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Tapered Stem DesignsTapered Stem DesignsTapered Stem Designs

Canal filling (Mallory-
Head, Synergy)
Flat, Oval (Taperloc, 
Accolade)
Flat, Rectangular 
(Zweymüller, CLS)

Canal filling (MalloryCanal filling (Mallory--
Head, Synergy)Head, Synergy)
Flat, Oval (Flat, Oval (TaperlocTaperloc, , 
Accolade)Accolade)
Flat, Rectangular Flat, Rectangular 
(Zweym(Zweymüüller, CLS)ller, CLS)
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Primary Torsional StabilityPrimary Torsional StabilityPrimary Torsional Stability

Perfect fit & 
fill provides 
best 
stability 
(but rarely 
achievable)

Perfect fit & Perfect fit & 
fill provides fill provides 
best best 
stability stability 
(but rarely (but rarely 
achievable)achievable)

Good fit without fill gets 
stability from macro-
interlock and friction 
between prosthesis & 
cortical bone

Good fit without fill gets 
stability from macro-
interlock and friction 
between prosthesis & 
cortical bone
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Corner-Cortical InterlockCornerCorner--Cortical InterlockCortical Interlock
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In 1979, Karl 
Zweymüller 

implanted the first 
cementless, 

tapered, cornered 
femoral component 

of his design

In 1979, Karl In 1979, Karl 
ZweymZweymüüller ller 

implanted the first implanted the first 
cementless, cementless, 

tapered, cornered tapered, cornered 
femoral component femoral component 

of his designof his design
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Zweymüller PhilosophyZweymZweymüüller Philosophyller Philosophy

Tapered AP and ML
Rectangular
Non-canal filling
Grit-blast finish only
Lateral metaphyseal flare to 
increase primary torsional stability

Tapered AP and MLTapered AP and ML
RectangularRectangular
NonNon--canal fillingcanal filling
GritGrit--blast finish onlyblast finish only
Lateral metaphyseal flare to Lateral metaphyseal flare to 
increase primary torsional stabilityincrease primary torsional stability
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The most widely used 
cementless hip stem in Europe

The most widely used The most widely used 
cementless hip stem in Europecementless hip stem in Europe

>700,000 stems implanted 
worldwide since inception
• >600,000 in Europe
• Most common cementless stem used 

in Europe
>300,000 SL-Plus implanted since 
1992

>700,000 stems implanted >700,000 stems implanted 
worldwide since inceptionworldwide since inception
•• >600,000 in Europe>600,000 in Europe
•• Most common cementless stem used Most common cementless stem used 

in Europein Europe
>300,000 SL>300,000 SL--Plus implanted since Plus implanted since 
19921992
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Advantages of Flat, 
Rectangular, Tapered Stem

Advantages of Flat, Advantages of Flat, 
Rectangular, Tapered StemRectangular, Tapered Stem
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Excellent primary stability, 
even in Type C bone

Excellent primary stability, Excellent primary stability, 
even in Type C boneeven in Type C bone
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Primary StabilityPrimary StabilityPrimary Stability
Fit and FillFit and FillFit and Fill
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Torsional StabilityTorsional Stability
(Whiteside, personal (Whiteside, personal 

communication, 1997communication, 1997))
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Reliable Osseo-IntegrationReliable OsseoReliable Osseo--IntegrationIntegration

100%100%6.56.5>80>804848PieringerPieringer, JBJS, JBJS--B, 2003B, 2003

100%100%3.13.163.363.31,0001,000My ResultsMy Results
98.9%98.9%7.17.160.960.92,1582,158TOTALS & WEIGHTED AVERAGES:TOTALS & WEIGHTED AVERAGES:

100%100%7.37.355.755.7118118Delaunay, et al, J Arth, 2001Delaunay, et al, J Arth, 2001
99.3%99.3%6.06.065.965.9200200Delaunay & Delaunay & KapandjiKapandji, JBJS, JBJS--B, 2001B, 2001

99.1%99.1%10.610.67272113113WeissingerWeissinger & & HelmreichHelmreich, Z Orthop , Z Orthop IhreIhre
GrenzgebGrenzgeb, 2001, 2001

96.0%96.0%8.98.9113113TraulsenTraulsen, et al, Z Orthop , et al, Z Orthop IhreIhre GrenzgebGrenzgeb, , 
20012001

99.2%99.2%8.28.25252115115Bonnomet, Rev Chir Orthop Bonnomet, Rev Chir Orthop ReparatriceReparatrice
ApparAppar Mot, 2001Mot, 2001

100%100%11.311.362.362.3124124GarciaGarcia--CimbreloCimbrelo, et al, JBJS, et al, JBJS--A, 2003A, 2003
100%100%≥≥101058.058.0100100Pieringer, et al, J Arth, 2003Pieringer, et al, J Arth, 2003

98.6%98.6%6.86.862.262.2848848GrublGrubl, et al, Z Orthop , et al, Z Orthop IhreIhre GrenzgebGrenzgeb, 2003, 2003
GrublGrubl, et al, JBJS, et al, JBJS--A, 2002A, 2002

65.365.3
5353

Age Age 
(years)(years)

100%100%4.24.24646HuoHuo, et al, J Arth, 1995, et al, J Arth, 1995
99.1%99.1%3.93.9333333HavelinHavelin, et al, JBJS, et al, JBJS--B, 1995B, 1995

Survival Survival 
RateRate

FollowFollow--Up Up 
(years)(years)

Clinical CasesClinical Cases
(# hips)(# hips)

StudyStudy
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Cancellous Bone 
Compaction

Cancellous Bone Cancellous Bone 
CompactionCompaction

Delays stress shielding
Increases primary stability
Maintains endosteal blood 
supply

Delays stress shieldingDelays stress shielding
Increases primary stabilityIncreases primary stability
Maintains Maintains endostealendosteal blood blood 
supplysupply
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Cancellous Bone CompactionCancellous Bone CompactionCancellous Bone Compaction
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Preservation of blood supplyPreservation of blood supplyPreservation of blood supply

Live bone heals (osseoLive bone heals (osseo--integrates) better than dead boneintegrates) better than dead bone
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Simplicity of removalSimplicity of removalSimplicity of removal

Non-canal-filling stem allows for 
introduction of thin osteotomes
Occasional extended trochanteric 
osteotomy needed due to excellent 
secondary fixation
• Easily performed
• Easily repaired

NonNon--canalcanal--filling stem allows for filling stem allows for 
introduction of thin osteotomesintroduction of thin osteotomes
Occasional extended trochanteric Occasional extended trochanteric 
osteotomy needed due to excellent osteotomy needed due to excellent 
secondary fixationsecondary fixation
•• Easily performedEasily performed
•• Easily repairedEasily repaired
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Removal & ReimplantationRemoval & Removal & ReimplantationReimplantation
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Simplicity of bone 
preparation

Simplicity of bone Simplicity of bone 
preparationpreparation

Broach only
“Woodpecker”
pneumatic broach

Broach onlyBroach only
““WoodpeckerWoodpecker””
pneumatic broachpneumatic broach



4

3/23/06 Tapered & Lateralized 21 3/23/06 Tapered & Lateralized 22

Fracture RateFracture RateFracture Rate
4 fractures/1000 cases (0.4%)
• 2 hand broaching
• 2 pneumatic broaching
All in extremely osteoporotic 
bone

4 fractures/1000 cases (0.4%)4 fractures/1000 cases (0.4%)
•• 2 hand broaching2 hand broaching
•• 2 pneumatic broaching2 pneumatic broaching
All in extremely osteoporotic All in extremely osteoporotic 
bonebone
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Minimal thigh painMinimal thigh painMinimal thigh pain

1.2%1.2%3.13.163.363.31,0001,000My ResultsMy Results

1.6%1.6%8.78.763.463.4583583TOTALS & WEIGHTED TOTALS & WEIGHTED 
AVERAGESAVERAGES

1.9%1.9%≥≥10106161208208GrublGrubl, et al, , et al, 
JBJSJBJS--A, 2002A, 2002

005.85.8≥≥80808787Pieringer, et al, Pieringer, et al, 
JBJSJBJS--B, 2003B, 2003

004.24.265.365.34646HuoHuo, et al, , et al, 
J Arth, 1995J Arth, 1995

1.9%1.9%11.311.362.362.3124124GarciaGarcia--CimbreloCimbrelo, et al, , et al, 
JBJSJBJS--A, 2003A, 2003

2.5%2.5%55--101055.755.7118118Delaunay, Delaunay, 
J Arth, 2001J Arth, 2001

Thigh Thigh 
PainPain

F/U F/U 
(years)(years)

Age Age 
(years)(years)

NN
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Minimal osteolysisMinimal osteolysisMinimal osteolysis

6.8% (6.8% (GruenGruen zones 1,7)zones 1,7)3.13.163.363.31,0001,000My Results:My Results:

4.4%4.4%8.38.363.363.3883883TOTALS & WEIGHTED TOTALS & WEIGHTED 
AVERAGESAVERAGES::

00≥≥10106161208208GrublGrubl, et al, , et al, 
JBJSJBJS--A, 2002A, 2002

1.1%1.1%5.85.8≥≥80808787Pieringer, et al, Pieringer, et al, 
JBJSJBJS--B, 2003B, 2003

004.24.265.365.34646HuoHuo, et al, , et al, 
J Arth, 1995J Arth, 1995

17%17%11.311.362.362.3124124GarciaGarcia--CimbreloCimbrelo, et al, , et al, 
JBJSJBJS--A, 2003A, 2003

11% 11% 
(primarily Gruen zones 1,7,8)(primarily Gruen zones 1,7,8)

≥≥101058.058.0100100Pieringer, et al, Pieringer, et al, 
J Arth, 2003J Arth, 2003

1%1%22--111165.965.9200200Delaunay & Delaunay & KapandjiKapandji, , 
JBJSJBJS--B, 2001B, 2001

3.4%3.4%55--101055.755.7118118Delaunay, Delaunay, 
J Arth, 2001J Arth, 2001

OsteolysisOsteolysisF/U F/U 
(years)(years)

Age Age 
(years)(years)

NN
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Minimal Stress ShieldingMinimal Stress ShieldingMinimal Stress Shielding
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Minimal Stress ShieldingMinimal Stress ShieldingMinimal Stress Shielding

3 point fixation always provides 
intimate contact with posterior 
calcar

3 point fixation always provides 3 point fixation always provides 
intimate contact with posterior intimate contact with posterior 
calcarcalcar
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Stress ShieldingStress ShieldingStress Shielding

8.6% (8.6% (GruenGruen zones 1,7)zones 1,7)3.13.163.163.11,0001,000My Results:My Results:

26.8%26.8%8.68.662.162.1737737TOTALS & WEIGHTED TOTALS & WEIGHTED 
AVERAGES:AVERAGES:

12% primarily Gruen Zones 1,712% primarily Gruen Zones 1,7≥≥101058.058.0100100Pieringer, et al, Pieringer, et al, 
J Arth, 2003J Arth, 2003

23%23%11.311.362.362.3124124GarciaGarcia--CimbreloCimbrelo, , 
et al, JBJSet al, JBJS--A, 2003A, 2003

59% (primarily Gruen Zones 1,7)59% (primarily Gruen Zones 1,7)≥≥10106161208208GrublGrubl, et al, , et al, 
JBJSJBJS--A, 2002A, 2002

16% (primarily Gruen Zones 1,2,7)16% (primarily Gruen Zones 1,2,7)5.85.8≥≥80808787Pieringer, et al, Pieringer, et al, 
JBJSJBJS--B, 2003B, 2003

10.1% Gruen zones 1,710.1% Gruen zones 1,755--101055.755.7118118Delaunay, Delaunay, 
J Arth, 2001J Arth, 2001

Decrease Gruen 1,6,7 (3Decrease Gruen 1,6,7 (3--14%)14%)
Increase Gruen 2,4,5 (3Increase Gruen 2,4,5 (3--11%)11%)

Net change 0Net change 0

556060100100BrodnerBrodner, , 
JBJSJBJS--B, 2004B, 2004

Stress ShieldingStress ShieldingF/U F/U 
(yrs)(yrs)

AgeAge
(yrs)(yrs)

NN
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Intra-op AdjustabilityIntraIntra--op Adjustabilityop Adjustability
Sharp, cutting broaches allow 
intra-op changes
• In prosthesis height

–Leg length
–Soft tissue tension

• In prosthesis anteversion

Sharp, cutting broaches allow Sharp, cutting broaches allow 
intraintra--op changesop changes
•• In prosthesis heightIn prosthesis height

––Leg lengthLeg length
––Soft tissue tensionSoft tissue tension

•• In prosthesis anteversionIn prosthesis anteversion

3/23/06 Tapered & Lateralized 29 3/23/06 Tapered & Lateralized 32

Standard Offset StemStandard Offset StemStandard Offset Stem
14 sizes
Neck angle = 131°
Offset proportional to stem 
size
• Size 01, med head: 32.2 mm
• Size 12, med head: 48.9 mm

14 sizes14 sizes
Neck angle = 131Neck angle = 131°°
Offset proportional to stem Offset proportional to stem 
sizesize
•• Size 01, med head: 32.2 mmSize 01, med head: 32.2 mm
•• Size 12, med head: 48.9 mmSize 12, med head: 48.9 mm

OffsetOffset

131°131131°°
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Lateralized Offset StemLateralized Offset StemLateralized Offset Stem
Introduced in April, 2002
12 sizes available
Geometry of body unchanged
123° neck angle
Offset increased by 6.0 – 8.6 mm 
for med neck length

Introduced in April, 2002Introduced in April, 2002
12 sizes available12 sizes available
Geometry of body unchangedGeometry of body unchanged
123123°° neck angleneck angle
Offset increased by 6.0 Offset increased by 6.0 –– 8.6 mm 8.6 mm 
for med neck lengthfor med neck length

3/23/06 Tapered & Lateralized 34

Lateral vs 
Standard 

Offset

Lateral vs Lateral vs 
Standard Standard 

OffsetOffset

131º131131ºº

123º123123ºº
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Clinical Experience:
First 441 SL-Plus Stems

Clinical Experience:Clinical Experience:
First 441 SLFirst 441 SL--Plus StemsPlus Stems

46 months (5/97 – 3/01)
Single surgeon
All standard offset stems
All posterior, single-incision 
MIS THA’s

46 months (5/97 46 months (5/97 –– 3/01)3/01)
Single surgeonSingle surgeon
All standard offset stemsAll standard offset stems
All posterior, singleAll posterior, single--incision incision 
MIS THAMIS THA’’ss
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Dislocation RateDislocation RateDislocation Rate
24/441 = 5.4%
92% LLD < 7mm
24/441 = 5.4%24/441 = 5.4%
92% LLD < 7mm92% LLD < 7mm
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Recent ExperienceRecent ExperienceRecent Experience
27 months (4/02 – 7/04)
416 THA’s using SL-Plus
• 159 Lateralized stems (38%)
• 257 Standard offset stems
Dislocation rate 2/416 = 0.5%
95% LLD <5 mm

27 months (4/02 27 months (4/02 –– 7/04)7/04)
416 THA416 THA’’s using SLs using SL--PlusPlus
•• 159 Lateralized stems (38%)159 Lateralized stems (38%)
•• 257 Standard offset stems257 Standard offset stems
Dislocation rate 2/416 = 0.5%Dislocation rate 2/416 = 0.5%
95% 95% LLD LLD <5 mm<5 mm
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Dislocation RatesDislocation RatesDislocation Rates
5.4%

0.5%

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

Dislocation Rate
(p<0.01)

Without
Lateralized Stem
With Lateralized
Stem
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Indications for Lateralized StemIndications for Lateralized StemIndications for Lateralized Stem

High offset anatomy
• Varus or long femoral neck
• Protrusio

Small canal (Funnel-shaped, Type A 
femur)
Clinical indications
• Excess laxity on stability testing (osteophytes)
• Inadequate intra-operative stability both 

anteriorly and posteriorly

High offset anatomyHigh offset anatomy
•• Varus or long femoral neckVarus or long femoral neck
•• ProtrusioProtrusio
Small canal (FunnelSmall canal (Funnel--shaped, Type A shaped, Type A 
femur)femur)
Clinical indicationsClinical indications
•• Excess laxity on stability testing (Excess laxity on stability testing (osteophytesosteophytes))
•• Inadequate intraInadequate intra--operative stability both operative stability both 

anteriorly and posteriorlyanteriorly and posteriorly
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High Offset HipHigh Offset Hip
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Varus NeckVarus Neck
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Paget’s Disease with ProtrusioPagetPaget’’s Disease with s Disease with ProtrusioProtrusio
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Narrow, FunnelNarrow, Funnel--
Shaped CanalShaped Canal
(Type A Bone)(Type A Bone)
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Cannot use lateralized 
stem to correct for 
poor component 

placement

Cannot use lateralized Cannot use lateralized 
stem to correct for stem to correct for 
poor component poor component 

placementplacement
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ThankThank--You!You!
Todd V. Swanson, MDTodd V. Swanson, MD

Desert Orthopaedic CenterDesert Orthopaedic Center
Las Vegas, NVLas Vegas, NV


