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Introduction: 

Hydroxyapatite(Cal0[PO4]6[OH]2) 

 
Furlong and Osborn 

Furlong, R. J., and Osborn, J. F.: Fixation of hip prostheses by 
hydroxyapatite ceramic coatings. J. Bone and Joint Surg., 73-B(3):741-
745,1991 

Geesink 
Geesink, R. G.: Experimental and clinical experience with 
hydroxyapatite-coated hip implants. Orthopedics, 12:1239-1242,1989 

 
 



Introduction: 

Does hydroxyapatite coating enhances ingrowth 
and longevity of a femoral stem in total hip 
arthroplasty? 

 

 

 



Methods 

Single centre prospective double blind 
randomized trial 

 

Hydroxyapatite (HA)-coated SL-PLUS stem 
VS Standard (non-coated) SL-PLUS stem 

 

Primary objective early migration  
Radio Steriometric Analysis (RSA) 

 

Medical ethical committee approval 



Methods 

Inclusion criteria: 

Primary osteoarthritis 

Avascular necrosis 

Femoral neck fracture 

Hip dysplasia 

Aged 50-80  

Male and female 



Methods 

Exclusion criteria:  

Post-traumatic OA 

Previous infection 

Prior osteotomy  

Bisphosphonate or cortisone medication  

Body mass index higher than 35  

 



Methods 

Surgical technique 

Direct Lateral Transgluteal Approach 

Uncemented cup 

5 markers installed 

Randomization 

SL-PLUS stem 



Methods 

RSA evaluation 

day 1  

6 weeks 

3 months 

6 months 

12 months 

24 months 



Methods 

• RSA  setup 



Methods 

Translation Accuracy 0.05 and 0.5 mm 

Rotation Accuracy  0.15° and 1.15° 

 



Results 

49 patiënts included 

 

7 patiënts lost to follow up 

2 because of insufficiënt markers 

1 because of infection 

4 withdrawal after 6-12 months 

 

 



Results 

Demography 

  Total (n=49) HA+ (n=28) HA- (n=21) p-value 

Gender, n (%) 

  Female 

  Male 

Age at OK, mean (SD) 

BMI, mean (SD) 

  

29 (60%) 

19 (40%) 

68.6 (4.8) 

27.0 (3.1) 

  

18 (64%) 

10 (36%) 

69.4 (4.8) 

26.7 (3.3) 

  

12 (57%) 

9 (43%) 

67.5 (4.6) 

27.4 (SD 3.0) 

 

0.61 

   

0.21 

0.53 



Results 

Patient Related Outcome 

 

HOOS_ADL improved (p=0.88) 
41.2 (24.5) HA+ group  

42.5 (19.8) HA- group 

 

HOOS_pain improved (p=0.48) 
36.6 (23.8) HA+ group  

42.3 (16.3) HA- group 



Results 

Mean translation 
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Months PO 

SLPLUS HA- 

Medial translation

Proximal
translation
Anterior
translation



Results 

Subsidence 
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Results 

Maximal total points motion (MTPM)  
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Discusion 

MPTM shows no significant difference  

 

Translation and rotation are minimal in both groups 

 

Both groups show stabilisation after initial setting  

 



Conclusion 

Adding Hydroxyapatite coating to a Zweymuller 
type stem has no positive impact on the 2 year 
roentgen  outcome of SL-PLUS hip stem.  

 











introduction 

cemented all-polyethylene (PE) cups 

¬ technically difficult to implant 

¬ high rate of loosening 

Ritter MA, Thong AE: The role of cemented sockets in 2004: 
is there one? J Arthroplasty. 2004 Jun;19(4 Suppl 1):92-4. 



introduction 

modular cementless cups 

¬ poor locking mechanisms: liner 
dislodgement, PE wear from backside & 
from locking ring 

¬ screw-hole fretting: metal debris 

¬ holes: conduit for PE & metal debris 

Young AM et al, JBJS Am 2002;84-A:58-63 
Chen PC et al, CORR 1995;(317):44-56 
Fehring TK et al, CORR 1999;(367):306-314 
Gonzalez Della Valle A et al, JBJS Am 2001;83-A:553-559  
Schmalzried TP et al, Proc Inst Mech Eng H 1999;213:147-153 



introduction 

monoblock cementless cup 

¬ alternative to cemented PE and 
cementless modular cups 

¬ enhance initial fit and reduce osteolysis 



trabecular tantalum cup 

eliminates metal-PE interface 

¬ PE compression molded into the shell 

¬ no PE wear from backside 

¬ no PE wear from locking rings 

¬ no holes impairing bone/metal interface 



PE 

voids 

trabecular tantalum cup 



properties of porous tantalum 

¬ osteoconductive 

¬ elastic modulus between spongy bone & PE 

¬ high coefficient of friction 

¬ pores size 400-600 μm 

¬ 75-80% fully interconnected porosity  

trabecular tantalum cup 



52mm 

25m
m

 

50mm 

elliptical cup spherical reamer 

= press-fit 

+ 

trabecular tantalum cup 



trabecular tantalum cup 

Bobyn JD et al: Characteristics of bone ingrowth and interface mechanics of a new 
porous Tantalum biomaterial. JBJS, 81B, 907-914, 1999 

mechanical properties favors primary 
stability and early & wide bone ingrowth 

 
early seal of the interface against debris 

low stiffness optimizes load transfer 
 

phisiological adaptive bony remodeling 



purpose 

to evaluate 

¬ clinical results 

¬ rates of progressive periacetabular 
radiolucent lines, acetabular osteolysis 
and acetabular loosening 

¬ modes of failure (infection, aseptic 
loosening, dislocation) 



¬ monoblock elliptical tantalum cup 

¬ 28 mm CoCr femoral head 

¬ straight cementless stem 

¬ PE thickness: at least 7mm in all cases 

materials and methods 



materials and methods 

eligible 

¬ consecutive series of pts (1998-2003) 
at a single institution  

¬ primary THA 

 

excluded 

¬ acetabular dysplasia Crowe 3 & 4 

¬ acetabular bone loss requiring screws 



materials and methods 

¬ clinical examination (HHS) 

¬ AP and lateral X-ray: polar 
gaps, progressive radiolucent 
lines, osteolysis, loosening 

 

¬ data prospectively collected 

¬ 10-15 (mean 12) years or 
until failure 



results 

¬ n. pts (n.THAs) 182 (188) 
¬ lost at follow-up   21 (21) 
¬ remaining pts (THA) 161 (165) 
¬ M/F       63/98 
¬ mean age at surgery   63 years (33-81) 
¬ BMI      25 (17-33)  
¬ mean follow-up    12 years (10-15) 

primary hip OA

RA

DDH

avascular necrosis

femoral neck fracture



results 

no acetabular revision for 

¬ PE wear 

¬ acetabular osteolysis 

¬ aseptic loosening 

 

1 cup was revised for deep infection  

10-15 years survival rate was 99.4%, with 
revision for any reason as end point 



results 
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results 

¬ radiolucent lines: 1.9% 
<1mm in width, non-progressive, zone I 

¬ no acetabular component had complete 
radiolucent line 

10 y 



results 

13 y 



discussion 



discussion 

weakness 

¬ exclusion of cases in which 
screws should be used 

¬ use of conventional X-ray 

 

strength 

¬ long term follow-up 



conclusions 

10-15 years FU in primary THA 

¬ no cup revisions for aseptic loosening 

¬ no progressive radiolucent lines 

¬ no cup migration 

¬ no gross PE wear 









In  the  Sixties  and  Seventies                             

Cemented  Prosthesis 



SWEDISH  2013  
 HIP REGISTER 





National Joint Registry | 12th Annual Report (2015) 



AUSTRALIAN HIP REGISTER 2014 
 
 



RIPO 2013  PROTESI  DI  ANCA 
Registro Implantologia Protesica Ortopedica 

 

 Total hip procedures between January 1th 2000 and 
December 31th 2013 

 
Implant fixation 







 
 
 
 

  Cortical diaphyseal/metaphyseal press –   

fit due to the conical shape 

 

  Rectangular section 

 

  Medullary canal filling is avoided 

 

  Endostel blood supplay allowed 

Bone growth around enhanced 





SAND-BLASTED SURFACE 
ENHANCE BONE INGROWTH 

• Developed in 
Winterthur by Sulzer 
in the early 80’s 
– Alloclassic, CLS, 

Wagner, … 



BIOLOGIC FIXATION OF A PRESS-FIT 
TITANIUM HIP JOINT ENDOPROSTHESIS 

• “The average surface roughness of 3 – 5 µm, with 
which the entire prosthesis length is structured, 
supports this osseointegration. This micro roughness 
is, therefore, totally sufficient for the primary and 
secondary stabilization of the implant.” 

• K.A. Zweymüller et al, CORR, 235, 1988, p. 195 



SAND-BLASTED SURFACE 



       My personal experience          
started  in  1996  with  Thurst  
Plate  Prosthesis (76 implants) 

(Hugler  e  Jacobs, Balgrist  University, Zurich) 



 
 
 
 

CA w 74y  16y f.u. 



HYDROXYAPATITE COATINGS 
PLASMA SPRAY 

• Developed in Netherlands 
in the early 80’s 
– Composition: 

Ca5(OH)(PO4)3 

– Typical thickness: 100 
µm 

– First implantation: 1986 



Coating+neck preservation improve 

primary fixation enhancing bone ingrowth 



SF  55 FV  63 ZF  59 TS  69 BV  67 TB  57 FV  73 CG  58 AM  68 MF  58
R1 -4% -17,62% -5,24% -26,64% 4,00% 2,95% -14,56% -11,65% -10,80% -17,50%
R2 9,10% -9,20% 2,53% 35,88% 12,50% 20,09% -10,45% -33,12% -6,90% -5,00%
R3 7,30% 2,30% -0,93% 27% 5,05% 68,68% -0,34% -5,65% 5,25% -3,70%
R4 3,31% -1,80% -3% -4,48% 4,67% 7,05% -1,45% -9,16% -1,46% -4,60%
R5 5,13% -0,38% 5,90% 0,16% 4,12% 0,66% -4,67% -3,98% -2,14% -2,00%
R6 -0,65% -4,70% 10,67% 28,37% 7,42% 18,80% -8,90% -26,10% -19,12% -6,70%
R7 -13,20% -38,12% -1,65% -11,81% -24,45% -8,76% -34,67% -46,76% -7,48% -9,40%
MEDIA -4,32% -9,21% -1,32% -2,42% 3,84% 7,28% -8,40% -17,80% -8,74% -7,32%

7  YEARS  RESULTS 



About Cup 







METALLIC MESHES 
• Developed in the US by 

Zimmer in the mid 70’s: 
– Fibermesh used for the 

Harris-Galante cup and 
for the Miller-Galante 
TKA 
 

• Similar development 
done in Winterthur: 
– Sulmesh used for the 

Press-fit / Fitek cups 



METALLIC MESHES 

Fitek cup  /  24 months in-vivo 



CHARACTERISTICS OF BONE 
INGROWTH AND INTERFACE 

MECHANICS OF A NEW POROUS 
TANTALUM BIOMATERIAL 

• “Our study has given an initial characterization 
of the response of bone to a new porous 
tantalum biomaterial in a canine transcortical 
model. Substantial filling of the pores with 
new bone to 40% to 50% occurred by four 
weeks with implants of both pore sizes.” 

• J.D. Bobyn et al, JBJS, 81B, 1999, p. 907 



TRABECULAR METAL 

Canine study  /  one year 
volumetric osseointegration: 63 – 80% 



The Trabecular TitaniumTM 

• Alveolar  strucure 

composed  by  a  plurality  

of  3D  complex  shape  

hexagonal  cells 

• Ti6Al4V (ISO  5832-3) 

• C.P. Titanium (ISO 5832-3) 



Trabecular  Titanium 
Can  be  utilized  for  both  structural  construct  and  coating 

CSTi Beads Fiber Mesh 



It’s Uncemented Primary 
Fixation Suitable 

 For All the Seasons?  



CUP 

STEM 

Only all poly 
component 

Round or anatomical  
design, smooth 

surfaces, Cro/Co alloy 

Exeter School 

Tecnique 



 MYTH for all seasons 
Bone stock preservation 

 
Articular reconstruction trough 

biomechanical parameters preservation  
 

Tissue sparing tecnique 
 

Biological implant fixation 



C.G.   54 Y  
POST-OP 15 Y 



Gruppo Policlinico di Monza 
Istituto  ad  Alta  Specializzazione 

Dipartimento di Ortopedia e Traumatologia 
Direttore Scientifico:  Prof. Francesco Biggi 





 There is a Place for Hip Resurfacing 
-Affirmative- 

 
Ronan Treacy 

 
The Royal Orthopaedic Hospital 

Birmingham, England 
 

Milan, November 2015 



Hip resurfacing ignites bitter tribal rivalries 
even in discussion between perfectly 

reasonable colleagues 



 This is fuelled by negative perceptions 
of hip resurfacing based on… 

• Failed resurfacing devices (a gift from DePuy) 

• Failure of trunnion design (a gift from the ceramic industry) 

• Fear of metal debris (a gift from Oxford) 

• Fear of cancer (a gift from Bristol) 



MoM THR with trunnion wear generates 
cobalt rich debris with catastrophic 

biological sequeli. 38% revision @ 7yr 

 
 
 
 
 



Excess Cobalt and Chromium debris can be 
generated by poorly designed Hip 

Resurfacings 

 
 
 
 
 



Equally, poorly positioned implants will 
cause edge wear generating metal 

debris  
 
 
 
 
 



In female patients/small sizes, there is 
little margin for error 

• Cup inclination 

• Combined anteversion 



Outstanding Published Results in Males with 
Osteoarthritis 

• Treacy 100% 14y UK BJJ 

• McMinn 99% 13y UK BJJ 

 

 

 

• Non- Designer Series 

• De Smet 99% 12y Belgium BJJ 

• Oxford 99% 10y UK BJJ 

• Shimmin 99% 10y Australia BJJ 

• Haddad 99% 10y UK BJJ 

• Brooks 100% 5y USA AAOS 



Mixed Published Results in Females with 
Osteoarthritis 

• McMinn 99% 13y UK BJJ 

• Treacy 93% 14 y UK BJJ 

 

• Non- Designer Series 

• Shimmin 90% 10y Australia BJJ 

• A N Other UK Centre 74 % 10y UK JBJS 



What do the registries say ? 

 



No direct comparison BHR vs THR 

• Implant specific 

• Age specific 

• Diagnosis specific 

• Gender specific 

 

• (Activity specific) 



THR performs poorly in younger patients 



Cemented THR in younger patients 
performs worst 

(not implant specific) 



Resurfacing performs poorly in females 
BUT 

performs very satisfactorily in males 
(not implant specific) 



Male HR satisfactory in all age groups 
gender, diagnosis, age (not BHR specific) 



90% males 50+ mm Heads; 95% at 14years 
(not age or BHR specific) 



We’ve already got the message 



What about other outcomes ? 

 



THR vs HR – RCT 
(poor choice of implant, poor surgical approach 



Better activity with HR 
(ceiling effect of studies using HHS Oxford score) 

• Bull NYU Hosp Jt Dis. 2009;67(2):116-9. 

• Resurfacing matched to standard 
total hip arthroplasty by 
preoperative activity levels - a 
comparison of postoperative 
outcomes. 

• Zywiel MG1, Marker DR, McGrath 
MS, Delanois RE, Mont MA. 

• CONCLUSIONS: 
• The results of this study suggest that 

patients treated with hip resurfacing 
arthroplasty have a significantly 
higher postoperative activity level, as 
compared to those treated with 
conventional THA, when controlled 
for preoperative factors. 
 

• Patients With One Resurfacing and 
One Replacement Hip Show Which 
Hip Functions Better Without 
Selection Bias 

• Justin Cobb*, Adeel Aqil, Victoria 
Manning Sarah K Muirhead-Allwood 

• Hip resurfacing seems to allow for 
greater levels of function using hill 
walking and speed walking on a 
treadmill as a surrogate. 

• There appears to be a functional 
advantage of having a HRA over THA 
in patients wishing to return to levels 
of activity more rigorous than 
walking at slow speeds on the flat. 



• relationship between activity and implant 
failure 

 

• relationship between activity and patient 
survival 



Would we compare the performance of these 
cars by the numbers seen on the road 10 years 

after purchase ? 

THR.. BHR... 



Flawed Assessment 
relying on implant survival alone has prejudiced all conclusions concerning implant 

choice in the last 20 years 

• Activity 

 

 

 

• Implant Survival                   Patient survival 



We acknowledge the role of activity in 
preclinical implant testing 



Activity related to age 
up to 14 x differences have been observed 



The Missing Link: 
Inverse relationship between activity and 

mortality 

• Physical activity, all-cause mortality, and longevity of college alumni. 
• Paffenbarger, Ralph S.; Hyde, Robert T.; Wing, Alvin L.; Hsieh, Chung-cheng 

• The New England Journal of Medicine, Vol 314(10), Mar 1986, 605-
613.http://dx.doi.org/10.1056/NEJM198603063141003 

• ABSTRACT 
• Examined the physical activity and other lifestyle characteristics of 16,936 male Harvard alumni 

(aged 35–74 yrs) for relations to rates of mortality from all causes and for influences on length of 
life. A total of 1,413 Ss died during 12–16 yrs of follow-up. Exercise reported as walking, stair 
climbing, and sports play related inversely to total mortality, primarily to death due to 
cardiovascular or respiratory causes. With or without consideration of hypertension, cigarette 
smoking, extremes or gains in body weight, or early parental death, alumni mortality rates were 
significantly lower among the physically active. Relative risks of death for individuals were highest 
among cigarette smokers and Ss with hypertension, and attributable risks in the community were 
highest among smokers and sedentary Ss. By the age of 80 yrs, the amount of additional life 
attributable to adequate exercise, as compared with sedentariness, was 1 to more than 2 yrs. (40 
ref) (PsycINFO Database Record (c) 2012 APA, all rights reserved) 

•  
 



Mortality 
extra deaths with THR vs BHR 



Assessment of Performance following 
Hip Arthroplasty Requires Radical 

Revision 



My Practice 
BHR & THR: different expectations:different jobs 

                  BHR 

• Mean age           55 

 

• 10y life expect   95% 

 

• Annual Cycles    2.2m 

 

• Implant survival 95% 

 

Corail/ Pinnacle          Exeter/Ogee 

• 66                              75 

 

• 82%                           55% 

 

• 1.5                              1.0 

 

• 95%                            97% 



May be better to describe revisions relative to activity 
BHR dominates 

Relative Number of Revisions at 10y per 
Mcycles 

• BHR 2.27 

• C/P 3.30 

• Exeter 3.0 

Relative Number of Mcycles to failure 

• BHR 4.4 

• C/P 3.0 

• Exeter 3.3 



We have forgotten the advance that has been made 
since last generation of resurfacing 



A few brands exceeded our expectations 
Most didn’t…. 

Metallurgy 

Clearance 

Cup fixation 

Sector Angle 

Stem design 

Cementation philosophy 



The brand with the best marketing had the worst results 
This has dominated the perception of this technology 



The Resurfacing community failed to 
convincingly demonstrate 

 
superiority in function 

reproducible results 
benign nature of failure 

lack of ion toxicity 
ease of revision 

satisfactory stem option 
acceptance of mortality papers 



Next time round we must .. 

• Avoid using a controversial bearing 

• Spend less time criticising eachothers’ 
resurfacings 

• Spend more time differentiating between  HR 
and THR 

 



I promise you that next speaker will fill 
your brains with… 

• Metallosis 

• Pseudotumours 

• Chromosomal translocations 

• Cancer 

• Blindness and Congenital deformation 



Hip International 2012 22;633-640 

Revisions for Unexplained Pain 
Matharu, Revell,Treacy et al. 

3000 pts 

 
 
 
 
 

No case of solid tumour 
No case  macro muscle necrosis 
No case neurovascular damage  



 Please be clear in your mind of the difference 

between successful Hip Resurfacing 

• MoM Total Hip Replacement 

• Failed Hip Resurfacing designs 

• Poorly performed Hip Resurfacing 

• Scientifically supported fact and conjecture.. 

 

 



Is there a future for Resurfacing ? 
OF COURSE THERE IS ! 

both with current devices for careful indications and 
newer bearings that will expand indications 





RESURFACING 

IS THERE STILL AN INDICATION? 

NO 
 
Claudio C. Castelli 
Chief of Department of Orthopaedic Surgery  



HR  5.3 % 



 
• 16,154 total resurfacing hip replacement procedures reported to the Registry 
 
• 384 procedures reported in 2014 (0.9% of hip replacement procedures) 

 
• In 2014, the number of total resurfacing procedures is 7.2% less than in 2013 and 

79.7% less than 2005.  
 

• Resurfacing hip replacement represents 0.9% of hip 
replacements performed in 2014.  



 

  

From 1330 to 
70 implants 
in 10 Years 

1.8 % 



• The cumulative incidence of fracture increases rapidly in the first year, 

after this time the incidence increases at a slower rate.  
 



 

• Loosening/lysis shows a linear increase and at five years exceeds 
fracture to have the highest cumulative incidence.  
 



• The cumulative incidence of metal related pathology continues to 

increase to be the second most common reason for revision after six years 



SURVIVORSHIP 



COMON STEMS 

SURVIVORSHIP 



SURVIVORSHIP 
(End-point revision surgery) 

1992-2013 

CUP STEM 

Charnley Elite/Exeter Polished 98,20% 97,60% 

Pinnacle/Corail 97,40% 97,40% 

BHR  89,60% 88,00% 

ASR 86,20% 85,50% 



REGISTRY DATA LIMITATIONS ? 



LIMITED EVIDENCE EXISTS FROM NON REGISTRY STUDY 
 REGARDING OUTCOMES ( REVISION RATE )  

EVEN 5 DECADES AFTER MARKET INTRODUCTION 



 

• ideal candidate for hip resurfacing  

• active male, 

• younger than 65 years  

• primary (or post traumatic osteoarthritis ) 

• femoral head diameter larger than 50 to 54 mm.  

AUGUST 2015 VOL. 38, N. 8 



Hip resurfacing should be limited to high volume 
hip surgeons, experienced on HR or trained to 
performed HR in a specialist centre 



   Hip resurfacing arthroplasty was 
introduced as a result of 
 theoretical advantages  

 



BONE PRESERVATION 

“When compared to Tha , hip resurfacing 
arthroplasty commonly results in additional  
acetabular bone resection» 



 SAME 



FUNCTIONAL OUTCOMES ? 



CLINICAL DATA 

 BEST SCENARIO 
 COMPARABLE RESULTS 



REDUCED WEAR ?  

ADVERSE SOFT TISSUE REACTIONS 

( ARMD)  

 

 



COURTESY OF DR FLAVIO RAVASI 



EASE FUTURE REVISION ? 

  

COURTESY OF DR FLAVIO 
RAVASI 



  

Revision of a primary hip resurfacing  arthroplasty is                     
associated with a high risk of rerevision 



MY INDICATIONS  IN 2002 
 male 49 y at time of HR, former.  boxer, very active     

HHS 98    13 y FU 



Male 54 y old, at time of 
HR ( ASR ) 
Post traumatic proximal 
femur deformity 
10 y FU  
 HSS 95.85 
MR ( MARS) normal 
Co 0.8   ppb  
Cr  0.3   ppb 

MY INDICATIONS  IN  2005 



MY INDICATIONS IN 2015 
      

 

                 NONE 



THANK YOU 





Standard stems for total hip 
replacement 

Jonathan Miles 

Joint Reconstruction Unit 

Royal National Orthopaedic Hospital 



Introduction 

We have many successful hip stems but we want more: 

 

 

HOWEVER, orthopaedic  

history is littered with 

unintended consequences 

 



Unintended consequences -  

1  malposition 

 

2  metallosis 

 

3  fracture 

 

4  sinkage 
 

 

 





Stems by Anchoring Principles  
Gulow et al 2007 

Type A – resurfacing 

 

  

Type B – metaphyseal only 

Type C – metaphyseal 
+ short diaphyseal 

Type D – standard length stem 



Stem by neck cut – Feyen & Shimmin 2014 

• Collum (neck retaining) 

 

• Partial collum 

 

• Trochanter sparing 

 

• Trochanter harming 

 

 



JISRF Classification of stems 2012 

1. Head Stabilized  

 1A resurfacing 

 1B mid-head stem 

 

 



JISRF Classification of stems 2012 

2. Neck Stabilized 

 2A short, curved 

 2B short lateral engaged 

 2C neck plugs  

 



JISRF Classification of stems 2012 

3. Metaphyseal Stabilized 

 3A  taper stem 

 3B  fit & fill   

 

 



JISRF Classification of stems 2012 

4. Metaphyseal & Diaphyseal Stabilized  

 

 



Smaller femoral components  

lower area of implant to bone 
contact 
 
less surface available to allow bone 
ongrowth or ingrowth 
 
3 point fixation option is not 
available  



Undersizing 

There is a less positive feel 

Increased risk of undersizing  

Gustke 2012 Florida orthopaedic 
centre 1st 500 fitmore stems study 

Of his first 100, 34% subsided: mainly 
undersized, some in varus too. 



Initial stability 

Sinkage >1.5mm at 2 years highly 
predictive for late aseptic loosening in 
uncemented stems 

 

Kaipel et al (2015) studied 49 nanos 
short stems 

10 migrated >1.5mm 

None yet revised but is this a ticking 
time bomb? 



Malposition 

Short stems have less direction control and are 
more prone to malpositioning in any direction 



Challenges of positioning 

Plug implants have a tendency to  
valgus positioning which leads to 

- reduced offset 
 Instability 

- reduced calcar loading 
calcar resorption 

 
 

Ishaque et al. Eight-year results of the femoral neck prosthesis 

ESKA-CUT [in German]. Z Orthop Unfall. 2009; 147(2):158–165 

 

a tendency to valgus with femoral offset decrease and 
calcar atrophy with an unacceptable failure rate of nearly 
50% at 8 years 
 



Neck retention effects 

• The femoral neck has an effect on implant position in 
neck retention. Planning in both planes becomes vital. 
 

• The neck cut must be accurate or it will  
     force the implant into malposition . 

 
• It is better avoided in cases of: 

 
– Severe coxa valgus 
– Moderate to severe anteversion 
– Coxa varus with protrusio 



Anteverted neck retention 

• Implant will follow 
anteversion 
 

• Can very easily lead to 
exaggerated ‘front to 
back’ positioning 
 

• Poor loading 
 

• Higher risk of fracture 



Coxa vara neck retention with protrusio 

• Neck retention would 
force neck lengthening 
and consequent leg 
lengthening 

 

• Better to neck sacrifice 
and control length 
through distal position 
of implant 



Valgus neck retention 

• Metha is designed for 
tip to fit against lateral 
femur 

 

• Templating of valgus, 
short neck with Metha 
prosthesis. 

 

• It would force the tip of 
stem too medially 



Studies on positioning 

• Ghera and Pavan (2009): 
– 65 Proxima stem implantations 
– 15 in varus and 6 in valgus  

 

• Gilbert et al (2009)  
– 34 Mayo short stems implanted  
– 19 in varus and 11 in valgus position 
 

• Toth and Sohar (2013) 
– 50 Proxima stems  
– 2 found in severe varus  and 9 in moderate varus 



Periprosthetic fractures 

• Intraoperative and postoperative risk 
in all designs 

 

• High rates in low volume surgeons 
and early in series 



Conclusions 

Advantages of short stems to conserve bone and allow 
for innovative approaches are offset by early failures. 

 

The majority work but is that enough? 

The balance of risk 
remains in favour of 
standard stem lengths 





A concise overview on hip surgery in Italy 

Roberto Giacometti Ceroni 



Agostino Paci     1845 - 1902 A. Lorenz     1854 - 1946 

We can start our small gallery with Agostino Paci, who at the same 
time with Lorenz, devised a classic approach to the treatment of 
DDH. Both of them claimed the authorship, and finally the technique 
was known as “Paci- Lorenz”. 



 
The treatment consists in a closed 

reduction of the congenitally 
dislocated hip, and immobilisation 

in three consecutive casts in 
different positions. 

 
The long term results were awful. 

 
Of course, today, this method is 

completely abandoned.  



Francesco Rizzoli  1809 - 1890 

Francesco Rizzoli, an influential 
general surgeon in Bologna,  

established in 1886 the  
“Istituto Rizzoli” 

cradle of, at least Italian, orthopaedics 



Alessandro Codivilla  1861 - 1912 

Alessandro Codivilla, 
became director of Istituto 
Rizzoli, in 1899 and he 
took the structure to the 
excellence. 



Vittorio Putti, director of “Rizzoli” after Codivilla, is 
considered by many, as the father of the Italian 

orthopaedics. 

Vittorio Putti  1880 - 1940 



One of the procedures he introduced, the “biological” arthroplasty. 

from Ghisellini         



The “biological” arthroplasty, one of the procedures he introduced. 

from Ghisellini         



The “biological” arthroplasty, one of the procedures he introduced. 

from Ghisellini         



The “biological” arthroplasty, one of the procedures he introduced. 

from Ghisellini         



Putti was an handsome and 
charming man, and a sofa, 
still existing in his office at 
Rizzoli, was the silent 
witness of victories, not 
exactly in orthopaedics. 



Riccardo Galeazzi linked his name, 
not only to the forearm fracture, but 
also to the Galeazzi (Allis) test, for 

the early detection of DDH. 

Riccardo Galeazzi 1866-1952 



Francesco Delitala   1883 - 1983 

Francesco Delitala, was the 
director after Putti. 
He proposed a metallic 
roof  for the containment of 
the head, in the treatment 
of DDH. 

Also he introduced an 
original technique for 
hip fusion 



Alberto Augusto Picchio 
was an orthopaedic 
surgeon nor very known 
abroad. 



In 1957, he introduced 
a fully new, non 

cemented, total hip 
prostheses. 



Picchio 

His bio-mechanical theory 
(thrust plate) found, later, 
many followers.  



A bizarre story happened at the 8th International SICOT meeting in 

New York in 1960, dedicated to the DDH 

Oscar Scaglietti  (1906-1993), 

an outstanding Putti’s pupil, 

was appointed to the biggest 

task, a 70 pages paper. 



Immediately after, Marino Ortolani, (the 

one of “Ortolani” (Barlow) sign for the early 

detection of DDH), gave his substantial 

contribution with an hefty paper. 

  

 

The ironic part of this story is that the only 

contribution, present in the thick 

proceedings book, still valid today, is the 

one page paper, of an young Doctor, from 

Toronto.  

 
Marino Ortolani 1904-1083 



Robert Salter showing his innominate osteotomy 



Paltrinieri – Trentani, both from “Rizzoli” as well, 

Introduced in 1972 the first, modern, total hip,  

resurfacing prostheses.  



Renato Bombelli 
He wrote many relevant 
books on biomechanics 
of the hip and aetiology 
of arthritis. 



Valgus 
Extension 
Osteotomy 

He also introduced a 
particular osteotomy, 
called 

for the treatment of 
degenerative arthritis 
of the hip.  



This procedure led, usually,  to a reduction of 
pain, but unfortunately, often, of the ROM. 
 
Here a clinical example of VEO with a 15 
years follow up. 

After surgery 15 years after surgery 



Lorenzo Spotorno, (1940-2013) 

a very active and capable surgeon 



C L S 

CLS became the 
gold standard for the 
non cemented stems 
(100 % of survival at 10 
years, in a series of the 
Swedish register)  

In 1983 he designed an innovative stem 



20 years  
after surgery 



Francesco Pipino 
1931-2015 



Collum 
Femoris 
Preserving 

Francesco Pipino was a strong 
supporter of the tissue-sparing 
surgery, and according with 
this theory he designed his 

a short, non 
cemented stem 



Francesco Saverio Santori, starting 1995, with PROXIMA, took 
the concept of mini stem to the extreme.  The goal was also to load 
the lateral aspect of the proximal femur with the shoulder of the 
device.   



Francesco Benazzo 

MODULUS, introduced in 2000, is a 
modular modification of Wagner’s 
CONUS, particularly effective in 
avoiding leg length discrepancies and 
off-set changes, in dysplastic hips. 



Thank you 





Clinical Outcome and Survival of 

Total Hip Arthroplasty after  

Acetabular Fracture: A Case-

Control Study 

 

Zachary Morison, MSc 
Dirk Jan Moojen, MD 
Emil H. Schemitsch, MD 
James P. Waddell, MD 



No financial relationship to disclose 



Meta-analysis conducted by Giannoudis et al  
• Despite satisfactory reduction (≤ 2 mm) with ORIF, the 

incidence of osteoarthritis was 13.2% (76 of 577 
patients) 

• If the reduction was not satisfactory (> 2 mm), the 
incidence was markedly increased to 43.5% 

 
 

Acetabular Fractures 



30 y.o Female – PW fracture  





3 years post-ORIF 





Retrospective Case-Control Study 
 
• Eighty patients were identified from those who presented 

with an acetabular fracture between January 1, 1987 
and March 31, 2011 and who subsequently underwent 
THA 
 

• One control patient was selected for each study patient 
and was matched for preoperative diagnosis, date of 
operation, age, gender, and type of prosthesis 

 
 
 

Methods 



• 80 patients per group 
 55 Male : 25 Female 

 
• Mean age approx. 53 Years 

 

 
 
 
 

Patients  

• Primarily uncemented stems 
 

• Mean follow-up time >8 years 
 

 
 

Study Group Control Group 

n= 80 80 

Mean Age (Years)(Range) 52.3 (25 to 85) 53.1 (30 to 83) 

      

Male:Female 55:25 55:25 

      

Mean Follow-up (Years)(Range 8.1 (2-23) 10.8 (2-24) 

      

Implant Fixation 

Cemented 6 6 

Hybrid 

  
4 4 

Uncemented 70 70 



• Most fractures treated 
with ORIF 
 

• equal split between 
elementary and 
associated fractures 
 

• Most common –  
posterior wall fractures 

  

 
 
 

Acetabular Fractures 
Study Group  

N(%) 

Treatment for Acetabular Fracture   

ORIF 60 (75%) 

Conservative 18 (22.5%) 

Acute THA 2 (2.5%) 

    

Elementary   

Anterior Column 3 (3.8%) 

Posterior Column 5 (6.3%) 

Posterior Wall 25 (31.3%) 

Transverse 6 (7.5%) 

Total 39 

    

Associated   

Anterior+Posterior Hemitransverse 
5 (6.3%) 

Both Columns 13 (16.3%) 

Posterior Column +Posterior Wall 
8 (10.0%) 

Transverse + Posterior Wall 7 (8.8%) 

T-type 8 (10.0%) 

Total 41 



• Most fractures treated 
with ORIF 
 

• equal split between 
elementary and 
associated fractures 
 

• Most common – 
posterior wall fractures 
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• Most fractures treated 
with ORIF 
 

• equal split between 
elementary and 
associated fractures 
 

• Most common – 
posterior wall fractures 

  

 
 
 

Acetabular Fractures 
Study Group  

N(%) 

Treatment for Acetabular Fracture   

ORIF 60 (75%) 

Conservative 18 (22.5%) 

Acute THA 2 (2.5%) 

    

Elementary   

Anterior Column 3 (3.8%) 

Posterior Column 5 (6.3%) 

Posterior Wall 25 (31.3%) 

Transverse 6 (7.5%) 

Total 39 

    

Associated   

Anterior+Posterior Hemitransverse 
5 (6.3%) 

Both Columns 13 (16.3%) 

Posterior Column +Posterior Wall 
8 (10.0%) 

Transverse + Posterior Wall 7 (8.8%) 

T-type 8 (10.0%) 

Total 41 



No significant difference in the mean interval time 
between the initial treatment and total hip 
replacement  

 Patients with ORIF (6.2 years, SD, 5.5 years)  
 Patients treated conservatively (5.8 years SD, 12.9 

years) (p=0.941) 
 
 
 

Acetabular Fractures 



There were significantly more revisions for patients 
with THA after acetabular fracture 
 
The primary cause for revision in both cohorts was 
loosening of the acetabular component  
 

Revisions 



10-year survival was 71.8% in those patients with a 
previous acetabular fracture whereas the matched cohort 
for THA was 90.4 %, (p < 0.001) 
 
 

• Overall survival of the 
two cohorts of patients 

• Revision as endpoint 
 
 

KM Survival 



Patients with acetabular 
fractures stratified by 
fracture type 

KM Survival 

The 10-year survival for THA after a simple acetabular 
fracture was 83.2% as compared to 60.0% for Associated 
fractures (p=0.032)  
 
 



Patients with acetabular 
fractures stratified by age 
 
 
 

KM Survival 

The 10-year survival for THA after acetabular fracture for 
young patients was 60.5% as compared to 80.3% in 
patients over 60yo (p=0.038)  
 
 



Survival for Matched 
cohort stratified by 
Age 

KM Survival  

The 10-year survival for THA in patients less than 60yo with 
acetabular fx was 60.5% as compared to 91.9% in matched 
cohort. 
• Significant difference between groups (p<0.001) 
 



Survival for Matched 
cohort stratified by 
Age 

KM Survival  

The 10-year survival for THA in patients greater than 60yo 
with acetabular fx was 80.3% as compared to 95.7% in 
matched cohort. 
• No difference between groups 
 



There was a significant difference in the time from 
the initial THA to the revision  
 
• Patients with previous acetabular fracture (7.7 years; 

SD, 5.1 years)  
 

• Matched cohort (12.8 years; SD, 5.9 years; p=0.015) 
 
 
 

Time to revision 



The functional outcome was assessed using a 
standardized hip score (SMH Score) 
 
• Outcomes significantly higher in the matched 

cohort than the acetabular fracture group at: 
 Two year post-operative (Mean Score; 22 vs. 19, p<0.01) 

 
 
 

Functional Outcome 



• Patients with previous acetabular fracture had a 6.25% 
rate of infection and a 10% dislocation rate  
 

• No infections and a 2.5% dislocation rate in the 
matched group 
 

• 10 patients in the acetabular fracture group had a 
sciatic nerve lesion prior to the THA, 1 additional patient 
had a lesion after the THA. No patients in the control 
group had a sciatic nerve lesion. 

 
 
 
 

Complications 



1. Patients with a prior acetabular fracture had 
significantly worse 10 year survival rate than the 
matched cohort  
 

2. Revision THA occurred on average 5 years earlier than 
those without a prior acetabular fracture 
 

3. THA after acetabular fracture have worse outcomes in 
younger patients 
 

4. Primary reason for revision is acetabular loosening 
 

Conclusion 



THANK YOU 





Hip Arthroplasty Cups in 
Dysplasia 

J N O’Hara 
Birmingham 

UK 



Socket  Placement 

 Most all hip disease results in 
  mild subluxation- anteriorly and 

proximally in most cases of dysplasia 
Most sockets need deepening and often 

moving  posteriorly. 
  >>better cover/grip 
  >>less need for special/Dysplasia cups  

  





Adult dislocation 

 



• There’s not much 
                grip here! 
                                Most available grip is between the              

   ischium and the anterior inferior iliac spine 



 



To limit posterior drift,Put a nail in the sub-
cotyloid groove, standard anterior retraction 

A single drill 
hole in the 
floor of the 
socket will 
indicate the 
depth 
available to 
ream  



Reaming should be medially and backwards, 
completely avoiding the anterior column until the 

quadrilateral plate is seen 



Reaming should be medially and backwards, 
completely avoiding the anterior column until the 

quadrilateral plate is seen 



Reaming should be medially and backwards, 
completely avoiding the anterior column until the 
quadrilateral plate is seen and the nail it touched 



 



 



 



 



 



 



 



 



Reaming should be medially and backwards, 
completely avoiding the anterior column until the 

quadrilateral plate is seen and the nail it touched, only 
then is it turned into the normal alignment and expanded 



Reaming; only then is it turned into the normal 
alignment and expanded to encroach on the anterior 

column 



 



 



 



 



 





 



 



 



 



 



 



 



 



 

Transverse ligament 





 



Custom stem for 
femoral shortening, 

with plate fixation  



 

Childhood  
infection 



Femoral shortening over a stem with 
interference fit screws, removed later 



Long Stem Applications 



Unusual 
deformity 

• F, 60 yrs, h/o 
immobilisation 
on prone frame 
18/12[!] 



Solution! 

 



 

Custom stem proposed, but step femoral 
shortening done over a standard stem  



Some resurfacings...................... 

 



Some resurfacings[2] 

 



Ist case  45yo CP/dl hip 



Ist case post-op 

 



Conclusions 

• Judicious use of available bone will usually 
provide good enough A-P grip to allow 
remarkably normal cups to be used in 
primary hip replacement in surprisingly 
unpromising anatomy. 



Thank you 

[don’t try this at home,folks] 

 





Instructional Course 
THA IN DDH  
THE FEMUR  

U.O. chirurgia dell’anca; 
protesica anca e ginocchio 

 
direttore: Guido Grappiolo 





I.D. 7823 

9/4/1995 22/2/1996 



I.D. 7823 20 ys F. up 



Surgical technique evolutions 

1970 1980 

Distal 

shortening 

Osteotomy 

and femoral 

derotation 

80’s 



• Faster and safer bone healing 

• Accurate control 

of femoral derotation 

• Retentioning of 

“Deltoid muscles” thigh 

• Release of  Sartorius, 

adductor Longus 

our surgical technique: 
metaphyseal shortening osteotomy 



 

 The Surgeon has to keep in mind the local 

and peripheral abnormal anatomy of CDH 

A 

B 

C 

C 

B 
A E 

E’ 

D 

and try to restore the normal hip biomechanics 

A = gluteus maior 

B =  gluteus medius 

C =  gluteus minor 

D =  ileopsoas 

E =  short adductor 

E’=  long adductor 

A 

B 

C 

C 

B 

A 

D 











info@fondazione.it 





 
FIVE YEAR OUTCOME OF THE  

15 DEGREE FACE-CHANGING CUP  

IN SECONDARY OSTEOARTHRITIS OF 
DYSPLASTIC HIPS 

 
Manoj Puthiya Veettil 

Anthony J Ward 

Evert J Smith 

Southmead Hospital, Bristol, UK 



INTRODUCTION 

 Total Hip Arthroplasty (THA) in developmental dysplasia (DDH) 

remains a surgical challenge  

 DDH is associated with increased failure rates  

 Results vary depending on the severity of the abnormal anatomy: 

- Acetabular 

- Femoral 

- Combined Defects 

 Various methods have been used to reconstruct acetabular 
deficiencies: 

- Bulk femoral head graft 

- Impaction bone grafting 

 

 

 

 



 
DDH - BEST REPORTED RESULTS - PRINCIPLES  

1. Acetabular cup placed in the true acetabulum 

2. Medial wall has been maintained 

3. No more than 5mm, or less than 30%, of the cup has 

been left uncovered  



SUPPORTING BEST PRINCIPLES 

We present the mid-term outcome of the  

15 degree face-changing acetabular cup  

in THA due to secondary OA in DDH  
 

 



EXCEED ABT15O FACE CHANGING 
ACETABULAR CUP-(15O FC CUP)   
 

• Permits initial fixation i.e. primary stability in: 

- Shallow sockets 

- Dysplasia 

- CDH – ‘Low Dislocation’ 

• Hemispherical design 

• Taperfit shell 

• Minimal deformation (~17um) 

 

 



 

15O FC CUP 
 
 Restores orientation of the 

bearing surface 

 Improves the extent of porous 

coverage to host bone 

 Less superior edge wear 

 Reduces contact stress and 

stripe wear 

 Allows anatomic reconstruction 

of the centre of rotation 

 

 

 

 

Zahos K, Ward A, Smith E 2012 
J Bone Joint Surg (Br)  



PATIENTS AND METHODS 

Our total study cohort consists of more than 130 hips implanted with 

the 15 degree FC Cup 

The 5 year outcome cohort consists of:  

 28 hips in 26 patients underwent THA using the 15 degree FC cup 

between May 2007 and September 2010 

 Secondary OA due to acetabular dysplasia 

 26 dysplastic hips and 2 low dislocations 

 20 females and 6 males 

 Mean age 52 years (range 33-68 years)  

 Mean follow-up 50 months  (range 36-76 years) 

 

 



PRE-OP CE ANGLE 
19 degrees (9-340) 

 



SHARP ANGLE 

46 degrees (39-510) 

 



FEMORAL HEAD EXTRUSION 
32% (20-47%) 



PRE-OP HIP SCORES 

Harris Hip Score (HHS) 

 43 (range 13-58) 

Oxford Hip Score (OHS)  

 16.4 (12-39) 

 

  



 
 

15O FACE CHANGING CUP  
 



15o Cup – Optimum Inclination   

Can be utilised for: 
•  Shallow sockets 
•  Dysplasia  
•  CDH‘low dislocation’ 

• Reduces contact 

stress & stripe wear 

• Less superior edge 

wear 



	



	



	



	



OPERATIVE TECHNIQUE 

 Posterior approach 

 Cementless Exceed ABT 15 Face-changing cup with ceramic 
liner  (Biomet UK Ltd, Bridgend UK) 

 Shell can be placed in 60 degrees of abduction angle, so 
that the porous coated surface is fully covered by host bone. 

 This aligns the ceramic liner in the optimal position of 45 
degrees of abduction.  

 The design of the shell positions the liner at 15 degrees less 
than the acetabular shell position 

 This facilitates optimal positioning of the articular surfaces 
and provides fixation in the shallow native acetabulum with 
no need for a bone graft. 

 



FEMORAL COMPONENT 

Stem 

Taperloc – Cementless  (Biomet UK Ltd)  

Or  

Exeter Cemented (Stryker UK Ltd)  

Head 

28 or 32mm Biolox Delta ceramic 

 



 No patients received bone grafts 

 All patients started full weight-bearing 

the next day 

 

 



POST-OPERATIVE RADIOGRAPHS 

 Integration of the cup showed no signs of 

loosening or osteolysis 

 Acetabular liner inclination angle was 360 

(range 24-460) 

 



RESULTS 

1. Average clinical and radiological follow-up was for 

50 months (range 36-76 months) 

 

1. HHS - mean improved from 43 to 94 

 

2. OHS - mean improved from 16.4 to 44 

 

3. There were no infections or dislocations in the series. 



SURVIVORSHIP 

 100% survivorship of the hip joint with either femoral 

component 

 One case of transient sciatic nerve palsy recovered 

completely within 3 months  



CONCLUSION  

1. Clinical results support the use of the cementless Exceed ABT 15 

degree face-changing acetabular cup in the dysplastic 

acetabulum  

2. The principle of utilising the available cancellous bone for bony 

ingrowth is achieved in most situations by placing the shell at 60 

degrees of abduction instead of 45 degrees 

3. Not designed or recommended to treat cases of high dislocation 

with a poorly developed acetabulum. 

 

 



THANK YOU.. 





Guides and Specific Implants for 
Complex Acetabular 

Reconstructions 

Kris Govaers , MD , PhD 

Joris Robberecht 

Department of Orthopaedic Surgery 

St Basius Hospital  

Dendermonde 

Belgium 



Kris Govaers , MD , PhD 

•  Smith & Nephew 

•  Biomet 

•  3M 

•  Mobelife 

•  Eusapharma 

•  Patents 

– Mobelife 

– Lambortho 



Introduction 

3D Printing in Primary THA 

3D Printing in Revision THA 

Conclusion 

 

 



Meccano 



3D Printing 



Introduction 

3D Printing in Primary THA 

3D Printing in Revision THA 

Conclusion 

 

 



Only One Indication 

The femoral head is 
insufficient to be used 

as an autograft 





3D printed Instruments 



Custom Made Reconstructie 

 



Sterile Model 



Trial Augment 



Trial Implant 

 



Cup  Positioning 



Cup Aligned with Augment 



3D Printed Augment 



Final Construct 



Post-op 



CT scan +3D reconstruction 



 



POSTOP : dual mobility   L + R 

 



Introduction 

3D Printing in Primary THA 

Conclusion 

 

 



Results 

10  augments 
 



Results 
No re revisions 

1 periprosthetic fracture 

Acceptable coverage on all cups 

No infections 



Limitations 

Cost 
Cost 
Cost 

 
 



Introduction 

3D Printing in Primary THA 

 

Conclusion 

 

 



Do You have your 
3D Print ????? 



Thank You 
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MODULUS stem for developmental 
hip dysplasia: Long-term follow-up  



Femur deformities 
 

- hypoplasia 
- excessive neck anteversion 
- valgus neck-shaft angle  
- metaphyseal-diaphyseal mismatch 
- posteriorly displaced greater trochanter 
- narrow femoral canal 

DEVELOPMENTAL DYSPLASIA OF THE HIP (DDH) 

Abnormal anatomy of the acetabulum 
 

• Small 
• High 
• Shallow 
• steep roof, no roof 

 

Neoacetabulum: 
•  high iliac riding head         



Our solution: conical stem + modular neck 

Conical taper Neck Modularity 

MODULUS 



Why Modulus could be the Ideal solution? 

135° 
SHORT 31 mm 

125° 
SHORT 36 mm 

135° LONG 39 mm 

125° LONG 44 mm 

NECK (STD/LARGE) OFFSET 

135° L 125° L 

+5mm 

The version is free 

Many different solutions with few components 
 

4 necks , 14 stems (13-26mm) 

No relation beetween 
stem diameter/neck angle/offset 



Our experience 
Oct 2001 - Dec 2010 
 
173 Modulus Stem (143 patients) 
29 m, 114 w 
Age: 55 yrs (21-81yrs)  
 
 
 
 
 
 
 
 
 
  
Mean follow-up: 87 months (range 36-146) 





Coupling 

Cer/cer 
75% 

Cer/Pol 
23% 

Met/Pol 
2% 
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Stem positioning 

• 129 (74.6%) neutral alignment 
• 22 (12.7%) in slight varus  
• 16 (9.2%) in slight valgus  
• 4 (2.3%) in varus 
• 2 (1.2%) in valgus 
 

Radiographic evaluation 



Results Radiographic evaluation 

- The physiological biomechanical parameters were restored: 
   Post-op mean 38 mm (range: 27–48 mm) 
  
- 1 case of stem subsidence (8 mm) due to aseptic loosening  
   The patient refused revision surgery 
 
- There were no other cases of subsidence exceeding 2 mm  

 
- Cortical hypertrophy was evident in 5 (2.9%) cases after 6 

months and showed no changes over time 



C.F., M, 61 y 

6 y 5 y 

Heterotopic Ossifications: 7 cases Stage 1: 3 
Stage 2: 3 
Stage 3: 1 



Harris Hip Score 
 
- Pre-op                              42 ± 5.4 SD (range 23-65)  
- Final Follow up                92 ±3.5 SD (range 76-100)  
 
 
 
 
 
 
  

The average leg-length discrepancy 
(LLD) decreased from 1.7 cm (range: 
0–8 cm) preoperatively to 0.6 cm at 
the final follow-up.  

Results 



HHS and Crowe Classification 



Results 
• 8 patients died (causes unrelated to surgery) 
• 131 (91.6%) patients did not have a limp at the final 

follow-up  
• 12 (8.4%) patients showed a slight limp 

 
• 137 (95.8%) patients had no or experienced occasional 

pain at the final clinical examination 
 
Survival 
• 2 stem revision  
(1 Vancouver 2B periprosthetic fracture, 1 stem subsidence 
following an intraoperative femoral split) 
 
• 2 cup revision (aseptic loosening) 

 



Survival analysis 

Kaplan-Meier survival analysis with 
failure of the femoral component for any 
reason as the endpoint was 97.6% (95% 
CI: 94.8%‒100.0%) at 8 years  

3y 



Kaplan-Meier survival analysis with 
failure of of any implant component for 
any reason as the endpoint was 
96.4% (95% CI: 93.2%‒99.7%) at 8 
years  

Survival analysis 
3y 

3y 4y 



Conclusions 
 Treating the symptomatic sequelae of DDH with THA can 

be challenging 
 THA can be very effective in improving patients’ quality of 

life 
 Modularity is a reliable solution for restoring correct hip joint 

biomechanics in DDH 
 Design of the modular system is based on the concept of 

adapting the prosthetic implant to the anatomy (and not the 
other way round) 

 Very successful in “difficult” patients 
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Introduction 

THA reconstruction remains the standard of care in patients 

with Crowe type III and IV DDH when OA leads to significant 

pain and loss of function. 

 

The durability of the 

arthroplasty in these patients 

is better with restoration of 

an anatomic hip center.  



Femoral shortening 

Restoration of the hip center typically requires some form of 

femoral shortening to allow hip reduction and to avoid excessive 

limb lengthening.    

 



Femoral shortening 

Restoration of the hip center typically requires some form of 

femoral shortening to allow hip reduction and to avoid excessive 

limb lengthening.    

 
SHORTENING  SUBTROCHANTERIC  OSTEOTOMY  

ADVATANGES  

• Simultaneous shortening and correction of the 
rotational abnormalities, restoring the abductor lever. 
 

• Preservation of the proximal femoral metaphysis.  
 

• Facilitates the placement of an uncemented femoral 
component, providing increased torsional stability.  
 

• Avoids the need for a GT osteotomy.  



Our experience  

Between January 2000 and December 2006 
 

18 primary THA in 15 patients with unreduced 
congenital hip dislocation: 

– 9 women / 6 men  

– 3 Crowe III / 15 Crowe IV 

– Average age: 38.6 y/o ( 19-67)   

– 12 unilateral DDH / 3 cases of bilateral DDH 

– 1 previous bilateral Schanz osteotomy  

– Average per-op. leg length discrepancy: 45 
mm ( 38 – 80) 

 

Indications for THA: 

– Severe hip pain 

– Considerable difficulty in walking and 
performing DA  

  



Surgical Procedure 

In ALL cases the ACETABULUM was placed at its NATURAL LEVEL   
 

FEMUR was correspondingly INFERIORIZED 
 

The amount of femoral shortening was determined by an amount that would 
NOT lengthen the leg > 40 mm to avoid stretching of the sciatic nerve    



Surgical Procedure 

In ALL cases the ACETABULUM was placed at its NATURAL LEVEL 
 

FEMUR was correspondingly INFERIORIZED 
 

The amount of femoral shortening was determined by an amount that would 
NOT lengthen the leg > 40 mm to avoid stretching of the sciatic nerve    

15 HIPS (84%)  ST osteotomy  
 

• TRANSVERSE  osteotomy ( n.8) 
• STEP-CUT osteotomy (n.7) 



Surgical Procedure 
In ALL patients a METAL ON POLYETHYLENE - CEMENTLESS THA 

 DIRECT LATERAL ACCESS  

 

 
 

S-ROM® Modular Hip System (DePuy) 

• N. 14 cases  

 

Stem SL – REVISION  (Smith & Nephew) 

• N.4 cases   



Surgical Procedure 
In ALL patients a METAL ON POLYETHYLENE - CEMENTLESS THA 

 DIRECT LATERAL ACCESS  

 

 
 

S-ROM® Modular Hip System (DePuy) 

• N. 12 cases  

• Average CUP size: 44 mm 

• Average HEAD size: 26 mm 

• Average STEM size: 5 

BULK FEMORAL HEAD AUTOGRAFT  

• N. 4 hips  
 

PROXIMAL FEMUR WIRING  

• N. 6  hips  



Follow-up 
Average FOLLOW-UP: 91 months (74-134 months)   

 

AFTER SURGERY:  

Patients with SSO: partial weight-bearing (15-20Kg) during the first 3         

months,   with progression to full WB the following weeks.  
 

Patients without SSO: immediate weight-bearing  

 

Clinical follow-up 
– HHS / Trendelenburg sign  

 

Radiological follow-up 
– AP /LL X-ray 

 

1 – 3 – 6 – 12 months 
 

then every 1-2 year 



Results  
 

Harris Hip Score:  

 

 
 

Limp/Trendelenburg sign   

 
 

 

 

 

 

 

 

 
  

PRE-OP: 53.1 (32-51)  Last FU: 85.5 (77-93)  

PRE-OP: Limp in ALL patients  

                Trendelenburg + in 14 pt  

Last FU: 4 pt MODERATE limp  

                Trendelenburg + in 2 pt  



Results  
 

Average femoral shortening: 41 mm ( 2 – 6)  

Average leg lengthening: 30 mm  (1 – 4) 

Average leg length discrepancy: 12.2 mm (45 mm PRE-OP)  
 

13 osteotomies healed at an average of 4.9 months (2-5 months) 

– N.1 delayed union ( transverse osteotomy) healed at 7 month 

– N.1 non-union ( transverse osteotomy): plate + graft  
 

NO cases of NERVE PALSY, infection and early dislocation.  

  

   
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



Results  
 

REVISION in 3 HIPS 
 

• 1 STEM LOOSENING + SEVERE TIGH PAIN at 2 y/post-op 

• 2 POLY WEAR OSTEOLYSIS at 7,8 y/post-op 

 
 

KAPLAN- MEIER survivorship analysis:  
 

• 92.2% at 5 years (95% IC) 

• 81.8% at 8 years (95% IC)  

  
 

 

 

 

 

 

 

 
  

75% at 14 years  

89% at 5 years  



Conclusions 

 
  

Subtrochanteric shortening osteotomy (SSO) combined with cementless THA is a 
safe and reliable procedure for restoring the anatomic hip center in selected 
patients with DDH. 

 

Nurological complications can be avoided not lengthening the leg > 40 mm.  

 

It is critical to achieve rotational stability of the osteotomy site to avoid non-
union, and it can be obtained  with a diaphyseal locking press-fit stem (with 
either extensive porous coating or sharp anti-rotation flutes).      

 
Achieving good bone contact at the osteotomy site is important to avoid 
nonunion. For this reason, if needed, the bone ends should be trimmed to 
optimize apposition.   

 

 



Thank you for your attention  





Long term results of the Charnley low-friction 
arthroplasty with bulk autograft of the femoral head  

for developmental dysplasia of the hip 

D Shaw, 
BM Wroblewski, P Bobak, VV Raut , PA Fleming, PD Siney  

John Charnley Research Institute 
Centre for Hip Surgery 

Wrightington Hospital, UK. 
 
 

http://www.wwl.nhs.uk/


Background 

• Long term follow up of primary Charnley LFAs with 
femoral head autograft in patients with DDH 
 

• Short and mid term results of cohort previously 
reported 

http://www.wwl.nhs.uk/


Patients 

• 41 patients (45 hips) 
 

• Mean age 46 years (24-77) 
 

• All had a primary diagnosis of DDH classified 
according to Crowe and Hartofilakidis 

http://www.wwl.nhs.uk/


Crowe/ Hartofilakidis 
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Technique 

• Single surgeon 

• Transtrochanteric approach 

• Charnley gouges to prepare acetabulum 

• Socket placed at level of teardrop 

• Femoral head autograft prepared 

• Screws and washers 

 

 

http://www.wwl.nhs.uk/


Bone preparation 

• Recipient acetabulum cleared of soft tissue but 
subchondral surface preserved 
 

• Cancellous surface of donor bone 

 

http://www.wwl.nhs.uk/


Components used 

• Acetabulum 

• Offset bore cup (35mm) - 9 

• Small (40mm) – 1 

• Standard (43mm) – 35 

 

Offset –bore cup 38mm diameter 

http://www.wwl.nhs.uk/


Components used 

• Acetabulum 

• Bone Screws 

• 1 screw –   9 

• 2 screws – 31 

• 3 screws – 5 

 

http://www.wwl.nhs.uk/


Components 

• Femur - Charnley stem  

• ¾ neck – 23 

• Standard – 17 

• Custom made - 5 

¾ Neck 

http://www.wwl.nhs.uk/


Post op regime 

• Mobilise within one week 
 

• Partial weight bearing 3 months 
 

• Review at 3 months, one year and every two years 
after 

http://www.wwl.nhs.uk/


Outcomes 

  Number 
Mean FU Range 

years years 

    Deaths 12 12 1 - 25 

    Revisions 13 19 11 - 26 

    Still attending FU 20 23 16 - 30 

http://www.wwl.nhs.uk/


Deaths 

• 13/41 patients 
 

• 5 deaths within first 10 years post op 
 

• Mean follow up 12.4 years (1-25) 

 

http://www.wwl.nhs.uk/


Complete Follow-up 
 

Pre-op 1986 Post-op 1987 2007 

http://www.wwl.nhs.uk/


Revisions 

• 13/45 hips 

• Reasons for revision 

• Loose socket - 10 

• Loose stem - 2 

• Infection - 1  

http://www.wwl.nhs.uk/


Revision at 20 years 

Pre-op 1988 Post-op 1988 Pre-revision 2008 Latest FU 2014 

http://www.wwl.nhs.uk/


Long term Follow-up 

Pre-op 1986 Post-op 1986 Latest FU 2006 

http://www.wwl.nhs.uk/


Conclusions 

• Valuable technique 
 

• Excellent early to mid-term results 
 

• Encouraging long term results up to 30 years follow 
up 
 

• Emphasises value of long term follow up 

 

 

http://www.wwl.nhs.uk/




Clinical Outcome of Total Hip Arthrosplasty (THA) 

After Iliofemoral Distraction In Hip Dislocations 

Stanislav Bondarenko, MD,  Mandus Akonjom, MD,  
Volodymyr Filipenko, MD 



Introduction 

High dislocation of the hip 

DDH 
Fracture 

dislocation 



Introduction 

The problems and technical difficulties of THA: 

 Dislocation of the proximal femur 

 Defects and deformities of the acetabulum   

 Scarring and adhesions 

Consequences: 

 Difficulty of insertion of the cup in the true acetabulum 

 Difficulty with reducing the implant head  

into the cup 

 High risk of posttraumatic nerve palsies in 

dislocations exceeding 3 cm  

 Increased risk of deep vein thrombosis  

 High risk of infection  

 Increased risk of revision 

 

 



Different types of shortening 
osteotomies of the femur 

Soft-tissue distraction with the use of 
external fixation   

Lund KH  et al. (1985) 
Hartofilakidis G et al. (1998) 
Krych AJ et al. (2010)  
Starker M et al.(2011)  
Charity JA et al.(2011) 
Oe K et al. (2013) 
Zagra L et al. (2015) 

Baumgart R et al. (2005) 
Lai KA et al. (2005) 
Holinka J et al. (2011) 



Aim of Study 

To retrospectively evaluate the clinical 
outcome of THA following iliofemoral 
distraction in hip dislocations. 



Material and Methods 

10 patients (10 hips) with  hip dislocations 
8 males(80%), 2 females(20%)  
Average age:  36,4 (22-56) years old  
Diagnosis: 

       

 5 patients - unilateral Crowe Type IV hip dislocation 
 2 patients – nonunion of femoral neck fractures with high 

dislocation (>6cm) of the proximal femur 
 2 patients - consequences of non-reduced acetabular fracture 

with migration of the femoral head into the pelvis with pelvic 
discontinuity 

 1 patient - posttraumatic ankylosis at the false acetabulum 



Material and Methods 

Iliofemoral distraction using monolateral and 
bilateral external fixator was  done in all cases for an 
average duration of 68 (54-82) days 
 
7 uncemented, 2 cemented and one reverse hybrid 

THA 
 
In 7 cases  acetabular reconstruction was perfomed 

using autografts 



Results 

The average medium duration of follow up was 5,4 

years (range 3 to 11 years) 

The Harris Hip Score improved from 32 to 80 

The average length gained was 5,9 (2,6-9,7) cm 

There were no instances of components migration  

Bone graft incorporation: 7/7 (100%) 

 5 complications (5/10, 50%):  

    2(20%) pin track infection  

    1(10%) pin breakage during distraction 

    2(20%) deep infection with implant revision 



Clinical case:  
  

Patient R., 49 y.o. Crowe Type IV Hip Dislocation  

 The first stage 
 of treatment 

The second stage 
 of treatment 

7 years after 
  surgery 

Prior to surgery 



Prior to surgery  First stage 
 of treatment 

 After 
distraction  5 years after 

THA 

Clinical case:  
  

Patient D., 32 y.o.  Nonunion of femoral neck fracture with  
dislocation of the proximal femur 



Prior to surgery 

 First stage 
 of treatment 

 After 
distraction  After THA 5  years  after 

THA 

Clinical case:  
  Patient B., 22 y.o.  Fracture-dislocation of the right hip with 

pelvic discontinuity. 



Conclusion 

 Two staged procedure following iliofemoral distraction 
before THA is a viable treatment option for hip 
dislocation especially in Crowe Type IV with severe limb 
length discrepancy.  

 
 Iliofemoral distraction is indicated to restore limb length 

without nerve palsy and to reduce the technical 
difficulties associated with intraoperative adhesions and 
scarring. 
 
 



Thank you! 





DARE YOU STILL USE SCREWS? 
Prospective Densitometric Study On 
Trabecular Titanium™With Screw Fixation  

Periacetabular Osseointegration:Outcomes At 1-year Follow-UP 

MASAKI MIZUSHIMA 

YONEMORI HOSPITAL , JAPAN  



Disclosure of conflict of interest 
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MASAKI MIZUSHIMA 

YONEMORI HOSPITAL , JAPAN  

about COI 



Adjuvant screws 

We generally tend to rely on screws  
to reduce the risk of loosening or migration  
of the cup. 

for initial fixation 

Introduction Introduction 



Trabecular Titanium™ 

may contribute to more stable initial fixation  

is a three-dimensional, multi planar, 

regular, hexagonal cell structure  

characterised by high open porosity 

that imitates the morphology of  

the trabecular bone. 

Marin E et al :J Mech Behav Biomed Master.2010  

Osseointegration 

Introduction 



There are no reports  
about Bone Densitometric Study  
On Trabecular Titanium with screws 

Introduction 



Objectives 

To evaluate  BMD around 
Trabecular Titanium with screws 



31 patients undergone primary THA 
May.2013 - Jun.2014 

all TT cups implanted with 2 screws  

sex 26 females, 5males 

age 48 y.o.〜84y.o.(67.1y.o) 

BMI 17.3 〜31.7 (23.2) 

Diag. OA 29, RA 1, SLE 1 
R/L R 17, L 14 

surfaces 30 C on P, 1 M on P 

Materials 

1-year follow-up 



31 patients undergone primary THA 
all TT cups implanted with 2 screws  

64.5% 

DDH stem C2 

100% 

Osteoporosis 

16.1% 

Materials 

May.2013 - Jun.2014 

Zweimuller type 



CLINICAL score JOA score 
(JOA:Japanese Orthopedic Association)  

BMD 
DEXA with  

DeLee and Charnley  
3 ROIs 

OSSEOINTEGRATION  Radiographic signs  
by Moore 

6months 12months post 

C C C 

B B B 

O 

C 

B 

O 

Evaluations 



Evaluations 

JOA hip score 

pain 40 

walking 
ability 

ADL 

ROM 20 

20 

20 

total 100 

(JOA:Japanese Orthopedic Association)  

IMURA et al: J. Jpn. Orthop. Assoc.,1995 



How to measure BMD 
around the acetabular component with screws 

QD-R DELPHI W(13.3.0.1) 

according to the types  
by DeLee,Charnley J:CORR1976 Evaluations 

R3 

R2 
R1 

We used the circle devise 
to reduce the differences 
 by measurers. 



Evaluations 

high positive 
predictive value 

 for bone ingrowth 

Evaluations 
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Results 

0,75
0,80
0,85
0,90
0,95
1,00
1,05
1,10

post 6M 12M

postope 6M 12M 

ROI1 1 0.892 0.863 

ROI2 1 0.984 0.961 

ROI3 1 0.951 0.970 
Tukey-Kramer method 

ROI1 

ROI2 

ROI3 

P<0.05 
P<0.01 

BMD reduction :  ROI1 > ROI2 (6M/post) 

 BMD reduction :  ROI1 > ROI2 & ROI3 (12M/post) 



Results 

ROI1 postope 6M 12M 

DDH 1 0.867 0.851 

OA 
(nonDDH

) 
1 0.953 0.886 

0,75
0,80
0,85
0,90
0,95
1,00
1,05
1,10

postope 12M

P<0.0
5 

DDH 

non DDH 

Mann–Whitney U test 

BMD of ROI 1  reduction : DDH > nonDDH (6M/post) 

No statistical significance between two groups 



Results 

no radiolucent lines and cup migrations  

We can’t achieve sufficient signs of 
osseointegration at 1-year follow up 

BUT… 

medial  
stress-shielding 

 a superolateral 
buttress 

absence of  
radiolucent line 

100% 81% 

55% 45% 

42% 

radial trabecurae  an inferomedial 
buttress 



The Previous reports about cementless cups 
according to DeLee-Charnley’s 3-ROIs 

First author FU(years) Hips N BMD changes 

Field(2006) 2 11 
ROI  1    ±0%  
ROI  2    ±0% 
ROI  3   -14% 

Kim(2007) 5 100 

ROI  1    20% 
ROI  2   -25% 
ROI  3      1% 

 
BMD reduction proximal medially(ROI2,3). 

BMD increase proximal laterally(ROI1). 

Discussion 
without screws 



It is controversial as to whether screws are  
necessary in THA 

509 cups with screws VS 266 cups without screws 

Discussion 

Cups can be successfully stabilized and fixed with or without 
screw fixation. 



Screw Fixation of Acetabular Components  

promote osteolysis? vascular and nerve 
injury 

cost time lift cup up  

Disadvantages of Discussion 

difficulty in revision 



Screw Fixation of Acetabular Components  

promote osteolysis? vascular and nerve 
injury 

cost time lift cup up  

Disadvantages of Discussion 

difficulty in revision 



The Results of a Press-Fit-Only 
Technique  

for Acetabular Fixation in Hip Dysplasia 
98 hips,Trilogy Cup 

7.4 y follow up(6-11y) 

Crowe Type Ⅰ/Ⅱ/Ⅲ:68/16/16% 

Cup-CE angle:8.4-49.9(26.3)° 

No revision! 

(Takao:J. Arthroplasty , 2011) 

Cup-CE angle 

CUP-CE>=8.4° 
WE NEED NOT USE ANY SCREWS 

Discussion 



underreaming 
choosing cup 
without holes 

implantation with 
a straight holder 

test by pulling on the rim with a Kocher clamp 

Discussion 

It’s easy to practice 



My opinion 

WHY  BMD reduction in ROI1 in using screws? 

2 

3 

1 

4 

5 

  

  

  destroying the structure of bone by screws 

changing the mechanisms of loading stress 

the existence of the path for the debris  

only due to my technique ? 

  mismeasuring 



We are now collecting data about … 
BMD around cups without screws 

Mar.2015 − Further study 

0,75
0,80
0,85
0,90
0,95
1,00
1,05
1,10

post
(Tukey-Kramer method) 

ROI1 

ROI2 

ROI3 

no statistical significance at 6M 
among ROI1,ROI2 and ROI3 



Adjuvant screws may cause  
                the decreasing of BMD of ROI 1. 

If component stability is enough, 
the surgeon should have a high threshold for using screws. 

FOR BONE PRESERVATION 

Conclusions 

My opinion 





Modular trabecular titanium 
cups in complex primary cases 

Assoc. Prof. MUDr. Boris Šteňo, PhD. 
 

II. University Department of Orthopaedics and Trauma 
Surgery, Comenius University Medcial School, 

Bratislava, Slovakia 



Cementless acetabular cups 

• Over 3 decades of success 
in primary cases 

• Limitation of their use in 
complex cases 

 

Trabecular titanium cups (TT) 
with internal and external 
modularity 

• Advantage intraoperatively 
to cover the head 

• Lower risk of dislocation 

• Modularity in tribological 
surface  
– COC 

– MOP 

– MOM  

– Double mobility (DM)  
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April 2010-December 2014 a modular 
TT acetabular cup 

• 112 Pts. 

• Male  27 Pts.  30-81Y, Ø 52Y 

• Female  85 Pts. 27-86Y, Ø 59Y 

• Aim of the study – evaluation of early results 
of modular TT cups 

• FU 3-60 M (Ø 28M) – data to April 2015 



Indications for modular TT cups 

Crowe JF, Mani VJ, Ranawat CS. Total hip replacement in congenital dislocation and dysplasia of the hip. J Bone Joint Surg 
[Am] 1979;61-A:15–23. 

Dysplasia total Nr. 75 

Dysplasia-Crowe 1979 Crowe I. 11 

Crowe II. 27 

Crowe III. 32 

Crowe IV. 5 

Epiphyseolysis– 
postoperatively 

3 

Meningomyelocele - 
protrusion 

3 

Posttraumatic OA 11 

Protrusion 8 

AVN + protrusion 8 

TB acetabular destruction 3 

Great acetabular cyst 1 

Total Nr. 112 





F49 12M 6M 

40mm 44mm 

Crowe IV. Is usualy for components <40mm 



M55 
36 M 

M57 



F48 

F47 24M 30M 



F54 
24 

24M 30M 



+24M F41 





R.A. – acetabular protrusion 
 

 

F73 +9M +3M 



F 87 +6M 

Pseudoarthrosis – basicervical fracture – 2 years, new trochanteric fracture 

“Femoral“ indication for use of modular TT 



M 57 +12M 

Imhausser osteotomy in adolescence, O.A., triplanar femoral deformityshallow and steep acetabulum 

“Femoral“ indication for use of modular TT 



Bone grafts used 

• Bone femoral head autograft  15 

 

 

• Bone donor allograft (fresh frozen) 8 
  

  



Internal modularity  

• Internal augmentation by an augment of the 
TT cup was used in 56 of 112 Pts. 

 

• Special design of DOTT cup enables the use of 
the cup in complex primary cases 



Cups, augment and inserts used 
DOTT 97 

DTT 15 

Ceramax inserts 70 

PE inserts 39 

DM 3 

Hemicranial module 12 mm 3!!! 

Augments Metal +20DGR 30 

Metal +10DGR 13 

PE        +20DGR 13 



TT cup diameters (44-64mm), Ø50mm 



Results 

• Internal modularity complication   0 

• Hemicranial module complication   0 

• Fracture of proximal femur (revised)   1 

• Infraction on X-Ray postop. (no revision)  1 

• Dislocation, closed reduction at week 5 

    without further dislocation at 18M F.U.  1 

• TT cup instability (over 2mm/5DGR)            0
    

 



Conclusions 
• Modular acetabular TT cups designed for 

revision and complex primary cases show 
promissing results in short term follow-up 

• Design of TT cups for dysplastic condition–part 
of a hemisphere–and internal modularity of 
implant lead to excelent implant stability in 
conditions of complex primary THR 
(dislocation) 

• Design of modular acetabular TT cups enables 
primary and secundary stability 



Thank You for Your Attention! 





OUR EXPERIENCE IN 
PRIMARY THA USING 

DELTA CUP TT 

M. Gramazio - G. Cattaneo   
 

E. Carriere – A. De Caro 
 
 



Disclosure: 
 

Lima Corporate  
 



WHY TRABECULAR 
TITANIUM? 

ID 19377 



TRABECULAR 
TITANIUM™ 

TITANIUM 

BIOCOMPATIBILITY 

MECHANICAL FEATURES 



Porosities and pore sizes 
of metal scaffolds for bone 

regeneration 

How much does metal porosity influence osteointegration process?? 



300µm 

600µm 

1000µm 

Type 1 
Spoke-shaped 

Type 2 
Complete 
Peripheral 
growth 

Type 3 
Incomplete 
Peripheral 
growth 

Frosch et al. 
2003 



TRABECULAR 
TITANIUM™ 

65% open porosity Cells geometry 
is exactly repeated 

in all component parts 
640 µm 

pore diameter 



TRABECULAR 
TITANIUM™ 

Benefits of a continuum structure 

Take advantage of titanium features 

Mechanical resistance 
 
Elastic modulus 



U.A. - ID 19653 
74 aa 



U.A. - ID 19653 

74 





Delta TT 
Titanium Alloy - Ti6Al4V 

Trabecular Titanium ™ 

Press Fit Cup 

1 mm Press Fit 

3 holes for screws 

Sizes 44 – 48 —> diam 32 

  50 – 52 —>  diam 36 

  54 – 64 —> diam 40  
Cer/Cer 



Delta TT 

Firm grip shell and 

high open porosity structure 

PRIMARY 

 

even in poor quality 

bone or partial segmentary defect 



Our experience 
Santa Corona H.- Pietra Ligure (SV) 

693 Delta TT cups for Primary THA 

2007-2014 
623 patients 

158 ♂ 465 ♀ 

 average age 59 yrs  

(min 17-max 88) 



Primary OA:             590 (85,2%) 

Hip dysplasia secondary OA:       48 (6,9%) 

Femural head idiopathic osteonecrosis: 27 (3,9%) 

Post-trauma OA:         19 (2,7%) 

Femural pathological fractures:      5 (0,72%) 

Rheumatoid arthritis:          4 (0,58%) 

 

In  97% we utilized CER-CER tribology. 



 Results 
Average FUP 3 yrs and 8 mm 

 
 

HHS increased from 55.2 - pre op at 96.4 
 

Pre.op VAS 6,3 out of 10 and 0,5 in the post.op 
 

97% of patients are satisfied or very satisfied 
 
 



COMPLICATIONS 
 

• 6 dislocations  
(within 5 months after surgery 5 of them replacement  

of acetabular cup) 
 

• 1 aseptic mobilization 
 
• No squeaking  

 

• No ceramic breakage 
 

• No infections 



ID 34929 – C. G. 50 yrs old – Female - Pre.op  

Protrusio acetabuli 



ID 34929 – C. G. - 50 yrs old – Female - FUP 22 - 26 mm 



ID 31134 – P. N. – 56 yrs old - Female - Pre.op 



ID 31134 - P. N. – 56 yrs old - Female - FUP 18 mm a SN 



ID 35339 – M. V. – Pre.op 

53 aa 

Bilateral Coxarthrosis 



ID 35339 – FUP 28 mm 

53 aa 



ID 28413 – R. M. C.– Female – 45 yrs old - Pre.op 



ID 28413 – R.M.C. - Female – 45 yrs old - FUP 42 mm 



Dysplasia in previous osteotomy 

ID 19865 – T. L. – Female - 59 yrs old - Pre.op 



ID 19865 – T. L. –  Female - 59 yrs old – FUP 20 mm 



Post - Trauma 

ID 34712 – C. M. – Male - 47 yrs old – Pre.op 



ID 34712 – C. M. – Male - 47 yrs old – FUP 14 mm 



ID 33440 – M. S. – Female - 75 yrs old – Pre.op 

Post - Trauma 



ID 33440 – M. S. – Female - 75 yrs old – FUP 8 mm 



CONCLUSIONS 
 

TT is a reliable material and option in hip primary 
prosthetic replacement. 

 
Great compliance since the beginning of rehabilitation  

thanks to ideal osteoconductive characteristics of the TT. 
 

Possibility of using large diameter head in small metal-
back (female). 

 
Good clinical results in mid-term follow-up encourage us in 

implanting this cup. 
 



Do not forget this is an ITALIAN BRAND… 



Thank You 

for your kind 

attention 





MINIMUM THREE-YEARS CLINICAL & 
RADIOGRAPHIC RESULTS OF A NEW 

PRESS-FIT TAPERED HIP STEM 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 

, E.P. Kritharis, E. Michelinakis+ 
 Athens, Greece  



LEADER® STEM 

Material: Ti6Al4V 

 

Design: Double taper 

 

Metaphysis: Porous coating for  bone 
ingrowth [titanium microspheres (porosity 
35-40%, pore size 80-250 μm)] 

 
Metaphysis – diaphysis junction:  
Ribs for fixation and rotational stability 
 

 

Diaphysis: Grit blasted surface for bone 
ongrowth 

 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



LEADER STEM 

12/14 taper 

Neck geometry:  range of motion 
&  impingement 

Design: minimal stress shielding 

Polished & short distal tip: 
prevents cortical impingement & 
thigh pain 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



LEADER STEM 

Finite Element Analysis: 
maximum stress concentration: in 
the proximal part of the stem across 
the sintered bids porous coating   
 
Mechanical tests have confirmed the 
above computational analysis 
 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



DUAL TAPERED STEMS 

Summit® VerSys® Synergy® 
Novation® Leader® 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



Patients 

• June 2010 – May 2012 

• First 49 patients (53 THRs) [learning curve] 

• 20 males / 29 females 

• Mean age 66 ±13 years 

• OA 39 (41 THRs) 

• DDH 6 (8 THRs) 

• AVN 2 

• Chondrolysis 2 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



Methods 

• Posterior Approach - two hip surgeons 

• Harris Hip Score 

• Oxford Hip Score 

• X-Rays anteroposterior + lateral 

• Preoperatively & yearly thereafter 

• Metal on Poly 22 THRs 

• Ceramic on Poly 23 THRs 

• Ceramic on Ceramic 8 THRs 

 

 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



Results 

• Follow-up minimum 3 years 

 

• Mean 50 months follow-up 

 

• Six patients / THRs lost to follow-up 

 

• One patient deceased – stable, untroubled 
prosthesis 

 

• One PP# - stable prosthesis – ORIF 

 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



Results 

• No revision (to our knowledge) 

 

• Three patients thigh pain (resolved) 

 

• No stem subsidence 

 

• No radiolucent lines (any Gruen zone) 

 

• Cortical hypertrophy two patients  

 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



Results  

Pre-THR 
(53) 

1 year 
(49) 

2 years 
(48) 

3 years 
(46) 

5 years 
(5) 

HHS 34±13 84±13 89±13 89±13 87±15 

OHS 13±5 40±7 41±7 41±7 40±6 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



Conclusion  

• Preliminary results of a new stem 

• First 50 stems – learning curve 

• Very good clinical results 

• Very good radiological results 

• Irrespective of age, gender, BMI 

• Original instrumentation needed improvement 

• Following THRs: improved surgical technique 

• Longer follow-up obviously needed 

• Draw-back: large number lost to follow-up 

 

 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 



THANK YOU 

BHS – SIA INTERNATIONAL COMBINED MEETING, 26-27 NOVEMBER 2015, MILAN ITALY 





 
Ivan De Martino, M.D. (1) 

Peter Sculco, M.D. (1) 
 Rocco D’Apolito, M.D. (2) 

Vincenzo De Santis, M.D. (2) 

Giorgio Gasparini, M.D. (3) 
 

 
1Hospital for Special Surgery, New York, NY, USA 

2Catholic University of the Sacred Heart, Roma, Italy 
3Magna Graecia University, Catanzaro, Italy 

Second Generation Tapered Femoral Cementless 
Hip Stem in Total Hip Arthroplasty:  

A Minimum 15-Year Follow-Up Study 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 



THA at our Institution 
 

 

Why a new tapered stem? 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

1st  generation cementless stems: poor results  

 PCA (anatomic: 24% revisions @ 7 yrs) 

 Lord (cylindrical: 31% stress-shielding) 

 Mittelmeier (cylindrical: 18% thigh pain) 

 Harris-Galante (cylindrical: 20% loosening @ 6yrs) 



THA at our Institution 
 

 

Why a new tapered stem? 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

The causes for failures 

 Loosening: 5-10%  @  2-5 Yr. F/U 

 Thigh pain: 15-21% (AML=21%) 

 Osteolysis: 20-29% (HGP=29% @ 7 yrs) 

 Stress-shielding: 15-50% 

 Fractures: 2-10% 

 Dislocations: 5-10% 

 Leg-length discrepancies > 1cm: 15-30% 



SYNERGY stem 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

The Synergy stem was introduced in 1996 



 Straigh 

 Ti-6AL-4V 

 Neck angle 131° 

 Tapered 

 Porous or HA coated 

 Proximal fins 

 Low-profile neck 

 3 degree taper in both the A/P and M/L planes 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

SYNERGY stem 

3o 3o 



INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

In-growth 

No-growth 

On-growth  

Porous 

SYNERGY stem - coating features 



THA at our Institution 
 

 

 Retrospective, cohort study  

 November 1996 - October 1998 

 112 primary THAs in 102 patients 

 Mean age at surgery: 61 years (range 18-82 years) 

 Mean follow-up: 16.3 years (range 15-17 years) 

 Lost at FU: 17 patients (18 hips) for reason not related to the 

replaced hip 

 Patient selection: Dorr types A and B femurs 

 

Materials and Methods 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 



THA at our Institution 
 

 

Clinical results of the 94 THAs with minimum 15-year FU 
 

 Clinical and radiographic evaluation preop. and postop. at 5, 
10 and 15 years (Harris Hip Score, WOMAC and SF12) 
 

 Thigh pain frequency (daily, weekly, monthly) and intensity 
(0 to 10 on a visual analogue score) 
 
 

 

Materials and Methods 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 



THA at our Institution 
 

 

 Stem alignment (normal within 3° from anat. axis)  
 

 bone in-growth (according to Gruen) 
 

 Radiolucent lines: presence, width and progression over 
time (Gruen) 
 

 Stress shielding: cortical reactions, proximal resorption and 
spot welds around stem tip  
 

 presence of pedestal at distal end of the stem (Engh)  
 

 presence of heterotophic ossification (Brooker) 
 

Radiographic Analysis 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 



THA at our Institution 
 

 

 SPSS 17.0 (SPSS Inc., Chicago, IL, USA)  
 

 Student paired t test to assess the pre and postop scores 
(Harris Hip score, WOMAC score, SF-12 mental and physical 
scores) at 5-, 10- and 15-year follow up (P value <0.05 stat. 
significant) 
 

 Kaplan-Meier survival analysis with revision for any reason 
or stem related revision as an endpoint 

 

Statistical Analysis 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 



THA at our Institution 
 

 

Results 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

Preoperative 5 years 15 years 

SF 12 Mental 
31 

 
38 

P= 0,11 

30 

P= 0,6 

SF 12 Physical 
30,55 

 
52,23  

P= 0,001 

53,21  

P= 0,001 

WOMAC 
40,59 

  
79,09   

P= 0,001 

79,99  

P= 0,001 

Harris Hip 
Score 

47,82  
 

89,81  

P= 0,001 

89,71 

P= 0,001 

thigh pain: 5 patients (5,3%), not constant 



THA at our Institution 
 

 

Kaplan-Mayer Survival Analysis 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

cumulative survival: 97% @ 5 years, 90% @ 15 years 

revision for any reason: 9 (10% ) 
(3 poly wear, 2 late periprosthetic fractures, 1 instability, 2 late 

infection and 1 subsidence ) 



THA at our Institution 
 

 

Kaplan-Mayer Survival Analysis 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

cumulative survival @ 15 years: 99% 

stem related early revision: 1 (1%) 
(occult intraop. calcar crack  subsidence) 



Radiographic Results 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

 alignment was in varus in 5 cases and in valgus in 1 

 bone ingrowth was observed in 93 hips (99%)) 



Radiographic Results 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

 stress-shielding was present as 
cortical reaction in 5 femurs in Gruen 
zones 3 & 5 

 radiolucent lines were uncommon, 
non progressive,  < 2 mm, in Gruen 
zones 2 & 6 

 HO (grade I and II in 12 cases and 
grade III in 3 cases) were observed in 
15 hips 

 



Discussion 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

Comparing the Long-Term Results of Two Uncemented Femoral 

Stems for Total Hip Arthroplasty 

Petis SM, Howard JL, McAuley JP, Somerville L, McCalden RW, 

MacDonald SJ 

• 325 Synergy Stems 

• 97.5% survivorship at 10 years (stem revision as end-point) 

• Thigh pain 5.3% 

2015 



Discussion 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

Annual Report 2014 



Conclusion 

 
 Excellent clinical and radiographic results 

at 15 years 
 

 Survivorship (with stem revision as end 
point) was 99% at 15 years  
 

 Thigh pain was uncommon 
 

 Bone ingrowth was observed in all stems 
and radiolucent lines were “benign” 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 



Thank You 

INTERNATIONAL COMBINED MEETING  
BRITISH HIP SOCIETY - SOCIETÀ ITALIANA DELL’ANCA 

26-27 NOVEMBER 2015, MILAN, ITALY 

demartinoi@hss.edu 





10 - 20 year outcomes following 
THR with the Muller Low Profile 

Cup 

 

 

Mr Ashwin Unnithan MSc, FRCS (Tr & Orth) 

Mr James Nutt MRCS 

Mr Philip Mitchell FRCS (Tr & Orth) 

Mr John Rosson MSc, FRCS 

 



Background 

• Total number of primary THR’s recorded on 
NJR = 708,311. 

 

• Ceramic on Polyethylene (CoP) account for 
9.5% of total THRs but popularity is  rising in 
recent years. 

 

• Cemented THR’s account for 36% of total. 



Methods 

• Retrospective study 

 

• Cemented Low Profile Muller cup 

 

• Bearing surface Ceramic on Poly 

- (All 28mm internal diameter)  

 

• Operation >10 years ago 

 

 



Methods continued 

• Patients routinely followed up every 2 years 
with radiographs and clinical assessment. 

 

• Oxford scores obtained on most recent visit. 

 

• Most recent radiograph scored by 
independent experienced orthopaedic 
surgeon from different centre. 



Surgical details 

• All procedures done under supervision of single 
surgeon. 
 

• Posterior approach. 
 

• 360 degree view of acetabulum. 
 

• Anchorage holes drilled (minimum of 4). 
 

• Boney landmark used for placement of acetabular 
component. 
 
 



Results 

• Total number of hips = 106 
 

• Mean age = 60 years ( range 50 – 68)  
 

• RIP = 13 
 

• Excluded = 23 (moved, no response after 5 
attempts) 
 

• Total number included in the study = 70 



Results 

• Mean Oxford score = 46.2 (48 – 36). 

 

• Mean time to obtaining Oxford score = 14 
years (21 – 10 years). 

 

• No patient required revision surgery. 

 

 

 



Results 
• Mean time from surgery to latest radiograph = 12 

years. (Range 5 – 18) 
 
• Average inclination = 39.0 degrees 

 
• Number of patients with radiological appearances 

of loosening at latest x-ray= 13 (18%) 
Of those  
• Zone 1 = 13 
• Zone 2 = 2  
• Zone 3 = 3  

 



Discussion 

• 80,000 THR’s done annually costing NHS 
£64m. 

 

• Average un-cemented implant costs £3000 - 
£4000. 

 

 

• Cost of this system £1200 

 

 





From the NJR 



Conclusion 

• Cost effective system 

 

• PROM’s excellent at 10 years 

 

• 10 year revision rate 0% 

 

• Middle aged subset of patients. 







Densitometric evaluation of periprosthetic 

bone resorption after surgical placement 

of Accolade I TMZF hip stem at 36 months 
 

 P.D. Parchi, G. Ciapini, C. Mannucci, I. Castellini, S. 

Marchetti, S. Maffei*, M. Lisanti 

* 

University of Pisa 

Ist Orthopedic Division 
Chair Prof. Michele Lisanti 



Patient-Related 
Factors 

 
such as gender, age, initial 

femoral bone stock, 
patient activity, and 
underlying-diseas 

Implant-related 
Factors 

 
type of fixation, stem 

length, stiffness, design, 
the extent of the coating 
area, and the method of 

femoral bone preparation  

Remodeling 
patterns around 
a femoral stem 



One of the first authors that studied 

periprosthetic bone quality and the reaction 

of bone to the prosthesis was Gruen in 

1979.  

 



The pattern of BMD changes is influenced by the region of 
the stem fixation on bone and thereby where stress is 

created on the surrounding bone (Wolff’s Law). 



3 months 

1 

2 

3 

6 

5 

4 

7 

3 years 

The pattern of BMD changes is influenced by the region of the stem 
fixation on bone and thereby where stress is created on the 
surrounding bone. 



HOW STUDY  
 

THE PERIPROSTHETIC BONE QUALITY   
AND   

THE REACTION OF BONE TO THE PROSTHESIS 

 

?  



Pawlikowski, Skalski and Haraburda, 2003 

Kayabasi, O. and Ekici, B. (2007) The effects of static, dynamic and fatigue behavior on three-
dimensional shape optimization of hip prosthesis by finite element method. Materials & 
Design 28(8):2269-2277.  

Mann, K. A., Damron, L. A., Miller, M. A., Race, A., Clarke, M. T., and Cleary, R. J. (2007) Stem-
cement porosity may explain early loosening of cemented femoral hip components: 
experimental-computational in vitro study. Journal of Orthopaedic Research, 25:340-350. 

We can study the effects of stem design on periproshtetic bone 

remodelling: 



In VIVO:      

We can study the effects of stem design on periproshtetic bone 

remodelling: 

Studies reported an high accuracy (3-4%) of the DEXA in the 

evaluation of periprosthetic bone remodelling when is used  a metal 

removal software and  a leg support to eliminate errors related to the 

leg rotation 



AIM OT THE STUDY IS: 

:  
Rectangular tapered design (Type 3C)  
 

Tapered-wedge design (Type 1) 
 

Neck preserving short stem design 

Study Approved by Local Ethics Committee N 2930 



The study is made in collaboration with the CLINICAL 
PHYSIOLOGY INSTITUTE of the NATIONAL RESEARCH 
COUNCIL CENTER of PISA  

T0    between 0 to 6 

weeks  

T1    at 12 months  

T2    at 24 months  

T3    at 36 months 

T4   at 48 months 
Approved by Local Ethics Committee N 2930 

 

Look the poster 



-  
DEXA HOLOGIC EXPLORER  
- Metal Removal Hip Analysis Package 

- Standard knee and foot support provided by the 

manufacturers  

- BMD was calculated in seven regions of interest (ROI), 

surrounding the femoral component (GRUEN ZONES) 



31 Patients were enrolled in the ACCOLADE Group 

25 Patients reached T3 (36 months)   [6 drop-out] 

INCLUSION CRITERIA 
- Patients who underwent Primary THA  between Jan 2009 and Dec 

2010 

- Patients that can give a written consent. 

EXCLUSION CRITERIA 
- Previous hip surgery 

- Previous hip fractures 

- Documented defects of bone metabolism 

- Periprosthetic fractures 

- Patients with tumors or infections 

- Patient with severe malabsorption disease (ex. celiac desease...) 

11 male- 14 female    average age: 66 years (50-76) 



       HHS preop 64  postop 93 (p< 0.001)  
       NO major complications 
       NO REVISIONS 
       NO DISLOCATIONS 
 

       No Signs Of Mobilization (Rdiolucent lines) 
       No Fractures 
       2 Non-symptomatic  Heterotopic Calcifications 



T0 
 

T12  
 

T24 
 

T36 
 

R1 Trochanter 0,79 0,79 0,8 0,8 

R2 Lat Sup 1,29 1,24 1,29 1,3 

R3 Lat Inf 1,5 1,51 1,52 1,52 

R4 Apice 1,61 1,63 1,69 1,71 

R5 Med Inf 1,52 1,54 1,58 1,63 

R6 Med Sup 1,35 1,37 1,43 1,46 

R7 Calcar 
 

1,03 
 

1,03 
 

1,01 
 

1 
 



+ 1,27 % 

 0,01 gr/cm² 

T0 T12 T24 T36 
R1 

Trochanter 
0,79 0,79 0,8 0,8 



+ 0,78 % 
 0,01 gr/cm² 

T0 T12 T24 T36 
R2 1,29 1,24 1,29 1,3 



+ 1,34 % 

 0,02 gr/cm² 

T0 T12 T24 T36 
R3 1,5 1,51 1,52 1,52 



+ 6,2 % 

 0,10 gr/cm² 

T0 T12 T24 T36 
R4 1,61 1,63 1,69 1,71 



+ 7,2 % 
 0,11 gr/cm² 

T0 T12 T24 T36 
R5 1,52 1,54 1,58 1,63 



+ 8,15 % 
 0,11 gr/cm² 

T0 T12 T24 T36 
R6 1,35 1,37 1,43 1,46 



- 2,91 % 
 0,03 gr/cm² 

T0 T12 T24 T36 
R7 1,03 1,03 1,01 1 



- 2,91 % 

+ 1,27 % 

+ 0,78 % 

+ 1,34 % 

+ 6,2 % 

+ 7,2 % 

+ 8,15 % 

THE STATISTICAL ANALYSIS, 

USED WILCOXON SIGNED-

RANKS TEST, SHOWED 

STATISTICALLY SIGNIFICANT 

CHANGES IN R4, R5, R6  AT  

24 AND 36 MONTHS. 



A significative decrease of BMD  in the CALCAR REGION  is 
reported with single wedge desings. 

CLS® Spotorno® 
(Zimmer)     
Roth - 19%  at 1 year 
Sabo - 12% at 2 years 
Gibbons - 20% at 4 years 
 
AML® (DePuy Synthes)  
Gibbons - 38% at 4 years 

Type 1 (single-wedge) and Type 2 (double-wedge) stem are 

designed to engage the metaphyseal with a proximal load transfer  



Significative bone loss in zone 7 (calcar) 
Significative increase of BMD value in 
zone 4  
 
Alloclassic® Zweymüller® Stem (Zimmer) 
Korovessis – 7% at 4 years 
Brodner -14%  at 4 years 

Straight stem are associated to a more distal load 

transfer with a progressive bone loss in the proximal 

region  



The Accolade stem allows  a metaphyseal fixation with a 

physiological load transfer to the proximal  femoral regions  

Stem design:  
Single-Wedge 
 

Material:  
TMZF TITANIUM ALLOY  
 

Proximal circumferential double 
coating: PUREFIX™ HA (50µM) 
PLASMA SPRAY (TITANIUM) Prosthesis-related 

factors 
 

type of fixation, stem length, 
stiffness, design, the 
extent of the coating 
area, and the method of 
femoral bone preparation  





Evaluate the differences in periprosthetic bone 

remodelling between the ACCOLADE I design  

and the new ACCOLADE II design 

? 

? 

? 
? 

? 

? 

? 



I Clinica Ortopedica Università di PISA 

thank you 





"LONG-TERM RESULTS OF TOTAL HIP 
REPLACEMENT IN HEALTHY UNDER-30 
PATIENTS. 
RESULTS AT A MINIMUM  
OF 10 YEARS" 
D. Tradati, L. Gala, V. Fogliata, A.M. Querenghi, B.M. Marelli 
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27 M 

ISTITUTO ORTOPEDICO GAETANO PINI 

27 yo , M 
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“How long does a THR last?” 

  



Control Group  

(50-60 yo) 

Population 

 25 patients (29 hips) 

 18-30 yo (avg 27 yo) 

 23 F 12 M 

 Surgical procedure: 2002-2005 

 Mean FU 11y 7 m (10-13 ys) 

 Direct lateral approach  

 Cementless  
 

 
ISTITUTO ORTOPEDICO GAETANO PINI 
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Etiology Bearing surface 
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Functional Scores  
(>10 years) 

HARRIS HIP SCORE 
 

Under-30yo: 92,3 
 

 Control Group: 94,8 
 

(p= n.s.s) 

OXFORD HIP SCORE 
 

Under-30yo: 42,8 
 

 Control Group: 44,2 
 

(p= n.s.s) 

ISTITUTO ORTOPEDICO GAETANO PINI 



 

• Putting on a pair of  
socks, stockings or  
tights 

• Washing and drying  
themself 

• Climbing stairs 

 

Patient complain about…. 

ISTITUTO ORTOPEDICO GAETANO PINI 



Bearing surface 

 

 

Harris Hip Score  

Oxford Score 

 

No significative differences in functional 
score  
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CP 

CC 
MM 



 

Higher incidence of revision  
in patient under-30 yr 
(10,34% vs. 4,7 % ; p= <0,01)  

Aseptic loosening of the acetabular 
component  
(2 patients) 

Polyethylene wear  (1 patient) 

Acetabular radiolucent signs 
without clinical manifestation 
 (1 patient) 

 

 

 

 

 

 

 

 

 

Radiographic assessment  

ISTITUTO ORTOPEDICO GAETANO PINI 



 

• Cementless fixation provide good stability  

• THA can restore a good ROM (ER/IR) 

• High patient satisfaction  
 

 

 

 

 

 

 

 

 

 

 

 

 

Young patients and THA 

But....higher revision rate .... 

ISTITUTO ORTOPEDICO GAETANO PINI 



 

•  Activity Level 

•  Functional needs 

•  Expectations! (patient/surgeon) 

 

 

 

 

 

 

 

Young patients and revision surgery 

• Markedly musculo-skeletal deficiencies (or 
deformations) which could influence the stability 
of the surgical implants thus leading to early 
loosening 

ISTITUTO ORTOPEDICO GAETANO PINI 



Total hip replacement can restore a good range of 
motion  
 
It’s a good pain-free solution 

 
Long-term results are influenced by age, activity level, 

functional needs and expectations 
 
Higher revision surgery rate in young patients 

 
Patient education (before and after surgery) 

Conclusion 

ISTITUTO ORTOPEDICO GAETANO PINI 



Thanks for 
your 

attention 
ISTITUTO ORTOPEDICO GAETANO PINI 





THA IMPLANT CHOICE IN YOUNG 

ACTIVE PATIENTS UNDER 60 YEARS. 

EVIDENCE IN THE LAST TEN YEARS 

BHS-SIDA Combined Meeting, MILAN 2015 

G.L. SACCHETTI 
OPA NIGRISOLI, BOLOGNA 

ITALY 



THA in young , active patients under 60 y 

Sir J Charnley in 1970’s conceived and designed his prosthesis mainly for 

old and sedentary people  

Nowadays a younger and active population need a THA replacement  

changing  the skyline of modern implants 

KURTZ S et alii 

Future young patient demand for primary and revision joint replacement 

National Projection from 2010 to 2030 

CORR 2009 Level II 



YOUNG ACTIVE PATIENT 

JA Keeney et alii 
Are younger patients undergoing THA appropriately characterized as active? 

Clin Orthop 2014 Level III 

Implications are significant & even greater  

when the main aim of surgery ia a return 

to sport rather than pain relief 



Level of activity under 60 y 

(UCLA activity score) 
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YOUNGER PATIENTS 

Better Outcomes 

Less Mortality or  Major 

Complication 

 BUT 

higher risks of revision at 

8-15 years 

Le Duff MJ and Amstutz HC 

The relationship of sporting activity and implant survivorship after Hip Resurfacing 

JBJS Am 2012 Level III  



TRENDS of GROWTH for age class in TJR in RIAP 

HIP KNEE 
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The trend is 3,4  fold  for < 45 and 

4 fold in  44-54 y 



Trends of growth in THA for age-class and sex 

MALE FEMALE 
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In the last 13th y  young male(< 60 y) has doubled hip 

implants 



Possible Explanations 

 More arthritic patients in younger age(sports-

related, post-traumatic) 

 More performing implants for an  active population 

 More patients demanding  

 More surgeons proposing   

 More successfull outcomes 



Orthopaedic Dpt University of Modena(2004-2011) 

OPA Nigrisoli, Bologna (2011-2013) 

2165 THR 

in 10 years 

768 

1397 

35%  

under 60 y 

In RER 26% TKA 

in patients under  

60 y of age 



Sex distribution under 60 y 

59% 

Woman 

41% 

Male 

Mean Age: 53,8 (18-60) 



THA under 60 y(etiology) 

0% 5% 10% 15% 20% 25% 30%

DHD

OA

AVN

RA

PT

Perthes



THA BEARING SURFACES 

ME Cabanela, RT Trousdale et alii 
There are no differences in short- to mid-term survivorship among THA  

bearing surface options: a network meta-analysis 

Clin Orthop 2014 Level I 



Bearing surfaces distribution(2004-2013) 

0

10

20

30

40

50

60

70

80

90

2004 2006 2008 2010 2012 2013

MoM

CoC

CoP



Resurfacing implanted in RER (RIPO data) 
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MOM IMPLANTS 

0 50 100 150 200

BHR/BMHR

Hibrid Implants

ASR(DePuy)

MRS(Lima)

ADEPT(Finsbury)



27 Failures of 768 (revision as end-point)= 3,5% 
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Causes of failure (27) 

Instability

Fracture

Asepting loos

Septic loos

Breakage

Pain

MoM: 19 CoC: 8 

11 Fx 



MOM-THA RESURFACING TODAY 

TP Schmalzried, MA Mont et alii 
Survival of Hard-on Hard bearings in THA: a systematic review 

Clin Orthop 2011 Level II 

Wear is a function of use, not time 

Schmalzried et alii,  CORR 2000 

2 phases 

Running-in phase (high wear): 0,5-2 x 10 m Cycles 

Steady-state phase( constant & lower) 



MOM-THA RESURFACING  TODAY 

Correct choice of the patient 

Correct choice of the implant (tribology) 

Correct surgical technique 

BHR 



OUR CHOICE TODAY for MOM Resurfacing 

Man 

< 50-55 years 

Very active in sport(UCLA 10) 

BMD normal 

Head diameter > 48 mm 

No metal-ions allergy 

Informed 

Motivated 

No eterometry  

No morphologic abnormality 



High-level phisical demanding 



STEMS  

Neck Preserving Stem 

Short Stem 

Conic Stem 



BIO-MATHERIAL INTERFACE 

Porous Titanium 



COC IMPLANTS 

0 20 40 60 80 100 120 140

ADLER

LIMA

DePuy J&J



RIPO RER trend in 2013 report 
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Cemented vs uncemented 

All uncemented implants 
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OUR CHOICE TODAY  is for COC(biolox Delta) 

All other clinical setting 







TOTAL HIP ARTHROPLASTY IN JUVENILE 
IDIOPATHIC ARTRHITIS: A LONG TERM 

FOLLOW UP WITH CUSTOM MADE 
IMPLANTS 

Dr. FOSSALI A., Dr.ssa DE MARTINIS S., Dr. IORI S.,  
Dr. VIGANO’ R.  

S.C. CHIRURGIA dell’ARTRITE REUMATOIDE 
Istituto Ortopedico Gaetano Pini - Milano 



HIP INVOLVEMENT IN JUVENILE IDIOPATHIC 
ARTRHITIS (JIA) 

5 - 15 % 

 
  Deformity  
 
  Poor bone quality 

 
  Young patients 
 
  Poliarticolar 
 
 

ACETABULUM 

FEMUR 



POLIARTICULAR 

 

 

SURGERY 

 ( “TIMING” ) 

JUVENILE IDIOPATHIC ARTRHITIS 



FEMURAL  

DIMENSION 

FEMURAL 

DEFORMITY 

IMPLANT CHOICE 

ACETABULAR 

DEFORMITY POOR BONE QUALITY 

AGE AND ANATOMY 

F  17 y  JIA 



Correct deformity 

Bone saving 

Choice of the femural stem 
for every patient 

 CUSTOM MADE IMPLANTS 



Standard 
XRay 
3-D CT Scan  

Femural anatomy 

Extramedullary 
morfology 

COMPUTER ASSISTED RECONSTRUCTION 



CREATION OF CANCELLOUS BONE IMPACTORS 
AND CUSTOM MADE STEM 



   from  2001 to november 2004 
 
  10 tha in 5 JAI patients 
 
  mean age     26 y    (17 – 36) 

 
  mean weight  37,4 kg    (26 – 50) 

 
  follow up    12,1 y     (10 – 13) 

 
  femural stem custom Symbios ® cementless 
   

CASISTICS 



CLINIC EVALUATION 

  WOMAC Pain 
 
Walking free 
 
Functionality 

  FJS “Forgotten Joint Score” 

X-Rays EVALUATION 

  PATIENT SATISFACTION 



RESULTS 

SURVIVORSHIP 100% 
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RESULTS 

10 y follow up 

WOMAC 78,3   (46,1 – 88,7) 

NRS 3,1   (0 – 2) 

FJS 68,17   (15,9 – 100) 

 
  PAIN IMPROVEMENT 

 
 FUNCTIONAL IMPROVEMENT 
 
  4/5 «FORGOTTEN JOINT SCORE» 
 
 PATIENTS SATISFACTION 100% 



X-Rays RESULTS 

No prosthesis mobilization 



CONCLUSIONS 

 Good results in use of  custom made femoral 
stem in JIA patients 

 It can be considered BEST PROCEDURE to 
respect bone morfology and bone structure 

 
 
 The stem must be adapted to the patient not 

the patient to the stem  
 





OUTCOME OF CHARNLEY 

TOTAL HIP REPLACEMENTS - 

SINGLE CENTRE EXPERIENCE 

 

Miss Kohila Sigamoney, Miss carol Brignall 

Cumberland Infirmary Carlisle 



CONTENT 

• Introduction 

• Objectives 

• Methods 

• Results 

• Conclusion 



Introduction 

• Charnley Total Hip Replacements have had good reported 

outcomes in the past but not always the choice.  

• One of  our surgeons uses this prosthesis.  

• January 2000, the department of  health (UK) issued a report 

stating that there was little justification for the use of  other 

prostheses in older patients. (recommendation currently: 

prosthesis with revision rates of  5% or less at 10 years) 

• It costs less and the revision rates at 10 to 20 years were low. 

 



What does the literature say… 

• A lot of  studies 

• In 1994, Neumann et al – Charnley prosthesis gives 

excellent long-term results. 

• 1996, Marston et al reported – that conventional 

cemented THRs give acceptable results. 

• 2006, Allami et al – 95.4% survisorship at 10 years 

 

 



Objectives 

• To look at the outcome in our practice of  usage of  

Charnley Total Hip Replacements.  

 

• Single surgeon 

 

• Small sample of  patients who had the surgery 



Surgical technique 

• Patient supine 

• Anterolateral approach 

• No trochantheric osteotomy 

• No lavage 

• Cemented 

• Standard prosthesis 

 



Methods 

• Database - Charnley Total Hip Replacements  

 

• Under the care of  the senior author 

 

•  From 1993 to 2003 

 

• Oxford hip score questionnaires were sent out to the 
patients.  



Results 

• We looked at a group of  23 patients who have had 33 hip replacements.  

 

• Portion of  cases that were provided by the audit department. 

 

• 10 had bilateral Charnley hip replacements and 13 had one side done.  

 

• The average age was 62.4 (range was 51 to 82) 

 

• All of  the patients had the surgery for primary osteoarthritis except one who 
had it for posttraumatic osteoarthritis  



Results - cont 

• In the case of  24 hip replacements (72.7%), there was 

no change to mobility status but all these patients were 

able to mobilise with the maximum aid of  one stick.  

• In 6, (18.1%), there was improvement by a single level in 

terms of  mobility.  

• And in 3, there was a deterioration by a single level of  

mobilisation (9.1%).  

• Overall post-operative complication rate was 12.1%.  

 



Results - Cont 

• Average OP follow – up time was 15.3 years with a 

range of  4 to 20 years.  

 

• With this follow up period, no patient required revision 

surgery.  

 

• There was also no radiological evidence of  heterotopic 

ossification.  

 



Results - Cont 

• There were 28 questionnaires returned by 18 patients.  

 

• 1 patient had died and there was no returns from the 

rest of  the patients.  

 

• The average Oxford Hip Score was 47 out of  48 . 

 



Limitations 

• Small study 

• Only patients who had surgery by senior surgeon 

• Looking at our performance against national standards 

• Retrospective study and no pre-op Oxford Hip Score. 



Conclusion 

• We concluded that the usage of  Charnley Hip Replacements 
is very much justified as per advice from the department of  
health (UK).  

 

• Small study to comment on survivorship but good reports in 
literature. 

 

• Good long-term outcome in this study (clinically and from 
patient satisfaction) 





CASA DI CURA SAN FRANCESCO  
VERONA 

UNITA' FUNZIONALE DI ORTOPEDIA - TRAUMATOLOGIA 
Resp.: Dott. Piergiuseppe Perazzini 

Our experience 
 of hip replacement using the Mako-Rio System 

(MAKOPLASTY) 
 PG. Perazzini - A. Marangon - M. Montanari - P.Sembenini- F. Alberton 

MILANO, 27.11.2015 



Orthopaedic Surgeons aim to have a 
“perfect” implant for hip artrhoplasty 

Human performances have limits 

especially inserting a mechanical device in a 
biological system  

 

Robotic assisted total hip arthroplasty using the MAKO platform.  

R Tarwala, LD Dorr. Curr Rev Muscoloskelet Med (2011) 



Literature Review 

Clinical, demographic, and economic data was analyzed from 51,345 revision THA 
procedures (average age: 67.1, 42.9% male) from Oct 2005 to Dec 2006 
Most common causes of revision include: 
 

•Instability/dislocation (22.5%) (Also accounted for 33% of acetabular-only revisions) 

•Mechanical Loosening (19.7%) 
•Infection (14.8%) 
 

Average billed charges for revision procedures were $54,553 (range: $42,245-$69,380) 
$42,245 to exchange head and liner ONLY 
Dislocation (cup exchange) results in extra charges 



WHY SHOULD WE USE THE 
ROBOT? 

• REPRODUCIBILITY 

• PRECISION 

• RELIABILITY 

MAKOPLASTY enables surgeons to be 
extremely precise and reproducible in 

prosthesis implantation 



• Restoring a correct center of rotation of the hip 
• Determining the resection level of the femoral neck  
• Measuring the rotation of the femoral stem 
• Maximum precision in positioning the cup 
• Determination of the correct length hip = reduced amount of 

leg lenght discrepancy 
• Optimization of the muscular forces 
• Lower risk of dislocation = faster rehabilitation 

Benefits of robotic technology in prosthetic 
hip surgery 



OPERATIVE TECHNIQUE 



R
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MAKOplasty Total Hip Application can be currently used with a 
modular acetabular cup system comprised of a pressfit acetabular 
shell and highly-crosslinked polyethylene liner and a Corail-philosophy 
(hydroxyapatite-coated) femoral stem with CoCr and Delta ceramic 
heads.  

Acetabular Cup Shells: 46 mm - 64 mm 

Highly Cross-linked Poly Liners 
Standard 4 mm  elevated wall 
+ 4 mm offset 
+ 4 mm oblique 
 
CoCr Femoral Heads: 
28 mm (-3,5, 0, + 3,5) 
32 mm (-4.0, 0, + 4.0) 
36 mm  (-4.0, 0, + 4.0) 
40 mm  (-4.0, 0, + 4.0) 
 

DELTA Ceramic Femoral Heads: 
28 mm (-3,5, 0, + 3,5) 
32 mm (-4.0, 0, + 4.0) 
36 mm  (-4.0, 0, + 4.0) 



TC 3D 

Pre-operative 
planning  

1 line through ASIS 
2 midline 
3-4 hip lenght 

X Ray View 



Prosthetic 
implant- 

preoperative 
planning 

View of the Femur to be 
operated (with final 
components) and 
contralateral   



• Implantation of the screw 
      in the greater trochanter 

 
• Femoral array positioning 



Mapping / Matching 



Screen view (mapping) 

Osteotomy line 





Checking femoral stem version 



Combined Anteversion 



Mapping acetabular bone 

0,2 mm 



Reaming  



Insertion of the cup (with 
robotic arm) 



ccc 



System check  
(Inclination-Version) 



Our experience 

 

• Number of implants : 199 from December 2012 to 
July 31, 2015 

• Age: range 34 - 85  

• M: 80 - F: 66 

• R: 94 - L: 105 

• Average procedure time : 89’ ; Average robotic time 
: 51’ 

 

 



Our experience 

 

• Average cup inclination :  

   definitive 41,3°; planned : 39°    Gap: 2,3° 

• Average cup version :  

   definitive : 21,9°; planned 21,5°   Gap: 0,4° 

• Average stem version : 

     definitive 3,4°; planned 3,6°       Gap: 0,2° 

 



Our experience 

 

difference between: 
 

Planned vs operated  

average hip length  : 0,9 mm 

 



Complications 

• Infections (2 cases): 1% 

• Dislocations (1 case): 4 months after surgery 0,5% 

• Aseptic loosening (1 case): 30 months after surgery 
0,5% 

• Sciatic Nerve Palsy (2 cases): 1% 

• Greater trochanter fracture (4 cases): 2% 



 
Date of Surgery : 28/07/2015 

F.T.  
Male 

Age: 49 yo 
Secondary necrosis of the femoral head  

(femoral neck fracture 2003,treated with screws ) 
2014 (Castiglione D.S.): screws removal 

 Treated with hyperbaric therapy : no benefit 
  

Clinical examination:   leg length discrepancy 2 cm (R<L) 

Clinical cases -1 











3 months a.s. 



 
FINAL RESULTS (vs PLANNED):  

 
Cup Version : 19°(20°) 

Cup Inclination: 39°(37°) 
Combined anteversion: 18°(18°) 

Stem Version: -1°(-2°) 
 

Gap between operated and contralateral hip 
length: 2 mm 

Combined offset vs contralateral: 0° 
 
 

Surgical time : 
 

Skin to skin: 78’ 
Robotic: 50’  



 
 

Dates of Surgery: 
Left Hip 23/01/2015 

Right Hip 08/06/2015 
 

L.F. 
Male 

Age: 60 y.o. 
Bilateral severe coxarthrosis;  ankylosis of R hip 

Clinical examination: severe lameness, severe functional limitation of R 
hip 

 

Cinical cases - 2 



 





 



 







 
 
 
 

22°(20°) 
36°(37°) 
30°(29°) 
8°  (9°) 
2 mm 
-6° 
 

 

FINAL RESULTS (vs PLANNED):  
 

Cup Version:        17°(17°) 
Cup inclination:       40°(40°) 
Combined anteversion:     26°(25°) 
Stem Version:          9° (8°) 
Hip lenght vs contralateral :      -1 mm 
Combined offset vs contralateral :   6° 
 
 
 

Surgical Time 

L                       R  

  Skin to Skin:                 70’                 95’ 
 
  Robotic time:              44’                 50’ 



 

• The prosthetic implant currently used in Europe 
(Restoris Metafix stem and Restoris Trinity cup) 
allows to perform Makoplasty not with all the 
patients  (stem, cementless implant) 

 

• Ceramic insert still not available 

Limits 



2016 



 

 

• Long Learning curve (35 cases) 

Limits 



 

• The planning based  on 3D CT allows a precise choice of the size 
and positioning of the components 

• The robotic arm improves the accuracy of the acetabular 
reaming and allows you to monitor the cup positioning  

• With the ability to identify the ideal positioning of the cup and 
the accuracy of the technique, the surgeon can reproduce 
almost “perfectly” this surgery 

• Is it possible to reduce  the risk of certain complications,  
adapting  the length and the offset to individual patient 
(conditions for a longer-lasting implant) 

Conclusions 





Indications and Early Functional 
Outcomes of a Metaphyseal Short Stem 

M.Giannini, L.Bianchi, L.Zagra 

Milan, Italy 



• Tapered with trapezoidal cross section with 
high rotational stability 

• Load transfer to the proximal femur (to avoid 
proximal stress-shielding and distal thigh pain) 

• High roughness in the upper part 

Methaphyseal “short” stem 
(Minima  𝑇𝑀Lima Corporate) 
 



Indications 

• Young patients (less than 70 years) 

• Good bone quality (good primary 

stability) 

• Trumpet shape canal (relatively) 

• Following pre-op plan 



Male, 49 years old 

Pre-operative x-rays 



Pre-operative plan 



1 year post op 2 years post op 

Post-operative x-rays 



Contra-indications 

• Osteoporotic bone 

• Previous surgeries (osteotomy, fixation) 

• DDH (Developmental Dysplasia of the 

Hip) and major deformities of the proximal 

femur 



Limitations 

• Extreme valgus neck (curved shape) with high 

hip center (risk of shortening of the limb) 

• Extreme sizes small/large (bad fit to the femur) 

• Narrow canal with low hip center (risk of 

elongation of the limb) 



 80 hips in 76 patients 
    (4 bilateral prosthesis) 

Mean FU 14 months (6-24) 
 

OBSERVATIONAL PROSPECTIVE 
STUDY 

requiring a primary THA 
(Total Hip Arthroplasty) 

 Enrolled between Sept 2013 - Feb 2015 
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Radiographic evaluations x x x x x x 

VAS x x x x x x 

TUG x x x x x x 

HOOS x x x x x x 

UCLA x x x x x x 

HHS x x x x x x 

Surgery and implant data  x 

Study activities 
Clinical and radiographic evaluation 



Demographics 

Age 54±9.8 (31-71) 

Weight  80.8±11.6 (54-110) 

Height  173.4±8.5 (150-200) 

BMI  26.9±3.8 (18-39.5) 

Gender  

Male 72.5% 

Female 27.5% 

Job Status 

Active 71.3% 

Retired 28.2% 

Activity Level 

Sedentary 22.1% 

Normal 74.0% 

Intense 3.9% 

Patients 

Data are reported as Mean± St. Dev. (Min.-Max) and % 



Pre-operative data 

81.3% 
2.5% 

13.7% 

2.5% 

Primary coxarthrosis

Secondary coxarthrosis

Avascular Necrosis

Dysplasia

Diagnosis 



Intra-operative data 
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Stem size  

Stem size distribution  



Early results 

No major complications: 

• No infections 

• No dislocations 

• No loosening 

• No periprosthetic fractures (intra- and post-op) 



1 reoperation 1.5 years after, due to squeaking and groin pain 
• liner and head exchange, reshaping of the neck (internal 
impingement) and ileopsoas tenotomy, but stable implant retained 

Early results 



HHS (Harris Hip Score) 
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Harris WH. Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty. An end-result study using a new 
method of result evaluation. J Bone Joint Surg Am. 1969 Jun;51(4):737-55.  

p value<0.0001 



UCLA Activity Level  
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Stem sizing 
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Radiographic evaluation  

6 months post op 



Stem positioning 
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Radiographic evaluation  

1 year post op 3 months post op 



Radiographic evaluation  

Medial-lateral tilt No 

Description of the 
trochanter 

Normal 

Pedestal None  

Calcar Resorption None  

Subsidence  None  

Radiolucent  Lines None 

Cortical Hypertrophy  6 cases in zone 2-3 and 5-6  at 1 year FU  

Osteolysis None  

Atrophy None  

Modified Gruen zone* 

*Gruen TA, McNeice GM, Amstutz HC."Modes of failure" of cemented stem-type femoral components: a radiographic analysis of loosening. Clin Orthop 
Relat Res. 1979 Jun;(141):17-27. 



Conclusions 

• The follow-up is short, but no stem failures nor 
complications so far 

2 months postop  1 year postop  



Conclusions 

• The follow-up is short, but no stem failures nor 
complications so far 
 

• The recovery is very rapid, early clinical outcomes and 
PROMS very satisfying 



Conclusions 

• The follow-up is short, but no stem failures nor 
complications so far 
 

• The recovery is very rapid, early clinical outcomes and 
PROMS very satisfying 
 

• Correct indication and patients selection are important 
as well as the surgical technique 





THE SILENTTM HIP NECK ONLY PROSTHESIS IN PRIMARY HIP ARTHROPLASTY   
A PROSPECTIVE STUDY WITH A MINIMUM 2 YEAR FOLLOW UP 
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Introduction 

Demographics of hip osteoarthritis is changing 
 
Younger patients 
 
Design focus on prostheses that :  

– Bone stock preservation 
– Physiological loading 
– Longevity 

 

Short, bone-conserving cementless stems 
 



Features of the SilentTM Hip System 

Manufactured by Depuy Synthes 
 
Original design concept by Dr Mathhius Honl, in  
Germany 1997 
 
Straight short stem, neck only, femoral 
prosthesis with  12/14 Taper 
 
DuoFixTM – hydroxyapatite coated beads 
 



Literature 

Waller et al. 2003 
 
15 hips in 14 patients, average age 56 years 
 
Combined Silent with uncemented ASR cup and XL 
metal head. 

 
• Harris Hip score improved from 52 to 95.4 
• Oxford score improved from 23 to 44.2 
• No radiographic loosening, subsidence, migration, or 

radiolucent lines 
• 6 metallosis, 1 DVT 

 



Literature 

Pilot Clinical Study 2003 using Radiostereometric Analysis (RSA) 

To demonstrate implant stability – 41 hips 
– RSA shows prosthesis achieves stability, with no continuing patterns of movement 

– Only 1 hip showed more than 1mm movement in any direction, due to proximal 
bone resorption due to infection 

 

Phase II recruited 100 hips (8 surgeons/7 international centres) 

2005 - 2008 
 

In total 141 hips  : 

– 4 revision 

– 3 periprosthetic fractures 

– 1 deep infection 

– Combine Kaplan-Meier Survivorship based on revision 97% (CI 94 – 100%) at 3 
years 



Finite Element Analysis (FEA) 
  

More Physiological Loading 

Less Stress Shielding 

 



Patients & Methods 
Prospective study performed between October 2010 and March 2013 
 
Post Market clinical study (2 centres)  
 
29 hips in 28 patients 
 
Silent stem combined with DePuy GriptionTM, with a ceramic on ceramic articulation 
 
Follow-up intervals 6 weeks, then 3,6,12 and 24 months 
 
Prospectively collected PROMs :  Oxford Hip Score 
        EuroQol 5D 
 
Radiographs assessed for :       Loosening 
        Subsidence 
        Migration  
        Presence of radiolucent lines 





Results 

24 males and 4 females 

Mean age 44.3 years (36-52 years) 

 
46,1 

14,1 

Pre Oxford Score Post Oxford Score

Oxford Hip Score 

0,05 

1 

Pre EQ5D Post EQ5D

EQ5D Score 



Results 

No radiographic evidence of loosening, subsidence, 
migration or radiolucency.  
 
There were no cases of revision.   
 
One patient (7%) developed a post-operative 
deep venous thrombosis  

– commenced on low molecular weight heparin. 
– developed a heamatoma  
– required a wound washout and settled. 

 



Patient Cases  



Patient cases 

VARUS VALGUS 



Discussion 

• SilentTM neck only prosthesis offers excellent 
patient reported outcomes  
 

• Confers the benefits of conservation of proximal 
bone stock. 
– especially useful in young patients requiring primary 

arthroplasty  
– those with proximal sub-trochanteric deformities.   

 

• Growing body of evidence supporting the use of 
short stem prostheses. 
 





Dott Domenico Signorelli 
on behalf of the X-Fit study group: 

P. Budassi, D. Signorelli, F. Falez, L. Marega, A. Massè 

-Fit 

A prospective study of a novel neck 
preserving stem: early clinical results 



Introduction: X-FIT stem 

• mid-to-total femoral neck 
preservation. 
•metaphyseal invasiveness 
minimization 
•Modular necks 
•Ti plasma spray + HA 
 

 

FEATURES 



Indications 

mid-to-total femoral  
neck preservation 



Innovative grooved sections benefits 

grooved cross-section for 
-high torsional stability (+30% vs full rounded section) 
-spongious bone preservation (+34% vs full without grooves) 

X-Fit 
Novel section 

Ovoidal  
Cross-Section 

X-Fit Cross section  
vs a standard ovoid cross-section 

+30%  
torsional stability 

Enhanced bone preservation 



Objective 

To present the early clinical results of a running 
prospective multicentric study, approved by Ethics 
Committees. 
 



The multicentric EC-approved prospective study is ongoing in 4 italian 
centers : 
 
• Dr. P. Budassi, Istituti Ospitalieri di Cremona, Cremona, Italy  
• Prof. F. Falez, Ospedale Santo Spirito, Roma, Italy  
• Dr. L. Marega, Ospedale San Camillo, Trento, Italy  
• Prof. A. Massè, San Luigi Gonzaga, Orbassano, Italy 
 
 
 

TARGET:  
100 cases followed at minimum 1 year follow-up 
 

Methods 



 
The patient outcome is evaluated through: 
 
• The Harris Hip Score HHS  
(pre-op, 1 month, 6 months and 12 months) 
 
• X-ray images analysis 
 
STATUS:  
68 patients enrolled (2 bilateral cases), 70 cases with average age 54,2 
years; most frequent diagnosis was primary coxarthrosis in 59 cases, 
followed by 6 AVN and 1 post-traumatic cases. 

Methods 



 

 

 
Average follow-up 22 months (1 – 36 months) 

• Average pre-op HHS 47,2 

• Average 1 month HHS 71,0 

• Average 6 months HHS 92,7 

• Average 12 months HHS 98,6 

 

 

HHS 

SD 
0,00
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pre-op 1 month 6 months 1 year

HHS trend and SD 

HHS

HHS + SD

HHS - SD

HHS increment +51,4 
 
Gain HHS: +109% 

Results: Harris Hip Score 



 

 

 
Classification at different timepoints 

100% excellent results 

Results: Harris Hip Score 



The following perioperative complications were reported:  
• 1 bone resorption case at 7 months follow-up,  
• 2 Brooker class 3 cases at 7 and 12 months follow-up, 
• 6 neck cortical cracks intra-op (treated with cabling), 
  

 

 

 

Results: radiological evaluation 



  
No radiolucency observed 
 
No infections 
 
No dislocation 
 
No post-operative adverse events (nerve injury or DVT) 
 
No revision case 

 

 

 

100% cup and stem survivorship  
at 1 year follow-up 

Results: radiological evaluation 



 

 

 

- E.g. 64 y – man  

Pre-op 1 year follow-up Post-op 

Results: radiological evaluation 



 

 

 

- E.g. 47 y – man  

Pre-op 1 year follow-up Post-op 

Results: radiological evaluation 



At 1 year of follow-up all patients have excellent HHS and a 
100% survivorship. 

 
The X-Fit neck-preserving stem short term follow-up looks 

clinically promising. 
 
A longer follow-up and a larger study cohort are required in 

order to support its mid-term outcomes. 

Conclusion 





 
 

Bone remodelling around short metaphiseal implant 
in THA: a DEXA study with tree years of follow up 

  R. Alonzo, S. Scapellato, Frontini, S. De Sanctis, C. D’Arrigo, A. Ferretti 

“Kirk Kilgour” Sports Injury Center, S. Andrea Hospital, 
 

“Sapienza” University of Rome, Italy 
 
 



Bone conservation: 
  
 taking less bone at the time of the surgery  

 
 optimizing the physiological loading of the 
proximal femur to preserve bone in the longer term 

Short stems 



Choice of implant 

The lateral flare allows the fisiological loading 
transfer : 
 
Increses the distribution of loading to the lateral    
   column and to the medial surface of the femur 

 
Increases the implant stability 

 
Reduces the sinking risk 
 
 
 
 
 

Renkawitz T. et al; BMC Musculoskeletal Disorders 
2008, 9:147 

The Proxima Stem reduce the shear stresses at the 
fixation interface and optimizes load transfert in the 
metaphysis 



 Stress shielding and tight pain: 
Making possible to remove from the design 
of the implant the remaining part of the stem  
reducing the risk of stress shielding and tight 
pain 
 
 
 
 
 
 
 

J, Leali A.; J Orthop Sci (2002) 7:724-730 
Leali A., Fetto J.; Int. Orthop.(SICOT) 2002, 26:166-169. 
 



Methods 

OUR EXPERIENCE 

Our series 289 Proxima Stem  
2008-2013 

Hips 

evaluated 

141 
(Minimum follow up 3 years) 

Sex 58 M – 83 F 

Mean age 68 (range 33–84 aa) 

2,6% 

97,4% 

The DIAGNOSIS was :   

 

● Idiopathic Hip arthrosis in   

     97,4% of cases  

 

●  Necrosis of the femoral 

head 

   in 2,6 %  

 



Follow up 3 Years (mean 3-5) 

1. Clinical outcome • Harris Hip Score 

(HHS) 

2. Radiographic control RX AP/LL 

1, 3, 6 months, 1, 3 years 

To evaluate alignment, osteolysis, subsidence 



DEXA at 3 years 
Exclusion criteria: 
 
Patients with desease of controlateral hip  
    (Hip arthrosis, RA or osteoporosis) 

46 Patients evaluated with DEXA 
In comparison with the contralateral hip 

[DELPHI W(S/N 70556)]  



Methods 

2,6% 
 

The BMD (gr/cm2) of the operated hip was measured using 
the “metal-removal hip” scanning mode  

 
Due to the geometry of the implant the Gruen's zones were 
reduced from 7 to 5  
(the Gruen's zones 3 and 5 were eliminated) 

 
 Thus, a 5-ROI protocol of analysis was developed 
 
 
 
  
 
 
 
 

Albanese C. et al.; Acta. Orthop. 2009; 80 (3): 291-297 
 



DEXA - Dual-Energy X-ray Absorptiometry 
 

 
• The stem has been devided 
in 5 regions: 
 
 
   2 lateral (ROI 1 e ROI 2) 
   2 medial (ROI 4 e ROI 5) 
   1 inferior (ROI 3) 
 



DEXA - Dual-Energy X-ray Absorptiometry 

 
 
 
 
                 The BMD (g/cm2) formula: 
 
 
  (BMD of operated hip/BMD not operated hip) × 100 

 
 
 
The result of  BMD has been registrated for each ROI in both 
   hips in an indipendent way  



Results 
HHS  134 Patients 

 (7 were looses at the latest control) 

 
Pre-operat. 

 

 
Post-operat. 

 

50,25  
(range 7,61 – 84,24) 

 

88,58  
(range 61,87 – 96,64) 

 

Survival rate 
End point revision 

99.3 (1revision) 

  No Tight pain 



Stem alignment 

Neutral             90 (67,1 %) 
Varus             39 (29,2 %) 
Valgus             5 (3,7 %) 

= stem axis  

= femur axis  

            Neutral              Varus               Valgus 



 DEXA EVALUATION  
BMD  

(mean value, g/cm2) 
BMD 

(mean value %) 

ROI I 1,255   + 25 %  p < 0,001 

ROI 2 1,385 + 38 %  p <  0,001 

ROI 3 1,45   + 45 %  p < 0,001 

ROI 4 1,11   + 11 %  p > 0,001  

ROI 5 1,07   + 0,7 %  p > 0,001 

(BMD of operated hip/BMD not operated hip) × 100 



Discussion 

Osteolysis and reduced BMD around 
the prothesis has been described in 
most type of femoral stems as a result 
of load transfer 

 
In other studies stress shielding is 
reported as an early phenomenon 
occurred tipically in first three years  
 
 
 

Padgett DE, Warashina H.; Clin Orthop Relat Res. 2004;420:72-9.  
  
Learmonth ID, Grobler GP, Dall DM, et al. ; J Arthroplasty. 1995;110:257-63.  
 
 



Conclusion 

In our study at 3 years of follow up BMD was 
surprisingly increased in all periprostetic ROIs as a 
possible result of a succesfull osteointegration  
between the bone and the implant, even in older 
patients population of a mean age of 74 years old 

 



Conclusion 

This increased periprosthetic BMD, suggest that the 
metaphyseal implant could provide  

 
a good proximal fit  
physiological load distribution  

 
in periprosthetic bone interface regardless of  the age 
of patients 





MiniHip arthroplasty: 
A review of clinical outcomes at 

a UK centre. 
 
 

Goswami K, Howard D, Harvey K, Masters J, Hill C, 
King R, Cronin M, Prakash U, Krikler SJ, Foguet P 

 
 

University Hospitals Coventry and Warwickshire NHS Trust. 
 



The ‘MiniHip’ 

 
Preserves femoral 
neck and proximal 
bone stock 

ODEP 3A 
  
 

Uncertainty regarding long term clinical outcomes, implant survival and 
complication rates 

 



Objectives & Methods 
Assess local clinical outcomes of MiniHip arthroplasty 
using patient reported outcomes (PROMs) and identifying 
adverse events 

Case series 

July 2009 – February 2013 

Prospective PROMs (Pre vs. Post) 
OHS 
EQ-5D (EuroQoL) 
UCLA (physical activity) 

 
PROMs data excluded for bilateral same day surgery 



Results 

115 MiniHip cases  

109 patients 

Mean age = 52.9 (19-72) 

Female 70.8%, R=51%, L=49% 

Local follow-up = 99.1% 

Mean time to last follow-up 22.5 months 



Results: Indication 

OA = 69.6% (n=80) 
Mean age 55.7 
 

AVN = 13.0% (n=15) 
Mean age 37.2 

 

Revision of Resurfacing =11.3% (n=13) 
Mean age 56.5 
 

Other = 6.1% (n=7) 
Mean age 46.4 

 

 

OA 
70% 

AVN 
13% 

Revision 
Resurfacing 

11% 

Other 
6% 



Consultant cases 

34% 

29% 

21% 

4% 

7% 
3% 

1% 

1% 

Consultant A

Consultant B

Consultant C

Consultant D

Consultant E

Consultant F

Consultant G

Consultant H



Results: Oxford Hip Score (%) 

Patients Median Range 
Pre-op 63 (56.8%) 37.0% 4 - 75 
Post op 82 (73.9%) 90.5% 25 - 100 
Change  53.5% 
Change 48 (43.2%) 50.0% 0 - 93 
Time to scoring 48 14.1 months 11.8 – 49.4 

NJR  Uncemented    43.75% (21/48) at 6 months 



Results: EuroQoL (EQ-5D) 

Patients Median Range 
Pre-op 62 (59.5%) 0.597 0.167 - 0.827 
Post op 73 (65.8%) 0.827 0.077 - 1.0 
Gain +0.230 
Gain 41 (36.9%) +0.292 -0.289 to +0.729 
Time to scoring 41 12.6 months 10.3 – 19.0 

NJR  Uncemented    +0.380 at 6 months 



Results: UCLA 

Patients Mean Range 
Pre-op 32 (28.8%) 3.81 2 - 10 
Post op 82 (73.9%) 6.05 1-10 
Gain 24 (43.2%) +2.37 -1 to +8 
Time to scoring 24 12.6 months 10.3 – 19.0 



Primary vs. Revision of resurfacing 

 
 

 

OHS difference = +47.2 (+39 to +63)  
Non resurfacing groups +47.5 (0 to +93) 
 

No revision complications found at time of 
study 

 



Complications 

Malaligned stem (n=1). Revised @ day 4 

Stem Failure (n=1).  Revised @ 3yr 4month 

Aseptic Loosening (n=1). Revised @ 7months 

Infection (n=1).   Revised @ 1year 

Intra-op fracture (n=2).  2nd & 15th case 

Dislocation (n=1)  8th case.  



Broken stem 
Pre & Post-revision 



Stem malpositioning 
Pre & Post-revision 



Limitations 

Single centre 

Incomplete PROMs data 

Subsidence not measured 

Different bearing combinations 

Still relatively short follow-up data 
 



Summary 

Higher than expected complication rate  
 

Mixed picture of patient reported outcomes 

Relative inexperience with short stems 

Learning curve 

Awaiting longer term follow-up data 
 



Thank You 





U.O.  Ortopedia e Traumatologia  
Ospedale “San Francesco di Paola” Paola (CS) 

Direttore Dott. Massimo Candela 
 



• An increasing 
number of younger 
patients undergo hip 
surgery 
 

 
• need for minimal 
invasive approach 
and the use of short, 
bone preserving 
femoral stem 



•Various short hip stems with 
different implant concepts of 
femoral fixation and implant 
length 
 
• A lack of clear and accepted 
definition for implant length 
and extent of bone 
preservation in the 
metaphyseal and diaphyseal 
femur 

Current concepts, classification, and results in short stem hip arthroplasty. Falez F, Casella F, Papalia M, 
Orthopaedics 2015 



 
 
• survivorship comparable to 
traditional stems. 
 

• by removing as little bone as 
possible, short stems leaves 
more options for any potential 
future revision 

Current concepts, classification, and results in short stem hip arthroplasty. Falez F, Casella F, Papalia M, 
Orthopaedics 2015 



 
 



 
 • the triple taper design with proximal 

Ti-Plasma coating creates a press fit 
which is supported by the apposition 
in the calcar region 
 

 
• primary fixation and rotational 
stability in ensured by the trapezoidal 
cross-section of the stem, apposition 
in the calcar region and the lateral 
cortex in the sutrochanteric region 



 
• functional evaluation of hip 
arthroplasty using Fitmore stem 
 
• stem osseointegration 
 
• patient’s satisfaction for the 
surgical procedure 



• retrospective case series (from 
Genuary 2008 to June 2014)  
 

•128 hips operated 
 
• all operation performed by the 
same surgeon 
 

•minimum follow-up of 12 months 
(mean 4.2 years) 



 
• 10 of 128 were lost at the follow-up leaving 
118 patients  
 
•60 M and 58 F 
 
•80 patients affected by osteoarthritis and 
38 patients affected by osteonecrosis 
 

• mean age: 54,5 years-old; (42-65)  



• pre-operative and postoperative 
ROM 
 
• pre-operative and post-operative 
Harris Hip Score  
 
• pre-operative and post-operative 
plain radiographs 
 
• patient’s satisfaction 

Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty. An end-result study 
using a new method of result evaluation. Harris WH. J Bone Joint Surg Am. 1969 Jun;51(4):737-55. 



 
 • No case of massive 
bleeding, infection 
or wound 
complication 

 
•  two patients 

(0.017%) were re-
operated  



 
 

Everage value of Harris hip score improves from 
pre-operative (48.32) to post-operative (88.63)  
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Harris Hip Score

p<0.001 



 
 

Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty. An end-result study 
using a new method of result evaluation. Harris WH. J Bone Joint Surg Am. 1969 Jun;51(4):737-55. 

84% 

10% 
5% 1% 

Harris Hip Score 
excellent good fair poor



 
 

ROM Pre-operative Post-operative 
Flexion 82.5±7.2 107.3±3.2 

Extension 14.1±3.7 26.7±2.0 

External rotation 7.3±6.8 34.0±3.8 

Internal rotation 8.1±6.1 32.9±6.7 

Adduction 7.9±5.1 18.3±1.2 

Abduction 13.6±5.2 39.6±3.1 

p<0.001 



 
 • No signs of stress shielding 
are visible on plane 
radiographs at the last  
follow-up 

 
 
• Body Mass Density through 

Dual energy X-Ray 
absorbiometry  wasn’t 
mesured 
 

Lower periprosthetic bone loss and good fixation of an ultra-short stem compared to a conventional stem in uncemented 
total hip arthroplasty. Salemyr M, Muren O, Ahl T, Boden H, Eisler T, Stark A, SkÖidenberg O. Acta Orthop 2015 



 
 

excellent
good
fair
poor



 
 

•Short femoral stems have been increasingly used 
in total hip arthroplasty. 
  
•few clinical studies evaluating the outcomes of 
these stems and comparing them to their regular-
sized counterparts. 
 

•Encouraging  functional results at a mid-term 
follow up 



 
 

• two hip revised 
 
•Statistically significant improvement of ROM 
 
•Statistically significant improvement of Harris Hip 
Score 
 
• functional results similar or higher than other 
study with the same follow-up 
 

•High patient’s satisfaction  
 

Short stems for total hip arthroplasty: initial experience with the Fitmore stem. Gustke K. J Bone Joint Surg Br 2012 



 
 

• no X-ray sign of stress shielding 
 
• no BMD quantification was done in the 
different peri-prosthetic areas 
 

•future study  

Osseointegration of Fitmore stem in total hip arthroplasty. Gasbarra E, Celi M, Perrone FL, Indusi L, DiPrimio L, 
Guglielmi G, Tarantino U. J Clin Densitometry 2014 



 
 

• no evaluation of BMD 
 

• no correlation between functional and X-Ray data 
 

• relatively short follow-up 
 
• small cohort of patients 



 
 

• Fitmore stem gives good funtctional results at a 
mid-term follow-up 
 

•Throught bone spearing offers the possibility to 
use a standard stem in case of revision 
 

•More case-control studies with a longer follow-up 
can be useful 
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FOURTH GENERATION 
CEMENTING TECNIQUE WITH 

A NOVEL SHORT-STEM IN 
PRIMARY TOTAL HIP 

ARTHROPLASTY 

 

 

 

Luca Marega MD, 

Pietro Gnagni MD 

Istituto Clinico 

S.Anna  

Brescia- Italy  
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• Consultant for Lima 
• Royalties from Lima 
• Consultant for Smith&Nephew 
• Consultant for De Puy 
• Consultant for Samo 
I have a conflict of interest for this presentation 



• Still widely used expecially in elderly 
patients 

• Unparalleled clinical results 
• Technically more demanding 
• More time consuming 
• Difficult to revise 
• Adverse reaction at implantation 

CEMENTED STEMS 

810 



• If cementless short stems work why shouldn’t a 
short cemented stem not work 

SHORT CEMENTLESS STEMS WORK  

811 
Professor 
Francesco Saverio Santori 



• Easier to revise 
• Minimize stress shielding 
• Reduced risk of cement  adverse reactions 
• Equally reliable than a standard cemented 

stem? 

SHORT CEMENTED STEM  

812 



THE   STUDY 

•    100 CONSECUTIVE PATIENTS 
• 3 SURGEONS 
• 1 HOSPITAL (Istituto Clinico S.Anna Brescia ) 
• FROM MAY 2011 TO OCTOBER 2012 
• FOLLOW UP REQUESTED FROM TUV  
      2  YEARS 
• PRESENT FOLLOW UP MINIMUM 3 YEARS 
 



Evaluations 

  Time-points: preoperative, at discharge, at 45 days, at 6 
months,  at 1, 2 and 5 years 

 
  Clinical  and functional outcomes:  
-  Harris Hip Score (HHS)  
-  Range of  Motion (ROM) 
 
Health-related quality of life: 
-  Oxford Hip Score (OHS) 
 
 Radiographic assessment:  
-  Implant positioning 
-  Radiolucent lines (DeLee & Charnley, Gruen  zones) 
-  Stem subsidence or medial/lateral tilt, stress shielding, 

calcar resorption, hypertrophy, osteolysis 
-  Incidence of loosening, migration, failure of cement-stem 

interface or cement mantle, fracture, dislocation 
 
  Incidence of complications and failures 
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Patients 

From June 2011 to October 2012: 

 100 cases (96 patients – 4 bilateral) of  primary THA with Friendly short stem  

 40 males 

 60 female 

 Mean Age 72.6 ± 6.2 (59-85) years 

 Mean BMI 26.6 ± 3.9 (18.7- 35.7) kg/cm2 


 Diagnosis: primary coxarthrosis (94%) 

 

 

 

 

 

 Mean Follow-up: 2 years  
 

94% 

2% 

4% 

Diagnosis 

Primary
coxarthrosis

Post-traumatic
artrhosis

Aseptic necrosis
of the femoral
head
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Intraoperative data 

 Postero-lateral approach (Gibson-Moore) was used in all patients 

 Spinal anesthesia and standard antibiotics prophylaxis in all patients 

 Hemispherical press fit cup in all cases ( Delta PF ) 

 Surgery time 58.8 ± 12.6 (40- 105) min   

 Blood loss 276.47 ±  86.37 (200-600) cc  
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Implant data analysis 

Most frequently used distal centralizers 

are 18 and 20 mm 

Proximal centralizers were used in only 8 

patients  

Smartmix Cemvac GHV Gentamicin 

(Depuy) used in all the patients 

39% 

37% 

24% 

Stem size distribution 
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n. 3
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Sizes (mm) 

Distal centralizers 

Stem sizes are equally distributed between 

the three sizes available 
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Clinical results 
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Average Harris Hip Score increased from 36.0 preoperatively up  to 96.4 after 2 years. 

Excellent results were observed already at 6 months FU (94.2 points)  

Harris Hip Score 
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78% of the patients  had a satisfactory HHS result (>80) after 2 years. 

2 cases of fair result are due to comorbidities: 

- 1 case of bilateral hip and knee replacement 

- 1 case of controlateral THA  

Harris Hip Score 
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Average ROM significantly improved from preoperative to 1 year F.U. and 

then stabilized in all terms of motion 

Range Of Motion 
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79% of the patients reported a significant improvement in terms of quality of life after 2 

years. 

Only 1 case of fair result: patient affected by Alzheimer’s disease 

Oxford Hip Score 
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822 

Δ (2 years FU - Preop)  

35.7 points 

Average Oxford Hip Score increased from 10.9 preoperatively up  to 46.6 after 2 years. 

Excellent results were observed already at 6 months FU (45.1 points)  

Oxford Hip Score 

Clinical results 
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Excellent results in terms of pain relief: patients feel better already at 45 days 

postoperatively and have no pain at 2 years FU 

PAIN SUBSCORE 
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Average HHS results are comparable to those found in literature for similar products but 

Friendly short have a greater change in the average HHS between preop. and 2 year F.U. 

results (60.4 points)  
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Orange: C stem Ek et al J. Arth 2005           Orange: C stem  Sundberg et al JBJS 2005         
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JBJS 2010Verde: CPCS (McCalden et al JBJS 2010 
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Radiographic results 

 Good restoration of biomechanical parameters 

 Good implant stability 

 Stem sizing 100% Normal 

 Diaphyseal axis-stem angle 2.86 ± 3.06 (0 – 10) 

 Stem position: 59% Neutral, 29% Varus and 14% Valgus 

 No migration, no subsidence, nor tilt 

 No osteolytic area, nor loosening 

 No cement fracture 

 1 case of radiolucent line <1mm  

 1 case of moderate athrophy 

 



Complications 

 14% ossification at 2 years FU:  

• 6 cases of Brooker class I  

• 7 cases of Brooker class II 

• 1 cases of Brooker class III  

  no major functional disabilities caused by 

heterotopic ossification 

 
 
 4%: 4 cases cerclage ( old broach handle )  

 
 

 
 
 18% cases of cement voids  not affecting 

the implant stability  
 
 
 

Brooker et al. 1973 



Conclusion 

 Clinical  (HHS) and patient subjective (OHS) results are very 

satisfactory and indicate a significant functional improvement 

 The  Friendly short stem demonstrate to achieve  results comparable 

to standard cemented stem  

 The design of the stem and  the cementing  technique achieves 

primary stability  

 Radiographic outcomes indicate a good implant stability in the short 

term 

 Survival rate of 100% 



FRIENDLY SHORT     MECHANICAL TESTING 

RELIABILITY  OF A LONG CEMENTED STEM 

Embedding medium  PMMA 

5.400 N Load  
10.000.000 cycles 



• Perfect cementing tecnique 
• Canal brushing and drying 
• Distal restrictor/centralizer 
• Distal cap on the stem ( subsidence ) 
• Proximal seal and pressurization 
• Proximal centralizer ( optional ) 

CRITICAL POINT OF A SHORT 
 CEMENTED STEM 

829 



FRIENDLY SHORT MINIMALLY INVASIVE  

CEMENT  MANTLE 
2 mm per side of cement mantle 

7 cm  length 



FRIENDLY SHORT                   SURGICAL  TECNIQUE 

Perfect alignment 
+ 

Controlled sinking 



FRIENDLY SHORT 



Bilateral patient: 
Male 70 years old Primary coxarthrosis 
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1year FU 
right hip 

2years FU 
right hip; 
3years FU 
left hip 

Preop 



FRIENDLY SHORT OFFICIAL LAUNCH 

THANK YOU 





Mid term results of a  short 
cemented femoral component  

 

N. Santori 
   D. Potestio 
    A. Bertino 
     F.S. Santori  
Rome - Italy 



 



Friendly  

Polished 
Collarless 
Double-taper 



Proximal asimmetrical 
centralizer 

A 

4 mm medial 
wedge 

Friendly  

3 mm  
anterior 
wedge 





Medial wedge provides calcar cement 
thickness 



The distal plug is “seated” and 
acts as a centralizer 



Fully guided implant 



0° 

0° 



12 yrs FU 

 



The Exeter femoral stem continues to migrate during its 
first decade after implantation: 10-12 years of follow-up 

with radiostereometric analysis (RSA). 

Nieuwenhuijse et al  Acta Orthop. 2012 

  
• continuous but small migration between 

2 and 12 years of follow-up.  

• Continued subsidence of 0.08 mm/year  

• continued rotation in retroversion of 
0.07°/year 



2004-  short version 
3 sizes 

(8.5 – 10 cm) 
 



 



 



January 2005 >> January 2008 

• 43 hybrid THR  
– Uncemented cup  

– Short polished cemented stem 

• mean age 79 years (71 to 86) 

• mean follow-up 7.9 years (7 to 10)  



Clinical evaluation 

• Cement mantle quality (Barrak) 

• Alignment  

 

Radiographic evaluation 

HHS and WOMAC 



 



 

7y 9 y 8 y 



86 yrs 
femoral neck 

fracture 
 

4y 



Trauma 5 yrs after surgery 

 



 

3,5y 



Fall at home 4 yrs after surgery 

7y 

92 yrs 





 

16 y 
“traditional” 
Friendly 

8 y 
short 
 



Results - CLINICAL 

• 11 pts died  

• Complete FU for 32 hips 
» 23 female  

»  9 male 

• No loosening 



Considering 5 yrs as minimum 

• 6/43  pts died before 5 yrs  

• Complete FU for 37 hips 
» 24 female  

» 13 male 

• No loosening 

• HHS   45  >>  93 

• WOMAC   55  >>  90 



Bone - cement  interface 
according to Barrack and Harris 

1992 

• Barrak A (white - out)   37/37 
• Subsidence whitin the cement mantle 16/37 
• Plug migration   0/37 
• Cement leakage   0/37 
• Axial malalignment (>3°)  0/37 
• Osteolysis    0/37 
• Radiolucent lines > 2mm  0/37 
• Cortical hypertrophy   0/37 
• Calcar resorption   0/37 
• Plug malposition   1/37 
• Communication breakdown  1/37 

Results - radiological 



 

Plug too distal 



“communication breakdown” 

 

8 y 
short 
 

14 y 
long 
 



% survival considering stem 
revision as end point 

98% 

100%  
Excluding the revison for traumatic fracture 



conclusion 

• Fully guided – surgeon proof 
technique 

 

• Perfect cement mantle at 
mid term 

 

• Huge advantages in case of 
future revision 



thank you 





 
 
 

 
 
 

 

 EARLY RESULTS OF A CONSERVATIVE HIP STEM 
M. Rizzo, A. Bernasconi, S. Cerbasi, P. Recano, G. Grillo, M. 

Mariconda 

 

“FEDERICO II”  UNIVERSITY 
Naples - Italy 

Department of Orthopaedic Surgery 



The use of short stems in THA is growing. 
Initial short and mid-term follow up studies of a number of these stems 
suggest that stable, durable fixation and excellent clinical outcomes can 

be achieved. 

Trochanter-sparing stems 

METAPHYSEAL STABILIZATION 

CONSERVATIVE FEMORAL STEMS 



Elliptic octagonal stem cross-section 

The GTS stem design is based on 
the three-dimensional tapered 
stem philosophy, similar to the 
cementless CLS stem  

GTS STEM 

Reduced lateral shoulder 

Tapered wedge design Metaphyseal stabilization through 
cancellous bone compaction 

FEATURES 

Torsional stability 

Longitudinal fins Improved torsional stability 

Bone tissue sparing  



Great Trochanter Saving 

•The femoral neck cut 
is an oblique cut 
 
•This stem allows us to 
reach the top of spinal 
canal and to orient it 
correctly 



AIM OF THE STUDY 

To report short-term clinical  
and radiographic results of 
the GTS® stem.  



Materials and Methods 
Retrospective study of prospectively collected data 

Patients 
Males Females

28 
12 

40 patients who underwent 
Total Hip Arthroplasty with a 
Biomet GTS stem from  the 
years 2011 to 2013. 

Mean age: 48.5 y (31-81) 
Mean Follow-up: 26.3 months (15 -40) 



Materials and Methods 

 Preoperative 
Diagnosis 

Primary
Osteoarthritis
AVNoFH

Post-traumatic

Post-dysplasic

19 
6 5 

10 



Materials and Methods 

•Postero-lateral approach 

 
•Acetabular component: 
Exceed ABT emispherical 
cup with 10° E polyrim 
 
• 32 ceramic, 8 metal heads 



Materials and Methods 

Patient-oriented evaluation 
 

•WOMAC score (Italian official version) 
• SF -36 HEALTH : quality of life at follow up 

Clinical assessment 
 
• Harris Hip score (HHS) 
•Complications 

Radiographic analysis 
 
•Radiolucencies 
•Osteolysis 
•Heterotopic ossifications (Brooker scale) 
•Stem frontal alignment 
•Subsidence Mean comparison 

 
•t-test for paired data 



•pre-operative HHS 
•44 + 13.7 (17 - 61.2)  
•HHS at follow-up: 
•91.2 + 5.1 (82 - 99.6) (p<0.001)  

•pre-operative WOMAC score 
62 + 18.8 ( 32 – 100) 
•WOMAC score at follow-up 
•9.2 + 11.6 (0 – 47) (p<0.001).  

Results 

0
20
40
60
80

100

Harris Hip
Score

WOMAC

Before surgery
Last follow-up

P < 0.001 P < 0.001 

44 

91.2 

62 

9.2 

At follow-up  functional ability increases but disability decreases 



QUALITY OF LIFE 
SF-36 RESULTS AT FOLLOW-UP 

Normative data comparison (Apolone et al., 1998) 

 SF-36 
DOMAINS 

AGE (YEARS) 
35-44 
(n=13) 

45-54 
(n=15) 

55-64 
(n=10) 

Pats Norm Pats Norm Pats Norm 

Physical 
Functioning 

86± 
19.2 

93.2± 
11.4 

77.1± 
34.3 

88.7± 14.9 81.3± 
22.5 

79.1± 
22.3 

Physical Role 100± 
0.00 

85± 
28.9 

78.6± 
26.8 

81.7± 
30.3 

68.8± 
37.5 

72.5± 
34.6 

Bodily Pain 100± 
0.00 

77.4± 
23.2 

73± 
25.2 

75.3± 
24.1 

69± 
24.7 

68.3± 
25.9 

General 
Health 

75.4± 
5.4 

70.1± 
17.6 

71.7± 
25.6 

66.4± 
17.5 

77.5± 
8.3 

60.1± 
20.6 

Vitality 85± 
3.5 

64.1± 
17.4 

70± 
28.1 

63.4± 
18.2 

62.5± 
12.6 

58.7± 
20.2 

Social Role 87± 
0.00 

79.3± 
20.5 

74.8± 
26 

78.4± 
20.4 

78± 
15.9 

76.3± 
22.4 

Emotional 
Role 

100± 
0.00 

79.1± 
34.7 

71.3± 
35.8 

79.2± 
33.6 

58.3± 
50 

69.7± 
69.7 

Mental 
Health 

87.2± 
4.38 

68± 
19.7 

77.1± 
10.5 

67.8± 
18.2 

66± 
12.4 

63.2± 
20.2 



QUALITY OF LIFE 
SF-36 RESULTS AT FOLLOW-UP:  

SUMMARY COMPONENTS 

AGE(Years) PCS MCS 

CASES NORMATIVE 
(Apolone et al., 

1998) 

CASES NORMATIVE 
(Apolone et al., 

1998) 

35-44 55.2±3,4 52.9± 6.5 56.8±2.5 46.7± 10.7 

45-54 50.3±12.8 51.3± 7.3 49.8±8.6 47.1±9.4  

55-64 54.3±10.5 47.7±9.1  44.5±7.6 45.4± 10.3 

Mean 52.4±9.5 51.3±7.9 

No complications were observed.  
No revision was carried out  

Metaphiseal conservative stems are 
designed for use in young patients but 
also for active patients over 50 .  



RADIOGRAPHIC ANALYSIS  
(LAST FOLLOW-UP) 

 

 
• 28 stems in neutral alignment, 9 in 
valgus alignment, 3 in varus alignment 
(≤ 5 °) 
 
•Non significant (i.e. < 1mm) 
radiolucent lines in 3 cases (2 in Gruen 
zone 1 and 1 in Gruen zone 5).  
 

•One heterotopic ossification (Booker 1) 
 

•No loosening, osteolysis, and 
subsidence exceeding 5 mm. 
 

 





D.G. – Female -  51 yy -  Post Traumatic Osteoarthritis 

Preoperative Follow-up  
(24 months) 

HHS 26 97.01 
 

WOMAC Score 44 28 
 

Pre-operative Follow-up 



L.H.B.– Female -  37  yy -  Primary Osteoarthritis 

Preoperative Follow-up  
(36 months) 

HHS 46,62 99,65 
 

WOMAC Score 57 0 
 

Pre-operative Follow-up 

Post-operative 



M. C.– Male -  64 yy -  Primary Osteoarthritis 

Preoperative Follow-up  
(36 months) 

HHS 45,72 98,65 
 

WOMAC Score 59 20 
 

Brooker  1 Pre-operative 
Follow-up 

Post-operative 



The GTS stem can be used as 
a primary indication in THA. 

 The conservative GTS stem has good  short-term clinical and 
radiographic results. 

 
 We did not observe intraoperative  femoral fractures that were 
reported in other series of short stems. 

 
GTS stem provides good short-term primary stability, with no 
subsidence over the follow-up. 

 
 A longer follow-up is needed to evaluate if these satisfactory early 

results are confirmed on a longer  term. 







MID TERMS RESULTS OF 486 CONSERVE PLUS®  
HIP RESURFACINGS. 

MEDIUM FOLLOW UP AT 7.2 YEARS. 

Bellotti V., Cardenas C., Astarita E., Moya E., De Meo F.*, Ribas M. 

ICATME – Institut Català de Traumatologìa i Medicina de l’Esport 
Instituto Universitario Quiron Dexeus 
Barcelone – Spain 
 
* Istituto Franco Faggiana – Giomi 
Reggio Calabria - Italia 



Viable alternative  
for young active patients 
 

Theoretical advantages: 
 
Preserve bone stock 
Restore anatomy  
Improved stability  
 
Physiological load transfer 
Impact activities allowed 
“Relative” easy conversion to THA 

HR: started in 2003 in our institution 

Hip Unit – Dexeus Barcelone 



How we start 
Introduction 

Following some principles: 

1. Proper selection 

2. Preoperative planning 

3. Accurate technical execution 

• restoring head-neck junction (CAM – ostheophites resection) 

• respect femoral vessels 

• avoid notching 

• adequate capsular release and pocket 

• second generation cementing technique - suction 



Series 2003 - 2008 
(revised in 2014)  
 
450 patients 
(36 bylateral) 
 
 
486 impiants 

Material and methods 

Follow up  

Medium 7,2 years 

(6 –  11,4) 



IDEAL RELATIVE CONTRAINDIC. 

Active  DDH Osteoporosis 

Bone quality  Short neck Cortisone dependent 

< 65 years old M Geodic cavities Renal Insuf. 

< 55 years old W Childbearing women Tumors 

AVN Metal sensitivity 

Inflamatory 

Length discrepancy         

> 2 cms 

Shimmin W, Beaule PE, Campbel P  Clin. Orthop. Rel. Res. 2008 

Indication 
Material and methods 



 
 a 

b c 

The small as possible cup paired to the 
smaller femoral size avoiding notch 

Planning 
Material and methods 



Goals: 
 
Leg lenght 
 
Center of rotation 
 
Soft tissues balance 
 
Offset 

Planning 
Material and methods 



 
 

Adapt the implant to bone morphology 
 Not the opposite. 

P.C.  22 years 

Planning 
Material and methods 



 postero lateral approach 
454 cases 



 direct anterior 
32 cases 



capsular / transoseous 
external rotator suture 



• Surgical time 

• Hospital Stay 

•  Merle d’ Aubigné-Postel, WOMAC, Harris scores 

• Components orientation / x-ray 

• Complications 

• Revisions 

Collected Data 
Material and methods 



Results 

Mean Surgical time     1h 50’ (1h15’-2h30’) 

 
Mean hospital stay 
      3.6 (3-5) days - anterior approach 
      4.5 (4-6) days - posterior approach 

Global 
improvement 



 acetabular inclination   43,4° ( 35º – 65º )  

 femoral CCD angle 139,7° ( 127º - 150º) 

Component orientation / x-ray 



Cups at risk (45-60°) 

1,30%
1,14%

3,19%

2,46%

2,02%

0,98%

0,00%

0,50%

1,00%

1,50%

2,00%

2,50%

3,00%

3,50%

1 2 3 4 5 6

2003 2004 2005 2006 2007 2008 

3 3 2 2 1 1 

12 cases 

 monitoring 



Complications 

2 Haematoma  (drained by ultrasound echography) 
 
4 Transient crural paresis (retractors) 
 
12 Lateral femorocutaneous nerve hypoesthesia 
(anterior approach patients)  
 
2 deep venous thrombosis  
 
1 femoral arterial thrombosis 
 
11 psoitis 
 
1 deep infection 



Fracture Colapse Acet.> 60º Narrowing Infection 

1° year 2 2 1 0 1 
2° year 0 2 0 0 0 
5° year 0 0 0 1 0 

Revisions: 10 / 486 = 2,1% 

6° yeat 1 

Pseudotumor 

2 femoral fracture 

4 femoral head colapse 

1 vertical cup 65° 

1 narrowing 

1 infection 

1 pseudotumor 

Revision. Stem + Big MoM 
Head…? 

 

Reoriented  

Revision. THR Cer / Cer 

Revision Two Stage. Cer / Cer 

Revision. THR Cer / Cer 



Revision: 10 / 486 = 2,1% 

 survivorship 97,9 %  

FU 7,2 years (6-11,4) 



Results 

548 cases 

Follow up 6.6 years         30 revisions (5,4%)                  Survivorship KM  94,5% 

2773 implants        Follow up 3,4 aa (2-10) 

101 revision (3,6%).  

Survivorshi global KM  96,4% :    

men 97,4%    women 93,6% 

Conclusion: continue to implant. Exceptional in woman. 



47 years old man 

7 years 

Case 1 



6 years 

50 years old man 

Case 2 



Case 3 

30 years old man 5 years postop 

Bilateral adquired notch 

Hypermobility – capoeira player 

Cr – Co normals 



40 years old woaman5 years postop 

Sport involved 

Stable narrowing 

Cr – Co normals 

Case 4 



Revision case 

6 years postop 

Pain and Bursitis ( solid – fluid mass) 

Cr e Co normal 

RMN MARS: pseudotumor 

Revision THR cer – cer 

AP: ALVAL 

Delayed reaction to metals. 



• HR gave us good clinical and functional results 
 

• survivorship in our series is 97,9%  
 

• metal problems are a reality 
 
• actually indicated for young male informed patient 
 
 

Conclusions 



Thanks 





 

 

 

 

“The Short-Term and Long-Term Research Findings at the 
Endoprosthesis Replacement of Hip Joint with NIITO 

Endoprosthesis Components” 
 
 
 
 
 
 

MD., prof., N.D. Batpenov, MD.,  Sh.A. Baimagambetov  
Doctor PhD  A.N. Batpen 

 
.  



DESIGN FEATURE OF THE ENDOPROSTHESIS 

 canal on the outer surface of the femoral 
component 
 

 bladder worms 

anatomic bend 
through slots 



DESIGN FEATURE OF THE FILE 

 canal along the inner surface of the femoral component 
 

anatomic bend 
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35,7 

19,6 

27,5 

3,9 

3,5 
1,2 

3,5 

5,1 

Distribution of Patients by Disease (%) 

Dysplastic coxarthrosis

Idiopathic coxarthrosis

Aseptic necrosis of the femoral head

Pseudoarthrosis of hip

Posttraumatic coxarthrosis

Ankylosis of the hip joint

Rheumatoid arthritis with symptoms of osteoarthritis

Hip fracture
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Evaluation of Hip Joint Function after 
Implantation of the Femoral Component 



46 
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Evaluation of Hip Joint Function after 
Implantation of the Acetabular 

Component 



Mis-Actions and 
Complications  

No. Type of complication Control 
group 

Study group 

1. Intraoperative periprosthetic 
fractures 

2  0 

2. Iliofemoral thrombosis 3 0 
3. Wound abscess in the early 

postoperative period 
1  0 

4. Fat embolism, pulmonary 
embolism 

2  0 

5. Dislocation of the femoral 
head in the early postoperative 
period 

0 0 

6. Aseptic loosening of the 
endoprosthesis up to 2 years 

3  2 

  Total 11 2 



Mis-Actions and 
Complications 

No. Type of complication Control 
group 

Study group 

1. Intraoperative periprosthetic 
fractures 

2  1 

2. Iliofemoral thrombosis 1 0 
3. Wound abscess in the early 

postoperative period 
0  1 

4. Fat embolism, pulmonary 
embolism 

1  0 

5. Dislocation of the femoral head 
in the early postoperative period 

0 0 

6. Aseptic loosening of the 
endoprosthesis up to 2 years 

2  1 

  Total 6 3 



Clinical Example 
Patient P. 49 years old 



Clinical Example 
Patient P. 49 years old 



 Clinical Example 
Patient P. 50 years old 



Clinical Example 



1. Comparative evaluation of short-term findings of hip joint endoprosthesis 
replacement using the modified femoral component allowed us to obtain good 
results in 78 (82.1%) of patients, satisfactory results - in 17 (17.9%) compared with 
the control group and there were no cases of intraoperative and postoperative 
complications. Average Harris Hip score was 91. There were complications in the 
control group in 11.4% of patients. Average Harris Hip score was 85. 
2. Comparative evaluation of the findings of hip joint endoprosthesis 
replacement using a new acetabular component allowed us to obtain good results 
in 37 (82.2%) of patients, satisfactory results - in 6 (13.3%), poor - in 2 (4.5%). 
Average Harris Hip score was 90. There were good results in the control group in 
34 (75.5%) of patients, satisfactory - in 7 (15.5%), poor - in 4 (9%). Average Harris 
Hip score was 90. Thus, it allowed to lower the frequency of unsatisfactory 
results in 2 times. 
 
 

Conclusions. 




