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ABSTRACT

Purpose The aim was to obtain an overview of the hygiene

measures undertaken during ultrasound guided core cut

biopsies of the breast by experts certified by the German So-

ciety for Ultrasound in Medicine in order to derive recommen-

dations for clinical routine, taking into account the available

literature and the lack of evidence based guidelines.

Materials and Methods A survey was conducted with all

members of the levels I to III of the breast ultrasound working

group of the German Society for Ultrasound in Medicine. The

estimation of the risk of infection after a core cut biopsy of the

breast was asked for as well as the hygiene measures under-

taken in practice to avoid infection.

Results The risk of infection after a core cut biopsy of the

breast was estimated to be one per thousand (median value).

The most commonly performed hygiene measures were a

spray, wipe, spray desinfection (98.1 %) and the use of sterile

gloves (54.7 %).

Conclusion Due to the very low risk of infection we recom-

mend the routine use of gloves and an adequate skin disinfec-

tion. Contact of the transducer or of an unsterile contact

medium with the biopsy needle is considered highly unlikely

und should be avoided.

ZUSAMMENFASSUNG

Ziel Ziel dieser Arbeit war es, eine Übersicht von über die

Deutsche Gesellschaft für Ultraschall in der Medizin zertifizier-

ten Experten über durchgeführte Hygienemaßnahmen bei

der ultraschallgeführten Stanzbiopsie der Mamma zu erhal-

ten, um daraus in Kenntnis der vorliegenden Literatur und

mangels evidenzbasierter Leitlinien aktuelle Handlungsemp-

fehlungen für die klinische Routine abzuleiten.

Material und Methode Es wurde eine Umfrage unter allen

Mitgliedern der Stufe I–III des Arbeitskreises Mamma-Sono-

grafie der Deutschen Gesellschaft für Ultraschall in der Medi-

zin durchgeführt. Erfragt wurde die Einschätzung eines Infek-

tionsrisikos bei der Stanzbiopsie der Mamma und welche

Hygienemaßnahmen in der Praxis durchgeführt werden, um

eine Infektion zu vermeiden.

Ergebnisse Das Risiko für eine Infektion nach einer Stanzbiop-

sie der Mamma wurde im Median auf 1 Promille geschätzt. Die

häufigsten durchgeführten Hygienemaßnahmen waren eine

Sprüh-Wisch-Sprüh-Desinfektion (98,1%) und die Verwendung

steriler Handschuhe (54,7 %).

Schlussfolgerungen Aufgrund des sehr geringen Infektions-

risikos empfehlen wir, in der Routine Handschuhe zu nutzen

und eine adäquate Hautdesinfektion durchzuführen. Der Kon-

takt des Schallkopfes oder eines unsterilen Kontaktmediums

mit der Biopsie-Nadel wird als äußerst unwahrscheinlich ein-

geschätzt und sollte vermieden werden.

Original Article
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Introduction
Core-cut biopsy is the most common minimally-invasive proce-
dure to obtain tissue in the course of clarifying unclear findings
in the breast and can generally be guided via ultrasound under lo-
cal anesthesia [1– 5]. There is no specific evidence for meaningful
hygienic measures for breast core-cut biopsies; likewise there are
few evidence-based guidelines in this regard.

This work is intended to clarify which hygienic measures are
currently used in the clinical routine when performing a mam-
mary core biopsy.

The basic prerequisite for a hygienically acceptable core-cut
biopsy is adequate cleaning and disinfection of the ultrasonic
head according to the manufacturer's instructions. If this device
is used on intact skin, it is rated as an uncritical medical product
by the Commission for Hospital Hygiene and Infection Prevention
(KRINKO) at the Robert Koch Institute as well as the German Fed-
eral Institute for Drugs and Medical Devices [6]. Uncritical medical
devices must be cleaned and disinfected according to the manu-
facturer’s instructions [6]. For ultrasound-guided transcutaneous
biopsies requiring a sound-conductance medium at the point of
biopsy, alcohol-based disinfecting agent or sterile ultrasound gel
should also be used [7], since pathogens cannot be transferred
via sterile ultrasound gel [8, 9]. In the German Federal Health Gaz-
ette, KRINKO has issued further recommendations on hygiene
measures for punctures and injections [7]. Such interventions are
classified into four risk groups (see ▶ Table 1). However, breast
core-cut biopsy is not explicitly mentioned as a procedure.

KRINKO classifies various injections and punctures into the fol-
lowing risk groups: a venous blood sample, for example, into
Group 1, a diagnostic pleural or ascites puncture into Group 2, or-
gan punctures (for example, the liver) into Group 3 and the instal-
lation of a pleural drainage (Bülau method) into Group 4. Depend-
ing on the risk group, recommendations are made as to which
hygienic measures should be performed.

No special measures are required for Group 1 procedures; for
Group 2 procedures, sterile swabs or adequate spray disinfection
and sometimes sterile gloves, sterile mouth and nose protection
are recommended, but not for all procedures in this group. KRINKO
also notes that ultrasound-guided interventions which may involve
contact of the transducer head with the puncture site or biopsy
needle require the use of a sterile cover for the transducer [7].

In its guidelines, the European Federation of Societies for Ultra-
sound in Medicine and Biology (EFSUMB) distinguishes between
minor and major interventions. The guideline focuses on abdomi-
nal interventions and does not specifically address breast core-cut
biopsies. For so-called minor interventions, normal hand and skin
disinfection, lab coat and sterile gloves suffice. For major inter-
ventions or those with an increased infection risk, a mask and
head covering should be used. In addition, skin disinfection similar
to that for surgery is recommended. Sterile transducer covers and
sterile ultrasound gel should be used for all interventions, and sin-
gle-use biopsy materials are recommended [10].

The primary literature provides little data regarding infectious
complications after a breast core-cut biopsy. A large retrospective
analysis examined nearly 13 000 cases for postinterventional in-
fections after mammary biopsy performed without a transducer

cover. The biopsied region was sterile and sterile gel was used. In-
fections were documented in 0.11% of cases. All infections were
superficial and were treated with an oral antibiotic. No sepsis was
documented; likewise there were no invasive follow-ups or hospi-
talizations resulting from infectious complications after a breast
core-cut biopsy [11]. An older retrospective analysis reported
only superficial infection in 1836 biopsies (corresponding to
0.05 %) [1]. A 2010 review comparing the effectiveness of core
needle biopsies with that of open surgical biopsies indicated
0.15% infections requiring treatment after core needle biopsies,
although infections were not prospectively recorded [12]. Based
on this data, the risk of infection after a core-cut biopsy of the
breast can be classified as low.

Since neither the recommendations of KRINKO nor the
EFSUMB guidelines deal specifically with breast core-cut biopsy,
the aim of this study was to query the clinical routine of a large,
representative cohort of physicians performing sonographically-
guided breast core-cut biopsies in order to make practical recom-
mendations for action in light of the literature outlined above for
the implementation of breast core needle biopsies.

Methods
In order to maintain the estimate (level of evidence 5), between
May and July 2017 an online survey was performed of all members
of the Breast Sonography working group of the German Society
for Ultrasound in Medicine (DEGUM). All members of DEGUM lev-
els I to III (increasing qualification levels) were invited by e-mail
and received a one-time reminder. Participation was anonymous
via a link and took about three minutes.

▶ Table 1 Injection and puncture risk groups according to KRINKO,
modified according to [7].

risk
group

criteria

1 Simple puncture procedure
and
Low risk of puncture-related infection

2 Simple puncture procedure
and
Low infection risk, but severe subsequent infection
documented in the literature with rare case of infection
and
No need for interim storage of sterile puncture equipment

3 Puncture of organs or body cavities
or
Complex puncture procedure necessitating interim storage
of sterile puncture equipment, with or without assistant

4 Complex puncture procedure necessitating interim storage
of sterile puncture equipment and sterile preparation by an
assistant
and/or
Introduction of catheters or foreign material into body
cavities or deep tissue spaces (e. g. ventricle catheters,
peridural catheters)
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The following questions were posed to the participants:
1. What is your certification status?
2. How many core-cut biopsies have you personally performed

in the last 5 years?
3. KRINKO (Commission for Hospital Hygiene and Infection Pre-

vention of the Robert Koch Institute) assigns interventions to
the following risk groups: to which risk group would you as-
sign sonographically-guided core-cut biopsy? Note: see
▶ Table 1, the definitions of the risk groups were previously
made familiar to the participants in this question.

4. In your experience, how likely is it for an experienced physi-
cian (> 50 biopsies) to contact the transducer head with the
trocar or the biopsy needle during a sonographically-guided
core-cut biopsy?

5. In your experience, how high is the rate of infections requir-
ing treatment per 1000 sonographically-guided core-cut
biopsies?

6. Do you use sterile gloves for sonographically-guided core-cut
biopsies?

7. Do you use a face mask for sonographically-guided core-cut
biopsies?

8. Do you adequately disinfect the skin (spray-wipe-spray disin-
fection) prior to performing a sonographically-guided core-
cut biopsy?

9. Do you cover the patient in the area of the breast with sterile
cloths prior to a core-cut biopsy

10. Do you use a sterile wrapped transducer head for sonogra-
phically-guided core-cut biopsies?

11. In the majority of biopsies do you use single-use or multi-use
systems?

12. If you utilize reusable systems, what hygienic treatment of
the device do you regularly perform?

Statistical Analysis

Discrete answers and characteristics were given in absolute and
relative frequencies, median and quartile were calculated for nu-
merical responses.

How many of the mentioned hygiene measures (sterile gloves,
mask, skin disinfection, sterile cloth, sterile wrapped transducer
head) used by the examiners was also evaluated. The result was a
“hygiene score” rated from 1 to 5, based on the following assess-
ment: The participant received one point for each “Yes” response
for questions 6– 10; thus at least 0 points to a maximum of 5 were
given. A higher score corresponds to a higher number of em-
ployed hygiene measures.

Group comparisons among the DEGUM levels were calculated
for questions 2 – 5 and the hygiene score. In addition, the hygiene
score was examined for differences as a function of risk assess-
ment (Question 3).

For the group comparisons, chi-square tests were calculated
between discrete answers; due to non-normal distribution vari-
ables, non-parametric Kruskal-Wallis tests were performed.

P-values less than 0.05 were descriptively considered signifi-
cant.

Development of conclusions from the results

After the literature review and evaluation of the survey, the results
were discussed in a teleconference among all Level III members of
the Breast Sonography working group of DEGUM, and there was a
consensus regarding the recommendations below for the applica-
tion of hygiene standards for sonographically-guided core-cut
biopsy of the breast.

Results
The participation rate was 41.6 % (277/666). Invited were 33
members of Level III including Level II instructors (participation
rate 78.8 %), joined by 178 Level II members (participation rate
60.1 %) as well as 455 Level I members (participation rate 29.5 %).

Ten participants did not complete the questionnaire and were
excluded from the evaluation.

The results of the survey are shown summarized in ▶ Table 2.
134 of the participants (corresponding to 50.19%) were mem-

bers of DEGUM Level I, 107 (corresponding to 40.1 %) belonged to
DEGUM Level II, 8 (corresponding to 3 %) were DEGUM Level II
course instructors and 18 (corresponding to 6, 7 %) were mem-
bers of DEGUM Level III. The median had carried out 300 core-
cut biopsies in the past 5 years.

Breast core-cut biopsy was assigned to Risk Group 1 according
to KRINKO by 74.2 %.

The median likelihood for an experienced physician (> 50 biop-
sies) to contact the transducer head with the trocar or the biopsy
needle in a sonographically-guided core-cut biopsy was indicated
to be 2%. The rate of infections requiring therapy after a core-cut
biopsy was estimated at one per thousand.

The participants performed the following hygienic measures:
54.7 % of participants use sterile gloves for a biopsy; 1.9 % use a

mask. Spray-wipe-spray disinfection is performed by 98.1 %.
13.9 % cover the breast with a sterile cloth, and 11.2 % use a sterile
transducer cover. 54.7% (corresponding to 146) employ reusable
biopsy systems. Details can be found in ▶ Table 2.

The calculated hygiene score is shown in ▶ Table 3.
Only 1 % of participants do not use any of the named hygienic

measures. Most physicians performing biopsies utilize one or two
hygienic measures, few utilize three or four of the identified meas-
ures.

Examiners belonging to DEGUM Level I consider core-cut biop-
sy to be a higher risk compared to members of Levels II and III,
whereas Level II examiners see the lowest risk for this biopsy
(p = 0.351). In addition, DEGUM Level I examiners on average use
significantly more hygienic measures (p = 0.014), see ▶ Fig. 1, 2.

On average, participants belonging to higher DEGUM levels
have performed significantly more core-cut biopsies (p < 0.001)
and they tend to indicate a lower probability of contact between
the transducer head with the biopsy needle (p = 0.1782) as well as
the danger of infections requiring treatment (p = 0.003).

Participants assigning core-cut biopsy to Risk Group 1 accord-
ing to KRINKO guidelines use significantly fewer hygienic meas-
ures (hygiene score: median = 1.5; Q1 = 1; Q3 = 2) compared to
those assigning the procedure to Risk Group 2 (M = 2; Q1 = 1;
Q3 = 3) oder 3 (M =2; Q1= 2; Q3 = 3) (p < 0.001).
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Discussion
Several years ago, the multi-level concept of DEGUM created a
quality-assured performance standard for sonography optimally
suited for the recording of empirical values for a hygiene standard
for core-cut biopsies of the breast. Overall, almost 42% of all cer-

tified members of the Breast Sonography working group, includ-
ing more than 60% and 79% of DEGUM Levels II and III respective-
ly, including II course instructors, participated in the survey. The
high participation rate of the latter's highly-qualified membership
levels especially underscores the importance of the topic and un-
derpins the informative value of the survey.

▶ Table 2 Survey results.

question response number /
median

percent (%) / quartile (Q1;Q3)

question 1 participant certification status

DEGUM I 134 50.19 %

DEGUM II 107 40.07 %

DEGUM II instructors and
DEGUM III

26 9.74 %

question 2 number of core-cut biopsies / 5 years

300 150; 600

question 3 KRINKO risk group

group 1 198 74.16 %

group 2 58 21.72 %

group 3 11 4.12 %

question 4 contact of transducer head / biopsy needle

2% 0%; 5%

question 5 rate of infection / 1000 biopsies

1 0;2

question 6 sterile gloves

yes 146 54.68 %

no 121 45.32 %

question 7 face mask

yes 5 1.87 %

no 262 98.13 %

question 8 spray-wipe-spray disinfection

yes 262 98.13 %

no 5 1.87 %

question 9 sterile cloths

yes 37 13.86 %

no 230 86.14 %

question 10 sterile transducer cover

yes 30 11.24 %

no 237 88.76 %

question 11 multi-use systems

yes 146 54.68 %

no 121 45.32 %

question 12 preparation (question answered by 146 respondents, see question 11: multi-use systems = Yes = 146)

disinfection 102 70%

sterilization 54 37%

washing 41 28%
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It seems plausible that experienced examiners assess the risk of
core-cut biopsy rather low, since they have performed significant-
ly more biopsies and tend to indicate a lower probability of con-
tact between the transducer head with the biopsy needle as well
as the risk of infections requiring treatment. This also explains the
lower hygiene score in these groups.

The majority of the participants classify the core-cut biopsy of
the breast into Risk Group 1, analogous to the example of a blood
draw, which is reflected in the hygienic measures used. Most prac-
titioners perform a spray-wipe-spray disinfection procedure. A
narrow majority also use sterile gloves for the biopsy. Both of
these are quick and comparatively simple to perform measures.
This is probably also an explanation for the fact that sterile gloves
are often used, although a clear majority of the participants as-
sign core-cut biopsy to Risk Group 1.

Even if one quarter of core-cut biopsies of the breast are classi-
fied into Risk Groups 2 or 3, the risk of infection requiring treat-
ment as a clinically significant complication is estimated to be
very low with a median of one per thousand cases. This assess-
ment is essentially consistent with the available empirical data
[1, 11, 12]. However, since these are retrospective data, the hygie-
nic measures carried out are often not fully documented. It should
also be critically examined whether all infections have been docu-
mented were and known to the physician performing the biopsy.
However, it seems probable that patients with severe infections
would seek treatment from that physician, although there is no
evidence to support this hypothesis. In the analysis by Reisenauer
et al. telephone interviews querying regarding possible symptoms
were conducted over a period of 9 years 48 hours post-biopsy.
These interviews were discontinued due to the very low complica-
tion rate [11].

The extent to which an infection requiring treatment can actu-
ally be avoided by the aforementioned hygiene measures also re-
mains speculative, since infectious agents could also penetrate via
the puncture site after the intervention.

The KRINKO risk groups do not include core-cut biopsy of the
breast in the risk groups, thus required hygienic measures cannot
be directly derived from the KRINKO recommendations. The ma-
jority of participants assign the breast core-cut biopsy to Risk
Group 1, which seems plausible in this respect, since a breast
biopsy is a cutaneous appendage if performed correctly, a super-
ficial intervention without opening a body cavity (such as in the

case of pleural or ascites puncture). This is distinguishing criterion
for KRINKO risk classification [7].

However, the literature also documents severe complications
after breast core-cut biopsy. Thus Roque et al. report a necrotizing
infection after core-cut biopsy confirming breast cancer in an 80-
year-old patient. No information is given on the procedure and hy-
gienic measures taken during the biopsy nor regarding the patho-
gen [13]. Kasprowicz et al. describe the case of a 48-year-old
female patient who, after core-needle biopsy to confirm a phyl-
lodes tumor, exhibited chronic mastitis without pathogen detec-
tion for months, so that the patient finally decided on bilateral
mastectomy [14]. Flandrin et al. report on necrotizing fasciitis
after a breast biopsy [15]. Since the aspect “serious infection con-
sequences documented in the literature in the (rare) occurrence
of an infection” is a definition aspect of Risk Group 2, core-cut
biopsy could thus be at most ascribed to that risk group; we con-
sider this to be inadequate due to the extremely rare onset of in-
fection and the much rarer occurrence of serious infection conse-
quences.

Taking into account the available evidence, guidelines and the
survey of experts, it appears to be sensible to perform sufficient
skin disinfection in order to further minimize the overall low risk
of infection as far as possible. Assuming that infections after
breast core-cut biopsy occur only in the low occurrence per thou-

▶ Table 3 Hygiene score Number of questions 6 – 10 answered with
“Yes”.

hygiene score number percent (%)

0 3 1%

1 113 42%

2 100 37%

3 38 14%

4 12 4%

5 1 0%

▶ Fig. 1 Assignment to risk groups broken down by DEGUM level.

▶ Fig. 2 Hygiene score broken down by DEGUM level.
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sand range, the question arises which other measures beyond that
are regularly justified in order to avoid an infection. A sterile trans-
ducer cover, for example, only questionably reduces the probabil-
ity of infection. Thus Reisenaur et al. indicate the probability of in-
fection at only 0.11 %, even after biopsies performed without a
transducer cover [11]. The median probability of contact of the
transducer head with the biopsy needle is estimated by the parti-
cipants of this survey to be only 2 %. The use of a cover compli-
cates the biopsy process and unnecessarily consumes human and
material resources. According to KRINKO, this would only be nec-
essary if the transducer head touches the puncture site or comes
into contact with the puncture needle [7].

Furthermore, breast infection is usually uncomplicated and
treated with oral antibiotics, except for isolated cases reported in
the literature.

In summary, it should be noted that as required by the KRINKO
and stated in § 36 of the Infection Protection Act, each institution
must create a hygiene plan for the performance of interventions
[16]. It should also be pointed out that the use of reusable sys-
tems in biopsy is only permitted if they are handled according to
the manufacturer's instructions using a validated procedure [6].
With regard to the preparation of the ultrasound head, the
“DEGUM recommendations for hygiene in sonography and endo-
sonografy” must be observed [17].

Based on the available data analysis of a survey of experts of
the Breast Sonografy working group of DEGUM and utilizing
knowledge of the empirical evidence, this working group ap-
proved the following conclusions for sonografically-guided breast
core-cut biopsy taking in account of the general KRINKO recom-
mendations:
▪ Adequate skin disinfection either as a spray disinfectant or as a

spray-wipe-spray disinfection using a sterile swab
▪ Hygienic hand disinfection and use of gloves
▪ Adequate cleaning and disinfection of the ultrasound head
▪ Use of a sterile contact medium
▪ A sterile transducer cover is usually not required, as contact of

the transducer head with the puncture site or the biopsy nee-
dle and resulting infection is extremely unlikely.

This recommendation was discussed and approved by all Level III
members of the Breast Sonografy working group of DEGUM. Con-
cerning the choice of gloves, no consensus could be reached due
to ambiguous survey results and lack of data, so that no differen-
tiated recommendation can be made, and this point must remain
open.
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