Bionik Resurfacing Femoral Head when used in conjunction
with the Bionik Acetabular Component

Sponsorn: ESKA Australia
Manufacturer: ESKA

DOCUMENT 62

NJRR Data:
# Implanted # Revised Revision Rate (%)
175 9 5.1
ke e
Observed Compt Yrs Revns/100 Comp Yrs CL on revs/100 c.yrs
327 2.8 1.26-5.23
55420 i 0 ' . 090-1.06

The numbers in shaded italics are the comparison figures for the same type of implant. In most cases this is the
numbers for all implants of the same type received by the NJRR

Number of implanting hospitals: 25
Number of hospitals where revisions occurred: 5

Reason for Revision || %
Loosening/Lysis 5 55.6
Fracture (Bone) 3 33.3
Pain 1 i [
Total 9 100%

Type of Revision N %
Femoral and Acetabular 6 66.7
Acetabular Only 3 33:3

Total 9 100%
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TGA Observations on NJRR Data

Loosening/lysis and fracture are the main reasons for revision of the Bionik Implant,
Losening/lysis and pain are over-represented. That is the proportion of Bionik implants that
are revised for these reasons is greater than the proportion of implants revised for this
reasons in all other implants of the same type. Femoral neck fracture is a common cause for
revision with this type of implant. Femoral neck fracture is considered to be related to the
implant because preservation of the femoral neck is part of the design phylosophy of this
type of implant {The cummulative revision rate of the implant appears to be increasing and
diverging from the revision rate curve for all oter implants, but once again the certainty of this.
trend is difficult to establish due to the relatively low riumber of observed years.

TGA Observations on Nanufacturers Reply

There are 9 revisions reported by the NJRR in this series. The sponsor states that 1 was a
ceramic on cersamic implant and the remaining 8 were metal on metal. The Sponsor
dismisses them all as not being implant related:

The revision of the ceramic on ceramic implant was due io a fernur fracture due to
AVM,

Of the implants that the sponsor claims were metal on metal hips, 3 revisions were
due to neck of fernur fractures (2 of which are claimed to be due to trauma), 3
revisions are due to malposition of the acetabulr cup and in two cases the femoral
heads were not in the varus position.

Note that this does not completely account for all revisions and is not consistent with the
NJRR data, which cites 3 fractures, not 4.

ESKA have also supplied some published papers and abstracts about the performace of the
ESKA implant. The following are some observations about this literature,

In a general arficle about hip joint surface replacement Rudert et af report a case series of 20
Bionfk surface replacement prostheses inserted between 2003 and 2005. At an average
follow up period of 18 months there were no infections of aseptic loosening, but there was
one femoral neck fracture and one dislocation, placing the revision rate at approximately
10% (or {100 x 2 revisions / 1.5 years x 20 implants = 6.6 revisions/100 component years).

ESKA has provided a "Data Summary” on a series involving 248 patients (number of
implants not stated). Enrclments began in February 2003 and patients were followed until
February 2006 (estimated average follow up of 1.5 years). During that time ESKA reporis
that there were 7 revisions for various reasons - mostly fermnoral neck fracture. The revision
rate is not calculted, but based on the information provided above, an estimate would be
100 x 7 revisions / 1.5 years x 248 implants = 1.88 revisions/100 component years.

Beauté et al repart a retrospective review of 94 cases for which the mean follow up was 4.2
yvears. 13 patients are reported to have had & bad outcome, A bad outcome is defined as
conversion to THR, radiclucency of greater than 1Tmm or narrowing of the femoral neck by
greater than 10%. It is not dear whether all 13 required revision, but if they did then the
revision rate was 3.29 revisions/100 component years. To achigve the same revision rate as
the average revision rate of similar implants in Australia, the number of implants that were
revised should can be no greater than 4. However, Beaulé et al made an important
observation: The number of falures is related to a neck shaft angle < 130°. The relative risk
of problems with Bionik hips where the neck shaft angle is < 130° is 6 times that wwhere the
neck shatf angle is > 130°. it is not clear whether this piece of information is conveyed to
surgeons through product literature or fraining.



The paper by Gerdesmeyer et al on minimally invasive surgery reports that in a series of 31
patients using & minimally invasive approach, no instances of laosening or diglocation or
other sequelae were observed after 12 months of follow up.

Two abstracts to papers are submitted with no accompanying citation... and are not
discussed further here.

In summary the Spansor asserts that none of the revisions reported in the NJRR against the
Bionik implant are related to the design of the implant. ESKA has also provided papers and
citations as evidence of implant performance elsewhere in the world, but the revision rates
reparted in the literature provided appears to be higher — sometimes much higher than the
revision rate reported by the NJRR for this implant.

One author noted the importance of neck shaft angle - The TGA seeks the advice of the
OEWG as to whether this affects all similar resufacing implants and whether this is a
commenly known in the orthopaedics fisld.
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Bionik/Bionik Total Resurfacing Hip Investigation

This analysis compares the Bionik/Bicnik Totat Resurfacing Hip Combination with all Gther Total
Resurfacing Bip prostheses.  This Combination has been identified as having a significantly hicher
revision rate.

For a detailed explanation of the process used by the Registry thot results in identification of prostheses
that have a higher than anticipated rate of revision plecse refer to the ' Prostheses with Higher than
Anhupcﬁed Rates of Rewmon chapter of ’rhe most recem‘ AQANJRR Annual Repott,

TABLE1

Revision Rale of Primary Tofal Resurfacing Hip Replacement

The Revision Rate of the Bionik/Bionik Total Resurfacing Hip Combination is compared to cll Other Total
Resurfacing Hip prostheses.

Table 1: Revision Raies of Primary Total Resurfacing Hip Replacemeni

\ Revisions/100 Obs. Yrs
Component N Revised N Total Obs. Years (95% Cl)
Bionik/Bionik 9 175 327 2.75 (1.26, 5.23)
Total Resurfacing Hip 53¢ 13132 55093 0.98 (0.50, 1.04)
TOTAL 548 13307 £5420 0,99 (0,91, 1.08)
TABLE 2

Yearly Cumulafive Percent Revision of Primary Total Resurfacing Hip Replacement

The Yearly Cumulative Percent Revision of the Bionik/Bionik Total Resurfacing Hip Combination is
compared to all Other Totdl Resurfacing Hip prostheses.

Table 2: Yearly Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement

1¥r 3Yrs 5 Yrs 7 vrs 9Yrs

CPR [
Bionik/Bionik ! 3.8(1.7,84 4.6 1{3.2,13.6)
Total Resurfacing Hspi 18(1.6,2.% 32(29,3.5) 4.5 (4.1, 49) 4.1 (5.5, 6.7) 7.4 (6.4, 8.6)

AT hafionad Joint Penlacameant Pegisiyy Doia
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FIGURE 1
Yearly Cumulative Percent Revision of Primary Total Resurfacing Hip Repfacemeﬁf .

The Yearly Cumvulative Percent Revision of the Bionik/Bionik Total Resurfacing Mip Combination is
compared fo all Cther Total Resurfacing Hip prostheses,  In addition, Hazard Ratios are also reported.

Hazard Ratios are reporied for specific fime periods during which the Hazard Ratio is constant.  This is
dene to enable more specific and valid comparisons of the risk ¢f revision over time,  The paitem of
varigtion in risk has important implications with respect to the underlying reasons for any difference.

Figure 1: Cumulative Percent Revision of Primary Total Resurfacing Hip Replacement
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TABLE 3

Primary Diagnosis for Revised Primary Total Resurfacing Hip Replacement

This fable identifies the diagnosis of the primary procedure which was subsequently revised.  This

informaticn is provided as there is a variation on outcome depending on the primary dicgnosis,  If is
therefare important when considering the reasons for a higher than anticipated rate of revision that
there is identificafion of the primary diagnosis.  This information should be compared to the primary
diagnosis for the revisions of all Other Total Resurfacing Hip prostheses.

Table 3: Primary Diagnosis for Revised Primary Total Resurfacing Hip Replacement

Bionik/Bionik Other Total Resurfacing Hip
Prirnary Diagnosis Number Percent Number Percent

Osteoarihritis ? 481 89.2
Develocpmental Dysplasia 35 4.5
Avascular Necrosis 13 2.4
Cther Inflarmmatory Arthritis é 1.1
Rheumatoid Arthritis 4 0.7
TOTAL g 539 100.0
TABLE 4

Revision Rafes of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Fixation.

This analysis is provided as some prostheses have more than one fixation option. Additiondlly there are
prosiheses where an alternative to the recommended approach to fixation was used e.g. a cementless
prosihesis that has been cemented or vice-versa,

Table 4: Revision Rates of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Fixation

Fixation N Revised N Total Obs. Years Re"‘“"?;s/;‘)gf)) ps. Yrs
Cemenied 0 1 1 0.0C (0.00, 349.1)
Cementless ] 15 44 2.27 (0.06, 12.67)
Rybrid 8 159 282 284 (1.23, 5.55)
TOTAL 9 175 327 2.75 (1.26, 5.23)
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TABLE 5

Type of Revision Performed for Primary Total Resurfacing Hip Replacement

This analysis identifies the compenents used in the revision of the Bionik/Bionik Total Resurfacing Hip

Combination and compares it fo the components used in the revision of all Other Total Resurfacing Hip
orostheses.

The reaseon this analysis is undertaken is to identify whether there is one or more compenents which are
being replaced that differ from the components replaced for revisions of all Other Total Resurfacing Hip
prosthesesi.e. is there a differencein the type of revision underiaken for the Bionik/Bionik Total
Resurfacing Hip Combination compared to all Other Total Resurfacing Hip prostheses.

Table 5: Type of Revision for Primary Total Resurfacing Hip Replacement

Bionik/Bionik Other Total Resurfacing Hip
Revision Type Number Percent Number Percent
Fernoral Cnly 3 33.3 284 52.7 Ty
THR {Femoral/Acetabular) 6 66.7 195 36.2 ( /
Aceiabular Only 41 7.4
Cement Spacer 15 28
Removal of Prostheses 4 0.7
N Mdjor 4 100.0 53% 100.0
TOTAL ? 100.0 539 100.0

SACHA National Joint Replacement Ragithn, Dato
{1 Sepfemizar 1999 - 31 Decamizer 2009) 1 Tapt 2010




TABLE é
Reason for Revision of Primary Total Resurfacing Hip Replacement

This is reported in two ways; a percentage of dll revisions and also as a percentage of all primary
procedures,

This analysis includes a comparison of reasons for revision to all Other Totat Resurfacing Hip prostheses.

This analysis is underiaken to identify if there are differences in the reasons for revision and the number of

revistons performed for those reasons between the Bionik/Bionik Total Resurfacing Hip Combination and
all Other Total Resurfacing Hip prosiheses.

Table 6; Reason for Revision of Primary Total Resurfacing Hip Replacement

Bionik/Bionik Other Total Resurfacing Hip
_Revision Diagnosis Number % Revision % Prirnary Number % Revision % Primary
Fracture 3 333 1.7 192 354 1.5
Loosening/Lysis 5 55.6 29 i78 330 1.4
nfection : 45 8.3 03
Metal Sensitivity 39 7.2 0.3
Pain ] 11.1 0.6 28 52 0.2
Avasculgr Necrosis 17 3.2 0.1
Prosthesis Dislocaticon 15 28 0.1
Malpesificn 12 2.2 0.1
Other é 1.1 0.0
Implant Breakage Head 3 0.4 0.0
Instability 1 0.2 0.0
lL.eg Length Discrepancy 1 0.2 0.0
Synovitis 1 0.2 00
Tumour 1 0.2 0.0
N Revision ? 100.0 5.1 539 100.0 4.1
N Primary 175 13132
AC floficnal Joint Feplacsment Pagitty Dala
{1 tepdamine 1999 31 Daesiabar 2006 3 Deanf 200



FIGURE 2

Revision Diagnosis Cumuldfive Incidence by Time to Revision for Primary Total Resurfacing Hip
Replacement

This figure details the cumulative incidence of the most common reasens for revision.

The five most common reasons for revision are included as long as each of these reasons account for
more than 10 procedures or at least 5% of all revisions for the Bionik/Bionik Total Resurfacing Hip
Combination. A comparative graph is provided of the cumuiative incidence for the same recsons for
ravisions for ofl Other Total Resurfacing Hip prostheses.

Figure 2: Revision Diagnosis Cumulative Incidence by Time to Revision for Primary Tota! Resurfacing Hip
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TABLE7

Revision Rates of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Hospital

This table details the rates of revision in each of the individual hospitals in which the Bionik/Bionik Total
Resurfacing Hip Combination was used.  The hospitals are identified by number only.

The purpose of this analysis is fo determine if the higher than anticipated rate of revision has widespread
distibution between hospitals. if there is widespread distribution then the reason for the higher than
antficipated rate of revision is unlikely to be surgeon specific. If the prosthesis has been used in oniy a
small numiber of hospitals it is not possible to distinguish if the higher than anticipaied rate of revision is
related to the prosthesis, surgeon, technique or patient,

Table 7: Revision Rates of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Hospiial

Hospital Number N Revised N Total “Obs. Years Rews:oP;é;?OClc)jbs. ¥rs

1 0 2 7 0.00 {0.00, 52.96)
2 0 2} 14 €.00 {0.00, 23.13)
3 0 4 H 0.00 (0.00, 34.82)
4 2 é 15 12,92 {1.56, 46.66)
5 0 3 4 0.00 (0.00, 85.44)
é 0 } 1 0.00 (0.00, 528.4}
7 0 i2 35 0.00 {0.00, 10.50}
8 0 2 0.00 {0.00, 141.5)
? 0 3 3 0.00{0.00, 112.4)
10 2 Ho! 11 17.83 (2,14, 64.41}
11 0 5 0.00 (0.00, 67.30)
12 o 4 0.00 (0.00, 40.88)
13 ¢ i 2 0.00[0.00, 168.2)
14 0 22 51 0.00{0.00, 7.17)
15 0 i 0 0.00 (0.00, 8982)
16 0 3 3 0.0C {0.00. 108.9)
17 0 2 4 0.00 {0.00, 98.93)
18 0 2 5 0.00 {0.00, 75.40)
19 1 25 53 1.90 (0,05, 10.61})
20 0 1 o .00 (0.00, 2750}
21 3 15 11 9.04 (0.23, 50.34)
22 3 23 63 4,39 {0.91, 12.83)
23 0 1 1 0.00 {0.00, 344.4)
24 0 5 4 0.00 {0.00, 63.1 7]
25 0 0.00{0.00, 75.10)
TOTAL ? 175 327 2.75 (1.24, 5.23)
SOA Hadional 2ainf Peplocemeant Pagittyy Doto
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TABLE 8
Revision Rates of Primary Total Resurfacing Hip Replacement by State

This enables a state by state variation to be identified for the 8lonik/Bionik Toidl Resuracing Hip
Combination and providas the comparative data for each of the states for all Cther Total Resurfacing
Hipp prostheses.

This analysis is undertaken for similar reasons as those outlined above for Table 7.

Table 8: Revision Rales of Primary Total Resurfacing Hip Replacement by State

Component State N Revised N Total Obs. Years Revi,sri:?; é;? ?:IC)) bs.
Bionik/Bionik NSW 7 118 225 3.12(1.25, 6.42)
Bionik/Bionik VIC 0 24 53 0,00 {0.00, 6.91)
Bianik/Bionik QLb 0 2 7 0.00 {0.00, 52.94}
Bionik/Bionik WA 0 21 16 0.00 (0.00, 23.1 3}
Bicnik/Bionik TAS 2 10 26 7.67 (0.93, 27.70)
Total Resurfacing Hip NSW 180 3899 15823 1.14 (C.98, 1.32)
Total Resurfacing Hip VIC 189 4747 21507 0.88 (076, 1.01}
Total Resurfacing Hip QLD 80 2212 8156 098 (0.78,1.22}
Total Resurfacing Hip WA 16 370 1845 0.87 {0.50, 1.41)
Total Resurfacing Hip SA 49 1248 5560 0.88 [0.65,1.17)
Totcl Resurfacing Hip TAS 9 83 279 ‘322 (1.47,6.12)
Total Resurfacing Hip ACT/NT 16 553 1923 0.83 {0.48, 1.35)
TOTAL . 548 13307 55420 0.99 (0.91, 1.08)

ADA Meghanal Joint Replacement Pegithy Dafa
1 fepiemibar 1629 - 31 Dacemiber 2009
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TABLE ¢

Number of Revisions of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Year of Implant

This analysis details the number of prostheses reported each year to the Registry for the Bionik/Bionik

Total Resurfacing Hip Combination. 1t also provides the subsequent number of revisions of the primaries
reporied in that vear,

Primary procedures performed in later years have had less follow up time therefore the number revissd
is expected to be less than the number revised in ecarlier years.  For example, primary procedure

performed in 2009 has a maximum of one year fo be revised, whereas a primary performed in 2007 has
a maximum of three years 1o be revised.

Table 9: Number of Revisions of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Year of

Implant

Year of Implant | Number Revised Total Number
2005 o 12
2006 3 33
2007 4 33
2008 0 43
2009 2 54
TOTAL 9 175
AO02 Haoflanat joint Beplacemsnt Fa

i1 tapiemine 19922 31 Desamiper 200
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TABLE 10

Revision rates of Bionik/Bionik Primary Tofal Resurfacing Hip Replacement by Cafalogue Number Range

Many prostheses have a number of catalogue ranges. The catalogue range is specific to particular
design fectures; more than one catdlogue range usually indicates a minor difference in designin a
particular Bionik/Bionik prosthesis,

This analysis has been underfaken to deiermine if the revision rate varies according o the catalogue
number range.

Table 10: Revision Rates of Bionik/Bionik Primary Total Resurfacing Hip Replacement by Catalogue

Number Range

Catalogue Range

Catalogue Description

Head

Bionik 10240050-10260050 HIP RESURFACING CEMENTLESS SILVER

Bionik 10270042-10270058 HIP  RESURFING CEMENTED SILVER

Bionik 10270238-10270258 CERAMIC HEAD HIF SURF. REFLACEMENT

Bionik 10280046-10280050 HIP RESURFACING CEMENTLESS SLVER

Bionik 10280142-10280156 HiP SURFACE REPLACEMENT CEMENTED BIOSURF SILVER

Bionik 10280642-10280654 HIP RESURFACING CEMENTLESS SILVER CAP-COAT

Bionik 10282038-10282058 FEMORAL HEAD SHELL BIOSURF CEMENTED

Acetabular

Bionik 10201050-10201064 METAL SHELL BS TINB COAT

Bionik 10201150-10201144  METAL SHELL BS TINB COAT SCREW FIX

Bionik 10201248-10201264  METAL SHELL CEMENTLESS TINS COAT SCREW FIX

Bionik 10201344-10201366 METAL SHELL TINB CAP SCREW FIX

Head Range Acetab Range N Revised N Total _ Ohbs. Years Ogiv\]’srl:F:SI%.Ogl)

10240050-10240050 10201150-10201144 0 1 4 0.00 {0.00, 85.01)
10270042-10270058 10201150-10201164 0 & 23 0.00 (0.00,15.72}
10270042-10270058 10201248-10201264 0 4 16 0.00 {0.00, 23.28)
10270042-10270058 10201344-10201364 2 11 36 5.51 {0.67,12.90)
10270238-10270258 10201150-10201144 0 1 1 0.00 {0.00, 343.7)
10270238-10270258 10201248-10201244 0 1 i 0.00 [0.00, 4711}
10270238-10270258 10201344-10201366 1 9 7 14.32 (0.36,79.77}
10280044-10280050 10201050-10201064 0 1 4 0.00 (0.00, 83.469}
10280046-10280050 10201150-10201164 0 1 4 .00 {0.00, 83.90)
10280142-10280156 10201050-10201064 0] i 3 .00 {0.00, 107.4)
16280142-102801 56 1020115C-10201164 0 3 10 0,00 {0.00, 38.45)
10280142-102801 546 10201248-10201244 0 10 22 0.00 (0.00, 16.80}
102801 42-102801 56 10201344-10201364 2 46 87 2,30 [0.28, 8.31)
10280642-10280654 10201050-10201044 0 2 7 0,00 (0.00, 50.24)
10280642-102804654 10201150-10201144 ) 2 7 15.23 [0.39, 84.83)
10280642-102804654 10201248-10201 264 0 3 8 0.00 {0.00, 44.30)
10280642-10280654 10201344-10201 364 0 7 i8 0.00 {0.00, 20.84}
10282038-10282058 10201150-10201144 1 3 6 15.58 (0.3%, 84.82}
10282038-10282058 10201248-10201264 ! 36 3i 3.18{0.08, 17.73}
10282038-10282058 10201346-10201364 i 27 30 3.34 (0.08, 18.58)
TOTAL 9 175 327 ' 2.75 (1.24, 5.23)
AQA Mationdl Joint Replacernent Registry Dota
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29/10/2010 13:25

Subject ESKA's reponse in regards to high revision rate product
- BS Resurfacing Head

DOCUMENT NOT YET CLASSIFIED

o i

My apologies for not sending this email to you earlier due to the technical problem of my computer.

Please find attached my response to your questions and support clinical data for the Bionik
Resurfacing System. As you can see from the first spreadsheet (type of complaints/revision), none of
the reverse events occurred due to the failure of the product. The enclosed clinical data also show
that the ESKA Bionik Resurfacing System has an excellent survival rate in the short-, mid- and
fong-term results.

Thank you for iour assistanii iii iiw you have any further queries, please do not hesitate to
contact

Regards,

Regards,

Suite 32A-B, 2-6 Chaplin Dr. Lane Cove NSW 2066 | Te!: | NN EEEDEE | -~ N
Email:_| Web site: www.eskaaustralia.com.au

This email massage and any accompanying attachmants may contain information that is confidential and subject (o lega!
orivilege. If you are not the intended recipient, do not read, use, dissemingte, distribute or cony this message and it
attachments. If you have recelved this massage in 2rror, please notify the sendar Immediztely 2nd delete this messaga.
Any views axprassed In this meassage ave those of the Individual sender, excapt where the sender exprass, and with
authority, states them to be the views of the writer. This @mail cannot be sharad with any outsida third pariy other than
trasa that this email has been written 1o, unless permission has bazsn givan by the writer, in accordance with privacy
IE‘NS.
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Attachrment 1 -Hip joint suface replacement. pdf

»\u

} /ﬂ
Sitachment 2 - Modular Approach in hip resurfacing with cemerited and cement fres prosthests. pdf
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Adtachment 3 - Oiientation of the femaral companent in surface arthraplasty of the hip. pdf
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Attachment 4 - Biomechanical investigations to determing primary stablity of & new fermur hip resufacing systern in THR.doc

—'l

Attachment § - The Orlay hip endoprosthesis - 8 contealled prospective study - mid term results.doc
b

Attachment § - The minimally irvasive anterolaters! approach combined with hip onlay 1sswfacing. odt
e 24 ==
01 Type of complaints & revision.sls Q2 Number of irmplants. s B3 Clinical Support vls
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Bionik Resurfacing Head - Ceramic (10270238 - 10270258)

Surgeon revised the C-0-C hip
resurfaing into a Total Hip
Replacement

11.2%

0. 0.0%

The patient fractured the neck of femur due to
AVM. This wasn't a failure of the product,

Bionik Resurfacing Head - Metal {10270038 - 10270058, 10280138 - 10280158, 10280

638 - 10280658, 10282038 - 10282058

)

Surgeon revised the M-0-M hip
resurfaing into Total Hip
Replacements

88.8%

0 0.0%

We have 3 patients fractured the neck of femur
{one felt down from the horse and one fell up
from the ladder). 3 patients malposition of the
cups. The femoeral heads of the another 2
patients weren't varus position. Obiously they
were either surgical errors that happened
within the learing curve of the system or
patient probiems. Revision were not due to the
failure of the products.

Bionik Resurfacing Head - Metal (10260042)

[Metalosis 0 I 0.0% | 1 | 0.2% I n/a
Bionik Resurfacing Head - Ceramic {10270248)
]Femoral Neck Fracture 1 | 1.8% I i I 0.3% | n/a




2005 Bionik Resurfacing Femoral Head i2 455 0 o 0
2006 Bionik Resurfacing Fermoral Head 34 432 0 0 3 0
2007 Bionik Resurfacing Femoral Head 33 374 0 0 4 0
2008 Bionik Resurfacing Femoral Head a7 404 - 0 1 0 0
2009 Bionik Resurfacing Femoral Head 55 308 0 1 2 0
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The endoprosthetic provision of

hip jeints is still one of the most
suiccessiul orthopedic procedures.
Longevity of implants of more than 80 %
after 10 years fs the rule for older patients
[17]. if younger patients under the age of 55
years receive a hip prosthesis, he survival rate
sinks o below 80 % after 10 years, according fo
the Swedish Endoprosthetic Register.
However, higher longevity in younger
patients with conventional hip
endoprostheses has been described. One
possible cause under discussion for an
garly failure is, among cthers, high activity
in

younger patients. Of further significance is
the longer life :
expectancy of the younger patient, during
which loosening may occur. So it seems
expedient fo develop joint replacement
with zs Hittle

destruction of the patient's bone as
possible, relieving later exchange
surgery. The logical consequence was the
developmenti of a form of surface
replacement also known as Hip
Resurfacing in Anglo-American areas.

Historical Development

The concept of a hip joint replacement in
form of surface replacement is not a novelty.
An initial form of surface replacement was
Intraduced by Chamley in the 1950s. He
used Teflon shelis, which featured early
abrasion and proved useless [4]. In the mid-
70s, Wagner began
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implanting surface replacements named
after him. These consisted of metal or
ceramics for the femur and polyethylene (PE)
for the hip cup j31). This form of foint
replacement was often applied in Europe due
to promising early results. However, high
loosening rates were determined at a later
stage, which lead $o extensive failure and
disrepute of this type of joint surface
replacement. During a damage analysis of a
total of 124 Wagner dual cups implanted a
our clinic between 1977 and 1984, Rechl et al
[24] wera able to clinically and radiologically
re-examine 85 % of the patients. At an
average post-examination time of 107
months,

104 dual cups revealed loosening in & total
of 53 cases. The thin-walled polyethylene
cup was mere offen affected than the
femoral compenants, The cup deformed
under load and therefore lead to increased
abrasion in connection with the large
articulation area. This was made
respansible for partly very large defects in
the cup area, which required special revision
implants and bone fransplants. Strong
abrasion also parily created granulation
tissue, which lead from osteolysis to
connective fissue restructuring of the entire
femoral head. Although these loosening
procedures were part of a multifacterial
problem, the unfavorable material properties
came to the fore. At the same time, Salzer
{25] used cementless implanted ceramics-
ceramics fribological pairing, which however was
also abandoned = an early stage due to high
loosening raies.

Only a few centers continued working on
the development of surface replacement,
Amstutz later implanted medular systems
consisting of a metal head and a metal cup
with a thin intermediate polysthylene layer. A
Renaissance in surface replacement at the
hip joint was created after the renewad
introduction  of mefal-metal irihological
pairing with better production techniques.
Forged or cast componenis consisting of
chrome-cobalt alloys with high carbide
contents  featured excellent  abrasion
properties [22, 33]. Prosthetic systems
pased on this technology were developed by
Wagner [32] in Germany, Amstutz [26] in the
US and MeMinn {18] in England in the eady
19%0s. Only a few of these models were
implanted, whereby the design and
anchoring technology changed constantly,
as early loosening was still frequently
observed. A hybrid fixafion sysiem with
cementiass cup and cemented femoral
components in combination with the above-
mentioned metal-metal tribological pairing
finally asserted itself at the start of the new
miflennium.

Current state of development

These days, practically all large prosthetics
rmanufacturers are praviding a system for the
so-called hip joint swrface replacement.
Common to all is mefalmetal ftribological
paiing  with  high carbide contents,
cementless fixation of the cup and usually
cemented fixation of the femoral
components. Variations do however exist,
which not only determine the tribological
properties.
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Simulated tests proved a significantly
reduced sbrasion in metal-on-metal bearings
with <0,3 mm¥/year after the run-in period in

comparison to metal-polyethylene
tribological pairing with an abrasion of 30-
100 mmPyear [27). Abrasion in metal-on-
metal bearings is reduced after a cerfain
run-in period. The same is said to apply for
the situation in which the feroral component
is replaced, while the cup remains in situ.
Whether this poses a problem in the
combination of ,sun-in" cups and new large
ball heads is currently unknown. [ has {o be
assumed that the combination of a new
head and a run-in cup results in altered
clearance, which in tun influences the
lubricating ~ fim  between the joint
components.  individual  manufacturers
therefore supply the cup components with
metal inserts, which enable the later
replacement  of articulated areas  with
compietely new components {Fig. 1).

The role of the pariicles' size and mor-
phology is unclear to date. Pliiz [8, 23]
assumss that althcugh a reduced particle
volume is created when compared to
metal-PE tribological pairings, the reduced
size of the patticles creates a higher total
of :
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lubrication liquid

abrasion particles.

Already in the 1970s, increased serum
concentration of metalion (chrome and
cobalt) was proven in  metal-on-metal
bearings [5]. Further increases of ion
concentrations in serum and urine were not
discernable in surface replacements with
farge-diameter articulated cbmponents in
comparison to conventional hip joint
replacement with metal-on-metal bearings
[14].

As chirome and cobalt compounds are
eliminated in the kidney through glomerular
filtration, patients with kidney disease should
be excluded from these tribological pairings.
The same appfies to patients with evident
metal allergies. However, verifisble data
does not exist for either the increased
conceniration  of  metal - compounds
themselves nor for the presence of allergic
reactions to these. A clear recommendation
in this regard requires further abservations.
The same applies for the implant of metal-
on-metal bearings in childbearing age.
Although Bradner [3] was able o prove
increased  concentrations  of  metal
compounds in the peripheral blood of
pregnant women with this tribological
pairing, an increased concentration in cord

Fig.2 Femora! resurfecing. The enlargement
displays the indentations serving as resarvoirs for the

Fig.1 Modular surface replacement for the hip joint with cementless
anchoring and exchangeable metal inseri {CL-Resurfacing ,BS", CL-Metal Shell
85", metalinser; CL- cemeniless, 85 Bionic Syslem; Frme ESKA-mplants, Libeck)

blood was not asceriained. It is also unclear,
whether the increased metal concentrations

couid in f{ime result in, for example,
hypersensitivity and whether ihere is
increased a danger of secondary

degeneration development,

Wear depends on the macra-geometry

(component size, {i¥), the micro-geometry
(surface) and the lubrication between the
components. The larger the components
with the same other parameters, the less the
abrasion,
[9, 29]. However, it would not be correct to
say that larger component diameters aiso
lead to larger range of motion dimensions.
The dimension of movement is decisively
formed by the ratio beiween the femoral
head and neck diameter [2]. Nevertheless,
the large femoral components clearly reduce
the joint's luxation tendencies. The use of large
components is said to fead to kinematics more similar
to that of a healhy hip joint when compared to
conventional joint replacement [20]. The authors of
the trial do however concede that the results
may have been influenced by a certain bias in
patient selection.

Increased lubrication of componants through
a liguid fim would henafit from farge components
with



Abstract

as smooth a surface as possible [30].

Anather method is surface modification with
specific indentations, which sarve as liquid
reservoirs in the joint gap ta keep the volume
of lubrication film constant, therefore

reducing abrasion to a minimum.

{- Fig.2). '
The larger the femoral cemponents the

more extensive the bone loss will be during

implantation of the matching cup. This

situation seems logical. # also applies in

comparisen o conventional fotal hip
replacements [16).
A large difference is  cumently

ascertained in the fixation of the individual
components and heir surfaces.  Implants
with plasma-sprayed surfaces, chrome-
cobalt beads and three-dimensional mesh
spongy metal surfaces are  curently
predominant, So far no screws have been
applied i anchoring as the cups, wih the
exception of those manufactured by ESKA, are not
modular systems and hotes for screw heads in the
suriace of the sensitive slide face would resutt in
increased  abrasion.  Whether  surface
processing  would influence  lang-term
abrasion propeities of the articulated areas
remains to be seen. The same applies to
the varying clearance or leeway between the
components, A certain degree of clearance
is required to permit a constant |ubrication
film  between the bearing components.
Modern praduction technologies ensure a
repreducihie clearance, which is measurahle
and within micrometer range for surface
replacement.  Implantation of ihin-walled
cups can however cause changes to this
clearance and therefore to abrasion. The
component abrasion tested in the simulator
must therefora be considered as the ideal
case.
On the femoral side, the approach to the
hip joint, the preparation of the femeral
head and anchoring play a specific rols.
With regard to blocd sirculation of the
femoral head, the access to
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. Hip Joint Surface Replacement |

Summary

Modem surface replacement i is regarded as
an atiractive procedure for the replacement
of a degenerative aliered hip joint,
specifically in young patients. The high ex-
pectations placed in this form of joint
replacement are yef to be fulfitled. Earlier
implants with similar forms of surface
replacement have lead o high revision rates
through early aseptic loosaning in connection
with a high degree of material abrasion and
femaral neck fractures. These days, new
production technigues of metal-matal
{ribclogical pairing enable the use of sudace
replacement with minimum abrasion,

which in turn theoretically énables long-term
prosthetic service life. Long-term

rgsulie from the new generation of surface
replacement is still outstanding. Femoral

Resurfacing arthroplasty of the hip

Abstract
Resurfacing arthroplasty is regarded as an al- traclwe
method, especially for the young pa- fient who needs a
hip replacement, Howev- er, the high expectations
regarding this new lechnigue in THR must first be mat.
Earlier éxperiances wilh simitar forms of surfacs re-
placament have led 10 high revision rales with early
aseplic wear induced compoenent loosening and neck
fractures, Technical pro-gresses in production
techniques for metal- on-metel arficulations wilh
minimized waar have enabled e infrodustion of new
surface replacements for the hip jeint. Long-term resils
of these rasurfacing arlhroplasties are

sl due, Femoral neck fractures and fermoro-

acetabular impingement dre possible early

complications which require revision, The im-

neck fractures and femoroacelabular
impingemént proved to be possible early
complications. -The implzntation of these
systems Is technically demanding and requires

"2 high degree of experience from the surgeon.
~ Access-elafed traumatizing of muscles and
*hazards to the biood vessel supply of the
+ femoral head face the positive effect of

Tetaining ferrioral head bone substance and
improved sevision options in case of failure.,
The future will tell us if the young patlent in
particular

will benefit from surface replacement despite
his increased achwty_

Key words
Hip arthritis - Endoprosthesis — Resurfacing
arthoplasly — Metal-on-metal bearing

planlahon of these systems fequires a high degree of
operaive skill and experience on

the pert of the surgeon. Approach dependent irauma 16
the musculature and endanger-

ing of the blood supply to the femoral haed Is balanced
with Ihe positive effect of Ihe pres- ervation of femoral
bone siock and betler op- Hons in case of revision,
Whether the younger patiznt wilh a higher activity profils
and an ncreased chance of implant loosening aclu- ally
profils from the resurfasing arthroplasty wil be
defermined in the fiture.

Keywords

Hip arthiilis - Endoprosthesis - Resurfacing ar-
throplasty - Mstal-on-metd bearing
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A. ligamenti capilis femaoris
of the Ramus aeelsbulans

A.femoralis {communis)

A. ciicumiiexa femonis madialis

A. profunda femaris

A circumilexa famars faleralis
A, femoralis {superficiafis)

Theme

Ramus nulsiciys in
pestingolovealis

Ramus
profungus

Ramus
destendens

Ramus
acetabularis

View of femur from behind

Fig. 3: Anatomical display of the dorso-lateral region of a right famur with R. profundus and (he distribution of the Rr.
nutri, with cleary recognisable arcads formation. (Medified according to Tilmann (2005} Afas of Human Anatorny.

Springer, Heidelberg)

Fig. 4a Femord head, where only fhe carfiledge surface was removed, with he exception of the corticalls, o achieve a5

physiciogicel a force as possible, over a cemented cap. b Xeray of surface replacement implanied n the right hip joint with the

technigue described under Fig. 4a. The  cementlessl anchored cup, the resurfacing fixed with low-viscosity

cemant
(Femoral Head Shell Onlay)

hip is of parficular interest. Compromization
of the blood circulation the femoral head
can he assumed in case of destruction of
the Ramus profundus of the A. circumflexa
femoris medialis (Fig. 3}. This branch is
particularly threatened during the frequently
used posterior approach, as it runs along the
hase area of the exiernal hip rotators 101, 1t
lies beneath the figament of the M. obfurator
externus. We therefore prefer the anierc-
lateral approach to the femoral joint, even if
this occasionally complicates the exposition
of the femoral neck. When compared to con-
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ventional endoprosthetic hip replacement,
an extended solution of fibrous tissue is
required  to  sufficiently  display  the
acetabulum. otherwise the implantation path
is covered and constricied too much by the
retaining femoral head.

The preparaiion of the fermoral head
should preferably allow alignment of the
resurfacingp to the centre of the femoral
neck, If this is not obssrved, the hip's range
of motion dimensions are often restricted
even further than is the case by the
unfavorable relation between femoral neck
and

Fig. 5: X-ray of corvenlional surface replacement in
cementiess anchoring technigue.

head diameter. One example would be the
Coxa vara epiphysarea, which s
accompanied with an eccentric position of
the femoral head on the femoral neck. It this
disproportion  is  maintained  during
implantation, . postoperative
femorcacetabular impingement may occur
more frequently, and in tumn requires early
revision. However, if a concentric abrasion
does occur in physiological joint position,
we currenily see an indication for a newly
daveloped suiface replacement, in which
anly the femoral cartifage Is reduced up to
the corticalis, on which in turn a cap
without stem is cemented. Femoral fixation
is then usually performed with low-viscosity
cement, The discussion on vis-

cosity and thickness of the cement mantie is
confroversial. The excessive penetration of
the cement in the trabscula may lead to
bone necrosis in this area. . Stress shielding
can also play a role here and osteolysis and
consecutive fracturing of the femoral neck
may be caused in connection with & short
stem participating in femoral force.
Therefore femoral neck fractures and
impingsment are currently responsible for
early implantation-associated com plications.



Results

From amang our own patient material, 16

patients {average age 41 years) with exact
indication were provided with 20 surface
replacement  prostheses  (ESKA-Bionik-
System) between December 2003 and

February 2005. Compared to implants from
other manufacturers, the system s
implanted completely cement-free.
Spongiosa Metal forms the confact to the
pelvic bone as well as to the femoral neck.
An insert consisting of forged metal is
modularly inserted in the base and can be
replaced in an exchange situation. This also
enables the choice between an inser for
large head articulation and an insert for
standard articulation or polyethylene or
metal-on-metal  with  reduced  head
diameters, At an average follow-up pariod of
18 months, no infection or aseptic loosening
was observed in our patient material. On
average, the Hariis-Hip Score rose from 52
preoperative points to 92 postoperative
points. One femoral neck fracture and one
cup dislocation were recorded during the
observation period. This placed the revision
rate for our first surface replacement
systems at approximately 10 % [15].

Literature  specifies  revision rates
between 2 and 17 % [15}. Shimmin et al. [28]
reported on 3497 Birmingham cups at an
average post-examination period of 38
manths  via the National Auskalian
Prosthesis Register.

. whereby 50 femoral neck fractures, 12
cases of aseplic cup loosening, 4 cases of
femoral resurfacing loosening and 2
infections ocecursed. In total, the revision rate
was 2 %. Witzleb reported on satisfaciory
results after 420 surface replacemeants
{Birmingham Hip and Durom Cup). 238
patients were re-examined after an average of
2 years, The rsvision rate was 2.2 %.
Pafients provided with a dysplasia cup
displayed as good an examples as those
who received a standard cup.

Amstuiz et al. [1] published the results of
400 hybrid surface re-

Vorteile

Knochensparende Tectinik am Femur

Geringere Luxationshaufigheit
Better revision options an the femur

Organismus
Rare differences in leg length

Nachteile

Leicht erhdhter Knochenverlust am Azetabulum
© Gefahr der Schenkelhalsfraktur

"IEEI}IéEd'e' 'Lénézéit'e-rug'éb"ﬁigs'e und E?fﬁﬁr—tjﬁ-g-en
mit Revi_sionen

Joint replacement also possible in sub-capital or dia- Metallabrieb und Metallionen im

Keine Rekonstruktion des Offsets.

placements (Conserve Plus’} in 355 patients
with an average age of 48 after an average
follow-up period of 3.5 years. After 4 years,
94 4 % remained without exchange surgery.
The average Harris-Hip-Score was 893.5
points. 12 hips were replaced with
conventional total hip prostheses. 3 patients
displayed hip luxation. Heteratopic
ossification (Brooker IH-IV) occurrad in 10 %
of cases.

Gregoris  [11}  reported on 200
consecutive surface replacements (Durom

System) with good results. The avearage

age of the patienis was 43 years, the post-
examination period was 2.2 years. No
luxation, infections or loosening occurred.
Similarly good results were published by De
Smet {7] on 200 patients, who had received
Birmingham Hip Resurfacing. Only ons
femoral neck fracture was recorded at an

" average time of 1.1 years after implantation.

The best results were reported by Daniel et
al 18], who provided 446 patients below the
agie of 55 with Birmingham Hip Resurfacing.
The average follow-up period was 3.3 years.
Fellow-up was conducted cn the telephone
and via gquestionnaires. Clinical or

radiological controls wers not conducted.

Conclusions

The eardy and medium-term results of
modern surface replacements give rise to
the hope that long-term results are equally
positive. The clinical results are currently not
comparable with those of conventional hip
joint repiacement. In  comparison, the
complication rate is also increased. From
our point of view the primary causes for
failure

are femoral neck fractures and aseptic
loasening of the femoral components as well
femaroacetiabular impingement. A critical
aspect here is the corect positioning of the
cup and the correct alignment of the cap to
the femoral neck or the deformity of femoral
neck and femoral head. An extremely exact
indication and very presice surgical
technigue is required to ensure the implant's
success. Advantages and disadvantages of
surface reptacement are displayed in

. Tablein the form of an overview.

Early failurz may be caused hy the
implantation technique, which may lead %o
micro-fractures with later pseudo-arthrosis
under the femoral implant in the femoral
nack [21]. A further risk factor for the
femoral neck fracture is undersizing of the
femoral resuwrfacing. This leads o notching
of the femoral neck and therefore fo a
predetermined  breaking  point  with
guestionable long-term results. Mont [19]
therefora recommends implantation of the
surfage replacement with specially trained
surgecns only. As a possible tool to shotten
the learning curve, navigation could play a
larger role in future.

The large diameter of the femoral neck
presents an unfavourable relationship in the
head-to-neck diameter. This causes a
reduction in range of motion dimensions [2].
if the femoral neck impinges against the cup
or the marginal bone, it will not only cause
pain to the patient but alse sub-luxation
phenomena of the cap in the cup. These
can be so pronounced as to reguire
replacement of the femoral components.

The new generations of metal-on-meta
bearings with large
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diameter  display excellent abrasion

properties. However, these abrasive .

properiies only come into effect if the
components were optimally implanted and
edge load does not occur, which could
increase abrasion up to 500-fofd {21). The
larger the head diameter, the larger the cup
diameter [18] wil be, something which
opposed the objective of as hone-saving an
operation as possible, If surgery is required
due to faiture on the femeral side, the cup
will naturally not be exchanged, especially in
the case of large dimensions. Most hip
surface replacement systems display a
menehlock cup, whose surface cannot be
replaced, for example, on agcount of
increased abrasion.  Although simulator
trials proved this fo be relatively
unproblematic [12), it is said to increase ion
concenfration indirectly indicating increased
abrasion. We therefore prefer a modular
system which, in the case of revision,
enables the provision of a new inlay for the
cup.

Practical conclusion

Hip joint surface replacement remains an
attractive alternative to the very successful
standard endoprosthetics. Increasing
experience and information on error
mechanisms playing a role in these systems
will help to optimize the implants and to
improve implantation techniques.

Corresponding author

PD Dr. 1. Rudert

Clinic for Crthepedics and Sport Orthopedics at
the

Technical Uriversity of Munich lsmaninger

Sir. 22, 81675 Munich ruderl@lrz.lum.de

Conflict of interests Condlicts of inlerest do nol exist,
The corresponding author assures that there are no
existing connections lo a company, whose product was
named in the arlicle, or 2 company selling a competilive
preduct. Presentation of the lopic is independent.

310 | oer Orthopads 4 - 2067

311

Literature

1

[

[

Amstutz HC, Beaule PE, Dorey Fl et &, (2004) Me- tal-on-
metal hybrid surface erhroglasty: teo to six-year folloveup
study. J Bone Joinf Surg Am 86:

28-39

. Bader R, Scholz R, Steinhauser E el 2. (2004) The

influence of head and neck geomeiry on stebilty of tolal hip
replesement: & mechanical fest siudy. Acta Orthep Scand
75415421

. Brodner W, Grohs JG, BancherTodesca D et 2l. (2004)

Does the placenta inhibit lhe passage of chromivm and

- gobalt afier metd-on-meldl tofal Wp adhroplasty? J

o

&

o

-

==1

p=]

1.

=2

=

17.

18.

Arlhroplasty 19: 102-106

. Chamlay JC (1963) Tissuz reactions 1o polytetrafly-

ofoethylene (Letter). Lancet ii: 1379

Coleman RF, Herringion J, Scales JT (1873) Concen- trelion
of wear products in i, bloed, and urine afler lotal hip
replacement. Br Med J 1: 527-529

Danigl J, Pynsent PB, MoMinn Dd (2004) Metal-on- metat
resurfacing of lhe hip in pafients under the age of 55 years
wilh osteoartheitis, J Bone Joind Surg Br 86; 177184

. De Smath K, Patiyn G, Verdonk R {2002) Eady re- sulls of

primary Bimmingham hip resurfacing using a hybrd metel on
meta coupte. Hip Inf 12: 158~
162

. Doom PF, Campbell PA, Wemal J et &, (1998) Melal wear

particle charaterizaion rom mefal on me.

{al fotal hip replacements; Insmission elechon microscopy
study of perprostiel Ussues and iso- laled parlices.
Biomed Mater Res 42: 103-111

Dowson D {2001) Wew joints for the Millennium: wear
contratin tolal replacement hip joints. Prog inst Mech Eng
[H] 215: 335-358

. Gautier E, Ganz K, Kuigel § et al. (2000) Anslomy

of the medid femaral circumfiex arery and its sur- gical
implications. J Bane Joint Surg Br 82: 673~

383

Grigoris £ Roberls £ Panousis K, Bosch H {2005) The
evolilion of hip resurfacing arthroplasty. Or- lhop Clin
North Am 36: 125-34, vit

. Hardaker C, Dowson D, Isaac GH (2006} Head re-

placement, head rolation, and surlace damage ef. feels on
metal-on-meta! tofal hip replacements:

& hip simulator study. Pmg Inst Mech Eng {H} 220;
A9-217

. Hipp £, Glas X (2002) Idiopafhische Hiflkopfrekro- s ans

Orthopadie in Praxis und Kinfk. Ino Wil AN, Retig H,
Schiagel KF (Hrsq) Spezislle Orthopldie, Bd VI, Thisme,
Stutlgart

. Jacobs JJ, Hellab NJ (2008) Loosening and esteoly- sis

assosiated vilh metal.on-metal bearings: A'o- cal effect of
metal hypersensiivity? J Bone Joint Surg Am 88: 1171-1172

. Juhnke P (2006) Cberfchenarsatz des Hifige- lenkes:

Boppel-Cup-Profhesen. In; Gradimger R, Golwilzer H
{Hreg)} Springer, Betlin Heidelberg Naw York Tokio, S
120125

. Loughead JW, Starks |, Chesney D et &l. {2006) Re- moval

of acelzbular bone in resurfzcing arthro- plasty of the hip: a
comparison with hybrid (ote! hip arihroplasty. J Bone Joint
Surg Br 88: 31-34

Malcheu H, Herberts F, Eisler T e &, {2002) The Swedish
Tolal Hip Replacement Register. J Bone Joint Surg Am
84 (Supp! 2): 2-20

MeMinn D, Treacy R, LinX, Pynsent P (1936} Me-

t2l on metd surface replacement of the hip. Expe- rignce of
the Mciinn prothesis. Sfin Orihop Relat Res 329 {Suppl):
589-898

, Mont M, Ragland PS, Efenne G et &, {2008} Hip

resurfacing arthraplasty. J Am Agad Orthop Surg
14: 454463

2.

21.

2.

3,

24,

25,

(]

2

o

i

8.

2

=]

3.

[=1

32

[~

-~

.

3.

WMont M, Seyler T, Ragland PS et 2 (2007) Gait

andygis of padents with resurfacing hip arlhro- plasty
compated with hip osteoatthviis and sten- daed total hip
arthroplasty. J Arhroplasty 22: 100~

108

Morlock M, Bishop N, Rulher W et &. (2006) Bio-
machanical, morphological, and histological anz lysis of
early fallures n hip resurfacing arthroplas- fy. Proc Inst
Mech Eng [H] 220: 333-344
Miller ME (1985) The benelils of metal-on-metal totd hip
replacements. CAn Orthop Rela! Res 311:

54-59

Plitz W, Veihelmann A, Pellengati G (2003) Die Me- tal-
Metall-Paarungen fiir den kiinstichen Huftgs- lerkersalz.
Orihopdde 32: 17-22
Rechl H, Gradinger R, Hipp E (1990} Doppeloup-Ar- thro pastik
- Eine Problemanalyse. Demefer, Gr3- felfing

Salzer M, Knahr K, tocke H, Stark N {1678} Cement free
bioeeramic dauble-cup endeprosthesis of the hip-joint. Chn
Crlhop Relat Res 134: 80-86
Schmalzrizd TP, Fowdble VA, Ure KJ, Amstutz HC {1996}
Metal on metal surface replacernent of the hp. Technigue,
fixation, and eady resuifs. Clin Or- lhap Relal Res 329
{Supph: 3106-5114

Schmidt M, Waber H, Schon R (1996) Cobalt ¢hro- mium
molybdenum metal combination for modu- lar hip prostheses.
Clin Orlhop Relst Res 328 (Sup- pi): §35-847

Shimmin AJ, Bare J, Back DL (2005) Complcations
associated with hip resufacing ardhroplasty. Or- thop Clin
Norlh Am 36: 187-33

. Smith SL, Dowsor D, Goldsmith AA {2001) The ef- fect of

fernoral head diamelter upon lebrigalion and wear of mela-
on-melal total hip replace- ments. Pro Inst Mech Eng [H]
215161170

Udofia 1J, dn 24 (2003) Elastohydrodynamic ubd- cation
analysis of metahonmeial hipresurfacing prostheses. J
Biomech 36: 537-544
Wagnrer H (1978) Surface replacement arthroplas- ty of the
fip. Ciin Orlhop Relat Res 134: 102130

Wagner M, Wagner H (1996) Preliminary results of

uncemented melal on metel stemmed and rasur- facing hip
feplacement arhroplasly. Cfin Orlhop Relat Res 329
{Suppl): 578-586

Weher BG (1896) Experiance with the Melasul lo- tal hip
bearing system, Clin Orlhop Refat Res 329 (Suppl). $69-
1




Title: Modular Approach in hip resurfacing with cemented and
cement free prosthesis

Author:  Schoiz J, Wirth H, Gradinger R, Thomas W

Source:  Study Group ESKA Hip Resurfacing

Data summary
Methods: Multi centre single surgeon prospective clinical study

Study enrolments commenced February 2003 with total enroiments to 31/1/06
- 248 patients

Implants are the:
¢ Metal Shell, cement less "BS"
s Modular liner Metal Insert silver "BS"

» Resurfacing component Hip Surface Replacement "BS" either applied
cemented or cement less (spongiosa).

All components are manufactured by:
ESKA Implants, Libeck, Germany.
Reference Centers enrolled in the Clinical Study

(1)  Prof. Scholz, Zentralklinikum Emil von Behring, Berlin, Germany
(2) Prof. Wirth, Annastift, Hannover, Germany
(3) Prof. Gradinger, Klinikum rechts der Isar, Miinchen, Germany

(4} Prof. Thomas, Clinica Quisisana, Rome, Italy

Centre | Enrolled patients Complications |Number of |{Remarks
revisions
(1) 130 3 femoral 3 Complication oceurred during initial
neck period of learning curve
fractures
(2) 78 6 ' i 1 Loosening of femoral component
5 no sufficient bone stock for
. resurfacing ~ intraoperative change
(3) 20 2 2 1 Femoral neck fracture
1 Migration of shell -
(4) 20 1 Revision case was made
endoprosthesis with custom special
surface coating.

Note: Data as per Jan 31, 2006
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Title: Orientation of the Femoral

Component in Surface Arthroplasty
of the Hip

Authors: P. E. Beauléd, J. L. Lee, M. J. Le Duff,
H. C. Amstulz, E, Ebramzadeh

Source: The Journal of Bone & Joint
Surgery, Volume §6-A,
Number 9, September 2004

Background: Although the orientation of the femarst component bas been shown to infiucnce the outcome of total
hip reptacement. its effect on the clinical outceme of surface arthroplasty has not been studied, to our knowledge.

1he purpose of this study was to examine the relationship between femoral component positioring and the outcome
ol a surface arthroplssly of the hip.

ffethods: We reviewed the results of ninety four hybrid metal on metal surface arthroplasties in patients who were
‘orly years oid or yourger at the time of the operation and were followed for & minimum of two years or until the pros
shesis failed. Measurements of the hip reconstruction were made on the anteroposterior peivic radiograph. Ihe corre
lation between the orfentation of the femoral component and the outeeme of the arthroplasty was evaluated, as were
siresses within the resurfaced femoral head asz a function of the crientation of the fervaral component-

Results: The mean duration ©f follpw-up was 4.2 years, Thirteen hips had @ sidverse outcome, defined as conver
sion to a totai hip replacement, radiolucency of =1 mm in thickness adjacent to the femoral stem, of narrewing of the
femoral neck of »10%. The mean femoratl stem-shaft angle in the coronal plane wis 138%, with the hips that had an
adverse outcome having a sighiffeantly Lower moean angle than the rest of the cohorl (133° compared with 139°%, p—
0.03). Hips with an angle of £130° had an ‘norease in the refative sk of ar adverse outceme by a facicr of 6.1 {p <
0.004), In the entire cohort, stresses in the superior aspeet of the rosurfaced femoral head were substantaliy lower
during stow watking than they were durng fast walking (7.2 /mm? compared with 14,2 N/mm?).

Conciustong: Optimizing the femora!l stem-shalt angle toward 3 valgus onientation Eiuring the preparation of the fem
orz. head is 'mportant when @ hip is being reconstructed with a surface arthroplasty because the reswifaceg hip

transmils the [oad through a narrow critical rane m the feroral head-neck region and the valgus angulaticn may re
duce these stressus.

Early results of hip surface replacement using metal-on-PE as bearing option has
not been sufficient because of high failure rates.

Now, interest is awakened again due to the advantages of modem metal-on-metal
bearing options as aiternate bearing option in conventional hip arthroplasty. Metal-
on-metal shows significant advantages in wear behaviour, but other failures like
osteonecrosis or fractures of the femoral head are of greater importance.

in the clinic of the author 826 surgical procedures have been performed between
1886 and 2003 using hip surface replacemeant in hybrid-lechnique (cemenied hip
surface replacement and cementiessly implanted acetabular component).

94 cases have been examined in patients <40 years old which at least hade besn
implanted for two years or had been explanted. Posterior approach was chosen
except for two casses. It was aim of this study to find how pesition of femoral
component and the result are correlated,
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As a result the author summarizes that the number of failure is related {o a neck
shaft angle $130°. The relative risk of an early problem is 6 time as large than
in cases where the neck shaft angle is >130°. lllustrations of forces involved,
lever arms and calculation schemes are rendered by the authors.

This study shows that the positioning of the femoral component is of sama
importance as it is in conventional HTEP.

The pasitioning of surface replacement is of rajor importance because the
anchorage suriace is smaller.

Freeman, Jolley and Amsiutz are quoted who recommend a rather vaigus
positioning with respect to the neck shaft angle.

The author finds hip surface replacement an effective solution in restoring the joint
function in younger patients if an optimal positioning of the femoral component in
valgus crientation is taken into account so that the load within the critical arsa is
transferred to the femoral neck by the hip surface replacement.
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Title: Biomechanical investigations to determine primary stability of a new femur hip resurfacing system In total
hip replacement.

Introduction: Femur hip resurfacing systems are more frequently used in total hip replacement. Some systems
are based on different fixation techniques as well as different designs. The presented investigations were
performed o analyze a new resurfacing concept regarding the primary stability.

Methods: 4 fresh human cadavers were used to perform hip resurfacing on beth sites. The onlay resurfacing
system we used was provided by ESKA implants (Libeck/Germany). All implants were fixed with specific bone
cement. After surgery the proximal femur were resected and fixed into the biomechanical testing system. To
determine the primary stability increasing rotating forced was applied orthograde to the ferncral neck until bone
failure or implant loosening occurred, Endpoint was defined as femoral neck fracture or implant loosening.

Results: Increasing rotation forces did not lead to implant loosening in one case. All subjects showed femoral
neck fracture prior lposening in all cases. The mean rotation force at neck fracture was 59 Nm. The results were
constant and reproducible,

Conclusion: The new concept in hip resurfacing provides only marginal bone resection and high primary stability.
A spedific designed implant and implantation technique as well as the used bone cement characterized by a
specific viscosity leads to a very high primary stability. Combined with minimal invasive surgery patients will be
able to sharten the rehab phase significantly. Side effects as luxation, instability, fength differences were
expected to appear less frequently. :



Title: The Onlay hip endoprosthesis — a controlied prospective study — mid term results,

Introduction: ‘

Recently used hip resurfacing systems remove bone and reduce biomechanical properties of the femoral neck and
ignore the individual joint congruency and position. As much bone was removed from the head as much the
biomechanical properties decrease. The Onlay Resurfacing technique preserves compiete bone stock and
individua! anatomy without any change in Offset or leg length.

Methods:

74 patients with primary osteoarthritis underwent hip onlay resurfacing. Men aged 51 yr, BMI 26.6. The onlay
resurfacing system of ESKA implants (Libeck/Germany) was used, The femaoral component was cemented. Alf
Onlay prosthesis have the Biosurf structure which provide less metal wear. A modular acetabular cementless
component was used. The control group (n:74) got a standard cementless THA. All procedures were performed
by one surgeon, minimal invasive approach was used, same post Op treatment in both groups.

Results:

In the Onlay Resurfacing group the HHS impraved 6 weeks, 6 month and 2 years after surgery from 46 to 89, to
98 and 98. At 6 month and 2 years the SF12 score (mental and physical) improved to normal.

At 6 weeks, 6 month and 2 years the standard THA showed improvement in the HHS from 42 to 85, to 92 and
93. The SF12 showed normal level 2 years after Surgery. One neck fracture occurred in the Cnlay resurfacing

group, ane DVT in the standard group. No implant failure in both groups. Blood loss was significant less after
Onlay Resurfacing,

Conclusion:

The new concept in hip resurfacing provides onty marginal bone resection and excellent early functional outcome.
The outcome was better in the Onlay group compared to standard THA. Combined with minimal invasive surgery
patients will be able to shorten the rehab phase significantly. Side effects as luxation, instability, length
differences were expected to appear less frequently.



Operative Orthopadie
und Traumatologie

The Minimally Invasive Anterolateral Approach Combined with Hip

Onlay Resurfacing

Ludger Gerdesmeyer"2, Hans Gollwitzer?, Peter Diehl?, Bjorn Buttgereit®, Maximilian Rudert!

Abstract

Objective
Minimally invasive anterolateral approach in hip resurfac-
ing with complete presetvation of muscular integrity.

Indications
Primary or secondary osteoarthritis of the hip.

Contraindications

Approach:

~None.

Ontay implant:

~Females > 55 years with osteoporosis.

—Males » 6o years with osteoporosis,

- Severe varus deformity (CCD [collodiaphyseal] angle
<100%.

- History of metal allergy.

- Clinically retevant renal insufficiency.

- Radiologic appearance of avascular necrosis stage 3 and
4 according to Ficat.

- Femoral head cysts > 1cm in diameter.

Surgical Technique
Supine position with possible overextension of the hip,
longitudinal incision along the intermuscular septum and
blunt intermuscular dissection between gluteus medius
and tensor fasciae latae, partial resection of the anterior

Oper Qrthop Traumatol zo09 Nr.1 ® Ursan B VogEL

capsule and anterior distocation of the hip with complete
proximal release of the capsule. Dislocation of the fernoral
head and dorsal positioning, reaming of the acetabulum
to implant the cementless acetabular component, exposi-
tion and reaming of the femoral head in extensien/adduc-
tion and external rotation, implantation of the cemented
onlay endoprosthesis.

Postoperative Management
Prophylaxis of thromboembolism and periarticular ossifi-
cation, Rehabilitation with weight bearing as tolerated
starting on the day of surgery, ergometer training from
day 4 after surgery.

Results
31 patients with osteoarthritis underwent onlay resurfac-
ing via a minimally invasive approach.The Harris Hip
Score improved from 43.9 to §7.1at12 months after sur-
gery. Adverse events such as fracture, dislocation, nerve or
muscle lesions did not occur, and clinically significant
thromboembolism or infection was not observed.

Key Words
Minimally invasive - Hip - Approach - Onlay -
Prosthesis - Ostecarthritis - Resurfacing
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Der minimalinvasive anterolaterale Zugang zur Implantation einer Hilftoberflachenprothese

Zusammenfassung

Operationsziel
Implantation einer Hiiftonlay-Femurkappenendoprothese
fiber einen minimalinvasiven anterolateralen Zugang mit
komplettem Erhalt der muskuldren Integritat.

indikationen
Primare und sekundire Koxarthrose.

Kontraindikationen
Lugang:
— Keine.
Onlay-Femurkappenendoprothese:
—Frauen > 55 Jahre mit Osteoporose.
—Mannet > 6o Jahre mit Osteoporose.
— Schwere Coxa vara (CCD-[Centrum-Collum-Diaphysen-]
Winkel < 100°).
—Metallallergie.
- Klinisch refevante Niereninsuffizienz.
~ Hiftkopfrekrose Stadium 3 und 4 nach Ficat,
— Femurkopfzysten > 1 cm im Durchmesser.

Operationstechnik
Riickenlagerung mit der Mdglichkeit, durch Aufklappen des
Operationstischs das Hiftgelenk zu extendieren, gerader
Hautschniti entlang dem Septum intermusculare und
stumpfe digitale Priparation der Muskelliicke zwischen
Musculus gluteus medius und Musculus tensor fasciae la-

Introductory Remarks
Resurfacing in total hip arthroplasty expetiences a re-
vival in modern orthopedics and becomes more and
more popular. The concept itself has first been estab-
lished in the 1980s {7]. Wagner described a bone-pre-
serving technique already in the mid 1970s, which is still
well known as the Wagner cup arthroplasty [8]. The ap-
proach was excellent, but poor tribological properties
and failures of the polyethylene (PE) used as mono-
block acetabular component resulted in a high early fail-
ure rate. Furthermore, small cement particles were
generated due to significant deformation of the very
thin PE acetabular components during weight bearing,
and these cement particles initiated third body wear and
consecutive failure [3, 4]. Improved technical know!-
edge and usage of advanced materials with better tribo-
logical properties have significantly increased survival
rates and initiated a revival of hip resurfacing. All cur-
rent implants used for resurfacing commonly require

66

tae, partielle Resektion der vorderen Gelenkkapsel, Luxation
des Femurkopfes nach veniral und komplettes Kapselre-
lease am Azetabulum. Luxation des Kopfes in die dorsale
Luxationssteliung, Frdsen des Azetabulums fiir die zement-
lose Implantation der modularen azetabuldren Komponen-
te. In Extension/Adduktion und Auflenrotation Darstellung
des Femurkopfes und Formfrdsen des Kopfes, Implantation
der zementierien femoralen Komponente.

Weiterbehandiung
Prophylaxe einer Thrembose und periartikuldrer Ossifika-
tionen. Beginn der Mobiiisation am Operationstag mit
schmerzadaptierter Belastung, Ergometertraining ab dem
4. postoperativen Tag.

Ergebnisse
31 Patienten mit einer Koxarthrose wurden iiber einen mini-
malinvasiven anterolateralen Zugang mit einer Hiiftonlay-
Femurkappenendoprothese versorgi. Der Harris-Hip-Scare
verbesserte sich 12 Monate postoperativvon 43,9 auf 97,1
Punkte. Es traten weder Komplikationen wie Fraktur, Luxa-
tion, Nerven- oder Muskelschiden noch Thrombosen oder
Infekte auf.

Schliisselwoérier
Minimalinvasiv - Hiifte - Zugang - Onlay - Prothese -
Arthrose - Oberflichenersatz

substantial bone resection at the femoral head, with loss
of subchendral sclerotic bone [1, 2, 7]. Resection of sub-
chondral bane — which shows the best biomechanical
properties — is contradictory to the original concept of
resurfacing. By contrast, the onlay resurfacing tech-
nique avoids bone resection, enables improved biome-
chanical properties, more anatomic relations of the
femoral head, and an improved head/neck ratio. With
the Biosurf surface topography of the femoral iinplant,
a significant reduction of wear and metal debris can be
achieved as well. Fligh modularity of the components
guarantees better options in the case of revision. How-
ever, complete preservation of the femoral head is auto-
matically followed by a minimized intraoperative situs.
An appropriate surgical approach is therefore manda-
tory. By using guidance systems such as Kirschaer wires
or templales, the approach has to be increased in size.
Therefore, the dorsal approach has been used most fre-
quently, which is associated with a high risk of avascular

Oper Crthop Traumatol 2009« N1 @ UrBaN & VooeL
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necrosis as a result of cutting the perfusing vessels of the
medial femoral circumflex artery [1, 7]. On the other
hand, if the standard anterolateral approach, first de-
scribed by Watson Jones, is used, the preserved femoral
head prevents adequate exposure and preparation of
the acetabulum and correct insertion of the acetabular
compogent [5]. Suboptimal placement is often due to
increased anteversion and inclination, leading to a sig-
nificant increase of metal wear [6]. To prevent these
approach-related side effects, we have developed a
modified anterolateral approach to be described in this
study. This new approach is characterized by excellent
exposure of femoral head and acetabulum, prevention
of avascular necrosis caused by vessel damages and
complete preservation of bone and muscle, which makes
fast-track rehabilitation feasible.

Surgical Principles and Objective
Resurfacing of the femoral head by using a modified
anterolateral approach with minimally invasive surgi-
cal technigue. Excellent exposure of the acetabulum
and femoral head with complete preservation of sur-
rounding muscles. Resurfacing without bone resec-
tion, but with reconstruction of the individual ana-
tomic structures and relations.

Advantages

o Surgery is possible in supine position.

o Excellent exposure of the acetabulum und femoral
head.

a No guidance system (Kirschner wire, navigation,
X-ray) required.

o Protection and preservation of muscle insertions to
the femur.

o Preservation of the anatomic head/neck ratio.

« Extension of surgical approach easy to perform,

= Preservation of the individual anatomy.

Disadvantages

e Extensive soft-tissue preparation.

» High learning curve compared to standard ap-
proach.

o No long-term follow-up data.

o Extended duration of surgery.

Technically demanding in muscular patients.

€
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Indications
Primary and secondary osteoarthritis of the hip.

Contraindications

Modified Approach

Obesity 3° according to the WHO classification..
Previous surgery via anterolateral approach.

Onlay Resurfacing

Females > 55 years with osteoporosis proven by bone
mass measurement.

Males > 60 years with ostecporosis proven by bone
mass measurement.

Severe varus deformity (CCD [collodiaphyseal] an-
cle < 100°).

Severe coxa vara epiphysaria so that roundness can-
not be restored by reaming the head and the femoral
component is seated without full bony contact.
History of metal allergy.

Clinically relevant renal insufficiency because of in-
creased metal ion concentration due to wear.
Avascular necrosis of the femoral head stage 3 and 4
{Ficat).

Femoral cyst > 1 cm in diameter.

Patient Information

General surgical risks, e.g., thromboembolism, infec-
tion, bleeding, delayed/complicated wound healing,
dislocation, nerve lesions.

Loosening of the implants.

Implant without long-term follow-up data.

Ectopic ossifications.

Intraoperative change of the surgical strategy to an-
other implant, if indicated.

Metal wear.

Induction of metal allergy possible.

Fracture of femoral neck.

Painful hematoma.

Preoperative Work Up

Physiotherapy to improve range of motion and reduce
contracture which facilitates the surgical procedure.
Physical exercising.

Reduction of weight.

X-ray: anteroposterior and lateral according to
Lauenstein.

Presurgical peripheral catheter nerve block.
Perioperative antibiotic prophylaxis with second- or
third-generation cephalosporin iv., single dose; in
case of surgery duration > 2 h, second applicafion of
antibiotics is recommended.
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surgical Instruments and Implants

Standard instruments for hip replacement.

Specific instruments and implants for onlay hip resur-
facing (ESKA Implants, GrapengieRersiraBe 34,
23556 Litbeck, Germany),

Specific retractor set (MIOS, provided by Aesculap,
Am-Aesculap-Platz, 78532 Tuttlingen, Germany)
used for minimally invasive procedures in total hip
arthroplasty with smooth and broad design, and cur-
vatures from 30° to 90° to protect muscles.
Minimized acetabular reaming system (optional).
Jet-lavage system.

Largely curved insertion instrument, minimally inva-
sive socket impactor (ESKA Implants).
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Surgical Technique

Figures1to

M. gigteus med. M. te]nsur fasciae latae

Figure1

Patient placed in supine position allowing to hyperextend the
hip up to 30° onthe aperating table.10 cm skin incision be-
tween the tip of the greater trochanter and the anterior supe-
rior ilfac spine, just above the intermuscular septum between
the gluteus medius and the tensor fasciae iatae.
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Anesthesia and Positioning

Combination of general anesthesia with femoral
nerve block is recommended,

Patient-controlied analgesia [9].

Supine position on operating table allowing 30° hip
extension by bending the operating table.
Countralateral stabilization of the patient with operat-
ing table fixation tools.

" Fixation of the coniralateral leg.

Disinfection and draping of the leg allowing full range
of motion.

Tractus iliotibialis

Figure 2
Incision of the fascia within the anterior aspect of the iliotibial
band.
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Figure 3

Dorsal retraction of the gluteus medius and gluteus minimus
by a 60° curved Hohmann retractor. A btunt and broad retrac-
tor is placed medially of the femoral neck to retract the tensor
fasciae iztae anteriorly. A go® retractor is placed close tothe an-
terior rim of the acetabulum providing good exposure of the
capsule.

Figure 4

Incision of the capsule is performed in longitudina! direction of
the femoral neck. Another incision is placed perpendicular
along the anterior rim of the acetabulum to release the cap-
sule as much as possible. Complete capsulotomy is essential
for adequate exposure and to continue resurfacing.

Figures

The gluteus medius and gluteus minimus are gently released

from the lateral aspect of the pelvis. Abduction facilitates the
detachment to create a dorsal muscular pouch for dislocation
of the femoral head from anterior dislocation position to dor-
sal. This important step should be done digitally and gently to
avoid muscle lesions.
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Figures 6aand 6b

Dislocation of the femoral head toan
anterior position is achieved by adduc-
tion and external rotation {a). Resec-
tion of surrounding osteophytes is re-
quired, if luxation is not possible (b).

Figurey

The transfer of the femoral head between gluteus medius, gluteus minimus and the
ilium from anterior to the dorsal dislocation position has to be done very gently by
flexion and simultaneous roiations until the final dorsal dislacation pasition is
reached, Then, the release of the capsule has to be compieted to provide better mobi-
lization of the femoral head. The release should be done very close to acetabuiar bone,
completing a circumferential capsular release of 360° If release is done within a wider
distance tothe bone, bleeding can occur.

Figures 8aund 8b

After capsular release has been fin-
ished, the femoral head is dislocated
into the dorsal muscular pouch (g) al-
lowling exceflent exposure of the ace-
tabulum (k).
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Figure g

After complete exposure of the acetabulum has been achieved,
reaming is started with the smallest size until the teardrop po-
sition is reached. Further reaming is done with size increasing
in z-mm steps until the size of the smaliest possible implantis
reached.The first reaming phase of the acetabulum ends with
this step.

Figure1o

Repositioning of the femoral head into anterior dislocation by
gentle abduction and external rotation. Extension of the hip is
achieved, if the operation table is bent up to 30°; exposure of
the head is much easier now due {o relaxation of the gluteus
medius and gluteus minimus in this position. Two 3¢° retrac-
tors are placed around the neck for complete exposure of the
femoral head.

Figure 11

The reamer that fits the femoral head loosely has to be chosen
first to start reaming until the asteophytes are removed and
the head appears round.

After afl osteophytes have been removed and the head is
rounded, the next smaller reamer should be used to start final
head reaming by z-mm steps until all cartilage is removed. The
last measured reamer carresponds to the largest size that can
be implanted. Weakening of the subchondral bone stock oc-
curs after extended or asymmetric reaming of the femoral
head. If the femoral reamer is used In very close bone contact
and reaming load is light, the subchondral bane is kept in ex-
cellent and unaffected condition,
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Figuretz

Atrialimplant is placed on the femoral head in press-fit tech-
nique to verify the reaming size.The trial implant is left in
place while the femorat head is transferred back to the dorsal
dislocation pasition for final reaming of the acetabulum,

Figure 13

The second reaming phase starts with the reamer used before
until the correct acetabular size is reamed (6 mm largerin di-
ameter than the femur). The correct size is determined by the
femorat size (femoral head reamer + 6 mm = correct acetabular
reamer).

At the end of acetabular reaming, the subchendral cancefious
structure is reached and subchondral sclerosis is apened to al-
low ossecus integration of the implant.

If the acetabulum was overreamed while femoral head was de-
creased in size,a mismatch of the components could result be-
cause a specific femoral component needs to fit a specific cor-
respending socket and inlay. To avoid mismatch, we recom-
mend to start reaming of the acetabulum first until the
smallest socket which could be implanted is determined, fol-
lowed by reaming of the femoral head to the largest size that
fits the head. Then, the surgeon can easily continue reaming
the acetabulum to the appropriated size.

Figure1g

The acetabularimplant is fixed on the curved impactor. Ace-
tabulay implant size = femoral implant size + 8 mm. The ace-
tabulum has to be underreamed with the implant being over-
sized by 2 mm compared to the final acetabular reamer (socket
size = femoral size + 8 mm}). Malpositioning of the Implants oc-
curs, ifexposition of the acetabulum is not completed. Large
soft-tissue layers prevent exact positioning of the socket. Inad-
equate position commonly appears as increased inclination or
anteversion or even both, A complete release of the capsule de-
creases the risk of malpositioning. Specific navigation systems
could be anoption to reduce the malpositioning risk.
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Figuresisa andisb

Adisposable PE inserter has to be used to impact the
acetabular implant {a) until correct positioning and
depth of the socket are achieved (b), Eccentric impact
leads to nonvisible deformities that induce peak load
and increased debris rate and, thus, has to be avoid-
ed. If the final acetabular implant is seated (b} and
correction of the implant is needed, an asymmetric
impaction on the rim of the socket is not allowed. I
any carrection is needed, the socket-inserting instru-
ment has io be used. Asymmetricimpaction leads to
a relevant deformation of the implant and the cone
Jjunction between inlay and socket is not possible
anymore, If the inlay has been inserted in a deformed
socket, the fixation of the infay is no longer cone-
based. Therefore, the specific impactor tools have

to be used.

Figure16

The insert should beinserted manually to avoid tilt-
ing followed by impacting the insert with the sin-
gle-use PEimpactor. Tilting of the insert must be
avoided to guarantee an easy remeoval of the insert in
case of revision.

Figure 1y

Repositioning of the femoral head into anterior dis-
location for final reaming. To finalize reaming, the
soft reamer is recommended. The size is determined
by the acetabularimplant (size of acetabularim-
plant -8 mm = reamersize to finalize the head),
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Figure18

The trial implant is placed again in anatomically
correct position guided by the individual
neck-head junction. Then, the guiding holeis
drilled and widened to facifitate and guarantee
fast and reproducible implantation of the femo-
ral component.

Figure1g

Jet lavage of the femoral head and preparation of
the low-viscosity bone cement (Heraeus LV ce-
ment, Philipp-Reis-StraRe 8/13, 61273 Wehrheim/
Taunus,Germany). The cup has to be filled until
2mm of the guiding pin are still visible. When the
cement starts to be pasty, the onlay implant has
to be placed on the femoral head.

Figures 20a and 20b

The implant has to be seated with permanent
pressure and gentle harmmer impaction (a),
cleaning of the head, jet lavage, and reposition-
ing followed by examination of the range of
rotion (b). Femaroacetabular impingement
must be avoided. Check for impingement by
flexion and internal rotation of the hip. Femoro-
acetabular impingement is caused by osteo-
phytes, [ocated at the anterior aspect of the
head-neck junction or the corresponding aspect
of the acetabulum. if the osteophytes are re-
moved, recheck for impingement before wound
closure.

74

Oper Orthop Traumatol 2005 - Nr.1 © URBAN & VOGEL



Gerdesmeyer L, et al. Minimally Invasive Anterolateral Approach in Hip Resurfacing e

Figure 21

Removal of allinstruments. Now, the position of the implants
can easily be verified by fluoroscopy. If correction of the irm-
plants is required, the specific impacter tools have to be used.
Insertion of one drain and wound closure. Sterile dressing. -
X-ray control.

Acetabular component Femoral component

Postoperative Management

 Continuous passive motion starts on the 1st day after
surgery and is continued until full range of motion is
achieved and soft-tissue swelling has disappeared
marking the start of the outpatient phase.

* Nonsteroidal anti-inflammatory drugs and metarni-
zole as basic analgesics.

» Vital parameters observed continuously on the day
of surgery.

@ Mobilization with two crutches from the day of sur-
gery with weight bearing as tolerated, increase of
weight bearing up to full weight bearing as tolerated.

° We remove the drain on day 2 after surgery.

° Prophylaxis of thromboembolism until full weight
bearing is achieved.

. ¢ Initiation of early rehabilitation on day 4 after sur-
gery with 3 x 15min of cycling on an ergometer (max-
imum 50 W, 80 rpm).

° Suture removal 12 days after surgery.

Etrors, Hazards, Complications

¢ Bony defects of the acetabulum can occur, if reaming
is not performed precisely in the central part of the
acetabulum, Primary instability of the components
results, if bony integrity of the acetabulum is lost: ad-
ditional screw fixation is recommended.

e Transient disturbance of the femoral nerve, if retrac-
tors are placed at the anterior aspect of the acetabu-

Oper Orthop Traumatol 2009 Nr.1 ® Ursan & Voo

far rim: the retractors should be placed with bony
contact to the anterior acetabulam, '

Lesions of small vessels of the gluteal region cause
minor hematoma because the femoral head has to
pass the interval between the dorsolateral aspect of
the acetabulum and the gluteal muscles. These minor
bleedings are difficult to coagulate because of the
minimally invasive approach; the resulting hemato-
ma is clinically of no relevance and resorbed sponta-
neously without any specific treatment. If prepara-
tion and luxation of the femoral head are done gently,
bleeding risk can be reduced.

Mismatch of the components, if the acetabulum was
overreamed while femoral head was decreased in
size: start reaming of the acetabulum first until the
smallest socket which could be implanted is deter-
mined, followed by reaming of the femoral head to
the largest size that fits the head. The femoral size
determines the size of the socket. If both components
cannot be adapted, the onlay procedure cannot be
performed and surgery has to be changed to a stan-
dard resurfacing,

Femoroacetabular impingement: resection of the os-
teophytes located at the anterior aspect of the
head-neck junction or the corresponding aspect of
the acetabulum,

Neck fracture after surgery; resurfacing implants are
associated with neck fractures known as peripros-
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thetic fractures: conversion to a standard total hip.
Due to the moduiarity of the acetabular component,
the socket stays in situ and the inlay is only changed if
Necessary. _

@ Loosening of the femoral component: the head is re-
sected, a short stem or standard femoral stem is im-
planted, and the inlay has to be changed to fit the new
femoral component.

o Loosening-of the socket: the socket should be re-
moved and exchanged for a larger one that provides
primary stability. A new specific inlay has to be im-
planted that fits the femoral component; otherwise,
the femoral component has to be exchanged for a
standard system to fit the new acetabular size.

Results
From December 2005 to June 2006, 31 patients (19
males, twelve females; mean age at the time of surgery
55 years [29-G6 years]; mean body mass index 29.2
kg/m? [26.9-30.3 kg/m?]) underwent hip onlay resurfac-
ing via a minimally invasive anterolateral approach us-
ing the ESKA onlay implant in all cases. 17 operations
were performed on the right and 14 on the left side. Re-
surfacing was indicated because of primary or second-
ary osteoarthritis of the hip. Patients with ongoing os-
teoporosis were excluded, The primary outcome criteri-
on was defined as a change at follow-up compared to
baseline in regard of the Harris hip scoring system 12
months after surgery. The change in pain perception mea-
sured on a 10-scale visual analog rating system (VAS), the
percentage of fractures and loosening were used as sec-
ondary criteria. 18 out of the 31 patients suffered from
primary and 13 from secondary osteoarthritis (eight cas-
es of dysplasia, three cases of posttraumatic ostecarthritis,
and two cases of systemic rheumatoid arthritis). Mean du-
ration of surgery was 81 min (54-145 min). Operating time
was significantly longer (up to 143 min) in the first ten cas-
es; mean blood loss was measured at 280 cm? (140-510
em?®). Cell saving was performed in all cases. Autologous
blood sampling was not required prior to surgery. To
prevent heterotopic ossification, ibuprofen 600 mg was
administered three times a day over a period of 10 days
and standard thromboembolism prophylaxis was done
until full weight bearing was achieved. Patients stayed in
hospital for a mean of 7 (+ 3) days, followed by 3 weeks of
rehabilitation. Rehabilitation consisted of pain-adapied
weight bearing within the fufl range of motion and ergo-
meter iraining at a load of up to SO W and.a frequency of
80 rpm. Cycling was allowed from postoperative day 4,
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if no secretion was noted. The ergometer training was
done three times a day to a total of 45 min and highly
accepted by the patients.

12 months after resurfacing, functional outcome was ex-
cellent. The Harris Hip Score improved to 97.1 points
compared to 43.9 points at baseline and subjective pain
sensationwas scored at 0.6 points on the VAS compared to
8.5 points at baseline. Severe side effects such as fracture,
nerve or musculoskeletal lesions, thromboembolism or in-
fection and approach-related side effects like delayed
wound healing, limping or muscle insufficiency were not
observed. Two patients showed relevant hematoma with
load-related pain while cycling and walking without the
need for revision or ancther specific treatment followed by
Spontaneous Iesorption.

Implant-related adverse events such as loosening, leg
lengthening or dislocation were not found. All X-ray ex-
aminations 3, 6, and 12 months after surgery showed no
change regarding positioning and loosening. Neither re-
nal dysfunction nor metal-related allergic reaction were
seen within 12 months after surgery.

References

1. Allison C. Minimally invasive hip resurfacing, issues Emerg Health Tech-
nol 2005:65:1—4. .

2. Amstutz HC. Hip resurfacing arthropiasty, | Am Acad Orthop Surg 2006;
14:452-3.

3. BDustmann HO,Godolias G. Experiences with Wagner’s hip joint cup en-
daprosthesis, indication, results complications. Z Orthop Ihre Grenzgeb
1584;1221106-13,

4. Howie DW, Campbeli D, McGee M, £t al. Wagner resurfacing hip arthro-
plasty. The results of one hundred consecutive arthroplasties after eight
to tenyears. I Bone Joint Surg Am1590;72:708-14,

5. Kelmanovich B, Parks ML, Sinha R, et al. Surgicai approaches to total hip
arthroplasty. } South Crithop Assoc 2003512:90—4.

6. Morlock MM, Bishop N, Riither W, et al. Biemechanical, morphological,
and histological analfysis of early failures in hip resurfacing arthroplas-
ty. Procinst Mech Eng [H] 2006;220:333-44.

7. Rudert M, Gerdesmeyer L, Rechl H, et al. Cer Oberflichenersatz am
Hiiftgelenk. Orthopade 2007:36:304-10.

8. Wagner H, 5urface replacement arthroplasty of the hip. Clin Qrthop
1978134110230,

9. Wagner K}, Kachs EF, Krautheim V, et al. Perioperative Schraerztherapie
in der Kniegelenksendoprothetik, Orthopiide 2006;35:153-61.

Address for Correspondence

PD Dr. Ludger Gerdesmeyer

Department Endoprothetik und Wirbelsdulenchirurgie
Mare Klinilkum

Eckernfdrder Strale 219

2419 Kiel-Kronshagen

Germany

Phone (+49/431) 667-4131, Fax -4113

e-mail: Gerdesmeyer@aol.com

Oper Orthop Traumatol 2009 - Nr.1 © Urean & VoceL





