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Abstract

Purpose To evaluate the current state of knowledge and potential controversies in the treatment of patellofemoral instability
among orthopaedic/trauma surgeons in the German-speaking countries.

Methods An online survey consisting of 32 questions and three fictitious cases was sent to members of the AGA—Society
for Arthroscopy and Joint Surgery. Surgeons were defined by our senior authors as high-volume or low-volume surgeons,
depending on the number of their cases. The treatment of 25% of patients with patellofemoral instability and/or the perfor-
mance of 50 patellofemoral instability cases per year distinguishes high- from low-volume surgeons in this study.

Results The online questionnaire was completed by 541 experienced knee surgeons from Germany (78%), Austria (10.9%),
Switzerland (10.4%) and other countries (0.7%). Most surgeons prefer MPFL reconstruction as surgical intervention in
patients with recurrent patellar instability (64—-81%). Sixty percent of high-volume surgeons as compared to 21.8% of low-
volume surgeons have ever performed a trochleoplasty. Of the overall respondents, 25% would not perform any surgical
treatment on adolescents with patellar instability and an open growth plate. Of all responding surgeons, 95% would not treat
patellofemoral instability with an isolated lateral release. This corresponds to recent literature showing poor outcome of its
strictly isolated application.

Conclusion This study provides an overview of the current management of acute and recurrent patellofemoral instability in
the German-speaking countries. Results show the surgeons’ awareness for highly demanding surgical possibilities for com-
plex patellar instability cases. However, disagreement among surgeons still prevails when it comes to selecting individual
multimodal treatment options. This highlights the need for treatment guidelines and algorithms for patellofemoral instability.
Level of evidence V.
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Introduction

Patellar instability is a discontinuity of patellar gliding
during knee flexion and/or extension usually caused by a
D4 A. Geierlehner combination of abnormal bony restraints and dysfunction of

alexander @geierlehner.com active and passive soft tissue [15, 29]. Approximately, 7 per
100,000 people suffer from acute patellar dislocation each
year, accounting for up to 3% of all knee injuries [3, 47]. The
most commonly affected group are female adolescents with
33 per 100,000 cases annually [3]. An indirect mechanism
during sports activities without any external trauma seems
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21, 28, 43]. Of patients with first-time patellar dislocation
17%, and almost 50% of patients with a history of recurrent
patellar dislocations, experienced further episodes of patel-
lar instability [17].

For the last few decades, various non-surgical methods
have been considered the treatment of choice in the man-
agement of acute patellar dislocation without osteochon-
dral fractures [8]. Recurrent lateral patellar dislocation is
nowadays known to be a multifactorial issue, including limb
malalignment, pathological bony structures and an imbal-
ance of static and/or dynamic constraints [53]. Non-opera-
tive treatment regimens usually fail to address all anatomic
and alignment-related factors concomitantly, subsequently
leading to a higher failure rate in patients with more complex
patellofemoral instability [1]. Patients with more complex
acute and especially patients with recurrent patellar dislo-
cations therefore require surgical intervention [53]. In the
last few decades, numerous surgical approaches have been
developed and modified in an attempt to address the under-
lying cause of patellar dislocations [1, 18, 38]. A detailed
look at those surgical procedures lies beyond the scope of
this study. The lack of a clear consensus and guidelines for
the treatment of patellofemoral instability makes it difficult
for surgeons to choose the best, adequate treatment for each
patient. This study was designed to assess the hypothesis that
the treatment of patellofemoral instability remains contradic-
tory among surgeons, especially when it comes to the selec-
tion of multimodal treatment strategies or the treatment of
adolescents. The aim of this study was to assess the current
level of knowledge among orthopaedic and/or trauma sur-
geons in the German-speaking countries. Treatment habits
should be improved and potential controversies be pointed
out, depending on the level of experience in the treatment
of patellofemoral instability.

Materials and methods
Survey information

An online survey was developed using the AGA—Society
for Arthroscopy and Joint Surgery survey tool (powered by
SurveyMonkey). The questionnaire is based on a previous
study conducted by the International Patellofemoral Study
Group [27]. Minor changes were made in the questionnaire
including translating it into German prior to its distribu-
tion. It was then distributed via email by an authorised
AGA member using the AGA database. This database con-
tains all full members of the AGA Society who are regis-
tered in the German-speaking countries (Germany, Aus-
tria, Switzerland and Liechtenstein). A full AGA member
is defined as a fully trained, board-certified trauma and/
or orthopaedic surgeon. The questionnaire was accessible

@ Springer

online for 4 weeks in total and was answered anony-
mously. The questionnaire was sent to 3590 AGA mem-
bers, all living and practising across the aforementioned
German-speaking countries: 813 surgeons responded and
contributed to the survey, 541 (66.6%) of whom com-
pleted the entire survey. Only surgeons who completed
the study were included in further statistical analyses. Of
the included surgeons, 422 (78%) practised in Germany,
59 (10.9%) in Austria, 56 (10.4%) in Switzerland and 4
(0.7%) in other German-speaking countries at the time of
the survey (Fig. 1). Of the included surgeons, 51% worked
solely in a hospital- or academic-based setting, 21.5% in
a private-based setting and 27.8% in both hospital- and
private-based setting. Of the included surgeons, 58% had
more than 15 years of surgical experience.

The survey consisted of 32 questions (single/multiple
choice and ranked questions) and three fictitious cases on
the subject of patellofemoral instability including closed
(single/multiple choice) and open questions as well as
questions in ordinal ranking based on the order of prior-
ity. The following three main topics were covered in the
questionnaire:

e Diagnostics for patellofemoral instability.
e Treatment of patellofemoral instability.
e Patellofemoral instability in children and adolescents.

The purpose of this questionnaire was to evaluate the
current knowledge and the preferred treatment methods of
orthopaedic and trauma surgeons in the German-speaking
countries with increasing case complexity. Surgeons were
additionally divided into two groups (high- and low-vol-
ume surgeons) according to their experience and exper-
tise in the treatment of patellofemoral instability. This was
assessed with the following two questions:
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Fig. 1 Percentage of surgeons practising in each German-speaking
country
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Question 1 “How many patients with patellofemoral insta-
bility do you treat per year (in percent of all
your patients)?”

“How many cases of patellofemoral instability

do you treat surgically per year?”

Question 2

High-volume surgeons were defined as surgeons treating
over 25% of their patients for patellofemoral instability and/
or performing over 50 patellofemoral instability cases per
year. Low-volume surgeons are surgeons treating less than
25% of their patients for patellofemoral instability and/or
performing fewer than 50 cases of patellofemoral instability
per year. This should provide information on the treatment
habits of low- and high-volume surgeons and show whether
the level of knowledge in terms of patellofemoral instability
diagnostics and treatment is linked to the level of experi-
ence. Of the surgeons, 55 (10.2%) treated over 25% of their
patients for patellofemoral instability and/or had more than
50 patellofemoral instability cases per year. These 55 sur-
geons were classified as “high-volume surgeons”, whereas
the remaining 486 participants were defined as “low-volume
surgeons”.

Statistical analysis

Descriptive statistics and bar charts were used to report
demographic data and to illustrate the respondents’
responses. Sample size and power calculation were not per-
formed, since sample size was equivalent to the number of
AGA members and this was an analysis of all respondents.
Chi-squared and Fisher’s exact tests were used for specific
questions to assess whether knowledge and treatment hab-
its correlate with the surgeons’ expertise when comparing
high- and low-volume surgeons. Statistical significance was
determined as p <0.05. Statistical analyses were performed
using SPSS (IBM) and GraphPad Prism (Graphpad Soft-
ware, Inc.).

Results
Cases

The first fictitious case was a 27-year-old female patient with
a first-time traumatic patellar dislocation, Beighton Score O,
normal range of motion (ROM) of the knee, positive appre-
hension test, patella glide 4 out of 4, a Caton—Deschamps
Index 1 and no signs of fractures but a minimal patella sub-
luxation in the radiograph. Of the surgeons, 96% would addi-
tionally prefer to have magnetic resonance imaging (MRI)
of the knee. The knee MRI did not show any osteochon-
dral fractures or any intra-articular loose bodies. A TT-TG
distance of 15.2 mm was calculated and a Dejour type A

trochlea identified. Of the surgeons 447 (82.5%) would not
perform any surgery, but would instead use alternative non-
surgical methods. In the case of a 12-year-old patient with
similar pathologies and an open growth plate, 490 (90%)
surgeons would not perform any surgical procedure. How-
ever, if the MRI showed an osteochondral fracture in the
above-mentioned 27-year-old female patient, about 90%
of the surgeons would perform surgery to treat the patellar
instability and the osteochondral fracture at the same time.

Case 2 is a 20-year-old female patient with a history of
three patellar dislocations suffered during sports activities,
no previous knee surgeries and a normal bony anatomy
(Caton-Deschamps Index 1.1, TT-TG distance 11 mm,
Dejour type A trochlea), except for a fixed lateral patel-
lar tilt. Of the respondents, 507 (>90%) would treat this
patient surgically, and 48% of these surgeons would employ
a combination of multiple surgical procedures. Of the 507
surgeons, 81% recommended reconstruction of the medial
patellofemoral ligament (MPFL) or the medial quadriceps
tendon-femoral ligament (MQTFL) (Fig. 2), 49% without
any additional surgical procedure and 51% as a multimodal
approach. Of the respondents, 8% would perform bony pro-
cedures, such as antero- and medialisation tibial tubercle
osteotomy, in addition to reconstruction of medial ligaments,
and 3.5% would perform solely bony procedures without
any additional surgery of the soft tissue. Of the surgeons
who recommended a lateral release, 100% would perform it
only as an adjunct to other surgical procedures in this case.

Case 3 is a 20-year-old female patient presenting with a
recurrent third-time atraumatic patellar dislocation. Medical
imaging of the knee showed abnormal bony anatomy with
a Caton—Deschamps Index of 1.4, TT-TG distance 22 mm
and a Dejour type B trochlea. Similar to the previous case,
more than 90% of the respondents would perform surgery.
Of those surgeons, 66% recommended a multimodal surgi-
cal approach, as shown in Fig. 3. However, in this case only
64.5% of respondents would perform an MPFL or MQTFL
reconstruction, 75% of them as a combination with other
surgical procedures and 25% as an isolated MPFL/MQTFL
reconstruction. Medialisation osteotomy of the tibial tuber-
osity was the preferred bony procedure in Case 3, recom-
mended by 55% of the respondents (83% combined with soft
tissue or other bony procedures and 17% as a single surgical
intervention). Of the respondents, 100% would not perform a
lateral release of the soft tissue without an additional surgi-
cal procedure.

High- vs. low-volume surgeons
This chapter compares the responses received from high-
volume and low-volume surgeons. Of the high-volume sur-

geons, 51% and 67% would perform more than one surgi-
cal procedure in the above-mentioned Case 2 and Case 3,
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Fig.2 Surgical treatment
recommendations for Case 2
(multiple answers possible)
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Fig.3 Surgical treatment
recommendations for Case 3
(multiple answers possible)
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respectively. Contrarily, 49% and 66% of the low-volume
surgeons would combine at least two surgical procedures
in Case 2 and Case 3, respectively. The proportion of sur-
geons recommending a multimodal treatment approach,
irrespective of the exact combination of surgeries, did not
significantly differ between the high- and low-volume sur-
geons in either case (Case 2: p value: n.s.; Case 3: p value:
n.s.) as shown in Fig. 4a and b.

In Case 3, 9% of the high-volume and 1% of the low-
volume surgeons additionally recommended preoperative
analysis of potential knee deformities to assess whether a
more challenging knee osteotomy might be indicated or
not. This results in a significant difference between high-
and low-volume surgeons, indicating that more surgical
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experience tends to correlate with the use of further, more
sophisticated preoperative analysis.

Of the respondents, 406 (79%) (87% of the high-volume
surgeons and 78% of the low-volume surgeons) believe
trochleoplasty can play a role in the treatment of recurrent
patellar dislocations. No significant difference between
high- and low-volume surgeons regarding the indication
for trochleoplasty for recurrent patellar dislocations was
detected (p value: n.s.) (Fig. 5).

However, only 139 (26%) of the respondents, namely
60% of the high-volume surgeons and 21.8% of the low-
volume surgeons, have ever performed a trochleoplasty.
A Chi-squared test showed that the high-volume surgeons
have significantly more experience with the trochleoplasty
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Fig.5 “Can trochleoplasty play a role in patients with recurrent patel-
lar dislocation?” (yes or no). Comparison of high- vs. low-volume
surgeons

procedures than do the low-volume surgeons (p <0.0001)
(Fig. 6).

Derotational osteotomy

Of the respondents, 73% would perform derotational oste-
otomy to treat recurrent patellar dislocations at different
degrees of femoral antetorsion, 27% would consider such
a procedure only with>30° femoral antetorsion, 16%
with > 25°, 23% with>20° and 5% of the respondents
with > 15° femoral antetorsion. Only a small part of the
respondents (2%) would already consider femoral oste-
otomy with < 15° femoral antetorsion, whereas 27% would
not perform derotational osteotomy for the treatment of
patellofemoral instability at all (Fig. 7). A Fisher’s exact
test showed that a significantly higher percentage of the
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Fig.7 Minimum degree of femoral antetorsion, which indicates dero-
tational osteotomy in patients with recurrent patellar dislocation and
failed proximal and distal knee realignment procedures
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low-volume surgeons (29% of the low-volume respondents)
as compared to 8% of the high-volume surgeons refused to
perform derotational osteotomies (p <0.0007).

Adolescent patellofemoral instability

Of the respondents, 25% would perform patellofemoral
surgery only on adolescents with an entirely closed growth
plate. However, about 60% of the surgeons would consider
guided growth methods (e.g. hemiepiphysiodesis) in patients
with valgus knees, open growth plates and recurrent patellar
instability. Half of these 60% would concomitantly surgically
address other possible causes of patellofemoral instability.

Lateral release

Of the respondents, 95% would not perform any lateral
release of the soft tissue as a single procedure for the treat-
ment of patellar instability.

Discussion

The most important finding of the present study was that
complex patellofemoral cases still lack clear treatment
guidelines. The outcome of such cases seems to be depend-
ent on the experience of the treating physician and his or
her volume of complex patellofemoral instability cases. This
study shows that the ability to perform challenging proce-
dures with significant biomechanical consequences for the
patellofemoral joint such as trochleoplasty or derotational
osteotomy is mostly limited to highly experienced surgeons.
Other than a few research groups proposing their treatment
algorithm [14, 26, 53] and consensus statements [27, 37], the
literature still lacks standard treatment guidelines for patel-
lofemoral instability. This study should improve our under-
standing of current treatment habits and point out potential
controversies among orthopaedic and trauma surgeons in the
German-speaking countries.

In the case of a first-time patellar dislocation with low
risk of developing recurrent patellar dislocation [4], most
surgeons prefer non-operative management. However, the
majority additionally require MRI diagnostics to rule out
potential osteochondral fractures or a disruption of the
medial soft tissue stabilisers. The literature on acute patel-
lar dislocation treatment remains contradictory. Prospective
studies comparing mid- and long-term outcomes of surgical
and conservative treatment in patients with acute patellar
dislocation could not detect a benefit for either treatment
arm [34, 45]. On the contrary, a recently conducted sys-
tematic review and meta-analysis showed surgical interven-
tion to have possible advantages in terms of re-dislocation
risk and return to activity [46]. Current literature suggests
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non-surgical treatment of acute patellar dislocation only if
no osteochondral fractures or signs of MPFL disruption pre-
vail [47]. The Patellar Instability Severity Score (PIS Score)
[4] and predefined risk factors of patellar dislocation [23]
permit patients to be identified who are at risk for suffering
further patella dislocation events. In the case of additional
osteochondral fractures, 90% of the included surgeons rec-
ommended surgery in patients with acute patellar disloca-
tion. The majority of the included surgeons also favoured
surgery in patients suffering from recurrent patellar dislo-
cation. Given the fact that MPFL reconstruction has shown
good clinical outcome according to a meta-analysis by Sch-
neider et al. [40], it is not surprising that most surgeons pre-
ferred MPFL reconstruction, either as a single procedure or
in combination with other soft tissue or bony procedures.
An increase in case complexity (from Case 2 to Case 3) led
to an increase in multimodal treatment recommendations.
Most surgeons included in this survey would not perform
any surgery on adolescents with first-time dislocation and
open physes. This is in accordance with recommendations
recently made in the literature [2]. Surgical options for skele-
tally immature patients are guided growth in the case of genu
valgum, distal realignment and MPFL reconstruction [20].
Although MPFL reconstruction in children and adolescents
with recurrent dislocations showed promising results [32],
25% of the respondents in this study still considered sur-
gery only as an appropriate intervention in skeletally mature
patients with an entirely closed growth plate.
Trochleoplasty is a well-established surgical method
that aims to reconstruct the physiological anatomy of the
trochlear groove, subsequently enabling patellar stability
and patellar glide during knee flexion [6]. Many different
trochleoplasty techniques have been published in support
of their effectiveness for the treatment of recurrent patellar
dislocations with high-grade trochlea dysplasia [5, 7, 10,
13, 31, 33, 35, 39, 42, 49-51]. Most surgeons in this study
(79%) as well as in the study by Liu et al. (80%) seem to be
aware of the important role of trochleoplasty procedures in
recurrent patellar dislocation [27]. Only 25% of the overall
respondents, but 60% of the high-volume surgeons in this
study have ever performed a trochleoplasty. By comparison,
almost 80% of the absolute experts included in the study
by Liu et al. had experience with trochleoplasty procedures
[27]. Results show that trochleoplasty is considered a highly
challenging surgical procedure that is mainly performed by
experienced surgeons with large case numbers.
Derotational osteotomy is another surgical method
strongly discussed in recent literature. Various authors have
published derotational osteotomy case series with mean
femoral torsion angles from 34° to 41° [11, 12, 31]. Stand-
ard values for femoral torsion are required to define a patho-
logical femur torsion threshold that indicates derotational
osteotomy. However, norm values published in recent studies
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vary as a result of different measurement techniques used
[24]. After comparing different measurement techniques,
Kaiser et al. [24] recommend the technique described by
Waidelich et al. [52] with mean physiological torsion angles
between 20.4° and 24.1° [48, 52]. Recent studies consid-
ered derotational osteotomies in patients with symptomatic
patellar dislocation and femoral antetorsion angles greater
than 20° [22, 30, 31]. This corresponds to the results of this
questionnaire. Only 7% of the respondents in this survey
would already perform derotational osteotomy in patients
with less than 20° femoral antetorsion. A significant per-
centage (27%) of the included surgeons as compared to 34%
in the study by Liu et al. would not perform derotational
osteotomy despite promising results recently published by
several research groups [11, 12, 22, 27, 31]. Overall, the
results show that this surgical technique still seems to be the
subject of controversy among surgeons.

Historically, isolated lateral retinacular release has been
used for the treatment of patellofemoral instability [41].
Studies assessing long-term outcomes showed an increased
risk for various sequelae such as hemarthrosis, adhesions
and medial patellar instability [25, 36]. This led to the aban-
donment of strictly isolated lateral release for the treatment
of patellar instability. Favourably modified as lateral reti-
nacular lengthening, it should be used only as an adjunct to
proximal or distal realignment procedures [25] or in patients
with excessive lateral pressure syndrome [16, 19]. Of the
surgeons in this study, 95% seem to be aware of its restricted
use, similar to those surgeons included in the survey by Liu
et al. [27]

Demographics of this survey show that only 813 sur-
geons out of 3,590 full AGA members responded and only
541 surgeons completed the entire questionnaire. The high
dropout rate (85%) introduces the possibility of participa-
tion bias. However, the dropout rate was not unexpected or
surprising for the authors, since the survey was directed at
absolute knee specialists among the AGA members. The
demographics of this study also shows an unbalanced pro-
portion between high- and low-volume surgeons. However,
this was expected by the authors since it reflects clinical
practice. Some study participants criticised the design of the
questionnaire with its lack of clinical information and medi-
cal imaging provided. The authors were aware of the limited
scope of patient information in the three fictitious cases.
However, to enable comparison with the original question-
naire designed by Liu et al. [27], it was necessary to keep
the main body of the questionnaire in its original state. This
work may improve our understanding of the complexity of
patellofemoral instability and thus sharpen the focus of phy-
sicians on all pathological details with significant influence
on the patellofemoral joint. It should help to identify com-
plex patellofemoral instability cases in the day by day clini-
cal work which should be transferred to a certified centre

with highly experienced surgeons. This will improve the
overall outcome of complex cases and avoid revision cases
due to pain or recurrent instabilities.

Conclusion

This study gives an overview of the current treatment hab-
its for acute and recurrent patellofemoral instability in the
German-speaking countries. Results show that an awareness
for highly demanding surgical possibilities exists among
these surgeons. However, disagreement still prevails when
it comes to selecting individual surgical treatment, especially
with an increase in case complexity. This highlights the need
for standard treatment guidelines and algorithms for patel-
lofemoral instability.
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