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Introduction

Rheumatoid arthritis (RA) is a chron-
ic systemic autoimmune-mediated dis-
ease involving connective tissue that of-
ten results in a high degree of disability
[1]. Chronic synovitis leads to progres-
sive arthropathy with erosive changes,
joint space narrowing, and peri-articular
soft tissue destruction. These are patho-
logic anatomical features that eventually
lead to severe functional joint failure.

Despite improvements in medical
treatment, joint substitution with pros-
thetic implants still represents the final
solution for pain relief and functional re-
covery [2]. Total knee arthroplasty (TKA)
for rheumatoid joints is considered a chal-
lenging surgery because of the technical
difficulties and greater risk of major peri-
and postoperative complications [3]. In
this setting, severe anatomic deformities
with loss of bone stock, low bone quali-
ty, joint instability caused by peri-articular
soft tissue deficiency and iatrogenic low-
ering of the immunologic surveillance are
known risk factors threatening favorable
outcome after TKA.

Highly constrained implants are often
needed in order to deal with the gross an-
atomic and functional alterations of the
rheumatoid knee. However, doubts still
exist with regard to using rotating hinged
devices, mainly due to the design-related
intrinsic risk of mechanical failure and to
the risk of infection [4-6]. Such risks are
further increased when managing patients
with RA. We reviewed a series of patients
who had been treated with the Endo-
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The Endo-Model’ rotating
hinge for rheumatoid knees

Functional results in primary

and revision surgery

Model rotating hinge prosthesis (Walde-
mar Link GMBH & Co, Hamburg, Ger-
many) for severely affected rheumatoid
knees. Functional and radiographic out-
comes are described.

Patients and methods

Between 1997 and 2011, we performed 152
TKAs in 138 patients with the Endo-Mod-
el prosthesis at our institution. Among
them, 88 were primary implants and 64
were revisions. Indications for surgery in-
cluded primary osteoarthritis, posttrau-
matic osteoarthritis and inflammato-
ry arthritis of the knee. For revision sur-
gery, indications included aseptic loosen-
ing, infection and comminuted peripros-
thetic fracture. We chose the Endo-Mod-
el device for patients showing severe ax-
ial deformities, severe bone loss and/or
gross joint instability. Indeed our indica-
tions for constrained implant in rheuma-
toid arthritis knees were as follow: severe-
ly restricted joint mobility, insufficient or
destructed collateral ligaments with se-
vere knee instability, severe valgus/var-
us deformity, revision surgery with insuf-
ficient bone quality or bone loss. In the
absence of these preoperative factors we
chose a nonconstrained implant.

Indication for surgery was related to
rheumatoid arthritis in 38 patients, and
this subgroup was evaluated in the present
study. Among them, 30 patients received
the Endo-Model prosthesis as a primary
implant (27 varus and 3 valgus knee). In
the remaining 8, it was used as a revision
prosthetic implant.

The preoperative radiographic degree
of joint destruction was classified accord-
ing to the Larsen classification of rheu-
matically destroyed joints [7]. All the
treated patients were classified as grade 4
or 5 with severe erosions, no joint space
left, and partially preserved original bony
outlines (grade 4) or mutilating changes
and severely destroyed original bony pro-
files (grade 5).

The average follow-up was 6.1 years
(range 42-134 months). There were
32 women and 6 men in our series. The
average age at the time of surgery was
71.5 years (range 57-84 years). The mean
duration of RA was 13.2 years (range
7-21 years). In the follow-up period, one
patient died of causes not related to sur-
gery and one patient was lost during the
follow-up period, thus leaving 36 patients
(36 implants) to be evaluated in this study.

All the surgeries were performed us-
ing a tourniquet at the thigh and a combi-
nation of intramedullary femoral and ex-
tramedullary tibial alignment guides. We
used the same approach with all the pa-
tients, i.e. a straight midline incision com-
bined with a lateral patella luxation. Great
attention was paid to removing all poste-
rior osteophytes in order to obtain full ex-
tension. Both spaces (flexion and exten-
sion) were balanced by using spacers to
obtain a good range of motion. The patel-
la was never resurfaced but patellar track-
ing was always verified and lateral release
was performed in 7 cases with patellar
subluxation.

We used cemented, long-stemmed im-
plants with anti-luxant features in all cas-
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es. Due to extensive bone loss, a wedged
augmentation was used in the tibial side
in 4 cases. A prophylactic, first-gener-
ation cephalosporin was used peri-op-
eratively and for 2 days postoperatively.
Thromboprophylaxis involved peri- and
postoperative administration of low-mo-
lecular weight heparin for 35 days. At the
time of surgery, 12 patients were receiving
methotrexate (MTX) therapy, 7 patients
were taking oral corticosteroids and 7 pa-
tients were using both MTX and cortico-
steroids. These therapies were never dis-
continued during the perioperative peri-
od, while on the contrary, administration
of biologic agents (such as TNF-a antag-
onists) was discontinued at least 1 month
before surgery in 8 patients. The manage-
ment of medications during perioperative
period was comparable to that indicated
in other studies and international guide-
lines [8, 47, 48, 50, 51].

After removal of the suction drain,
usually on the second postoperative day,
patients began knee motion using a con-
tinuous passive motion machine for about
2 h daily. Full weight bearing was allowed
after 4 days using two canes. The patients
were discharged soon after the first week.

Besides the routine postoperative fol-
low-up visits (at 3, 6, 12 months after sur-
gery, and annually thereafter), all of the
patients were further evaluated in a sin-
gle follow-up visit during which data were
collected for this study by means of clini-
cal and functional analysis. In this setting,
the postoperative Knee Society rating sys-
tem (0-100 clinical, 0-100 functional) was
applied for each evaluated knee [9] and
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new radiographs were obtained. Complete
preoperative and postoperative data were
available for all enrolled patients. The se-
nior author (L.F) examined the most re-
cent follow-up anteroposterior and later-
al radiographs for gross signs of loosening
such as progressive radiolucency, chang-
es in the implant position, dislocation or
breakage of the implant, and signs of in-
stability or malalignment. No radiograph-
ic rating system was used. Data were col-
lected and statistically analyzed by a non-
parametric test for paired values (Wilcox-
on signed-rank test).

Results

No cases of deep vein thrombosis nor in-
traoperative fractures were reported. De-
fining failure as revision for any reason,
mean prosthesis survival in the evaluated
series was 91.7 % at an average of 6.1 years
from surgery. Failure of the implant was
reported in one case due to periprosthet-
ic deep infection arising 3 years after re-
vision surgery for septic mobilization of
a primary TKA. The patient was man-
aged with staged revision in another in-
stitution and was finally treated with knee
arthrodesis. One patient was revised for
aseptic loosening of the prostheses af-
ter 26 months and 1 patient had a peri-
prosthetic femoral fracture after 4 years.
No other cases of implant failure or ma-
jor postoperative complications were ob-
served. In all, 36 patients were clinically
evaluated at their most recent follow-up
visit during which the postoperative Knee
Society Score was defined. Twenty-eight

_|
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Fig. 1 < Pre- and postoper-
ative value of flexion, clini-
cal Knee Society Score (KSS)
and functional KSS (Wilcox-
on signed-rank test)

Postoperative
KSS functional

primary implants and 8 revision implants
were evaluated. A broad analysis of recent
and previous radiographs was carried out
in the same setting.

In this series, the mean flexion passed
from 53.2° preoperatively (range 30-
100°) to 102.7° postoperatively (range 75—
125°% p=0.001; B Fig. 1). A lack of exten-
sion of 10° was present in one knee, most
likely due to malpositioning of the fem-
oral component in slight flexion. The
mean Knee Society clinical score passed
from a preoperative value of 15.6 (range
7-30) to 93.5 (range 84-100) at final fol-
low-up (p=0.001). The mean function-
al score passed from a preoperative val-
ue of 24.3 (range 2-55) to 67.1 (range
2-95; p=0.0024). We found no evidence
of postoperative tibiofemoral instability,
patellar maltracking, or deficiencies at the
knee extensor mechanism.

Pain was present in 10 patients (2 revi-
sion and 8 primary implants), but always
at a mild or mild/occasional degree, nev-
er compromising daily activities. In 5 pa-
tients it was described as anterior pain, de-
spite evidence of good patellar tracking.
Thirty-one patients showed autonomous
walking with the aid of one or two canes.
Five patients were wheelchair-bound be-
cause of progressive disability. Two of
them received a functional score of 2 and
a clinical score of 97 and 98, respective-
ly (8 Fig. 2). At broad radiological anal-
ysis, there was no evidence of changes in
the tibiofemoral alignment as compared
with early postoperative radiographs. No
signs of implant loosening (progressive
radiolucencies, breakage of the implant
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Abstract

Background. Major joints of the lower limbs
are commonly affected by rheumatoid arthri-
tis (RA), with consequent pain, loss of func-
tion, and progressive disability. Knee replace-
ment represents a useful solution, but a high-
ly constrained implant design is often need-
ed in order to face the severe anatomical de-
formities and the gross instability that the
surgeon may encounter in the rheumatoid
knee.

Objectives. The aim of this work was to eval-
uate the Endo-Model’ rotating hinge knee
prosthesis implanted in patients affected by
RA and severely damaged knees.

Patients and methods. We retrospectively
evaluated a series of 38 patients with RA im-
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The Endo-Model’ rotating hinge for rheumatoid knees.
Functional results in primary and revision surgery

planted with the Endo-Model’ rotating hinge
knee prosthesis for primary or revision sur-
gery (mean follow-up 6.1 years; mean age at
surgery 71.5 years). At the time of surgery,
the mean duration of RA was 13.2 years. Pa-
tients were evaluated clinically and radio-
graphically and the Knee Society Score (KSS)
was used.

Results. Implant survival at most recent fol-
low-up was 91.7 %. Mean final knee flexion
was 102.7 °. The mean KSS was 93.5 (excel-
lent) and 67.1 (good) for clinical and func-
tional score, respectively. Mild pain was pres-
entin 10 patients. No sign of malalignment
or residual instability was found. No evidence

of loosening or implant failure was observed
in x-rays.

Conclusion. The Endo-Model’ rotating hinge
knee prosthesis provides excellent pain relief,
functional recovery, and intrinsic knee stabil-
ity both in complex primary and in revision
knee arthroplasty in the majority of patients
with severely affected rheumatoid knees.

Keywords

Knee prosthesis - Chronic pain - Arthroplasty,
replacement, knee - Revision, joint -
Prosthesis survival

Zusammenfassung

Hintergrund. Die groBen Gelenke der unte-
ren Extremitéten sind haufig von rheumato-
ider Arthritis (RA) betroffen. Schmerz, Funk-
tionsverlust und eine fortschreitende Behin-
derung sind die Folge. Eine Kniegelenkpro-
these ist in diesem Zusammenhang eine hilf-
reiche Behandlungsoption. Oft ist aber ein
Implantat mit hochgradiger Koppelung er-
forderlich, um den schwerwiegenden anato-
mischen Deformitéten und der ausgepréagten
Instabilitét zu begegnen, die der Chirurg im
betroffenen Knie vorfinden kann.
Zielsetzung. Ziel dieser Arbeit war es, die
Rotations- und Scharnierknieprothese Endo-
Model® nach Implantation in Patienten mit
RA und schwer geschadigten Knien zu be-
werten.

Patienten und Methoden. Eine Gruppe von
38 Patienten mit RA, denen die Rotations-
und Scharnierknieprothese Endo-Model’ in

chirurgischen Primar- oder Revisionseingrif-
fen eingesetzt worden war, wurde retrospek-
tiv untersucht (durchschnittliches Follow-up
6,1 Jahre; durchschnittliches Alter bei Opera-
tion 71,5 Jahre). Zum Zeitpunkt des chirurgi-
schen Eingriffs lag die durchschnittliche Er-
krankungsdauer der RA bei 13,2 Jahren. Die
Patienten wurden klinisch sowie rontgenolo-
gisch untersucht und mithilfe des Knee Socie-
ty Score (KSS) beurteilt.

Ergebnisse. Der Implantaterhalt lag in der
aktuellsten Follow-up-Untersuchung bei
91,7 %. Der letzte Kniebeugewinkel betrug
102,7°. Die durchschnittlichen Werte des KSS
beliefen sich auf 93,5 (hervorragend) und
67,1 (gut) fiir den klinischen bzw. funktionel-
len Score. Bei 10 Patienten bestand ein leich-
ter Schmerz. Zeichen einer Fehlstellung oder
verbleibenden Instabilitét fanden sich nicht.
Die Rontgenuntersuchung ergab keine Hin-

Die Rotations- und Scharnierprothese Endo-Model’ bei rheumatoider Arthritis am
Knie. Funktionelle Ergebnisse chirurgischer Primar- und Revisionseingriffe

weise auf eine Lockerung oder ein Implantat-
versagen.

Schlussfolgerung. Die Rotations- und Schar-
nierknieprothese Endo-Model’ bietet der
Mehrzahl der Patienten, die von einer schwe-
ren RA am Knie betroffen sind, eine hervor-
ragende Schmerzlinderung, funktionelle Er-
holung und intrinsische Kniestabilitat sowohl
bei komplexer Primaroperation als auch bei
Revisionsendoprothetik.

Schliisselworter

Kniegelenkprothese - Chronischer Schmerz -
Knieendoprothetik - Revisionsoperation,
Gelenk - Prothesenerhalt

or component migration) were found,
nor were there any signs of polyethylene
wear. We found no differences between
the bone densities of the medial and lat-
eral femoral condyles, or evidence of cor-
tical hyperostosis around the stems of the
components.
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Discussion

Improvement in the medical treatment
of RA in the last 25 years is reflected by a
40 % decrease in the rate of hip and knee
surgery, following a peak observed in the
mid 1990s [2, 10]. However, 17 % of pa-
tients with RA undergo orthopedic sur-
gery within 5 years of their initial diag-
nosis [11], and over one third of them will
eventually require a major joint replace-

ment, mainly a total hip or knee replace-
ment. In this setting, the orthopedic sur-
geon is challenged by greater technical
difficulties as well as by higher peri- and
postoperative risks of prosthetic implant
failure [3, 12-15].

Furthermore, in severely affected knees
with serious bone and ligament defects, as
is frequently seen in rheumatoid knees, a
highly constrained total knee device rep-
resents the treatment option needed to re-



store and maintain the correct anatomical
axis as well as to confer the joint stabili-
ty that is impossible to obtain with low-
er constraint implants [16-21]. Several au-
thors have highlighted the risk of implant
failure due to residual instability with pos-
terior cruciate ligament (PCL) retaining
and posterior-stabilized (PS) implants in
rheumatoid patients [18-20].

The use of rotating hinge designs have
been described for dealing with such in-
stances of severe loss of bone stock, gross
ligamentous instability, combined de-
formities, oncologic surgery and salvage
situations both in primary and revision
surgery [22]. By means of the rotation-
al degree of freedom and design features,
these implants provide high constraint
and great inherent stability while avoid-
ing patella-femoral instability and tor-
sional stresses to load at the prosthesis/
cement/bone interfaces [16, 17]. This ul-
timately leads to longer survival and bet-

Fig. 2 < Radiograph-
ic evaluation of an
83-year-old patient
treated with the Endo-
Model’ prosthesis:

a 3-year follow-up X-
ray analysis, b 7-year
follow-up X-ray analy-
sis showing preserved
anatomical axes and
no sign of implant
loosening

ter clinical outcomes as compared to pre-
vious rotating hinged devices and results
are comparable to the current lower con-
straint devices. However, published results
using this kind of these kinds of implants
for nontumor reconstruction have varied
from acceptable to poor, leaving general
questions about safety, survival and func-
tional results still unsolved [5, 6, 23-35].
Despite a recent paper showing good re-
sults regardless of the indication for sur-
gery [36], far more limited information
is available about use in rheumatoid pa-
tients.

Furthermore, although RA has been
reported as a possible indication for re-
surfacing the patella during total knee ar-
throplasty [37, 38], several papers report-
ed good results without patellar resurfac-
ing [39-41], avoiding potential complica-
tions of this additional procedure [42]. In
this study we confirmed satisfying results

and low complication rate without patel-
lar resurfacing.

We evaluated a series of patients affect-
ed by rheumatoid arthritis who were treat-
ed with the Endo-Model' rotating hinge
knee prosthesis. As observed elsewhere
[14, 32], in our series there was a high pro-
portion of women (87.5%) and elderly pa-
tients (mean age 71.5 years). The implant
we used is a fully cemented, non-modular
implant with long intramedullary stems,
endowed with an anti-luxant device. De-
spite the increased risk due to age, and dis-
ease- and steroid-related poor bone qual-
ity, no cases of intra-perative fractures
were recorded. At an average follow-up
of 6.1 years, implant survival was 91.7 %,
and both clinical and functional Knee So-
ciety Scores significantly improved with
respect to preoperative values. The 93.5
mean clinical score was considered “ex-
cellent”, while the 67.1 functional score
was within the “good” range. Mean knee
flexion was 102.7°. Only 10 patients com-
plained of mild pain, which however, nev-
er limited daily activities. In four cases, the
reported pain was anteriorly located, even
though no patellar maltracking was pres-
ent. Similar findings have been previous-
ly described and are related to the inflam-
matory arthritis itself [16]. All of the pa-
tients but five were completely autono-
mous in walking, with the aid of one or
two canes. No sign of residual tibiofemo-
ral instability was noted, nor were any ra-
diographic signs of component loosening
or subsidence observed. Taking into con-
sideration that all of our patients belonged
to the same known low function category
(i.e. Knee Society category C: multiple ar-
thritis or medical infirmity), these results
appear much more than acceptable. Sim-
ilar results have been published by other
authors [16, 30, 35, 36].

Several studies report increased infec-
tion rates in rheumatoid patients under-
going joint replacement surgery as com-
pared to patients with an initial diagnosis
of primary or posttraumatic osteoarthri-
tis [3, 43]. Furthermore, infection is de-
scribed as the most common cause of fail-
ure for rotating hinge devices, with rates
ranging between 14.5 and 24 % [24, 32, 44—
46].

In our series, administration of bi-
ologic agents was discontinued at least
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1 month prior to surgery, while MTX and
steroid therapy was continued during the
perioperative period. Current practice is
in fact to interrupt the anti-TNF therapy
prior to total joint arthroplasty to mini-
mize the risk of infection and deep vene
thrombosis, as recommended by interna-
tional guidelines [47, 48]. We also recom-
mend to continue MTX in the periopera-
tive period to decrease complication rates
and number of relapses of rheumatoid
disease. Patients who stopped the metho-
trexate had consequently an increased in-
fection rate (15 vs 2%) [50, 51]. Although
the use of steroids in the perioperative pe-
riod increases the infection risk and de-
layed wound healing [49], there is no pub-
lished literature regarding the risk of ste-
roid use in case of total knee replacement
surgery in RA [50].

We observed a single case of peripros-
thetic deep infection in a patient who had
undergone staged revision and implan-
tation of the Endo-Model” device 3 years
earlier. Although the infection rate we re-
port is low, and taking into consideration
the possible evolution of such a situation
in terms of pain, loss of function and gen-
eral condition, we recommend avoiding
this kind of implant in cases of infection-
related revision.

In our experience, the Endo-Mod-
el rotating hinge total knee prosthesis
proved to be a useful solution for severe-
ly affected rheumatoid knees with loss of
bone stock, poor bone quality and com-
plex instability, both in primary and revi-
sion surgery.

In the majority of our patients, the En-
do-Model" was able to relieve pain and
to recover the function needed for dai-
ly activities. Other constrained implants,
used for primary and posttraumatic ar-
thritis, might guarantee comparable re-
sults with similar rate of peri- and post-
operative complications. However, due
to technical and medical indications, the
surgeon’s experience and the rheumatolo-
gist’s skills should be advocated and they
should cooperate when managing total
knee replacement in patients with RA. At-
tention should be paid when treating pa-
tients with previous prosthetic failure due
to deep infection, since the risk of re-in-
fection further increases on the basis of
medical condition, previous infection and
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revision surgery with an invasive implant
design. In such cases, we think this kind of
prosthesis should be avoided, if possible.

Our study has several shortcomings.
It is a retrospective, noncontrolled study
on a relatively small patient population.
Furthermore, it combined two groups of
patients, with primary and revision sur-
gery, with heterogeneous follow-up times.
However, we believe that the homogene-
ity related to the initial diagnosis and in-
dication for surgery, as well as the surgi-
cal technique could represent points of
strength and give scientific value to our
work. Prospective studies on larger num-
bers of patients might reach a greater de-
gree of significance and are needed.
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Smalltalk im OP kann
Patienten gefahrden

Mehr sachbezogene Kommunikation im
Operationsteam senkt das Wundinfektions-
risiko flir den Patienten.

Wissenschaftler der Universitaten Neuen-
burg und Bern haben von 2010 bis 2013
wahrend 167 Operationen am offenen
Bauch die Gesprache im Berner OP-Team be-
obachtet und analysiert. Die Analysedaten
aus den Eingriffen, welche im Durchschnitt
4.6 Stunden dauerten, wurden danach mit
den dokumentierten Wundinfektionen
verglichen.

Das Ergebnis: Mehr fallrelevante Kommu-
nikation wahrend der gesamten Operation
hatte weniger Wundinfektionen zur Folge.
Zu viel Smalltalk wahrend des Verschlieens
der Operationswunde bedeutete dagegen
eine hohere Infektionsrate.
Wundinfektionen nach operativen Eingriffen
treten vor allem im Bauchbereich relativ
haufig auf (Schweizer Durchschnitt: 13,8%)
und haben langere Spitalaufenthalte und
damit auch héhere Kosten zur Folge.
Hauptrisikofaktoren sind der Zustand

des Patienten und die Art und Dauer der
Operation. Beides lasst sich vom OP-Team
nicht oder nur bedingt beeinflussen. Es gibt
aber qualitative Elemente wie Ablenkung
und Larm wahrend der Operation, die sich
steuern lassen.
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