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Predcasné aseptické uvolnovani driku CF 30

Early Aseptic Loosening of the CF 30 Femoral Stem
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ABSTRACT

PURPOSE OF THE STUDY

The CF 30 stem in combination with a cementless acetabulum was used at the First Department of Orthopedic Surgery
in Brno in the years 1994 to 1995. From the second year following implantation, aseptic stem loosening was recorded. In
order to find explanation of this early loosening, the authors, in cooperation with the Institute of Solid Mechanics, Mecha-
tronics and Biomechanics, carried out the stress-strain analysis in a model system.

MATERIAL
Eighty patients (31 men and 49 women) received a cemented CF30 femoral component in 1994. Of them, 16 patients
underwent revision arthroplasty, three died of causes unrelated to the surgery, and four were lost to follow-up.

METHODS

The final clinical and radiographic check-up was carried out in 2001. The results of a comprehensive examination were
available in 57 patients with a CF30 stem. The patients were evaluated on the basis of the Harris hip score and antero-
posterior radiographs of the hip. X-ray films obtained immediately after surgery and those taken at regular intervals during
follow-up were compared. The following characteristics were noted: translucent lines in individual zones along the stem at
the cement-bone interface; osteolysis, i. e., non-linear translucent areas, at least 5 mm long, at the cement-bone interface;
and subsidence of the femoral component, i. e., migration of the stem distal to the tip of the greater trochanter.

RESULTS

The CF 30 stem survival curve showed that aseptic stem loosening occurred from post-implantation year 2, and increased
during the following years. At 6 years and 6 months, a total of 16 patients underwent revision surgery, involving reimplan-
tation in 14 and implant removal in 2 patients.

DISCUSSION
Potential causes of aseptic loosening:

* Polyethylene wear. However, no acetabular loosening was found in this group, although acetabular components are report-
ed to become loose more often than femoral components. By comparison of the stem survival curves for Poldi and CF
30 stems it appeared that, at 6 years and 6 months, the Poldi stem survival curve showed better results.

* Matt surface finish of the stem. However, the link between the CF 30 stem and cement was so strong that, in all 16 revised
hips, the stem was removed together with nearly a complete cement mantle. The authors therefore dismiss this as a cause.
Also, in the remaining cases of CF 30 aseptic loosening, which had not been revised, radiographic evidence suggested
loosening between bone and cement. The authors did not find any movement of the CF stem in its cement mantle. The
stem always fitted in with the cement mantle.

* Erroneous surgical technique or cementing was unlikely. The procedures were performed by experienced orthopedic sur-
geons who used the second-generation cementing technique. In patients with a Poldi stem, the first-generation cement-
ing method was used and the proportion of aseptic loosening at 6 years of follow-up was only 4 %. In contrast, loosen-
ing in patients with the CF 30 stem was 20 % at 6 years and 6 months postoperatively.

* Shape of the CF 30 stem with the intention to find a relationship between stem shape and its early aseptic loosening, the
authors started cooperation with the Institute of Solid Mechanics, Mechatronics and Biomechanics at the Faculty of
Mechanical Engineering, Brno University of Technology. Using the method of finite elements, they carried out the stress-
strain analysis in a model system. Stress at the cement-bone interface in the CF 30 stem was higher than in the Poldi
stem, and this difference was statistically significant. The authors believe that the more frequent loosening found in patients
with the CF 30 stem can be accounted for by its shape.

CONCLUSIONS

The survival curve for the CF 30 femoral stem did not show good results, and therefore this stem is not recommended
for implantation. The authors suggest that a more frequent early aseptic loosening of CF 30 stems may have been caused
by its unsuitable shape.
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uvoD Priimérny vék v dobé operace
Prumérny vék muzia 59+9
Na I. ortopedické klinice v Brné jsme pouZzivali diik nejmlads{ 40+5
CF 30 (26) v kombinaci s necementovanou jamkou nejstars 75+1
v letech 1994 a7 1995. Zaznamenali jsme,Ze jiz od dru- | Primémy vék Zen 55+1
hého roku po implantaci tohoto diiku dochazi k asep- ~ |-Reimladsi 40+9
tickému uvolilovani. Podrobné jsme rozebrali soubor 80 nestarst 08+0
nemocnych a vysledky operace po 8 letech. K moZné-
mu vysvétleni predcasného uvoliiovani jsme ve spolu-  Etiologie artrézy kycli
préci s Kateflrou mechaniky téles, biotroniky a biome- Primarni artroza 66
chaniky VUT Brno udélali deformacné napétovou Stav po v.v.k.k. 6
analyzu modelové soustavy. Vysledky této analyzy uve- Posttraumaticka artréza 3
deme ve druhém sdé&leni. RA 2
Stav po aseptické nekroze 2
SOUBOR PAClENTloJ A METODIKA Stav po coxa vara adolescentium 1
V prvnim pololeti roku 1994 jsme implantovali .
P . Operovand strana
cementovanou femoralni komponentu CF 30 u 80 paci- i
enti.Do ukonéeni sledovani zemieli 3 nemocni na Prz{@ ‘1‘;
nemoc, kterd neméla souvislost s operaci. Ctyfi nemoc- I;Lrllzyl 5
ni se v pribéhu sledovani ztratili z evidence a neslo je Leva 39
dohledat. muzi 15
Soubor pacientli jsme prabézné kontrolovali. Zave- Jeny 24
re¢nd klinicka i rentgenologickd kontrola byla v dru-
hém pololeti roku 2001. Komplexné jsme vySetiili 57
nemocnych, ktefi Ziji s implantovany diikem CF 30. Velikost ditku CF30
Z 80 nemocnych, kterym byl v prvnim pololeti roku Velikost 1 23
1994 diik CF 30 implantovan, bylo do listopadu roku muzi 1
2001 reoperovano pro uvolnéni diiku 16 nemocnych. Zeny 22
Pacienty jsme klinicky zhodnotili podle Harrisova Velikost 2 30
skore (11). Rentgenologicky jsme nemocné hodnotili muzi 12
podle predozadniho rentgenového snimku kyc¢le. Snim- Zeny 18
kyj avali s pooperac¢nimi snimky a se snimk Velikost 3 22
Y JSIMe sTovhavall s poope ey y muzi 14
pii pfubezn_ych pooperacnich kontrolach. . . Feny 3
Zjistovali jsme lemy projasnéni v jednotlivych Velikost 4 B
z6énach. Lem byl definovin jako linedrni projasnéni muA D)
podél dfiku na hranici cement-kost. Podle §ifky jsme Zeny 0
lemy rozdélili na lemy od 1 do 2 milimetrti a na lemy Velikost 5 3
nad 2 milimetry (Gruen) (9). muZi 3
Dale jsme posuzovali osteolyzu, kterd byla defino- zeny 0
véna jako nelinearni projasnéni na hranici cement-kost
v délce alespoil 5 milimetrii (10, 12, 27). Paraartikular-
ni ossifikace jsme hodnotili podle Arcqa (1, 22). Priimérnd doba sledovdni
Konec¢né jsme posuzovali zapadani femoralni kom- Dny 2462.1
ponenty, které bylo definovano jako posun difku distal- | Mésice 80,9
né od hrotu velkého trochanteru. Velikost zapadani byla Roky 6,7
rozdélena na zapadnuti do 2 milimetrd, zapadnuti od 2
do 4 milimetrii, zapadnuti od 4 do 6 milimetra a zapad- .
nutf v&G{ nez 6 milimetra (19, 20). VYSLEDKY
Reoperace — replantace / explantace
Drik Poldi — Cech 7
Zdkladni statistické vdaje ~bananovy 3
Pocet pacientii celkem 80 — pfimy 2
Muii 31 Drik MS-30 3
Zeny 49 Drik S-ROM 3
Zemfelo 3 Drik PFC 1
Nelze dohledat 4 Reimplantace 14
Komplexné vySetieno 57 Explantace 2
Reoperovano 16 Reoperace 16
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Bolest Vyskyt lemii v jednotlivych Gruenovych zondch
Zadna 19 Vyskyt Neni <1lmm [-1,9 mm| >2 mm Lem
Lehka 11 >1 mm
Mirna 10 Zona 1 0 12 13 30 43
Stiedni 17 0,00% 21,82% 23,6% 54,55% | 78,18%
Zéna 11 1 34 7 13 20
1,82% 61,82% 12,73% 23,64% | 36,36%
Kulhdni Zona 111 2 29 7 17 24
—— 3,64% 52,73% | 12,73% | 30,91% | 43,64%
Zadné 20 n
Lehke B Zéna IV 1 47 3 4 7
Mime 5 1,82% 85,45% 5,45% 727% | 12,73%
Stiedni 10 Zoéna VvV 1 40 6 8 14
1,82% 72,73% | 10,91% 14,55% | 25,45%
Zoéna VI 1 37 7 10 17
Sezent 1,82% 67.27% | 12,73% 18,18% | 30,91%
Zona VII 1 34 3 17 20
Pohodiné 36 1.82% | 61,82% | 545% | 3091% |36,36%
Vysoka zidle 18
Obtizné 3
RozloZeni lemii v zondch
. Vyskyt Bezlemu | <1mm |1-19 mm | >2 mm
Chiize V 1 z6né 1 6 21 14
Neomezena 17 1,82% 10,91% 38,18% 25,45%
400 m — 1.5 km 23 Ve 2 zénach 0 6 7 9
100 m — 400 m 13 0,00% 10,91% 12,73% 16,36%
Jen v byté 4 Ve 3 zénach 0 6 1 4
0,00% 10,91% 1,82% 7,27%
. Ve 4 zénach 0 8 2 7
Chiize na schodech 0.00% | 1455% | 3.64% | 12.13%
Normalné 20 V 5 zénach 0 12 0 4
Se zabradlim 31 0,00% 21,82% 0,00% 7,27%
Obé ruce se zabradlim 5 V 6 zénach 1 7 0 0
Neschopen 1 1,82% 12,73% 0,00% 0,00%
V 7 zénach 0 9 0 1
L 0,00% | 1636% | 0,00% 1,82%
Oblékdni ponoZek V 74dné zoné | 53 1 24 16
Snadno 25 93,36% 1,82% 43,64% 29,09%
Obtizné 30
Neoblece 2
Zjisténd zlomenina v cementovém toulci v jednotlivych Grue-
novych zondch
Ndstup do autobusu Vyskyt Ano Ne
Schopen 50 Zona 1 2 53
Neschopen 7 3,64% 96,36%
Zéna 11 1 54
1,82% 98,18%
Pomi cky Zéna 111 3 525
- 5.45% 94.55%
Zidne 21 Zona IV 0 55
Ob(fas 1 hal 6 0.00% 100%
; E‘;}e ; Zona Vv 0 55
0,00% 100%
1 berle 1l Zéna VI 0 55
2 berle 4 0.00% 100%
Zéna VII 0 55
0,00% 100%
Kontraktura kycle
Neni 52
Je 3 Kavita
Vyskyt Ano Ne
Zoéna I 24 31
Rozsah pohybu 43,64% 53,36%
Omeren 2% 12.73% 87.27%
Vyrazné omezen 6 Zona 1T 9 46
16,36% 83,64%
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Vyskyt Ano Ne
Zoéna IV 2 53
3,64% 96,36%
Zona 'V 4 51
7,27% 92,73%
Zéna VI 6 49
10,91% 89,09%
Zoéna VII 17 38
30,91% 69,09%
Zapadani diiku CF 30
0-2 mm 33
2—4 mm 7
4-6 mm 5
>2 mm 10
Osifikace podle Arcqa
Stupen 0 41 74,55%
Stupen 1 11 20,00%
Stupen 2 2 3,64%
Stupen 3 1 1,82%
Centrace driku
Korektni 50 90,91%
Nekorektni 5 9,09%
DISKUSE

Z. kiivky prezivani diiku CF 30 vyplyva, Ze jiz od
druhého roku po implantaci dochézi k aseptickému
uvolfiovani dfiku. Uvoliiovani se béhem dal$ich let zvy-

Obr. 1. Koxartroza 1IV. stupné

o
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Krivky prezivdni diiku CF 30 (1994-2001)
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Suje. Béhem Sesti let a Sesti mésicii jsme museli 16 dfi-
ka replantovat, ptitom pocet aseptickych uvolnéni dii-
ku je jesté vetsi, jak vyplyva z kiivky rentgenologické-
ho prezivani (8).

Jaka je pficina tohoto jevu? MozZnou pfi¢inou by

J

Obr. 2. Diik CF 30 (i s centralizacnim  Obr. 3. Poopercni rtg- snimek po implan-
drdtem)

taci hybridni THA s pouZitim driku
CF 30
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Obr. 4. Priitez femurem po implantaci
cementovaného driku CF 30

Obr. 7. Poopercni rtg-snimek po reim-
plantaci uvolnéného driku CF 30
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Obr. 6. Extrahovany diik CF 301 s ce-
mentovym toulcem

Obr. 5. Kontrolni rtg-snimek 5 let po
implantaci s uvolnénym diikem CF 30

mohl byt otér polyethylenu (2,13,15,23). AvSak u naSich nemocnych
s implantaci hybridniho kycelniho kloubu nedoslo ani jednou k uvolnéni
jamky. Pfitom se béZné udava, Ze jamka se uvoliiuje daleko Castéji neZ femo-
ralni komponenta (4,21). RovnéZz kdyZ jsme porovnali kiivku pro piezivani
diiku Poldi s preZivanim diiku CF 30 ukazalo se, Ze ktivka pfeZivani Poldi
diiku po Sesti letech a Sesti mésicich je daleko pfiznivéjsi (14,24). A to byl
soubor o hodné vétsi: mél 462 nemocnych s diikem Poldi (16).

Moznou pfic¢inou predcasného aseptického uvoliiovani diiku CF 30 by
mohl byt jeho matovy povrch, jak udava Ling (18). ProtoZe vSak vazba mezi
diikem CF 30 a cementem byla tak pevnd, Ze u vSech naSich 16 replanto-
vanych jsme vyjmuli spolu s ditkem téméf cely cementovy toulec, miizeme
tuto pri¢inu odmitnout. Také u zbyvajicich aseptickych uvolnéni diikd CF
30, které nebyly dosud operovény, byly rentgenologické znadmky uvolnéni
mezi cementem a kosti.

Nesetkali jsme se rovnéz se znamkami pohybu diiku CF 30 v cemento-
vaném toulci jako pistu. Diik vZdy zapadal spolu s cementovym toulcem.

MozZna pricina Castéjsiho aseptického diiku CF 30 by mohla byt $patna
operacni technika nebo zplisob cementovani (7, 25). V naSem souboru jsme
dodrzovali zptsob cementovani druhé generace. Operaci nedé€lal jeden ope-
ratér. Operovali vSak jen zkuSeni operatéfi. U diikl Poldi jsme pouZivali
cementovani prvni generace, a presto pocet aseptickych uvolnéni po 6 letech
byl jen 4 %, zatimco u dfiku CF 30 uvolnéni dosahovalo 20 %.

Proto jsme hledali moZnou souvislost mezi tvarem dfiku CF 30 a jeho
¢asnym aseptickym uvolnovanim. Navazali jsme proto spolupraci s Kated-
rou mechaniky téles, biotroniky a biomechaniky VUT Brno. Vypoctovym
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systémem MKP (metoda kone¢nych prvkil) bylo umoz-
néno udélat deformacné napétovou analyzu modelové
soustavy. Ukdazalo se, Ze napé€ti na rozhrani cement-kost
u driku CF 30 je statisticky vyznamné vétsi nez u dri-
ku Poldi. Domnivame se Ze tvar diiku CF 30 by mohl
byt pfic¢inou jeho Cast€j$iho uvoliovani.

Napéfova analyza u dfiku CF 30, Poldi a u dfiku
MS 30 bude predmétem druhého sdéleni.

ZAVER

Kfivka ptfezivani dfiku CF 30 neni pfiznivd. Proto
neni vhodné tento diik implantovat. Domnivame se, Ze
pri¢inou casnéjsiho aseptického uvoliiovani cemento-
vaného diiku CF 30 by mohl byt jeho nevhodny tvar.
Tvar diiku CF 30 nema dvojity klin a ma relativné ost-
ré hrany.
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