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This series of 85 Endo-Modell (Link® ) knee prostheses, eval
uated with a mean follow-up of 36 months, is comparable
to a recent series reported in the literature in terms of
age (72 years), sex ratio (with a predominance of females),
and number of subjects. Only the designers’ series [11] pre
sented much higher patient numbers (respectively, 1074 and
1937 patients) (Table 3). The variability of our etiologies dif
fers from the literature with a predominance of revisions for
Utting et al. [16] and a predominance of primary surgeries
for most of the other studies [11,17—19].
Despite the large number of patients lost to follow-up,
all of the medical ﬁles could be analyzed for the study of
complications.
Our overall follow-up period for the implant was 89.4%
at 36 months. Nieder et al. reported a 95% survival rate at
seven years, Petrou et al. [20], on a series of 100 TKAs, had
a 96.1% survival rate at two years and 80.3% at 12 years.

To explain these results, it seems relevant to detail the
inclusion criteria for each group. Our population presents
a high percentage of patients with several risk factors for
complications: high mean age, association of comorbidities
(obesity, diabetes, cardiological or pulmonary disease), and
a low rate of ‘‘native knees.’’ Similar rates were found in
the series reported by Utting et al. [16], Inglis et al. [24],
and Springer et al. [22], all of them with similar inclusion
criteria.
Our study therefore reports less favourable results than
the speciﬁc studies (exclusively primary surgery, young
patients, etc.) because recruitment was extended to a
vaster population [28].
Like Reignier [19] and Utting et al. [16], we observed
a very low aseptic loosening rate, 3.5% but with a short
follow-up period (36 months). This low rate was also found
in series with longer follow-up periods (2—10 years), thus
allowing us to validate axial rotation as being protective of
intramedullary stem cementing.
No axis dislocation was found in our series, even though
this has already been described by Wang et al. [25], probably
related to the systematic use of an antidislocation feature
with screws used in the third-generation implants.
The only protective factor found in our series is the indi
cation for varus axial deviation greater than 10◦ (14.3%;
p = 0.05), an indication whose best results in the literature
were reported by Hulet et al. [26]. Patella position is the
radiological predictive factor of appearance of a compli
cation found in our series: the lower the patella is, the
higher the risk of complications. In a series of 43 post-tumor
reconstructions using a rotating hinge prosthesis, Schawb et
al. [15] reported the same conclusions. Maintaining patel
lar height and the joint space level is therefore an essential
objective.
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The only protective factor found was the indication for
varus axial deviation greater than 10◦ (14.3%; p = 0.05).
Examining each type of complication speciﬁcally, no sta
tistically signiﬁcant factor of appearance or protection of
any complication could be retained, probably because of
the small numbers of patients.
Overall, the statistical tests, the ASA index, the type
of antibiotic therapy, and even errors in applying proto
cols did not seem to be factors favoring the appearance of
complications, whether or not they were septic.
Twenty-ﬁve evolving radiolucent lines were noted in 16
patients. More than 50% of them only presented a single
radiolucent line. The seat and number of radiolucent lines
were not found to be signiﬁcant predictive factors of onset
of a complication and more particularly of aseptic loosening.
Analysis of patella height showed 73.5% high patellas,
11.8% low patellas, and 14.7% normally positioned patel
las. The postoperative position of the patella inﬂuenced the
appearance of a complication: 16% of the high patellas and
50% of the low patellas presented a complication (p = 0.04).
No speciﬁc complication was dependent on patella height,
and more particularly on patellar complications.
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The complication rate was high, but not unexpected in a
series including a majority of patients requiring salvage
knee surgery. Infection was the most frequent complication
(10.6%), corresponding to the data usually found in the lit
erature [19,20] (Table 3). For example, Shaw et al. [21] had
16% deep infection. Only Nieder et al. [13], Zinck et al.
[17], and Reignier [19] found an overall complication rate
of approximately 6%, with only 2% septic complications.
In our series, we observed a 30.8% complication rate
for primary surgery and 24.2% for revisions, without the
difference being statistically signiﬁcant (p = 0.31). Our pri
mary surgery complication rate was higher than the series
reported in the literature (between 2 and 6%) (Table 3),
whereas it was similar in the revision group [22,23].

Indications
The complication rate was higher in rotating hinge pros
theses than in less constraining implants. In view of these
results, we believe it is preferable to use a less constraining
prosthesis whenever possible.
The rotating hinge implant can only be placed in certain
speciﬁc indications. In primary surgery [22,27—29] these are
functional loss of lateral ligaments [6,30], ligaments that
cannot be balanced in ﬂexion or extension during surgery,
major valgus or varus deformity, a distal femoral or proxi
mal tibial defect resulting from a tumor lesion or mechanical
problems, or a comminuted fracture or malunion of the dis
tal femur in the elderly subject [4]. In revision surgery, these
indications are aseptic loosening with a major bone defect
or ligament insufﬁciency in the frontal planes, septic revi
sion with major bone defect [31], a supracondylar fracture
of the femur with a TKA and no possibility of osteosynthesis
[5].
All authors agree that one must study all the
speciﬁc preoperative clinical and radiological criteria
to determine the relevance of using this type of
implant [26,29,32]. In this type of complicated exam
ple, completing all the steps of preoperative planning
is important: the clinical exam (ligament balance), plain
radiographs (knee X-rays, stress views) to determine the
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Table 3

Rotating hinge knee prosthesis in the literature.
Springer [24]

Zinck [19]

Nieder [5]

Argenson [20]

Engelbrecht
[4]

Rinta-Kiikka
[26]

Reignier [21]

Type of implant

Endo-Modell

Modular segmental
kinematic Rotating
hinge

Endo-Modell

Endo-Modell

Endo-Modell

Endo-Modell

Endo-Modell

Axel

Indications

Primary/revision

Primary/revision

Primary

Primary

Primary

Primary

Primary
revision

Primary

Number of cases
Mean age
Mean follow-up
Mechanical problems
Aseptic loosening
Sepsis
Neurological
complications
(common ﬁbular
nerve)
Patellar complications
Patellectomy
Axis dislocation
Femur fractures
Scores

85
72.4 years
36 months
0%
3.5%
10.6%
2.4%

69

2682
69 years
64 months
1.7%
1.0%
1.6%
0.8%

1837
66 years
78 months
1.3%
0.8%
1.9%

194
68 years
75 months

1074

48
68.5 years
66 months

1.5%
2.5%

6.0%
1.3%

2.0%
20.0%

210
71 years
105 months
2.8%
1.9%
1.9%
0.5%

3.9%
1.4%
0.8%
0.2%

1.8%

5.0%

w

13%

IKS, ﬂexion,
Charnley

0.3%
Flexion, Satisfaction
questionnaire, Survival
rate

1.0%
1.0%
IKS, Flexion,
X-rays

5.2%

1.9%
0.5%

2.0%

0.9%

4.0%

Wilcoxon signed
rank

B. Guenoun et al.

w

14.5%

.C
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4.7%
0%
0%
0%
IKS, ﬂexion,
SF36, Charnley,
X-rays
Chi2 , Fisher

w

Statistical test

75.2 months
10%

rth

Our series
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Rotating hinge knee prostheses have, in our hands, a higher
complication rate than those observed with sliding prosthe
ses [34] with both primary arthroplasties and revisions.
Given these results, the indication should be selec
tive after conﬁrming that a less constraining prosthesis is
impossible. The posterostabilzed prosthesis remains the ref
erence.
However, some indications remain for this type of implant
when the patient has substantial bone defects (reconstruc
tion impossible) resulting from tumor or injury or with very
large axial deviations. A favorable situation for placing this
implant must also be associated: an elderly patient with a
low functional demand presenting few comorbidities.
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articular factor. This is what we have done and reported
in this study in the indications of primary gonarthrosis
with ligament laxity. However, after a speciﬁc study of
these patients, an unacceptable complication rate appears
(66.7%, with 33.3% deep infection). This high complication
rate should be compared to the type of patient undergoing
surgery (mean age, 80 years, ASA > 2, number of comorbidi
ties > 2), but this type of indication can nevertheless be
challenged. The severity of the deformity is not in itself an
indication for a hinge prosthesis, because it can be remedied
by a certain number of procedures such as an osteotomy
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laxity.
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