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Abstract

Obj ect ive: To analyse the long-term results of the cement less, metaphyseal anchorage 
type, CLS Spotorno stem (Sulzer/ Zimmer).
Mat erial  y met hods: A review has been made of 166 pat ients in whom were implanted, 
primarily and consecut ively, 189 CLS (CementLess Spotorno) (Sulzer/ Zimmer) stems. The 
mean follow up was 13 years. The clinical parameters were assessed using a modiied 
Harris scale, and the radiological ones according to the Gruen zones. The stem sinking 
measurements were also analysed.
Result s: The mean follow up was 180 (156-228) months. Twelve pat ients (12 stems) died 
and 24 pat ients (29 stems) did not  complete the follow up for dif ferent  reasons. Thus the 
study was carried out  on 130 pat ients (148 stems) who had the minimum follow up. The 
overall survival rate of the stem was 95% (conidence interval 89-98%) at the end of 
follow up. The Harris scale scores increased from 48 (9-76) points before surgery to 90 
(63-100) points at  the end of follow up.
Conclusions: CLS femoral stem obtains excellent  long-term clinical and survival results.
© 2010 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Valoración clínico-radiológica del vástago CLS Spotorno a largo plazo 

Resumen

Obj et ivo: Analizar los resultados a largo plazo del vástago no cementado de anclaj e me-
taisario tipo CLS Spotorno (Sulzer/Zimmer).
Mat erial  y mét odos: Se han revisado 166 pacientes a los que se colocó, de forma primaria 
y consecut iva, 189 vástagos CLS (CementLess Spotorno) (Sulzer/ Zimmer). El seguimiento 
mínimo ha sido de 13 años. Los parámet ros clínicos se han valorado según la escala de 
Harris modiicada, y los radiológicos según las zonas de Gruen. También se ha analizado 
la medición del hundimiento del vástago.
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Introduction

Various implants and inst ruments have been used in recent  
years for the t reatment  of degenerat ive hip osteoarthrit is. 
Progressive physical act ivity carried out  by pat ients, 
together with their increasingly lower age, makes it  
ext remely important  for implants to achieve excellent  
clinical results and for these results to be equally good 
regarding the conservat ion of the osseous reserve, due to 
the high probabilit y of replacement  that  pat ients present ly 
have. 

The non-cemented Spotorno CLS (Sulzer/ Zimmer) stem is 
an implant  made of t itanium (TiAI6Nb7) with a st raight  
rectangular st ructure and metaphyseal anchoring with 
proximal st riat ions designed for it s impact ion in the proximal 
cancellous bone,1 which favours primary stabilit y.2 The 
design of the metaphyseal support  of the implant  favours a 
symmetric weight  dist ribut ion that  t ransmits pressure in a 
decreasing way in the direct ion of the femoral diaphysis, 
lowering st if fness in the metal-bone t ransfer.

Our study goal is to describe the clinical and radiological 
results obtained in a long-term period in a group of 130 
pat ients, who were implanted with a CLS stem.

Material and methods

A total of 166 pat ients (189 implants) were t reated between 
1987 and 1992. They were consecut ively implanted with a 
CLS-type stem (ig. 1). From this series, 12 patients (12 
stems) died before complet ing follow-up and a further 24 
cases (29 stems) were lost  during follow-up. Although the 
data from these pat ients showed excellent  clinical and 
radiological results, they were excluded from the study due 
to insuficient follow-up (2-10 years). 

The inal number of patients included in the study was 
130, in whom 148 stems were implanted. In all cases, the 
minimum follow-up was 13 years (156 months). The 
indicat ion criteria for this type of stem were a pat ient  with 
good osseous quality and a femoral canal morphologically 
appropriate for the posit ioning of this stem. Other non-
cemented stems were not  used in this period in primary hip 
prosthesis. No pat ients were excluded for reasons such as 
age, weight  or concomitant  diseases.

The mean pat ient  age was 52 (26-71) years at  the t ime of 
surgery. Of these pat ients, 91 were male and 39 were 

female. The mean follow-up period was 18 months (156-
228). Preoperat ive diagnoses were primary degenerat ive 
osteoarthrit is in 108 hips (67.5%), avascular necrosis in 32 
cases (20%), rheumat ic process in 12 hips (7.5%), hip 
osteoarthrit is secondary to acetabular dysplasia in 3 hips 
(1.87%), infant ile sept ic degenerat ive osteoarthrit is in 2 
cases (1.25%) and 3 hips (1.87%) suffering from pigmented 
villonodular synovit is.

An anterolateral approach between the medium gluteus 
muscle and the fascia lata tensor muscle was used in all 
cases, with the patient in decubitus position. Five surgeons 
carried out  all surgeries. Threaded acetabular Mecron-Rings 
(Mecron) were placed in 88 j oints (59%) between 1987 and 
1990, 46 non-cemented CLS acetabular cups (Sulzer/
Zimmer) (31%) were placed during 1991 and 1992, 23 
cemented acetabular cups (Sulzer/ Zimmer) (15.5%) were 
used in osteoporot ic bone cases; in one case, (0.6%) a 
Wagner type (Zimmer) acetabular cup was selected due to 
hip dysplasia.

Ant ibiot ic prophylaxis was carried out  with int ravenous 
cefazolin during anaesthet ic induct ion. In addit ion, in case 
another int raoperat ive dose was needed, 3 hours after the 
irst administration in prolonged surgical procedures or in 
those with abundant  blood loss (>1 lit re) and every 3 hours 
unt il the end of the procedure. A last  postoperat ive dose 
was supplied 8 hours after the last  one.

After undergoing surgery, pat ients were lif ted from their 
beds on the irst postoperative day and started walking with 
tolerated load and the help of crutches on the second day 
after the operat ion. Ant ithrombot ic prophylaxis was carried 
out  with enoxaparin, one daily subcutaneous dose during 30 
days.

The clinical evaluat ion of the pat ients was carried out  
according to the Harris evaluat ion scale,3 in both the 
preoperat ive period and at  the end of follow-up. In addit ion, 
a quest ionnaire regarding the existence or absence of pain 
at  the level of the anterior side of the thigh or in the groin, 
as well as the presence of any other type of pain, was done 
in all cases.

The anteroposterior and axial x-rays were evaluated in 
the radiological study of the pat ients. We evaluated the 
presence of radiolucent  lines, at rophy or cort ical 
hypert rophy, as well as the format ion of endosteal bone. All 
indings were classiied following the Gruen zone 
classiication.4 The stabilit y of the stem was assessed 
following Engh criteria.5 

Result ados: El seguimiento medio ha sido de 180 meses (156-228), 12 pacientes (12 vás-
tagos) habían fallecido y no se ha completado el seguimiento por diferentes mot ivos en 
24 pacientes (29 vástagos). Así, el t rabaj o se ha realizado sobre 130 pacientes (148 vás-
tagos) que t ienen el seguimiento mínimo. La tasa de supervivencia global del vástago ha 
sido del 95% al inal del seguimiento (intervalo de conianza 89-98). Las mediciones de la 
escala de Harris han pasado de 48 (9-76) puntos antes de la cirugía a 90 (63-100) puntos 
al inal del seguimiento.
Conclusiones: El vástago femoral CLS obt iene unos excelentes resultados tanto clínicos 
como de supervivencia a largo plazo.
© 2010 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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To evaluate the alignment  of the stem as neut ral,  varus 
or valgus, the posit ion in relat ion to the natural axis of the 
femur of the most  distal part  of the stem was analysed. In 
all cases, the anteroposterior x-rays were carried out  in a 
neut ral posit ion of the ext remit ies.

To determine the level of stem sinking in anteroposterior 
x-rays, the distance in millimet res between the end of the 
greater t rochanter and the shoulder of the prosthesis was 
measured. The formation of heterotrophic ossiications was 
evaluated following the Brooker scale.6

Stat ist ical evaluat ion was carried out  using the SPSS11.0 
software package (SPSS Inc.). The level of signiicance was 
0.05.

The survival probabilit ies of the implant  with a 95% 
conidence interval were estimated using the Kaplan-Meyer 
curve method. For patients who did not need secondary 
surgery, the date of last  follow-up was considered as the 
cut -off  point . In the remaining cases, replacement  due to 
asept ic mobilisat ion, replacement  for any reason, the 
existence of x-ray signs of mobilisat ion and the lack of 
follow up were considered as cut -off  points.

Results

At  the end of the follow-up period (180 months [156-228]), 
pat ients presented an average clinical evaluat ion of 90 
points (63-100) in the Harris scale. This represents an 
important  improvement  with respect  to the values presented 
in the preoperat ive evaluat ion, which were of 48 points  
(9-76).

In 7 cases, pain in the anterior side of the thigh was 
reported, at  the level of the stem end. In 3 cases, pain was 
described as severe (requiring daily medicat ion with a 
limitat ion of normal life), while in the rest  of the cases it  
was described as mild (occasional pain, not  requiring 
medicat ion and not  limit ing daily act ivit ies, including 
sports).

In the radiological evaluat ion, we observed that  the stem 
was in a neut ral posit ion in 123 cases (83%). In 16 (11%) 
cases, it was found in a position deined as varus, with a 
mean angle of 3.4º (3.1-3.6); and in 9 cases, it s posit ion was 
deined as valgus, with an angle of 1.8º (1.3-2.6).

Stem sinking was observed in 4 cases (5-10 mm or 
greater), produced by defects of the surgical technique 
during the implantat ion of stems that  were small in relat ion 
to the medullar femoral channel. Two of these pat ients 
rej ected review surgery as they presented no symptoms. 
Replacement  surgery was performed in the other 2 cases, to 
place a larger stem because the init ial one was clearly too 
small. In both cases, the inal result was satisfactory. 

Radiolucent  lines appeared most  frequent ly in Gruen 
Area 1 (ig. 3). These lines appeared during the irst year 
after the implantat ion, and did not  progress or have any 
relevance in pat ient  development  in any case. No correlat ion 
was found between the existence of radiolucency in Area 1 
and pain in the thigh or limping (table 1). The remaining 
cases of radiolucent  lines are shown in table 2. A radiolucent  
zone affect ing the ent ire area surrounding the implant  was 
observed in one case (ig. 4, table 3).

Two cases of mild cort ical at rophy were found in Gruen 
Areas 1 and 7, and 11 cases of hypert rophy in Areas 5 and 6, 

Figure 1 A) Postoperat ive x-ray in 1987. B) Last  review in 2003 with no radiological changes; the pat ient  is current ly 

asymptomat ic.
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in relat ion to the varus or valgus posit ion of the stem. These 
discoveries had no correlat ion with the presence of pain or 
limping.

The formation of heterotopic ossiications was observed 
in 32 of the 148 stems implanted (21.6%). A total of 20 cases 
were evaluated as grade 1, 11 cases as grade 2 and one case 
as grade 3. This last  case was the only one requiring surgical 
treatment during the resection of the ossiication, due to 
l imited mobilit y.

A total of 12 cases of int raoperat ive femoral fracture 
were observed (11 of them belonging to the irst 50 
prosthesis). According to the Johansson classiication,7 4 of 
them were type 1, one of them was type 2, another one was 
type 3 and there were 6 fractures of the end of the main 
t rochanter. No fracture displacement  was observed in any 
case. One of them required a metal cerclage and 4 of them 

required a screw. The fractures did not  affect  sat isfactory 
pat ient  development  in any case.

In addit ion, we observed 4 dislocat ions t reated in a 
sat isfactory and conservat ive manner, one infect ion and 
one t ransitory paresis of the crural nerve.

At  the end of the follow-up period, 7 (4.7%) of the stems 
had to be replaced. In two cases, this was due to sinking 
because the size of the stem used was smaller than required. 
In another pat ient , the stem was replaced in two steps by 
another one, which was cemented with Gentamicin, due to 
a deep infect ion of the prosthesis (this was the only infect ion 
in the series). The other 4 cases were intervened at  other 
cent res due to osteolysis of the stem secondary to 
polyethylene damage and acetabular mobilisat ion.

At  the end of the study, the global survival rate of the 
stem was 95% (89%-98%) (ig. 2), using the Kaplan-Meyer 
survival curves method.

Discussion

Obtaining primary stabilit y of non-cemented implants is 
vitally important  in order to obtain good clinical results.8 
This can be achieved by illing the femoral metaphyseal 

Table 1 Correlat ion scale for the existence of radiolucency 

in Area 1 and pain in the thigh or limping

r Correlation Coeficient Classiication

r  0.2 Very low

0.2 < r  0.5 Low

0.5 < r  0.7 Average

0.7 < r  0.9 High

0.9 < r  1 Very high

Table 2 Radiolucent  lines, 148 hips. Anteroposterior 

x-ray

Gruen Area Number of Femurs (148)

None 91

Area 1 45 (30.5%)

Area 2 —

Area 3 2 (1.3%)

Area 4 —

Area 5 3 (2%)

Area 6 6 (4%)

Area 7 —

Complete 1

More than one area —

Table 3 Formation of the endosteal bone

Gruen Area Number of Femurs (148)

None 87 (58.7%)

Area 3 28 (18.9%)

Area 4 2 (1.3%)

Areas 3 and 5 22 (14.8%)

Area 5 9 (6%)

Figure 2 Kaplan-Meyer global survival curve. Probability of 
survival of the Spotorno CLS cement less stem with a cut -off  

point  of any follow-up.

c.i.: conidence interval.

Figure 3 The most  frequent  locat ion of radiolucency was Area 

1 (shoulder of the prosthesis).
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area with a large implant , with a diaphyseal anchorage,9,10 
or by a combinat ion of both systems.10,11 The CLS stem has a 
different ixing system, achieving primary stability through 
the anchorage of the implant  in a previously carved bed of 
impacted metaphyseal sponge,2 which provides excellent  
at tachment  in the inter-t rochanter area. The width of the 
prosthesis decreases progressively in such a way that  the 
distal area does not  occupy that  whole width of the channel. 
The good primary stabilit y obtained with this implant  and 
its results have been proved in other studies with the same 
stem.1,2,9,12-15 This primary stabilit y has been demonst rated 
in our series by the fact  that  stem sinking happened in only 
4 cases, despite early loads; this is relevant  when we 
consider that  in 2 cases, due to a technical error, the stem 
was clearly undersized.

With regard to secondary stabil it y of  the implant , 
t it anium is known to be the metal whose stabil it y 
coeficient is most similar to that of bone.16 This fact ,  in 
addit ion to the excellent  long term osseointegrat ion and 
osteoinduct ion17 also of fered by t it anium, 18 makes 
secondary stabil it y excellent .  In addit ion,  the fact  that  
the distal osseous reservoir remains intact  makes it s 
replacement  by another diaphyseal support  stem easier,  in 
case of  loosening. 16

The excellent  theoret ical behaviour of the stem is 
supported by the excellent  long-term clinical results, since 
an average follow-up of 15 years resulted in a score of 90 
points in the Harris evaluat ion scale; this is equal to or 
above the results obtained in series with hybrid or cemented 
prosthesis.17-20

Likewise, pain in the anterior zone of the muscle, which 
is frequent  with other cement less stems,21,22 has been 
minimum in our series. Many studies relate postoperat ive 
pain in the anterior side of the thigh direct ly with the stem 

used,21-25 but  in our series this pain became a problem in 
only 3 cases.

The most signiicant complication that took place was 
f racture. This can be related to the learning curve with the 
stem, given that 11 out of 12 fractures happened in irst 50 
cases.

In the image study of the prosthesis, it  was observed that  
the long-term mobilit y of the stem was very low. It  was also 
observed that  radiolucent  lines were frequent  (38%), 
happened most ly during the early months in Gruen Area 1, 
presented no further development  and had no effect  on the 
clinical development  and survival of the implant .

Furthermore, the varus-valgus position of the implant did 
not  affect  the sat isfactory clinical development  of the 
pat ient .

Regarding the rate of secondary surgery, 2 out  of 7 cases 
were technical errors. One of them was due to infect ion 
and the others were related with polyethylene disease due 
to debilitat ion of the acetabular crown used.

The results obtained are similar to those of other series 
using the same stem,12,15,26-29 present ing 95% survival, with an 
average follow-up of 180 months and excellent  clinical 
results. These factors make the femoral CLS stem an excellent  
opt ion for pat ients of all ages with a good osseous quality.

Level of evidence

Level of evidence IV.

Conlict of interest

The authors declare no conlict of interest.

Figure 4 A) Postoperat ive x-ray at  age 26. B) At  4 years of follow-up. C) Postoperat ive x-ray after the stem change. D) One year 

after the change.
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