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Abstract. Aim of the study: To compare unicompartmental knee arthroplasty with “all poly“ tibial component 
and “metal back” from a clinical and functional point of view. Materials and methods: We evaluated prospec-
tively 50 patients who underwent unicompartmental knee replacement at the Orthopedic Clinic of the Uni-
versity of Trieste. Patients were split into two groups (A and B); in patients from group A has been implanted 
a Mitus prosthesis (Link) with “all poly“ tibial component, in patients from Group B has been implanted an 
Allegretto prosthesis (Zimmer) with a “metal back“ tibial component. The mean follow-up was 36 months. 
All patients were evaluated using the Knee Society Score. Results: The mean preoperative Knee Society Score 
(objective and functional) was found to be respectively 48 and 49 or the group A and group B; post-operative 
score was found to be of 95 and 94 respectively for Group A and group B. The average post-operative ROM 
was 125 degrees (range, 85-140 degrees) for group A and 130° (range 90°-145°) for group B. Conclusions: No 
differences were found between implants with “all poly” tibial component (thickness to be used must be greater 
than 6 mm) and those with the “metal back”. We believe that to achieve positive results over time is important 
the carefully selection of the patients and the accurate positioning of components. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

The concept of unicompartmental arthroplasty 
knee was first proposed by McKeever and Elliot in 
1952 (1); a few years later MacIntosh presented a 
study on the use of a prosthesis, manufactured in vital-
lium, to substitute only the tibial plateau (2). During 
the 70s we witnessed numerous attempts to develop 
the idea of a prosthetic replacement of the only medial 
knee compartment (3-5), but then the shoddy results 
in the short term, the high incidence of complications 
and the complex surgical technique, as published in 
1980 by Insall (6), did not allow the unicompartmen-
tal wide dissemination. It is enough to remember that 
in the U.S., between 1996 and 1997, were implanted 
only 2500 unicompartmental knee arthroprosthesis 
and that at the Mayo Clinic in the 90s were used only 

3 unicompartmental prosthesis compared with about 
8500 full implants. Only since the early 90s, the con-
cept of unicompartmental knee has acquired its own 
identity as a real alternative at the total whole implant 
(7). Even in Europe, and in Italy in particular, the ap-
proach to this type of system is happened with alter-
nating phases and in a manner sometimes controver-
sial. Thanks to technological progress in the context of 
toolkits, the prosthetic design and materials as well as 
thanks to the introduction of minimally invasive tech-
niques (8,9), the last decade has seen a sharp improve-
ment of long-term results of unicompartmental pros-
thesis, almost comparable to those of the total knee 
replacement prosthesis. Essential, in this sense, was the 
always more correct surgical indication and the most 
accurate choice of eligible patients. A study of the 
Finnish Registry of Arthroplasty, edited in 2007 shows 
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a percentage of implant survival at 10 years from 53% 
to 81% depending on the type of prosthesis used (10); 
other studies show results yet best, with implant surviv-
al at 10 years of 93% (11), 94% (12), 98% (13). Berger 
and colleagues have described a survival of 95.7% at 15 
years (14) and O’Rourke and colleagues of 85% (15). 
It is very significant as, differently than fifteen years 
ago, the literature is producing encouraging data about 
implantation of unicompartmental prosthesis both in 
relation to total knee replacements (19, 20) and the 
high tibial osteotomy (16-18); the unicompartmental 
one is in fact characterized by a more rapid and com-
plete functional recovery, from a maintenance of pro-
prioception and, with respect to the total prosthesis, 
by an easy modality or review in the case of failure. 
The satisfaction of patient that received this type of 
prosthesis reflects these excellent results, especially as 
regards those activities that require a full ROM, as to 
get down from the stairs and kneel.

One of the most important elements in determin-
ing the success of surgery of unicompartmental pros-
thesis is the selection of suitable patients: the ones that 
most readily offer the best results are those who suffer 
from a unicompartmental osteoarthritis of the knee, 
having the contra-lateral compartment undamages 
and a modest varus. They must also have a degenera-
tion of cartilage of second or third degree (according 
to Ahlback) with asymptomatic patellofemoral joint, a 
ROM more than 90°, an axial deformitiy less than 15° 
and do not require high functional performance. Ad-
ditional precautions in the choice of patients are the 
absence of flexion deformity or at least less than 5°, the 
stability of the anterior cruciate ligament, the absence 
of joint laxity of the ipsilateral side, a desirable body 
weight (obese patients at risk) and absence of severe 
osteoporosis (21, 22). The unicompartmental prosthe-
sis is also indicated in osteonecrosis limited to a single 
femoral condyle. 

The early implant failure is mainly due to a not-
accurate positioning of the components that will then 
lead to a hypo or hyper-correction in alignment of load-
ing arthroplasty. The bad alignment leads to increased 
polyethylene wear which aggravates the framework 
of the local contralateral compartment and of patel-
lofemoral and then promotes the mobilization of im-
plant. A posterior tilt of the tibial component greater 

than 7° is sometimes associated with a mobilization of 
itself and to an increase of localized stress on the corti-
cal bone and cancellous bone also up to rupture of the 
posterior cruciate ligament (25). 

For all these reasons we believe that the longer-
lasting results over time are determined by the correct 
positioning of the prosthetic components and the cor-
rect alignment of the knee, which must be achieved 
without overcorrect the axis, which needs to be kept 
as physiological as possible. The implant of a unicom-
partmental prosthesis requires the maintenance of an 
optimal tension of the capsuloligamentous apparatus 
and of joint anatomy, replacing only the degenerated 
parts. 

For some years we have begun to use, at our 
Structure, unicompartmental arthroplasty knee, be-
lieving that the only pathological articular compart-
ment replacement leads to a better result, compared 
to other treatments, such as tibial osteotomy or total 
hip prosthesis, to the patient that begins a quick reha-
bilitation with very early functional recovery. To join 
this imperative clinical and therapeutic we directed to 
this type of treatment, trying to find prosthetic mod-
els with most follow-up and that would provide at a 
less bone resections. For this purpose we routed to two 
types of prosthesis, a tibial component with “metal 
back”, the Allegretto (Zimmer) and one with tibial 
component “all-poly”, the Mitus (Link), even to verify 
if there were any differences between the real

these two solutions. The tibial components “allpo-
ly” allow a lower tibial resection and a greater thickness 
of polyethylene; there is no evidence, in literature, of a 
better functional performance of one or of the other 
model.

Materials and methods

We have included in this study 50 patients (37 
females and 14 males) aged between 48 and 85 years 
(mean age 68 years) that underwent implantation of 
unicompartmental arthroprosthesis during the period 
between January 2003 and December 2008 at the 
Clinic Orthopedic and Traumatological, University of 
University of Trieste. The patients were split into two 
homogeneous groups by gender and age; for patients 
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Group A was used Allegretto prosthesis (Figure 1-2) 
and for group B Mitus the prosthesis (Figure 3-4) 
with the two systems described above. The two groups 

were monitored with a mean follow-up of 36 months. 
Were implanted 48 prosthesis of the medial compart-
ment, 2 prosthesis of the lateral compartment (equally 
distributed between the two control groups).

For clinical and functional controls we used the 
Knee Society Score, and for those radiological we per-
formed radiographs of the knee under load, in anter-
oposterior and lateral projections to study the mechan-
ical axis and joint space and with patellar projection 
for the study of the patellofemoral joint. We submitted 
all patients to preoperative MRI which revealed that 
in 15 cases there was an osteo-necrosis of the medial 
femoral condyle. Moreover in all patients have been 
determined the characteristics of body weight and the 
presence of any severe osteoporosis.

All patients were operated with small patellar ac-
cess from the lower pole of the kneecap to the tibial 

Figure 1. Preoperative MRI of right knee with knee osteoar-
thritis of the medial and hotbed of osteonecrosis

Figure 2. RX knee at a mean follow-up of 4 years with the 
prosthesis “Allegretto”

Figure 3. A: Preoperative RX of left knee in load on AP and LL; B-C: MRI preoperative framework of knee

Figure 4. RX knee at a mean follow-up of 2 years with prosthe-
sis with the “metal-back” tibial component
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tuberosity side, without eversion of the kneecap and 
without tourniquet (inflated only for cementation) un-
der spinal anesthesia; the load has been allowed after 
3-4 days after surgery.

Results

The average KSS (Table 1) (objective and func-
tional) preoperative resulted to be respectively of 48 for 
the A group and of 49 for the group B and the post-
operative one was respectively of 95 for the group A 
and of 94 for B one. The average postoperative ROM 
is increased for both groups (Figure 5). The alignment 
of the varus deformity is corrected with about 5° of 
valgus average for both groups. The patients were dis-
charged from hospital in average of eighth days with 
a minimum of hospital stay of 2 postoperative days to 
a maximum of 10 days. Complications, however very 
moderate, were: a deep venous thrombosis in 4 cases 
(7%), a superficial skin infection in 3 cases (5%) and 

in one patient there has been a fracture of the femoral 
condyle that did not need further treatment; the femo-
ral component of a prosthesis was partially mobilized 
after 18 months, as a complication, in a male patient 
with a middle-high grade of obesity and varicose veins 
at lower limbs, but the patient did not want to be sub-
jected to surgical revision since he could perform the 
normal daily activities of life without any particular 
disturbances.

The prosthesis survival of group A with a follow-
up of 5 years, however, is found to be the 100%, while 
that of group B shows a percentage of 96%.

Discussion

The data obtained from our study with a medium 
“follow-up” confirm the good clinical and functional 
outcome of unicompartmental prosthesis of the knee 
in osteoarthritis of the medial compartment and en-
courage us to continue in this way.

The preservation of proprioception and reduced 
surgical trauma allow patients to obtain a clinical result 
that is very close to the condition of a normal knee. 
But they have to be precisely respected the directions 
that we have previously described, such as one-com-
partment arthrosis, the presence of healthy and stable 
anterior and posterior cruciate ligament, the varus-
valgus deformity and in slight flexion, a not excessive 
weight gain and the absence of general inflammatory 
disease. Regarding the status of the patellofemoral 
joint, however, that very often is not free from degen-
erative events, there seems to be crucial for the success 
of the intervention. For this reason we believe possi-
ble to implant a unicompartmental prosthesis even in 
cases of osteophytes in the patellofemoral joint. Also 
other authors report that the pain suffered at the front 
of the knee, always considered a relative contraindi-
cation to the plant of a unicompartmental prosthesis, 
does not affect the success of the system using the Ox-
ford Phase 3 prosthesis (26).

The tibial component seems to be indifferent as 
regards the presence or absence of metal-back, because 
the clinical and radiological results of our study are 
similar in the follow-up, without the presence of ra-
diolucent lines or loosening of the components. From 

Table 1. Preoperative and postoperative KSS scores of the two 
groups

 KSS score Result 
 Group A Group B  

 48 49 preoperatory 
 95 44 postoperatory

Figure 5. Average ROM pre-and postoperatively in two differ-
ent tibial components, all poly (group B) and metal back (group 
A)
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our data also obesity is currently not considered a con-
traindication for implant of prosthesis and we believe 
that we can allow the indication to the implant even in 
patients just out of higher limit of 30 kg/m2 of BMI. 
This assessment was also made by other authors who 
have not found an association between body weight 
and/or obesity and failure of replacement (27).

Furthermore, a study that compared the “out-
come” of the unicompartmental knee prosthesis be-
tween obese and not-obese patients, suggests that 
obese patients have a better survival curve of the pros-
thesis when they are compared to the group of not-
obese patients (28).

Conclusions

Based on our clinical experience and our study we 
consider that the joint replacement of the degenerated 
compartment with a unicompartmental prosthesis is a 
correct indication for surgery in patients over 60 years 
of age with osteoarthritis of only one compartment of 
the knee with patellofemoral joint asymptomatic or 
slightly symptomatic, not-obese and not affected by 
rheumatoid arthritis or severe osteoporosis. We found 
no differences between the tibial polyethylene (thick-
ness to be used must however, be more than 6 mm) 
implants and those with the “metal back”.

To achieve positive results over time, however, im-
portant it is the careful selection of the patient togeth-
er with the accurate positioning of the components, 
which follows the correction of the axes that must be 
maintained more physiological as possible, never with 
too low or too much correction. 

We also believe, based on our experience, that we 
can give indication of the implant unicompartmental 
prosthesis also in cases where the patellofemoral joint 
is not perfectly unscathed, possibly by associating a re-
lease for the recentering of the kneecap.

The indications can be at the same way be extend-
ed to patients whose BMI is not strictly below 30 kg/
m2, as the benefits on the pain and the recovery of the 
functionality joint is such as to allow a resumption of 
normal daily activities very quickly and therefore pos-
sibly even weight loss. The surgery is performed with 
little access and low surgical trauma, saving expander 

apparatus and allows rapid functional recovery and of 
social life with full satisfaction for the patient and for 
the surgeon.

References

  1.  McKeever DC. The classic: Tibial plateau prosthesis (1960). 
Clin Orthop Relat Res 2005; 440: 4-8.

  2.  Macintosh DL. Hemiarthroplasty of the knee using a space 
occupying prosthesis for painful varus and valgus deformi-
ties. J Bone Joint Surg 1958; 40A: 1431.

  3.  Gunston F-H. Polycentric knee arthroplasty; prosthetic 
simulation of normal knee movement. J Bone Joint Surg 
1971; 53A: 272-7.

  4.  Marmor L. Results of single compartment arthroplasty with 
acrylic cement fixation. A minimum follow-up of two years. 
Clin Orthop 1977; 122: 181.

  5.  Marmor L. Modular knee in unicompartmental desease. J 
Bone Joint Surg 1979; 61A: 347.

  6.  Insall J, Aglietti P. A 5- to 7-year follow-up of unicondylar 
arthroplasty. J Bone Joint Surg Am 1980; 62: 1329-37.

  7.  Marmor L. Unicompartimental knee arthroplasty: ten to 13 
year follow-up study. Clin Orthop 1988; 226: 14-20.

  8.  Murray DW, Goodfellow JW, O’Connor JJ. The Oxford 
medial unicompartmental arthroplasty: a ten-year survival 
study. Bone Joint Surg Br 1998; 80: 983-9.

  9.  Repicci JA, Eberle RW. Minimally invasive surgical tech-
nique for unicondylar knee arthroplasty. J South Orthop 
Assoc 1999; 8: 20-7.

10.  Koskinen E, Paavolainen P, Eskelinen A, Pulkkinen P, 
Remes V. Unicondylar knee replacement for primary osteo-
arthritis. A prospective follow-up study of 1,819 patients 
from the Finnish Arthroplasty Register. Acta Ortho Scand 
2007; 78(1): 128-35.

11.  Cartier P, Sanouiller JL, Grelsamer RP. Unicompartmental 
knee arthroplasty surgery, 10-year minimum follow-up pe-
riod. J Arthroplasty 1996; 11 (7): 782-8.

12.  Argenson J, Chevrol-Benkeddache Y, Aubaniac J. Modern 
unicompartmental knee arthroplasty with cement. J Bone 
Joint Surg Am 2002; 84 (12): 2235-9.

13.  Murray DW, Goodfellow JW, O’Connor JJ. The Oxford 
medial unicompartmental arthroplasty. A ten-year survival 
study. J Bone Joint Surg Br 1998; 80-B: 983-9.

14.  Berger RA, Meneghini RM, Sheinkop MB, et al. The pro-
gression of patellofemoral arthrosis after medial unicom-
partmental replacement. Results at 11 to 15 years. Clin Or-
thop Rel Res 2004; 428: 92-9.

15.  O’Rourke MR, Gardner JJ, Callaghan JJ, et al. The John 
Insall Award: Unicompartmental knee replacement. A 
minimum twenty-one-year followup. End-result study. Clin 
Orthop Relat Res 2005; 440: 27-37.

16.  Broughton NS, Newman JH, Baily RAJ. Unicompartmen-
tal replacement and high tibial osteotomy for osteoarthritis 
of the knee. J Bone Joint Surg 1986; 68-B: 447-52.



R. Valentini, G. De Fabrizio, G. Piovan, A. Stasi96

17.  Weale AE, Newman JH. Unicompartmental arthroplasty 
and high tibial osteotomy for osteoarthrosis of the knee. 
Clin Orthop Relat Res 1994; 302: 134-7.

18.  Ivarsson I, Gillquist J. Rehabilitation after high tibial os-
teotomy and unicompartmental arthroplasty. Clin Orthop 
Relat Res 1991; 266: 139-44.

19.  Laurencin CT. Unicompartmental versus total knee arthro-
plasty in the same patient: a comparative study. Clin Orthop 
1991; 273: 151.

20.  Beard DJ, Murray DW, Rees JL, Price AJ, Dodd CAF. Ac-
celerated recovery for unicompartimental knee replacement 
– a feasibility study. The Knee 2002; 9: 221-4.

21.  Chesnut WJ. Preoperative diagnostic protocol to predict 
candidate for unicompartimental arthroplasty. Clin Orthop 
1991; 273: 146-50.

22.  Moller JT. Unicompartmental arthroplasty of the knee. Ca-
daver study of the importance of the anterior cruciate liga-
ment. Acta Orthop Scand 1985; 56: 120-3.

23.  Deshmkh RV, Scott RD. Unicompartimental Knee Arthro-
plasty. Clin Orthop 2001; 392: 272-8.

24.  Seyler TM, Mont MA, Lai LP, et al. Mid-term results and 
factors affecting outcome of a metal-backed unicompart-
mental knee design: a case series. Journal of Orthopaedic 
Surgery and Research 2009; 4: 39.

25.  Herrigan P, Deschamps G. Posterior sloop of tibial implant 
and outcome of unicompartmental knee arthroplasty. J 
Bone Joint Surg Am 2005; 86: 506-11.

26.  Berend KR, Lombardi AV Jr, Adams JB. Obesity, young 
age, patellofemoral disease, and anterior knee pain: iden-
tifying the unicondylar arthroplasty patient in the United 
States. Orthopedics 2007; 30: 19-23.

27.  Collier MB, Engh CA Jr, McAuley JP, Engh GA. Factors 
associated with the loss of thickness of polyethylene tibi-
al bearings after knee arthroplasty. J Bone Joint Surg Am 
2007, 89: 1306-14.

28.  Tabor OB Jr,Tabor OB, Bernard M,Wan JY. Unicompart-
mental knee arthroplasty: long-term success in middle-age 
and obese patients. J Surg Orthop Adv 2005, 14: 59-63. 

Correspondence:
Roberto Valentini
Clinica Ortopedica e Traumatologica
Università degli Studi di Trieste
Azienda Ospedaliero Universitaria
“Ospedali Riuniti” di Trieste
Tel +390403994054
E-mail: rvalentini@units.it


