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Introduction

P
rior to World War I, German

medical education strongly in-

fluenced training in the United

States. One example of this influence

is William Steward Halsted MD, a

young surgeon from New York who

observed postgraduate education while

traveling to Germany and Austria in

the late 19th century. When Halsted

returned to New York, he created the

Halsted residency, which set itself

apart from less-formal training pro-

grams by educating surgeons for a set

period of time with a slow, but pro-

gressive increase in responsibility and

operating time, culminating with in-

dependent practice [10, 14].

Surgical education in Germany has a

long traditionof excellence [2, 3, 5, 6, 10,

11, 13, 14], producing giants in the field

like Billroth [1], Volkmann [18], and

Kirschner [9]. In the past, the United

States and Europe took their cues from

German postgraduate surgical training,

which relied heavily on mentorship. But

the traditional postgraduate surgical

training model in Germany has recently

been challenged on several fronts. First,

by the ever-increasing specialization of

medicine, which required more sophis-

ticated, innovative, anddynamic training

programs. Second, by the formation of

the European Union and the reunifica-

tion of Germany, which underscored the

need to have a similar, streamlined

educational experience throughout the

European Union. Because of these

pressures, German postgraduate educa-

tion became more aligned with other

European Union educational standards.

In this column, we will examine the

educational structure of German post-

graduate training, review the recent

changes to residency programs in

Germany, and determine how those

changes have influenced the quality of

German medical education.

Residency Programs in Germany

Postgraduate surgical education in

Germany was previously based on a

preliminary general surgery experience

of 6 years, followed by the subspecialty
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experience (thoracic, cardiovascular,

orthopaedic, or plastic surgery). Many

countries followed a similar educa-

tional structure at the time, which

provided a foundation for additional

surgical subspecialties. But through the

years, injury patterns, as well as treat-

ment of certain fractures, dramatically

changed. Fracture care became more

sophisticated with operative internal

fixation, as opposed to largely plaster

methods that were more common even

into the 1980s.

German orthopaedic surgery post-

graduate training adapted, changing

from ‘‘orthopaedics and traumatology’’

to ‘‘orthopaedic surgery’’ in 2003 to

match similar educational residency

programs in the European Union [2, 5,

11, 13, 16, 17]. Standardization of

training in Europe would allow for

easier migration within the European

Union. More importantly, a standard-

ized curriculum allowed for a more

consistent education and postgradua-

tion performance.

By 2003, 6 years of preliminary

general surgery education plus 5 years

of additional schooling in orthopaedics

and traumatology was considered ex-

cessive and led to longer postgraduate

training with education in areas not

commonly practiced by orthopaedic

surgeons. The new German residency

structure requires 2 years of common

trunk rotations, 1 year of general re-

lated rotations, and 3 years for

specialized orthopaedic rotations. At

minimum, the German medical school

graduate (‘‘Arbitur’’) will obtain his or

her specialist certification in 6 years

(Fig. 1). However, the post-2003

structure allows for a more flexible

timeline to graduate compared to other

countries. The program Chairman

(‘‘Chefarzte’’) now determines when

the resident is ready to graduate, as

opposed to a resident completing the

program based only on strict timelines.

The new educational structure for

German orthopaedic surgery residency

is a large departure from the previous

educational experience. German doc-

tors ultimately spend less time in

training to become practicing ortho-

paedic surgeons. The average US

resident performs 1572 procedures

during their 5 years of residency

compared to German residents who are

eligible to be certified orthopaedic

surgeons after performing 730

operative and nonoperative procedures

[7]. Still, the new residency model is

more consistent with residency pro-

grams in other European countries. It

is hard to assess how well these

changes help produce better doctors

when compared to other countries

since there is no universal formula for

the best residency program. However,

future initiatives, in which resident

rotations become more focused in both

content and assessment, are being

discussed by German orthopaedic

educators (as with educators in other

countries).

German Fellowships and

Limitations

A fellowship for an elective orthopae-

dic surgery like arthroplasty or

orthopaedic trauma generally follows

training. There are prerequisites for

those who choose to work in a certified

arthroplasty unit or a Level I trauma

center [2, 5, 6]. Further specialization

in either ‘‘Specialized Trauma Sur-

gery’’ or ‘‘Specialized Orthopaedic

Surgery’’ requires another 2 to 3 years

of training. ‘‘Specialized Trauma Sur-

gery’’ requires an additional 420

surgical cases.

One way to ‘‘harmonize’’ surgical

standards across Europe is by the

European Board of Surgery Qualifica-

tion, a relatively new, but well-

respected, board of trauma surgery

standardized exam that consists of an

oral exam, a written test, and an exam

to assess the ability to speak and un-

derstand the English language [8]. The

exam is held annually during the Ger-

man Orthopaedic meeting and in

association with the European Society

of Trauma and Emergency Surgery.

Upon successful completion of the

exam, candidates are awarded the title

of Fellow of the European Board of

Surgery. Other fellowships do exist in
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Germany, but differ in structure and

content from those in other countries.

‘‘Special orthopaedic surgery’’ re-

quires an additional 36 months of

education. In the United States, ortho-

paedic fellowships are generally 1-year

in length [5, 11, 12].

Both faculty and those in training

have raised concerns that there is in-

sufficient time for certain rotations to

provide continuity of care or sufficient

surgical volume, though recent

documentation shows that residents

can document adequate case volumes.

The European Working Time Direc-

tive officially allows for a total of 48

hours of in-house service per week.

The application of the European

Working Time Directive has been slow

to occur, and residency training pro-

grams across the European Union were

Fig. 1 This flowchart
compares German orthopaedic
surgery residency education
before and after 2003.
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initially given several years to phase in

the work-hour restrictions. Concerns

regarding the rigid time directives still

remain, and some flexibility in these

rules for those in training to assure

adequate breadth of experience will

still need to be discussed [15].

To put the work-hour restrictions in

perspective, Luring et al. [11] surveyed

orthopaedic training programs in Ger-

many to determine how many of the

procedures were performed by trainees

as opposed to faculty. For 35,654 knee

arthroscopies, 49% were performed by

senior surgeons, 28% by junior at-

tendings, and 27% by trainees. Of

30,642 shoulder arthroscopies, the

percentages were 78%, 18%, and 7%,

respectively. Of 31,138 knee arthro-

plasties, the respective percentages

were 80%, 14%, and 7%. The authors

concluded that there are opportunities

to improve the hands-on experience of

those in training [11].

Researchers conducted a survey of

academic orthopaedic chairmen from

the German Society of Trauma and the

German Society of Orthopaedic Sur-

gery [13] to assess their perception of

the capabilities of new graduates in

clinical knowledge and patient care.

The survey, which was sent to 954

chairmen and included 220 respon-

dents, showed a perception of limited

competence for the graduates. Re-

spondents felt that only 52% of new

graduates could handle standard

surgical approaches to large joints, and

only 24% could independently conduct

standard surgical procedures. A recent

survey [5] voted against a reduction of

the minimum number of surgical cases

required by graduates, and are inter-

ested in keeping the specialty

primarily operative in nature. Addi-

tionally, the survey also reported that

86% of those surveyed felt that surgery

should be done by the residents them-

selves, with appropriate supervision.

This concern about graduates being

ready to practice is also found in other

countries. For example, a recent survey

of orthopaedic program directors in the

United States found that only 17%

agreed that all graduates were ready to

be attending surgeons [4].

Conclusions

While the above is a snapshot of the

German programs in the recent past,

this data does support two points: (1)

Graduates may need further experience

as they ‘‘transition to practice’’ after

graduation and (2) the rigid work-hour

restrictions may adversely affect the

educational experience of residents.

Orthopaedic surgery has become a

more complex field, often requiring

more skill, than the previous gen-

eration. These perceptions are

bolstered by the longer fellowship

times in German orthopaedic

education, as well as the opinions

derived from both those in training and

the orthopaedic chairmen.

Allowing residents to obtain their

skills more efficiently is the goal of all

educators. Given the constraints on

graduate education for work hours and

patient safety, producing a safe-prac-

ticing surgeon at the end of residency

is becoming more difficult. As more

centralization occurs, the focus on

surgical education should be more di-

verse. In Germany, by starting a

specialty earlier (Levels I–III), there

would be more opportunity to obtain

orthopaedic experience.

These constraints placed upon

orthopaedic surgery educators are not

unique to Germany, and this discus-

sion of how to produce competent

orthopaedic surgeons in the 21st cen-

tury is universal to all countries. How

Germany has adapted to both external

and internal change represents an in-

teresting example for us all.
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