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Short Curved Neck Sparing (Neck Stabilized) Stem

Design Goals

➢Save both Hard & Soft Tissue
➢ Improve on Axial & Torsional Stability   
➢Reduced OR time & blood loss 
➢Works with all surgical approaches 
➢Requires less mobilization of the femur in the 
direct anterior approach 
➢ Works in all type of bone 
➢Quicker Rehab
➢Easier Explantation & Conversion
➢ Less inventory cost

No need 
to go 

lateral

Zone 1

Zone 7

Zone 3,4 & 5
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Why Save the Neck? Freeman 1986 BJBJS

➤Retention of the femoral neck reduces both 
torsional moment and axial moment at the stem 

bone interface (Shorter Fulcrum / Cantilever)

Fulcrum

NS CN

NS CN

The support on which a lever pivots

1mm increase in femoral offset increases torque by 8%
1mm increase in head/neck length increases torque by 6%
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Reduced Stress in Stem

➢ Looking at failure mode
Neck sparing feature & C.C. material has 
basically eliminated potential fatigue failure 

of the neck.
➢The maximum principal tensile stress

 in the neck stabilization stem was 35% less than 
that of the monoblock design.

9% 

4% 

14% 

14% 

➢The effect of Varus tilting of the Stem was much less 
for the neck sparing stem compared to the 

monoblock design.
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35%
less Fx. Neck

Monoblock
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Implant Design

Medial curve hugs 
the anatomy ASTM standard for the 

Cone is size N listed
 as 5º 40’, +2.5’ -0’ or 5º 40 
minutes + 2.5 minutes,-0 
minutes
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Stem Design

Conical 
Flare

Engages the 
medical calcar.

Type A Bone No distal bone 
fixation
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Neck Modularity
Controversial Monoblock Hip Stems are Based on 

Proportionality of Design
➢As the stem gets bigger, the neck gets longer

Difficult to restore these anatomies commonly seen in primary arthritis patients using a monoblock stem:

    a: large canal, short neck, low offset 
  b: thin canal, long neck, high offset 

     c: large canal, short neck, high offset
 d: thin canal, long neck, low offset
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A conventional 
stem may have two 
necks: 

Standard 

Lateralized 

What about all the 
other patients?! 

(Encore Linear/Accolade) 

AAOS Scientific Exhibit 2006 
“Target Restoration of Hip Mechanics in THA”  by Tkach, Low, Cipolletti & McTighe

➢The head center location data 
clearly shows that a wide variety 
of offsets and lengths are 
required to properly balance the 
soft tissues.

➢There is little correlation 
between head center and stem 
size.
➢A significant number of small 
stem diameters (10 or 11.5 mm) 
required large >45 mm femoral 
offsets.
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Fatigue Failure of  Modular Neck - Wright Medical 

Significant Current Concern - Corrosion / Metal Debris Issue

Design Inputs - Modular Neck Concerns

Circular Taper has 
insufficient intrinsic 
stability for in-vivo 
torsional loads

Concern

➢Short Taper 
ratio

➢Shot Peening 
of  taper 
surface 
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Optimal Taper Design through Neck Retention

System Shortest % > ARC Longest % > ARC
Taper 

Support

ARC 24 mm 27.5 mm 17mm

Wright 
Profemur

*

32 mm 42.5 mm 55% 15mm

Stryker 
ABG II 30 mm 9% 42 mm 53% 13mm

Offset

Taper Support
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Optimal Taper Design by Neck Sparing Approach

Offset Taper Support

0

225

450

675

900

0

225

450

675

900

M
ax. Principal Stress

17mm 15mm 13mm

Analysis performed with 
Fixed Offset, Fixed load & 
Boundary Conditions.  

Design Variable Taper 
Support length

+45%
additional

increase

+40%

Baseline
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Biomechanical advantage of  neck stabilization stem produces 
lower stress in stem compared to monoblock equivalent (for 
identical head centre restoration)

Neck Sparing design enables lower stresses due to combined 
shorter offset with larger taper engagement, thus reducing 
corrosion / debris generation.

Optimal Modular Neck Design
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Modular Junctions Are Not Equal

95 ft-lbs/128.8 Nm     

Historical Torsional Loads 
have been underestimated

Design limit
for intrinsic stability of

cone tapers
60 ft lb./81.3 Nm

Locking 
pin 

1984 

Locking Pin
torsional 
stability

Flutes add extrinsic stability

examples of under-designed 
modular junctions 

We now know the hip sees over 128 Nm of torque
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Retrieval 

*mismatch head
head skirt prevented

full neck stem engagement

*Head neck taper was correct however head had a skirt
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Stem & Neck Usage
1,790

Stems
Size 0 = 4% new size 
Size 1 = 21%
Size 2 = 36%
Size 3 = 26%
Size 4 = 10%
Size 5 = 3%

}87%

Necks
Neutral Standard = 33%
Neutral +3.5mm = 3%* 
Total Neutral = 36%

8º Varus/Valgus = 19%
8º +3.5 Varus/Valgus = 3%*
8º Total = 22%

12º Varus/Valgus = 17%
12º Version = 25%*

Total Angled Necks = 64%

Note:
Anterverted for posterior approach
Retroverted for anterior approach
* new sizes
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Results & Observations

On adjusted total of 1,790 stems from May 2010 to September 2012

Stems Explanted = 8 ( bone attached on 7 of 8)
Dislocations = 3

(2 traumatic & 1 chronic)
Aseptic Loosening = 2

(1 traumatic subsidence & 1 undersized)
Infections = 2
(1 pending)

Mismatched head to neck resulted in disassociation & revision = 1

Note:
➢ No signs of fretting corrosion on 8 explants

➢No signs of elevated metal ions
➢3 hip pain suspect: 1 due to subsidence (undersized) 2 suspect spine 

➢No soft tissue pseudo tumors observed
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Complications
Mismatched head to cup = 2 head exchanged (cup liner 36mm head 38mm) One 
caught in recovery one at 6 wks post-op
Neck Exchanges = 3 (2 for cup revisions 1 for dislocation)
Intra-op perforations = 3 anterior approach (no treatment caught during surgery 
corrected stem path)
Intra-op calcar fxs resulting in stem bail out = 5 (early on) none since size 0 added
calcar fxs wired = 3
calcar fxs not wired = 6
Leg Length +/- 7 mm =10
Stem Subsidence > 5mm = 6 (all stabilized no treatment)
Hip pain being followed = 3 (1 due to subsidence (undersized) 2 suspect spine)

Additional Observations
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J. Keggi 
post-op

1 yr. post-op
gap filled in

T. AramB. Walter

L. Keppler1986 Design 2010 design A. van der Rijt

We are encouraged with our initial clinical / surgical observations (patients are happy) and we believe the 
potential and real benefits warrant not only further evaluation but expanded evaluation of this tissue conserving 
approach to THA. This is equivalent to results presented at recent European Hip Society. (A. van der Rijt)

Type A Bone

A. van der Rijt

Thank You
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