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Total Hip Reploacement in the Deficient Acetabulum Using
Acetabular Roof Reinforcement Ring with Hook

Byung-Woo Min, M.D., Chang-Soo Kang, M.D.
Kwang-Soon Song, M.D. and Chul-Hyung Kang, M.D.

Department of Orthopaedic Surgery, Keimyung University, School of Medicine, Taegu, Korea

Severe deficiency of pelvic bone stock makes it difficult to place the acetabular component in a
biomechanically site of the hip and on bone of sufficient strength and quality to provide long-term
fixation.

The 11 Acetabular roof reinforcement ring with hook(Protek AG. Berne, Switzerland) were placed
in 9 men and 1 woman. One patient had bilateral ring.

The morsellised or wafer-shaped bone grafts were packed into bone defects. Cement is used only
to secure polythylene cup to the acetabular ring, not to provide fixation of the ring and polyethylene
cup to bone.

The average age at operation was 50 years. The average follow-up was 1.3 years(9 months to 2 and
half years).

Bone deficiencies were classified as cavitary deficiency (7 hips) and combined deficiency (4 hips)
according to the AAOS clasification system.

The grafted bone appeared to be healing or incorporating in all cases as shown by radiographic
remodeling and a more homogenous trabecullar appearance without significant graft resorption.

There was no loosening of the acetabular roof reinforcement ring with hook or the polyethylene
sockets, nor was there material failure in the last evaluation of the hips.

Although the length of follow-up may not be sufficient, reconstruction of the acetabular bone
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defect with acetabular roof reinforcement ring with hook combined with autogenous or homogenous
grafts is useful method especially in extensive cavitary deficiency, combined deficiency and central

segmental deficiency.

Key Words : Acetabular bone Defect, Roof Reinforcement Ring with Hook, THR
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25 9@ 203 Fo dAdL,

ol g vlTF AEA F A& g Adsln nvd
9] Center of rotation® AT&Hde WPSLRE
Wire 2 238< 98 Y1 AMEE AHEslot Z
ERAE s WP, HTEF A& 2o
2&g AYEE Bipolar HE ol &F AAP=E
ANEdte Wyt P, ZolAE FAWNE v|FHE 4
&t WP, Center of rotationg& FAI3tn
High hip centerel FAIWME |7 4Rl3le
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Fig. 1. The acetabular roof reinforcement ring with
hook

AREL vFAE] e 8RO Acetabular
roof reinforcement ring with hook (Fig. 1) ¥
oA &g AHEE @A P AP 97l
4 o) FA s 1098 #2113 s
3 A9E R3S ¥A Bansiaz vt

AT o Uy

1992 8¥%¥E 1993 12€71A] ¥lFAE0] 3L
€ 108 & 1181 ddez Zolye ¥ Hook
7V 231 3% u7y 2738 (Acetabular roof
reinforcement ring with hook : Protek AG,
Berne, Switzerland) & A3l 1@H AX P
EE AANPVEEL APt oo Y EH& Axd
Aok, €379 &%9 n#E 71%5%7ke Harris
score® °©| &3t HlwYn, ¥T+E A& FH
¥ BFE AAOS 274%l 9&l Type I - Type
V 2 FR3gen 31 % £F YA W
& FA3ACh

a8 2 A E£Xe A 1085 9803,
APEXE= 404 BH 664 712 HF 5049t @
9l APo2E Bipolar F9 °1F (Migration) ol 5
g, n@H AANPEF FTA olgdez WYY B
&4 (Fig. 207} 48, THARIES 29 1F&#4 A
¥ w29 13, vi7e ) B 18
th 118%F 1819 ¥39 3 §&¢ AQ3tae
AxNGeE AP AL Ak (Table 1). EALEY
He ERE 2 Sector ol49 Cavitary defi-
ciency’} 73, Combined deficiency’} 4#%ivt

Table 1. The reason for revision

1) Migration of bipolar cup 5 cases
2) Loosening of conventional THR 4 cases
3) THARIES arthroplasty failure 1 case
4) Protrusio acetabuli 1 case
Total 11 cases
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Table 2. Classification of acetabular defect(from AA-
OS classification)

Cavitary defect 7 cases
Combined defect 4 cases
Total 11 cases

(Table 2). R¥HE AXNJEE AP FallolA A
Fa3 AFgalold AL 1d YA 10d 6
MY 7ANE HE 43 674Y ok F ol&E
1181% 93l e FZeoA AT P2 o4&
& APsids, FAE AT 28dME AVHE R
E3Z oldeg £¥3 AHRIAT.

FEWMYe 2R e RE §3d
Hardinge 2% £+ Dall 9 2&2=8%"& A}
g3 e B EFAE v|THI7NE ARSI A
3t 22&9 A= weEt Morsellised &
Wafer-shapes| A7}Zel4elv §F-Zo|4E F71
% A%§ =A7|9] Acetabular roof reinforce-

Fig. 2-a. Bilateral aseptic loosening with superior and
medial cavitary deficiencies.

b. 1 year after reconstrucion with acetabular foof
reinforcement ring with hook and wafer-shaped
autogenous iliac bone graft.

¢. 2 and half years later, the implants are secure
and there are incorporation of bone grafts.

ment ring with hook& A& Hook& Ace-
jtabular notchel $1X\A1713 ¥]77tatge] 7H4=t
g7t dolgle vl T EHd =& AN F o]
w 7Sl we} vlFRGge] B FFo] FFo] o]
3l£2 Hooke 24 ¥¥ A & U H|FRE
7ae 3-5719) B3l (Cancellous screw) £
AAZo| 20= WFo2 Aletd PR ¥
AE v 2389 $Y3 27 & 2 mm &
£ #7|9] Low profile polyethylene cupg 40%
Inclination® 10-15% Anteversion #X|e|A A]
HEE ALE3lo u|pglge] AN, oW F
g AL AMEE o83 w|FE FHEHNE
FAAFIA e Aol

¥ AR e 6577 AFHAE 83A G
o 1 ol¥e] oA ZES AT FRY Lol B
A 74X BA) R E AH

Fe¥F AMATAEQ] AFL APE S0 YA
£9< 3lod Hip center o F#3l5& 47193l
%2 Tear drope] HIEE ol FHWER 7|E
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Ag APF o] Mo AGo 2 HEIF FAAA7A
9 AZE 2W3sle] EAISE, Hip centers] 3
o5& 2A37] 918led Tear drops WEHelA
HEZF FAHA7A Ag F35 FARAL
FEd 3% 9= ST 243 v st

FA AL #G3 vTRAR] Ak Ad 9
#2le Screws] #&o|u} Bending, Loosening
Sl e A, vi7zel $1A #¥3l, 2 mm o4
2184 Radiolucency 7} Sl& %ol v|F R e
Az AP,

ol4FE9 ZHY #AXL Gerbers} Harris® 7
%, Sutherland®¢] 713 ¥ Berry §%9] 71&)
ula} WAL #94 Host bonedt o4 FAtold] ¢
AP F54FA4E (Trabecular bridge)ol e A%
2 3t

4 =

FA1712t& A 9RENA Hd 2d 6719 7R
2 ¥#F 14 3/4Y I}, Harris scoredl 2%
n¥d P15 edFT 47,9904 mix|g FA @
Alel 88.724 40,84°] TAHANH €F A+
76822 7]%°] A ZTAFHA YD 1ldHe uF
% 2d9] subsidence 7} FHUS! olen HIEH
ol Mt Al glxith(Table 3).

A% PA #94 Hip centere] 3PAAe €
AH7 35 mm N €F HT 19 mmE PFEAEU
or ol A& BF 17.5 mmdll A9 28} £AA
3, Hip centers] #i&A¢le €4%Td 35 ImmolA
&% HHE 41.6 mm= FAY HALH o= A A
297 43.2 mms} fALR vaA B/37ite] An-
atomical hip centerol 9I1XAIE 4 AATHTable 4).

WAIRAQ X 8dzke] 4L HTE FFA4
cement-polyethylene interface, screw-bone inter-
face, change of hip center, ring-bone interface,
grafted bone T ZH& R3] {EY HA3
Radiolucency\t 3845, ok, vj7e) o|F F&
A=A ggkon o|AFEL 2% /YUHAL vTR
9] Loosening®l\t Failure®= §1%l3 &F $HEx &
A ARNe LA gksich,

Table 3. Harris hip score rating

Score Preoperative Postoperative
Mean 479 88.7
Minimum 40 76
Maximum 70 94

Table 4. Measurements of hip center location(mm)

Score Vertical height  Horizontal location
Preoperative 35 35.1
Postoperative 19 41.6
Contralateral 17.5 432

o

H|Fol ZAEE dodle YRloze viFe F
vy £33, v Fol¥4gF, @d9ez A3 Fue,
v FEE, 28d JP{eF TR e F A9
7 9l o8 Jebd £ er o UAEL =2
A dEEE, 1) 92 g ¢} 299 2) 2@
A X8 d, olF, AYE AAAS SHIAR

5 UG,

H|7e] 2ZAE0] &M AXNFE e AXEE
< AYste YYPoRE wire mesh® AHE3IT A
AEE sl o] 1ot Jasty®t Harris™
o oJ&H 75%9] AM&E& Baudtn Jx Folde
7 ¥ Bipolar & AYdte W2 WY&
9] 7% Bipolar ol Migration &ttn st o
L3862 structural AMEA HABEA] Jastyst
Harris® € 32%< 43&& 2n3ich. wzir v
TE A&l dE 28A XPeA HFE BE F
Aolle BFET & AIEoded Ao HT
BREE A3t HFF-3 A3 e $7H713 hip
center A& Normal hip centere]l $X]AI712
2A <4 FEe FFE A HTREL e
U A E Fole P EC] alEo] fHris e,

HIo| FANEA v|FHFo] ol ¥ o|Fd
FANE H|TEEL o83 AXPgo] HE Ru
7} %) 852 e Harris"& v+ 22&S
FEG Zoloz & FANEA vFRES
AH23lEEtE bone ingrowth® A<l 71tid 4 §1
22 center of rotation® FAEti High hip
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centerd] ATV XP&L AYsle WYL F%
ek 22y o] WY IAx &F leg-length
discrepancyyt 1383 BF T EAAHEC A
A=n glom BYHAJ Cavitary deficiency t
combined deficiency, major segmental defi-
ciency &l AH83l7] oiel& @] U},

H|2E ZA{& Ald] Zo]4&& HT Bone stock®
Augmentation 3< Center of rotation®&
anatomical position®l 7FgA A48 sl £
o] Jem A7IZo|A FFFZ o4 Alo|d bio-
logic behaviore & ztelHeo] fle Aoz d2A

Q12 Az} ZFH M e HE =dF7) 71']7“:‘:/
st T Aol W& BAY 4 ATk /

=18 o

Schatzker §°& H¥|7& A& ¥Hd] v|7r7
g3 @74 APEE F38= il FoldEd Al
&322 59 FABRFA v 7S d2]go] 13%0l
A 6%7HA 7AaH 3 bone-implant Abole] radi-
olucent line® 39%°lA 2% = ZAsQcin 2u
stdtt. 28\ Harris™el 3l 2189 struc-
tural bone graft& A& A% 53 @7l 4] &
ZA w7 Ayt ey 108 ol Bzt
9] FA] BEA 46%°0A ©]2] FEo] F5EH H]
78 13 AV A9 $ deez Ag F Ae
Al structural bone grafts} B} FRZEHLS A3}
€ AL F4 A710e] FA@Fo] 83}t Algd
t}. Haentjens B°% Z2<& 29 AMEE 23
3t H|FEAES A AR Ao BE FaldA
cement-bone interfacedl radiolucency’} Jehd
g Endda. o dAEHe SAEESC)
Morsellised E+ wafer-shape?] &o]4]2 F7}3}
I olBF o4 EFEo] A= stress2HE BEE
7 $ A¥Y) =RE F UEE vF BYY
& A8l Aol 7HF ol ARl Wyl & &
A& Folg”,

HIFR3Ee] A5 ulFo|y4F, w3 F
il £2, WSR2 E, AT T2$F, 7S
A2 % 44, 273 AXNFEF olg, nAH
BnAgeF 3o ojF, 2WE FAF WnAEJ
g 29 FY A AT £ UV,

HI RG] 4R BEHE center of rota-
tiong AFH3ta, AFH3 AHE FMAII B
A E Foz BTN &F o}EFES

2}

EF 2EH229E BRIz o|XEE8e ERYH
A¥4& =239 biologic buttress® &8 3&
o ke,

Muellter #¢] ®|FR7}g (Acetabular rein-
forcement ring)& cavitary deficiencyy

" Isolated peripheral segmental deficiency”} 1

/

£ A% £& 3%l HY combined deficiencyt}
segmental deficiency’} $1& 7S AFE3l7] ofF
™. &3 ¥73de] anterior iliopubic pillartk
posterior ilioischial pillar ®E& medial acetab-

sular floorol segmental deficiency’} & A%

AHREE7) o gpEe,

Burch-Schneider ¥ (Anti-protrusio cage)®]
H| B A& cavitary deficiency't central
segmental deficiency, combined deficiency7}
AE A% F2 HgFol I8 Berry 3¢ 543 F
Al BRY T6%04 RSN AA(E Aflen] ¥
a4 &L 12%2n Yot 23y o) 3§
Ble] ¥FRE ARIA B2 BT AN}
g83ln & v7E 314e) B FRES} bone At
ole] H&{ contact AHE & F gl ©Ho| U
t}.

Acetabular roof reinforcement ring with
hook (Ganz type) & H| 723437} Asltgte A9
BE ZA$o)A acetabular notch® dolglons
hook & ©]F-£el X Al7122X4 A hip center
€ AAE 4 313 ¥lwA A7 cavitary deficien-
cy, central segmental deficiency, combined
deficiency %9 7%l #8384 A4E + Ut}
EZ AAEL] FHAMNAY BlTEBE Y3 2
A&EF9ol AME gidlel] FolAEg APsim v
FEZEE 13T G ANEE G£3
Polyethylene cup& ®BITFEZR THAIE w
T AT A7 FAlME $& HAARE A
€ 4 302 A JgEr}

o]aZE9 Z/Y WL Sutherland 2 9
31 o] 4 FE3 Host bone Alolel] bridging tra-
becular bone?] #F-o we} Atshe Ro) Fon
o] 4FE9] central portionlA & 0|4 E59 9
o] #8433 revascularization %] govz &
8317 gctn &)

H|ZR3Ee] 488 Ay sj2le Agde w3
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BAEE nH3E screw FHo| progressive
radiolucency’t YEtYAY, Screwd #&E EE
loosening, ®l7%°]Y polyethylene cupg 3
Az, v ¥ £ AME Alelo] 2 mm ©]
‘49l radiolucency’t & 7% XN@ee 4dz=
BFP,

Zed oz, AAEY Fa7l 113 Boln F4]7]
Zro]l ooz oy HAES e oFAT
Z43o] H4% #¥A, protrusio acetabuli, cen-
tral segmental deficiency, 2 sector ]9 cav-
itary deficiency, combined deficiency’} Sl&
H|3ZdEA Y 183 AXEE Te= AXFeA
Z23¢ BHdle F5FT T Aoy ee AME
3t} $33 3 Hook7l Bd vITFRZE|E ALl
¥ 7H& 2385 AME=ZA polyethylene cupg
ARIEHA 04 FE9 #¥o] o]Fo Axe AL
Rol 3712te] FAAFME F& At veh}
2lgt ZIdigch, 22y ¥ F&€] structural bone
deficiency’t 1€ 7% bone block& °l4%
structural grafts} ¥ FEZFHE 83k AL o)
2 ZE9 571 BA7} HEE goz gL A7t
ge g Aew Hzhgr,

2 o

19923 8€¥ € 19933 12€ 714 Algdida
T8 BYLTFNA vIFE A&l e 103
82 118 & ez Zo|4¢ ¥ hook7l Bd ¥
T2 B7} 8 (acetabular roof reinforcement ring
with hook) & AH&-3ld AF8H AXFe E& A
ABEE APsa o3 e 23E Aot

1. 99 FPe2E bipolar cupd °lF (G,
1¥E AXNE ¢ ¥ 774 s (@), THARIES
EA Q#d x\@edr oy (la), blpe 3w
W &2 (184

2. €31 9 €% 183 715& 4 47.994 &
¥ 88.72A 40.8¥el TS

3. #&4919 Hip centere €3 HT A
(35.1 mm), #AAZ (35 mm)olA &F HF +
BA (41.6 mm), FFAZ (19 mm) 2 A=
ol ¥E BHE YA 43.2 mm), FIAH
(17.5 mm) ¢} vjwsl 8w A2 Anatomical hip

center& A HE + Ut

4, °]4ZEL AHHNA SHYPol o|F o
@713te] FA] Aot vl failure: $191
o},

5. B]|FRIE AMEA] EEE BHe Folyer
A 2383 ANEE @A Polyethylene H-& ®|
TEZE] AR guvt Agsts Aol F& Ao
N3=221=1

6. hook7} ©¥ ¥lFHE7}EL Protrusio aceta-
buli, ¥ A& == bipolar cupy HIA=2
1% EH4Ist & AF FFE F=IL central
segmental deficiency, 2 sector ©1°39] cavitary
deficiency, combined deficiency £l $£& 3

$Z°] BRog A€,
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