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Background: The global incidence of femoral neck fractures is projected to reach 6.2 to 8.2 million cases
annually by 2050. While internal fixation remains the standard for younger patients, high rates of avascular
necrosis and hardware failure—approaching 40%—have led to an increased utilization of arthroplasty in
older populations. Despite national guidelines, significant regional and specialty-based variations persist in

surgical decision-making and implant selection.

Objective: This article describes the "Wiesbaden concept,’ a standardized treatment algorithm for femoral
neck fractures designed to optimize implant selection based on patient demographics, bone quality, and

functional requirements.

Key Points: The algorithm categorizes patients by age, medical history, and radiographic parameters,
including Garden and Pauwels classifications, Dorr femoral morphology, and the cortical ring structure.
For patients over 65 years, joint replacement is preferred over osteosynthesis, even for undisplaced
fractures. In the authors' series, 57% of patients received total hip arthroplasty (THA) and 37%
hemiarthroplasty. While cemented fixation is standard for poor bone quality, cementless short-stem
implants are utilized in active patients with Dorr type A or B morphology. Furthermore, dual mobility cups
are increasingly employed for patients with high dislocation risk or concomitant osteoarthritis to improve

stability and clinical outcomes.

Conclusion: An individualized, multidisciplinary approach incorporating geriatric co-management and a
structured surgical algorithm may reduce complications. Preliminary data suggest that cementless short
stems and dual mobility components offer viable alternatives to traditional hemiarthroplasty in

appropriately selected elderly patients.
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INTRODUCTION

The incidence of femoral neck fractures increases continuously (Johnell et al. 2005). There is a wide variation
across the world, showing highest rates for Europe and North America. Within Europe incidence rates vary
between North and South, showing highest rates in Sweden and Norway (women 920/100.000 and men
399.3/100.000) and lowest in France and Switzerland (women 346/100.000 and men 137,8/100.000) (Sambrook and

Cooper 2006).

Figure 1: Cortical ring structure as seen intraoperatively during reaming of the femoral canal.

Ageing of our population will increase numbers and there is an expected rise from 1.7 million hip fractures in
1990 up to 6.2 million in 2050. Assuming an age related incidence increase by 1% 8.2 million cases are predicted
(Filipov, 2014). Femoral neck fractures and pertrochanteric fractures are of approximately equal incidence.
Treatment options of femoral neck fractures include conservative treatment, joint preservation techniques using

osteosynthesis (i.e. DHS and screws) or joint replacement techniques with total (THA) or hemi arthroplasty (HA).

The minority of patients is treated conservatively. Non displaced cases (Garden I), valgus impacted fractures
(Pauwels 1) or decreased general health status with contraindications for operative treatment are considered
options. However pseudarthrosis (32%) and AVN (10%) can occur quite frequently after conservative treatment

(Xu et al. 2017).
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Joint replacement procedures are constantly rising for femoral neck fractures as there are reported high rates of
avascular necrosis and hardware failure in osteosynthesis. Complication rates are reported up to 40% (Ghayoumi
et al. 2015, Frihagen et al. 2007, Parker and Gurusamy 2006), resulting in higher overall costs after osteosynthesis

(Frihagen et al. 2010).

Even osteosynthesis for undisplaced fractures (Garden I + IT) shows higher revision rates than hemiarthroplasty.
In comparison to displaced fractures treated with hemiarthroplasty there was also a lower degree of pain and a
higher level of satisfaction and quality of life after hemiarthroplasty in comparison with osteosynthesis (Gjertsen

et al. 2011).

Revision rate for primary hip replacement for fractured femoral necks was 7,9% after 10 years in the Australian
Joint Registry report 2017 (AOANJRR 2017). Prosthesis dislocation (32,9%) is the most common reason for

revision, followed by fracture (27,1%), loosening (16,6%) and infection (16%).
However, in younger patients joint restoration is still the gold standard (Figure 1) and should be favoured.

In older populations >65 years there seems evidence for better outcome and less complication rates with joint
replacement procedures. There is very limited evidence regarding the type of prosthesis anchoring, type of stem
and prosthesis philosophy that should be favoured. Regional differences, professional education and other

variable factors seem to influence the decision making process and thus there is a lack of strong evidence.

The German national guideline (AWMF Leitlinie 2015) tries to identify treatment recommendations. Surgical
treatment is the preferred method. However suggestions leave wide room for individualised decisions and

surgeons preferred methods might influence the decision process.

In 2008 a German survey showed a wide local range for the use of osteosynthesis between 19 and 78,6% in
Northrhine-Westphalia (Smektala et al. 2008). There was also a great variance between the use of HA or THA
depending on the surgeons speciality (general surgeon, trauma surgeon or elective orthopedic surgeon), which is

also confirmed in the U.S. (Woon et al. 2017).

UK data confirm that compliance with national guidelines seems to be poor. Patients with higher levels of
socioeconomic deprivation and those who

required surgery at the weekend were less likely to receive THA (Perry et al., BMJ 2016).

In September 2014 our Clinic was fused out of 2 departments (Elective Orthopedics and Traumatology). We are a
high volume clinic for joint replacement procedures (>2200/year in 2017 with >1300 hip arthroplasties) and hip
fractures (250/year in 2017). Since 2014 we established an algorithm for the treatment of femoral neck fractures —
the Wiesbaden concept. This is based on scientific data in the literature, our own experiences as a high volume

centre and continuing follow up of our patients.
Our decision making process is based on the following questions and data:

« Age of patient.

» Medical history (neurologic disorders, general health status, mental health, osteoporosis).
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« X-ray investigation: Garden and Pauwels classification,
radiographic grade of Osteoarthritis regarding to Kellgren and Lawrence, femoral type according to Dorr,
femoral thickness index.

« Pre-operative digital planning: restoration of hip centre, offset and leg length.

« Intra-operative findings: structure of cortical ring (Figure 1), bone quality during reaming process.

Conservative treatment remains an option, but only a small number of patients are eligible. Secondary dislocation
can occur in up to 50% (Figure 3). In younger patients (<65 years) osteosynthesis with a DHS is our preferred
method (Figure 2). In patients >65 years we prefer joint replacement even in undisplaced fractures (Garden I + II).

Therefore the majority of our cases is treated with joint replacement procedures (Table 1.).

Figure 2: 16 year old boy with MVA referred to our department 6 weeks after the injury. Open reduction with
valgus correction osteotomie with DHS, derotation screw and cancellous bone autograft from the pelvic rim.
Follow-up after 15 months; after removal of the derotational screw for mechanical irritation. Perfect clinical

result with Harris Hip Score 100 and Oxford-12 hip score 48. Apprenticeship as a gardener.

Figure 3: 79 year old female patient with non displaced femoral neck fracture. Initial conservative treatment

with secondary dislocation after 4 weeks.
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Type of treatment N %

Femoral neck fractures (9/2014 — 8/2018) 491

HA with bipolar head and cemented stem 183 37
THA with hybrid fixation 147 30
THA with cementless short stem 79 16
Osteosynthesis 28 5,8
THA with cemented cup and stem 25 5,2
THA with dual mobility cup and cemented 23 4.8
stem

THA with cementless straight stem 5 i

Resection of femoral head 3 0,2

Table 1: Surgical treatment of femoral neck fractures in Wiesbaden since 9/2014.

For a differentiated therapy of femoral neck fractures a wide spectrum of implants are available (Table 2.).
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Type of implant

Name product and company

Osteosynthesis

DHS with 135 or 150° (2 and 4 holes) (DePuySynthes)

Cementless press fit cups

RM-Vitamys (Mathys)

Fitmore (Zimmer Biomet)

Cemented cups

Low profile PE (Smith & Nephew)

Durasul XLPE (Zimmer Biomet)

Cemented dual mobility cup

Avantage (Zimmer Biomet)

Cementless short stem

Optimys (Mathys)

Cementless straight stems

Proxy Plus (Smith & Nephew)

TwinSys (Mathys)

Cemented straight stems

MEM Zimmer Biomet)

Marathon (Smith & Nephew)

Table 2.: Implant portfolio for joint arthroplasty procedures after femoral neck fractures.

Hemiarthroplasty (HA) with 37% is still widely used. However, 57% of our patients obtain a THA. Cemented

fixation is necessary in most cases due to bone quality, intraoperative cortical ring structure or known

osteoporosis in the patient history. In active patients with good bone quality, femoral Dorr type A or B, intact

cortical ring cementless fixation is possible. If cementless fixation is considered short stem fixation is possible

and our favoured method. Straight cementless stems are rarely used. Our clinical and radiographic results using

cementless short stems so far are very promising (Figure 4). Clinical results in these selected cases are excellent

and complication rates are low. Currently a clinical and radiographic study is under process and will be finished

by 2019.
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Figure 4: post-Op X-ray with cementless optimys short stem and cementless RM-Vitamys (Mathys) and FU
after 2 years. Harris hip score 100 and Oxford-12 hip score 48. Normal leg length and restoration of the hip

center.

Since 2017 the use of dual mobility cups have become more popular in our department. In cases with a higher risk
of dislocation and signs and symptoms of OA it is our favoured method. Thus numbers with this procedure will
probably rise in the near future. In 2018 10% of our cases received a dual mobility cup. Maybe the “dual mobility
concept” will replace the “hemiarthroplasty concept” in the future as the current literature reveals excellent
clinical results (Kim et al. 2018, Tabori-Jensen et al. 2018) in the use of dual mobility in femoral neck fractures.

Thus further data and experiences are necessary.

Figure 5 shows our established algorithm which is used in our clinic and is used as a guidance for surgeons and

residents.
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Femoral neck #

Garden |

Pauwels 1 conservative Tx

contraindication for surgery

>Garden | - IV
Pauwels 2+ 3
Age <65

Osteosynthesis (DHS)

good bone quality
femur type Dorr A+B
cortical ring intact

active patient

osteoporotic bone
femur type Dorr C

SGardenaIv cortical ring injured

Pauwels 2+ 3
Age >65 reduced health status

neurologic disorders (i.e.
Parkinson's disease etc.)

relevant Osteoarthritis

reduced health status

neurologic disorders

THA

cementless short stem
(Optimys)

THA

cemented stem

THA with dual mobility cup
and cemented stem

Hemiarthroplasty with

bipolar head and cemented

stem

No osteoarthritis

Figure 5: Therapy algorithm for femoral neck fractures — the Wiesbaden concept.

CONCLUSION AND FUTURE PERSPECTIVES

Femoral neck fractures need an individualized therapy algorithm. Patient data, demographics, radiological data
and intraoperative findings regarding bone quality and fracture type should be considered. Although hip fractures
are common and will rise dramatically current literature data and guidelines still leave many problems and

questions unanswered.

Since September 2014 we established the “Wiesbaden JoHo concept” in our clinic to address all relevant factors.
So far our results over the last 4 years are promising. Besides surgical issues, medical problems cause the
majority of problems. Thus interdisciplinary concepts with Geriatricians must be established and improved.
Since 2016 we established a common ward with geriatric and trauma patients. Weekly ward rounds are

performed together and a Geriatric specialist is available for everyday problems.

From a surgical point of view we have very good results after 2 to 4 years with cementless short stems in selected
patients who fit our criterias. The development of a cemented short stem could may extend indications for short
stems also in other cases. Further biomechanical and clinical studies will be necessary (Kutzner et al. Clin

Biomech 2018).
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