective [22] and was not regularly
performed among the experts in our survey (9.7%; Table 2).

Concerning specific medications, our survey revealed
discrepancies in risk perception and clinical management:
themajority of experts preferred discontinuing therapy with
DAPT, DOAC, or phenprocoumon before performing
CNB, except for patients on ASA or for those on pro-
phylactic or therapeutic heparin. Consequently, phenpro-
coumon and DOAC were regarded as having the highest
risk of clinically relevant bleeding complications (Fig. 1).
Despite this risk perception, CNBwas performed in patients
on phenprocoumon and on DOAC by 25.1% and 33.1% of
experts, respectively, whereas VAB was performed in pa-
tients on phenprocoumon and on DOAC only by 3.3% and
7.9% of experts, respectively. The differences in risk per-
ception between CNB and VAB became evident with the
survey results: In general, with larger needle sizes and larger
numbers of planned samples, greater attention was paid to
bleeding complications, which led to higher individual
thresholds for performing VAB in patients on continuing
ACT/APT. Interestingly, performing biopsies of axillary
lymph nodes did not lead to changes inmanagement for the
majority of experts (57.9%: Table 3).

In general, the decision of whether to discontinue
therapies should be made in close collaboration with the
prescribing physician while taking underlying medical
conditions into account. It is also important to consider the
fact that unnecessary changes in ACT are related to delays
in diagnosis and unnecessary costs for the healthcare
system [23]. Depending on national or local recommen-
dations, these agents such as phenprocoumon may be
discontinued some days before (international normalized
ratio-adjusted with a target international normalized ratio
of 1.8–2.0) and resumed 12 h after the procedure (under
bridging with heparin). In contrast to this management
with phenprocoumon, DOACs normally have a lower
discontinuation time of max. 48 h (depending on the
specific anti-coagulants, dosage, and renal function) with
no need for bridging. Thus, discontinuing before biopsy is
feasible in clinical routine. On the other hand, if the de-
cision is made for continuing DOACs for the biopsy (as it
is declared by one-third of all experts for CNB in our
survey), a pragmatic pharmacokinetically driven approach
could be performing the biopsy in the trough level,
i.e., immediately before the next dose is due to be ad-
ministered. For any patient who experiences bleeding
during the procedure, regardless of anti-coagulation status,
manual compression (plus a pressure bandage) is indicated
until all bleeding has ceased.

As there is no strong evidence for breast biopsy
management in patients on ACT/APT, our survey tar-
geted specialists. This approach has been used before in a

short survey in the USA [20]. Although the ability to
generalize their results is unclear due to the low absolute
response rate (n = 16), the results demonstrated high
heterogeneity in terms of the specific management of
patients on ACT/APT. Comparable to our results, around
25% of US experts did not discontinue VKA before
performing CNB. On the other hand, biopsy in patients
on ASA and clopidogrel was performed by only 37.5%
and 25%, respectively. Regarding the decision to dis-
continue a specific medication, over 90% of respondents
indicated that the responsibility lay with the referring
physician managing the patient’s ACT/APT. This rate of
involving other medical specialties was higher than what
was observed in our cohort. However, regarding com-
plications after biopsies, the results showed a very low rate
of clinically relevant complications. Results from another
survey among 51 consultant breast radiologists and 48
consultant breast surgeons from the UK published in 2008
also showed a wide variety of managing strategies for
breast biopsies, while almost all of the UK experts per-
formed CNB under ASA, only half under VKA andDAPT.
ConcerningVAB, around 70%performed biopsies onASA
but only one-third on DAPT and 10% on VKA [24].

Limitations
The primary limitation of our study lies in the evidence

level attainable with the presented data. Given the ab-
sence of prospective and controlled clinical data in this
field, reliance on clinical experience and expertise is
necessary. Consequently, the evidence level remains at the
level of expert consensus. Additionally, it is important to
note that this survey was constructed based on an expert
panel in breast diagnostics and has not been validated.

Conclusions

Our large-scale survey of experts in the field of breast
diagnostics in Germany revealed that most experts view
performing CNB or VAB in patients on ASA or on pro-
phylactic dose heparin as safe in clinical routine. Thus, for
future clinical practice, this approach might be feasible in
both CNB and VAB as a standard procedure,
i.e., discontinuing ASA and prophylactic dose heparin is not
necessary. Nonetheless, performing CNB or VAB in pa-
tients onDAPTor onACTs (e.g., DOAC, phenprocoumon)
only appears feasible for a minority of experts. However,
both the limited available evidence and our survey results
indicate that a significant portion of experts find it ac-
ceptable and manageable to perform CNB or VAB without
discontinuing these medications, despite the potential risk
of clinically relevant complications, when compared to the
general population. Alternative approaches include dis-
continuing the medication and/or engaging in individual
consultations with the prescribing specialist.

Breast Biopsy Management on Anti-
Coagulation or Anti-Platelet Therapy

Breast Care 2024;19:87–94
DOI: 10.1159/000536079

93

https://doi.org/10.1159/000536079


Acknowledgments

The authors wish to thank all members of the breast ultrasound
working group at the German Society for Ultrasound in Medicine
(DEGUM) and the members of the working group for breast
diagnostics at the German Radiology Society (AG Mamma-
diagnostik, DRG) for participating in this study.

Statement of Ethics

This survey among medical professionals of specific medical
field did not require ethical approval in accordance with local
guidelines (Ethics Committee of Heidelberg University Medical
School). Written informed consent from participants (including
the permission to publish the results) was obtained digitally prior
to conducting the survey.

Conflict of Interest Statement

The authors declare that they have no conflicts of interest. All authors
are members of one (or both) of the participating working groups.

Funding Sources

The authors declare that no funds, grants, or other support were
received during the preparation of this manuscript.

Author Contributions

Fabian Riedel, Jörg Heil, and Eva Maria Fallenberg: project
development, data collection and management, data analysis,
and manuscript writing/editing. Markus Hahn and Werner
Bader: project development, data collection and management,
manuscript writing/editing. Benedikt Schäfgen, Sarah Fastner,
André Hennigs, Christina Gomez, Anne Stieber, and Markus
Wallwiener: manuscript writing/editing. Michael Golatta and
Christian Fastner: project development and manuscript writing/
editing.

Data Availability Statement

The data that support the findings of this study are available
from the corresponding author upon reasonable request.

References

1 Wöckel A, Festl J, Stuber T, Brust K, Stangl S,
Heuschmann PU, et al. Interdisciplinary
screening, diagnosis, therapy and follow-up
of breast cancer. Guideline of the DGGG and
the DKG (S3-level, AWMF registry number
032/045ol, december 2017) - Part 1 with
recommendations for the screening, diag-
nosis and therapy of breast cancer. Geburts-
hilfe Frauenheilkd. 2018;78(10):927–48.

2 Ditsch N, Kolberg-Liedtke C, Friedrich M,
Jackisch C, Albert US, Banys-Paluchowski M,
et al. AGO recommendations for the diagnosis
and treatment of patients with early breast cancer:
update 2021. Breast Care. 2021;16(3):214–27.

3 Bruening W, Fontanarosa J, Tipton K,
Treadwell JR, Launders J, Schoelles K. Sys-
tematic review: comparative effectiveness of
core-needle and open surgical biopsy to di-
agnose breast lesions. Ann Intern Med. 2010;
152(4):238–46.

4 Lin LLY, Gao Y, Lewin AA, Toth HK, Heller
SL, Moy L. Overstated harms of breast cancer
screening? A large outcomes analysis of
complications associated with 9-gauge ste-
reotactic vacuum-assisted breast biopsy. Am
J Roentgenol. 2019;212(4):925–32.

5 Bick U, Trimboli RM, Athanasiou A, Balleyguier
C, Baltzer PAT, BernathovaM, et al. Image-guided
breast biopsy and localisation: recommendations
for information towomenand referringphysicians
by the European Society of Breast Imaging. In-
sights Imaging. 2020;11(1):12.

6 Harbrecht U. Old and new anticoagulants.
Hamostaseologie. 2011;31(1):21–7.

7 Godfrey EM, Godfrey AL, Perry DJ, Shaw AS.
Don’t be a clot: a radiologist’s guide to
haemostasis including novel antiplatelet and
anticoagulant therapies. Clin Radiol. 2011;
66(8):693–700.

8 Kirchhof P, Benussi S, Kotecha D, Ahlsson A,
Atar D, Casadei B, et al. 2016 ESC Guidelines
for the management of atrial fibrillation de-
veloped in collaboration with EACTS. Eur
Heart J. 2016;37(38):2893–962.

9 Rechenmacher SJ, Fang JC. Bridging anti-
coagulation: primum non nocere. J Am Coll
Cardiol. 2015;66(12):1392–403.

10 British Society of Breast Radiology Guide-
lines: Protocol for breast biopsy in patients
taking anticoagulant and antiplatelet therapy.
Version 2018. https://breastradiology.org/
media/1022/bsbr-anticoag-guidelines-
august-2018.pdf (last access: June 1, 2022).

11 Kulkarni T, O’Connor A. Breast biopsy in
patients on anti-coagulants: is new guidance
needed? Breast Cancer Res. 2015;17(S1):P33.

12 Patel IJ, Davidson JC, Nikolic B, Salazar GM,
Schwartzberg MS, Walker TG, et al. Con-
sensus guidelines for periprocedural manage-
ment of coagulation status and hemostasis risk
in percutaneous image-guided interventions.
J Vasc Interv Radiol. 2012;23(6):727–36.

13 McMahon P, Reichman M, Dodelzon K.
Bleeding risk after percutaneous breast needle
biopsy in patients on anticoagulation therapy.
Clin Imaging. 2021;70:114–7.

14 Heil J, Hug S, Martiny H, GolattaM, Feisst M,
Madjar H, et al. Standards of hygiene for
ultrasound-guided core cut biopsies of the
breast. Ultraschall Med. 2018;39(6):636–42.

15 Burbank F. Stereotactic breast biopsy: com-
parison of 14- and 11-gauge Mammotome
probe performance and complication rates.
Am Surg. 1997;63(11):988–95.

16 Parker SH, Klaus AJ. Performing a breast
biopsy with a directional, vacuum-assisted
biopsy instrument. Radiographics. 1997;
17(5):1233–52.

17 Liberman L. Centennial dissertation. Percu-
taneous imaging-guided core breast biopsy:
state of the art at the millennium. Am
J Roentgenol. 2000;174(5):1191–9.

18 Melotti MK, Berg WA. Core needle breast
biopsy in patients undergoing anti-
coagulation therapy: preliminary results. Am
J Roentgenol. 2000;174(1):245–9.

19 Somerville P, Seifert PJ, Destounis SV,
Murphy PF, Young W. Anticoagulation and
bleeding risk after core needle biopsy. Am
J Roentgenol. 2008;191(4):1194–7.

20 Chetlen AL, Kasales C, Mack J, Schetter S,
Zhu J. Hematoma formation during breast
core needle biopsy in women taking antith-
rombotic therapy. Am J Roentgenol. 2013;
201(1):215–22.

21 Cameron P, Lesko J, London MR. Antith-
rombotic therapy: evaluation of the safety of
performing core needle biopsy of the breast
without suspending medication. Clin J Oncol
Nurs. 2018;22(1):E18–e22.

22 Ashkar LK, Hafiz RM. Costly coagulation
profile tests prior to performing breast bi-
opsies. Do we really need it? Saudi Med J.
2016;37(6):638–40.

23 Cuevas MV, Martínez-Sancho I, Arribas J,
García-Díaz C, Cuevas B. Cost of incorrect
application of antithrombotic prophylaxis
prior to invasive procedures. BMC Health
Serv Res. 2019;19(1):802.

24 Pritchard MG, Townend JN, Lester WA,
England DW, Kearins O, Bradley SA.
Management of patients taking antiplatelet
or anticoagulant medication requiring in-
vasive breast procedures: United Kingdom
survey of radiologists’ and surgeons’ cur-
rent practice. Clin Radiol. 2008;63(3):
305–11.

94 Breast Care 2024;19:87–94
DOI: 10.1159/000536079

Riedel et al.

https://doi.org/10.1055/a-0646-4522
https://doi.org/10.1055/a-0646-4522
https://doi.org/10.1159/000516419
https://doi.org/10.7326/0003-4819-152-1-201001050-00190
https://doi.org/10.2214/ajr.18.20421
https://doi.org/10.2214/ajr.18.20421
https://doi.org/10.1186/s13244-019-0803-x
https://doi.org/10.1186/s13244-019-0803-x
https://doi.org/10.5482/ha-1149
https://doi.org/10.1016/j.crad.2011.03.014
https://doi.org/10.1093/eurheartj/ehw210
https://doi.org/10.1093/eurheartj/ehw210
https://doi.org/10.1016/j.jacc.2015.08.002
https://doi.org/10.1016/j.jacc.2015.08.002
https://breastradiology.org/media/1022/bsbr-anticoag-guidelines-august-2018.pdf
https://breastradiology.org/media/1022/bsbr-anticoag-guidelines-august-2018.pdf
https://breastradiology.org/media/1022/bsbr-anticoag-guidelines-august-2018.pdf
https://doi.org/10.1186/bcr3795
https://doi.org/10.1016/j.jvir.2012.02.012
https://doi.org/10.1016/j.clinimag.2020.09.014
https://doi.org/10.1055/a-0667-7898
https://doi.org/10.1148/radiographics.17.5.9308112
https://doi.org/10.2214/ajr.174.5.1741191
https://doi.org/10.2214/ajr.174.5.1741191
https://doi.org/10.2214/ajr.174.1.1740245
https://doi.org/10.2214/ajr.174.1.1740245
https://doi.org/10.2214/AJR.07.3537
https://doi.org/10.2214/AJR.07.3537
https://doi.org/10.2214/ajr.12.9930
https://doi.org/10.1188/18.Cjon.E18-e22
https://doi.org/10.1188/18.Cjon.E18-e22
https://doi.org/10.15537/Smj.2016.6.14135
https://doi.org/10.1186/s12913-019-4669-x
https://doi.org/10.1186/s12913-019-4669-x
https://doi.org/10.1016/j.crad.2007.09.006
https://doi.org/10.1159/000536079

	Management of Patients with Breast Biopsy under Anti-Coagulation or Anti-Platelet Therapy: Results of a Survey of German Ex ...
	Introduction
	Methods
	Survey Design
	Statistical Analysis

	Results
	Participants and Institutional Background
	Risk Perception of Biopsies in Patients on ACT or APT
	Managing Biopsies in Patients on ACT or APT

	Discussion
	Limitations

	Conclusions
	Acknowledgments
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


