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The definition of nuclear medicine in Germany is laid out in
the specialty training regulation (Weiterbildungsordnung ,
WBO) of the German Medical Association on Nuclear
Medicine [1, 2]. In principle, it includes:

& Use of unsealed radioactive sources in diagnosis and
therapy.

& Nuclear magnetic resonance imaging (MRI), but also

& Sonographic tests and the treatment of thyroid diseases,
except for surgical procedures.

& The medical aspects of radiation protection form another
area of competency.

In Germany the duration of training in the field of nuclear
medicine is 5 years, of which 1 year must be spent in clinical
inpatient patient care, and another 6 months of training in
another field is possible. It is also permissible to work for up
to a year in a radiology department. In contrast, to get credit for
the training in nuclear medicine in other fields such as radiology
is essentially impossible or there is a very strict time limit. The
reason can be found in the differences within the Federal States
in Germany with regard to acknowledging nuclear medicine as
a “specialty of immediate patient care” [2].

The WBO of the German Medical Association constitutes
one of the guidelines dictating the content of the training. The
German Radiation Protection Ordinance and the guidelines on
obtaining the special qualification contain further regulations.
In this ordinance specific numbers are listed for guidance,
which, however, do not constitute bindingminimum numbers.
In addition to the provision of the medical associations, the
guideline on technical knowledge, which took effect on 1
November 2011, determines ballpark numbers and time
frames for training programmes in expert knowledge of safe
use of radiation. Essentially these match the provisions in the
template regulation, with the exception of the number of
therapies allowed for malignant thyroid diseases (only 100
instead of 200 therapies) and providing a separate regulation
for endoluminal or endocavitary therapies. For this separate
specialty ten documented applications are required each for
selective internal radiation therapy (SIRT), endoluminal ther-
apies and radiosynoviorthesis.

In the former specialty training regulation, MRI could be
found as a subspecialization in the field of nuclear medicine.
In the new specialty training regulation, an additional subject-
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related training has been introduced for MRI, which, in prin-
ciple, can also be claimed by non-radiology fields. This train-
ing programme can be undertaken after completing the train-
ing to become a board-certified specialist in nuclear medicine.
It takes 2 years in total, 1 of which has to be spent under the
supervision of an approved mentor in radiology. Similarly, in
the new regulation for specialist training, laboratory diagnos-
tics counts as additional training beyond the definition of the
field of nuclear medicine.

The training to become a specialist in nuclear medicine
includes studies of the personal in-house production of radio-
active drugs, as required by the German Pharmaceutical Leg-
islation (Section 13, Paragraph 2b German Pharmaceutical
Legislation).

Authorization for specialist training

The consultancy training takes place at approved training sites
with authorized physicians (Section 5,WBO). Board-certified
physicians who are professionally and personally capable and
who have been working for more than 1 year after completing
their own specialist training qualify as supervisors or mentors.
The authorization to serve as an instructor in the specialist
training programme can be limited to a time frame which is,
however, not compulsory. In general, university and large
community hospitals are accepted as training sites. Other
institutions, namely private practices, can also be approved
by the German Local Medical Association (Section 6, WBO).
However, since the provision by the WBO requires at least
6 months of training time on a nuclear medical ward, only
hospitals offering therapy with open radionuclides in a therapy
unit can receive full authorization as training sites. In Germa-
ny, additional training to become a specialist in nuclear med-
icine focuses essentially on departments of nuclear medicine
in university hospitals or full-service hospitals.

Overall there are about 1,000 registered specialists in nu-
clear medicine in Germany compared to nearly 7,000 radiol-
ogists (Table 1). Most of them are older than 40 years. We are
not aware of any official statistics on the number of trainees in
nuclear medicine in Germany. Evaluating the consultancy
training situation in 2009 [4] allows the estimate that there
are a little more than 200 trainees. There is no general system
for allocating or planning the capacity of the number of
training sites required. The individual centres have to fund
the training and the salary of the trainees themselves.

Quality assurance

During the training programme, the WBO requires that there
must be at least an annual review between the training assis-
tant and the authorized mentor (Section 8, WBO), which T
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serves to document the status of the training and to disclose
potential deficits. The evaluation protocols must be submitted
to the Local Medical Association, together with the applica-
tion for the board certification [4]. To obtain the degree, a
professional panel evaluation and the completion of the train-
ing period are necessary. A board of examiners, consisting of
at least three physicians (of which at least two are specialists in
nuclear medicine) from the Medical Association conducts the
evaluation.

Competency in radiation protection

Aspects of radiation protection are not only part of the training
catalogue but also a requirement according to the strict for-
malities for obtaining the degree as a consultant in radiation
protection [2].

& The German X-ray Protection Regulations (Röntgen-
verordnung) organizes the protection from damage through
X-rays.

& The German Radiation Protection Ordinance (Strahlen-
schutzverordnung ) regulates the principles and require-
ments of preventative and protective measures when using
and applying radioactive substances.

The new regulation of the German Radiation Protection
Ordinance, which became effective on 1 November 2011,
requires a separate professional evaluation for granting the
degree in radiation protection in nuclear medicine, whichmust
take place independent of the board certification as a specialist
in nuclear medicine [6].

Working in a sub-field

Apart from the board certification as specialist in nuclear
medicine there is another possibility in Germany to qualify
to conduct nuclear medical tests and therapies, namely by
obtaining the requisite qualification in radiation protection
for the medical use of unsealed radioactive substances. The
criteria for these qualifications (both for the whole spectrum
and the sub-fields) are regulated in a guideline that the Federal
Ministry for the Environment, Nature Conservation and Nu-
clear Safety developed.

The expertise for organ-related tests can be obtained during
at least 1.5 years of work, subject to complying with the
ballpark numbers [5–7]. For additional organ systems an
additional 6 months per system is needed. There are no official
statistics available on the frequency of requisite qualifications
in radiation protection in sub-fields that are approved.

Since 1 November 2011, physicians with radiation protec-
tion qualifications for X-rays within the entire field of X-ray

diagnostics (read: radiologists) have been able to complete a
2-year qualification in radiation protection in nuclear medical
imaging diagnostics (without thyroid and in vitro diagnostics).

A minimum of 1,600 tests must be recorded, of which at
least 800 are not in positron emission tomography (PET) or
single photon emission computed tomography (SPECT) tech-
nology. A comparable X-ray degree for specialists in nuclear
medicine that also includes CT applications is mutually rec-
ognized according to a recommendation of the Committee for
Radiation Protection [7]. Currently, this plan is integrated into
a new specialty guideline on X-ray regulations (Richtlinie
Strahlenschutz in der Medizin zur Röntgenverordnung ).

PET and hybrid imaging

While the board certification as a specialist in nuclear medi-
cine entitles the specialist to perform nuclear medical services
in Germany, there are additional quality requirements in the
area of PETand PET/CT diagnostics which the provider needs
to fulfill when caring for statutory insurance policy holders.
Though PET is an essential component of nuclear med-
icine, so far the attempt to integrate this modality as a
sub-specialty into the specialty training regulation, analogous
to MRI, has failed.

Specialists in nuclear medicine are only allowed to perform
PETor PET/CT in patients with a statutory insurance if they can
demonstrate current experience in conducting and diagnosing at
least 1,000 PET tests for oncological issues, usually fromwithin
the past 5 years [8, 9]. The PETcertificate of theGerman Society
for Nuclear Medicine (DGN) and the Professional Association
of German Specialists in Nuclear Medicine (BDN), which is
person and site related, requires a professional evaluation in
addition to these provisions, and health insurances and
medical services of the health insurances regard it as the
standard for illustrating expertise in the area of PET.

The hybrid PET/CT and SPECT/CT modalities necessitate
a closer collaboration between specialists in nuclear medicine
and radiologists to diagnose both components of this imaging
technique. The mutual approach towards each other is care-
fully taking place and requires further coordination. A formal
path for a respective initiative was created at the German
Medical Assembly in 2011 in Kiel [10].
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