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Abstract. Background and aim: Simultaneous medial and lateral tibiofemoral osteoarthritis (OA) could be 
treated with bi-unicompartmental knee arthroplasty (Bi-UKA) as an alternative to total knee arthroplasty 
(TKA). The present systematic review aims to assess if simultaneous Bi-UKA is a feasible option for treating 
medial and lateral tibiofemoral OA. Materials and Methods: A comprehensive search of PubMed, MED-
LINE, Cochrane Library, and Google Scholar was performed to find studies that reported on the outcome 
of simultaneous Bi-UKA for both medial and lateral tibiofemoral OA. Results: Seven studies were considered 
eligible for inclusion in the present systematic review. Intraoperative fractures occurred 8 times. Overall, 
there were 22 revisions of the prosthetic components for any reason with a survival rate that ranged from 
83 to 100%. Of these, 16 revisions were for the aseptic loosening of the prosthetic components. Out of 302 
surgeries, three were revised due to symptomatic OA progression in the patello-femoral joint. All clinical 
scores improved at the latest follow-up compared to preoperative values. Moreover, there were no differences 
in clinical scores of Bi-UKA compared to unicompartmental knee arthroplasty (UKA), or medial UKA plus 
patello-femoral prosthesis. Whereas, compared to TKA, Bi-UKA patients had comparable or superior scores. 
Finally, the Bi-UKA group had a significantly shorter hospital stay compared to the TKA group.  Conclusions: 
The use of simultaneous Bi-UKA is a valid option to address bicompartmental knee OA in selected pa-
tients with low intraoperative fracture rate, low revision rate, satisfactory clinical outcome, and fast recovery.  
(www.actabiomedica.it)
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Introduction

Simultaneous medial and lateral tibiofemo-
ral osteoarthritis (OA) could be treated with bi- 
unicompartmental knee arthroplasty (Bi-UKA) as an 
alternative to total knee arthroplasty (TKA) (1, 2). It 
is a minimally invasive procedure that results a shorter 
stay in the hospital (2, 3). Inclusion criteria for Bi-
UKA include simultaneous medial and lateral tibi-
ofemoral OA, an asymptomatic patello-femoral joint 
(arthritis less than or equal to Alback grade II), a varus 
deformity of less than 10°, a flexion deformity of less 

than 10°, a body-mass index lower than 35, no clini-
cal evidence of anterior cruciate ligament (ACL) laxity, 
and a pre-operative range of movement more than 90° 
(2, 4). Active inflammatory arthritis, knee instability, 
severe coronal or sagittal deformity, and tibial bone 
defect larger than 12 mm, on the other hand, are con-
traindications to this procedure (4).

The patient’s bone stock and all intraarticular lig-
aments are preserved in Bi-UKA, theoretically lead-
ing to more normal knee kinematics and enhanced 
function (2). Banks et al. (5) found that retaining 
both cruciate ligaments in Bi-UKA preserves certain 
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essential characteristics of normal knee kinematics, 
such as posterior translation of the femoral condyles 
and tibial internal rotation during flexion. Fuchs et al. 
(6) demonstrated that Bi-UKA, which preserves all 
ligamentous structures, mimics the biomechanics of 
an intact knee more precisely than TKA. Romangoli 
et al. (7) show that Bi-UKA outperforms TKA in rep-
licating a gait pattern similar to that of healthy knees. 
Computer-assisted Bi-UKA surgery was developed 
recently, allowing the surgeon to control limb align-
ment and ligament balance throughout the entire pro-
cess (8).

In a prospective randomized controlled trial 
(RCT), Banger et al. (9) found that, compared to a me-
chanically aligned TKA, the robotic-assisted cruciate-
sparing Bi-UKA preserves better the natural anatomy 
of the knee in the coronal, sagittal, and axial planes at 
3 months postoperatively, and may thus maintain nor-
mal joint kinematics. Wada et al. (10) conducted a sys-
tematic review of the literature on the clinical results 
of both simultaneous and staged Bi-UKA and found 
a favorable clinical outcome for this procedure. To the 
best of the authors’ knowledge, this is the first system-
atic review to assess if simultaneous Bi-UKA is a feasi-
ble option for treating medial and lateral tibiofemoral 
OA of the knee. Hence, the present systematic review 
aims to evaluate the intraoperative fracture rate, revi-
sion rate of the prosthetic components for any reason, 
revision rate for symptomatic OA progression of the 
patellofemoral joint (PFJ), the clinical outcome and 
the hospital stay of patients treated with simultaneous 
Bi-UKA for both medial and lateral tibiofemoral OA.

Materials and methods

The guidelines for Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
were followed (11). A thorough search of PubMed, 
MEDLINE, Cochrane Library, and Google Scholar 
was conducted up to the 15th of August 2023 to find 
studies that reported on the outcome of patients treated 
with simultaneous Bi-UKA for both medial and lateral 
tibiofemoral OA. The following search strategy was 
used: “(Knee) AND (arthroplasty OR replacement) 
AND (bi-unicompartmental OR bi-unicondylar). 

Two reviewers independently assessed the titles and 
abstracts of all identified studies to determine their 
suitability for this systematic review. Furthermore, each 
reference list from the identified studies was manually 
checked to ensure that no relevant articles were over-
looked. In vitro studies, case reports, kinematic studies, 
surgical technique papers, studies with the addition of 
patellofemoral arthroplasty, staged Bi-UKA studies, 
studies with missing clinical data, and those not pub-
lished in English were excluded. Furthermore, each 
study was examined in terms of the following vari-
ables: the number of patients, the patient’s age at the 
time of surgery, and the length of follow-up.

The included studies were also assessed in terms 
of intraoperative fractures, revision of the prosthetic 
components for any reason, and revision for sympto-
matic OA progression of PFJ. Finally, the survival rate 
of the prosthetic components was collected.

Results

The PRISMA flowchart for study selection is 
shown in Figure 1.

The initial search identified 412 studies that were 
evaluated for eligibility. After removing duplicates 
and examining the titles and abstracts, the full-text 
versions of ten studies (1-4, 12-17) were evaluated. 
Through cross-referencing, nine more articles (18-26)  
were identified. Twelve articles were excluded. Of 
these, eight (14, 17-23) had partial or missing clini-
cal outcome data and four (1, 15, 16, 26) reported the 
outcome of staged Bi-UKA. As a result, seven stud-
ies (2-4, 12, 13, 24, 25) were considered eligible for 
inclusion in the present systematic review. Six studies 
(2-4, 13, 24, 25) were retrospective and one study (12) 
was a prospective RCT. In the 7 studies included, the 
data of 284 patients who received 302 Bi-UKA was 
recorded. They had a mean age at surgery of 65 years. 
The patients were evaluated at a minimum follow-up 
of 2 months and a maximum follow-up of 276 months 
(Table 1).

Intraoperative fractures occurred 8 times, requir-
ing surgical treatment in all cases. Overall, there were 
22 revisions of the prosthetic components for any rea-
son with a survival rate that ranged from 83 to 100%. 



Acta Biomed 2023; Vol. 94, N. 6: e2023240 3

Of these, 16 revisions were for the aseptic loosening of 
the prosthetic components. Other causes of revision 
of the prosthetic components include one case of re-
sorption of the anterior tibial spine, one case of medial 
polyethylene wear, one case of fracture of the medial 
tibial plateau, two cases of anteroposterior instability, 
and one case of persistent postoperative pain. Out of 
302 surgeries, three were revised due to symptomatic 
OA progression in the PFJ with the addition of a pa-
tellofemoral arthroplasty (PFA) (Table 2).

Clinical outcome of patients treated with Bi-
UKA was evaluated with Knee Society Score (KSS), 
Knee Society Knee Score (KSKS), Knee Society Func-
tion Score (KSFS), Italian Orthopaedic UKR Users 
Group score (GIUM), Western Ontario and McMas-
ter University Osteoarthritis Index (WOMAC), Vis-
ual Analogue Scale (VAS), Oxford Knee Score (OKS), 
EuroQol five-Dimension three-Level questionnaire 
(EQ-5D-3L), Forgotten Joint Score (FJS), Univer-
sity of California, Los Angeles (UCLA), Hospital for 

Figure 1. Flowchart of the systematic review.

Table 1. Demographic data.

Study Participants Type of Study Patients (knees)
Age at surgery, 

years
Follow-up, 

months

Fuchs et al. (24) Bi-UKA vs UKA Retrospective 15 (15) vs 17 (17) 67.4 vs 62.5 26.7

Parratte et al. (13) Bi-UKA vs medial UKA 
plus PFA

Retrospective 78 (94) vs 63 (69) 65.7 vs 60.2 144

Biazzo et al. (2) Bi-UKA vs TKA Retrospective 19 (19) vs 18 (18) 59.7 vs 61.2 180

Confalonieri et al. (3) Bi-UKA vs TKA Retrospective 22 (22) vs 22 (22) 60.4 vs 60.7 48ᵃ

Romagnoli et al. (4) Bi-UKA Retrospective 101 (103) 65.2 112.8

Blyth et al. (12) Bi-UKA vs TKA Prospective RCT 34 (34) vs 42 (42) 68.7 vs 70.4 12

Fuchs et al. (25) Bi-UKA vs TKA Retrospective 15 (15) vs 15 (15) 67.4 vs 68.1 29.3

Age at surgery and follow-up are expressed as mean. ᵃ Follow-up expressed as minimum. Abbreviations: Bi-UKA: bi-unicompartmental knee arthro-
plasty; UKA: unicompartmental knee arthroplasty; PFA: patello-femoral arthroplasty; TKA: total knee arthroplasty; RCT: randomized controlled trial.
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(2.9 – 6.3%) of the knee OA population as demon-
strated in a recent meta-analysis of 16 studies (27). In 
the literature, few authors have described the clinical 
outcome of simultaneous Bi-UKA for the manage-
ment of medial and lateral tibiofemoral OA.

Intraoperative fractures of the anterior tibial spine during 
implantation of Bi-UKA

Excessive intra-operative tension on the ACL as a 
result of unbalanced extension/flexion space or inabil-
ity to reestablish the joint line might result in an in-
traoperative fracture of the anterior tibial spine. In the 
present review, an intraoperative fracture rate of 2.6% 
(8 out of 302) of the anterior tibial spine during im-
plantation of the prosthesis has been observed. Both, 
Biazzo et al. (2) and Confalonieri et al. (3) observed 
two intraoperative fractures treated with internal fix-
ation. While Parratte et al. (13) observed four cases 
treated with nonabsorbable sutures. This complication 
was shown to be successfully resolved with computer-
assisted Bi-UKA (8).

Revision of the prosthetic components of Bi-UKA

In this study, there was a revision rate of 7.3% (22 
out of 302) of the prosthetic components for any rea-
son. Moreover, a revision rate of 5.3% (16 out of 302) 
for aseptic loosening of the prosthetic components 
was observed. With early Bi-UKA, unsatisfactory 

Special Surgery score (HSS), Patellar Score (PS) and 
Tegner activity score. All clinical scores improved at 
the latest follow-up compared to preoperative values. 
Moreover, there were no differences in clinical scores 
of Bi-UKA compared to unicompartmental knee ar-
throplasty (UKA) (24), or medial unicompartmental 
knee arthroplasty (MUKA) plus PFA (13). Whereas, 
compared to TKA, Bi-UKA patients had comparable 
scores except for KSS, WOMAC function and stiff-
ness in two studies (2, 3, 25) (Table 3).

Finally, the Bi-UKA group had a significantly 
shorter hospital stay, with an average of 6.31 days 
compared to 7.9 in the TKA group (2, 3).

Discussion

The most important findings of the present study 
were that the use of Bi-UKA for treating both medial 
and lateral tibiofemoral OA was associated with a low 
intraoperative fracture rate, a low revision rate of the 
prosthetic components for any reason, a low revision 
rate for symptomatic OA progression of the PFJ, an 
improvement in clinical outcome at latest follow-up 
compared to preoperative values, a comparable clini-
cal outcome compared to UKA or MUKA plus PFA, 
and a comparable or better clinical outcome and faster 
recovery compared to TKA.

Bi-UKA is not widely used since concurrent me-
dial and lateral tibiofemoral OA account for only 5% 

Table 2. Details on the type of implants and intra and postoperative complications of Bi-UKA.

Study
Type of Bi-UKA 
implants

Intraoperative fractures 
of the anterior tibial spine

Revision of 
the prosthetic 
components

Symptomatic OA 
progression of the 
patellofemoral joint Survival rate %

Fuchs et al. (24) Metal backed None None None 100

Parratte et al. (13) Metal backed 4 16 1 83

Biazzo et al. (2) All poly and 
Metal backed

2 1 None 94.7

Confalonieri et al. (3) All poly 2 None None 100

Romagnoli et al. (4) Metal backed None 4 2 96.1

Blyth et al. (12) Metal backed None 1 None 97

Fuchs et al. (25) Metal backed None None None 100

Abbreviations: Bi-UKA: bi-unicompartmental knee arthroplasty; OA: osteoarthritis.
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rate. In all these studies, there was no evidence of 
aseptic loosening or subsidence of the implants or 
signs of osteolysis.

Symptomatic OA progression of the patellofemoral joint 
in patients with Bi-UKA

One of the concerns of this procedure is the 
symptomatic OA progression of the PFJ. Hence, rig-
orous inclusion criteria must be followed. In the pre-
sent review, only 1% (3 out of 302) of the knees were 
revised for symptomatic OA progression in the PFJ. 
Romagnoli et al. (4) observed two knees with OA pro-
gression in the PFJ, as a result, a PFA was added 4.1 
and 10.3 years after the index operation. Parratte et al. 
(13) revised one knee at 10 years by the addition of a 
PFA with a favorable result at the 15-year follow-up. 
The authors assumed that this low rate of symptomatic 
OA progression of the PFJ is most likely due to appro-
priate pre-operative screening excluding patients with 
symptomatic PFJ with OA more than Alback grade II.

Clinical outcome of Bi-UKA vs UKA and MUKA 
plus PFA

Clinical scores improved at the latest follow-up 
in all the studies included in the present review when 
compared to preoperative values. Moreover, the results 
of patients treated with Bi-UKA were equivalent to 
those of UKA (24) and MUKA plus PFA (13). Fuchs 
et al. (24), in a retrospective study, found no signifi-
cant differences in clinical results between patients 
with unicondylar and bicondylar sledge prostheses of 
the knee, concluding that implantation of bicondylar 
sledge prostheses retaining both cruciate ligaments 
achieves functional results comparable to UKA. Par-
ratte et al. (13) conducted a retrospective analysis to 
describe the mid and long-term results of 94 Bi-UKA 
(78 patients) and 69 MUKA plus PFA (63 patients) 
at a mean of 12 years (5–23 years). They found that 
both the Bi-UKA and MUKA plus PFA groups had 
similar Knee Society knee and function scores at the 
latest follow-up. On the other hand, Bi-UKA can pro-
duce equivalent or better clinical results than TKA in 
patients with OA involving both the medial and lateral 
tibio-femoral compartments.

results have been found. Parratte et al. (13) performed 
a retrospective study to present the long-term re-
sults of 94 knees (78 patients) that had Bi-UKA at a 
minimum follow-up of 5 years (mean, 12 years; range, 
5–23 years). Sixteen knees underwent revision of the 
prosthetic components at a mean of 6.5 years (range, 
9 months-12 years), due to polyethylene wear and tib-
ial plateau loosening with a survival rate of 83%. All 
of them needed to be converted to TKA. The authors 
attributed the low survival rate to the design and in-
strumentation of the prostheses used, as well as fixa-
tion issues since most of the revised patients (13 of 16) 
were operated on before 1989.

On the other hand, the outcome with modern 
Bi-UKA appears promising with no more revisions 
for aseptic loosening due to improved fixation. In a 
long-term follow-up, Biazzo et al. (2) found a case 
of resorption of the anterior tibial spine 7 years af-
ter surgery that needed conversion to a TKA with 
a survival rate of 94.7%. The authors theorized that 
it was due to a lack of knee balance. Romagnoli et 
al. (4) conducted research in which they reported 
on the results of 103 Bi-UKA in 101 patients. At 
a mean follow-up of 9.45 years (range, 2–20 years), 
four knees required further surgeries, producing an 
overall survival rate of 96.1%. Of these, one knee had 
medial polyethylene (PE) wear 16.7 years after the 
index operation. Both the tibial component and the 
PE were revised with others, leaving the remaining 
prosthetic components in situ. One patient fractured 
the medial tibial plateau after a fall 3.2 years after 
the index procedure, and another patient developed 
anteroposterior instability due to an ACL lesion 13.2 
years after surgery. Both patients were treated with 
a mobile-bearing primary TKA. Finally, 8.8 years 
after surgery, one patient with poliomyelitis in the 
operative limb exhibited antero-posterior instabil-
ity, so the Bi-UKA was revised with a hinged TKA. 
Blyth et al. (12) had a revision surgery of one Bi-
UKA with a survival rate of 97%. This was converted 
to TKA in less than 3 months because of pain caused 
by a small osteochondral defect at the medial troch-
lea, which the authors related to an incorrect indica-
tion. Finally, Confalonieri et al. (3), Fuchs et al. (24), 
and Fuchs et al. (25) did not report any revisions 
of the prosthetic components with a 100% survival 
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of this technique before it can be recommended for 
routine use in the treatment of bicompartmental OA. 
Despite the limitations mentioned previously, to the 
best of the authors’ knowledge, this is the first system-
atic review to report on the intraoperative fractures 
rate, revision rate of the prosthetic components for any 
reason, revision rate for symptomatic OA progression 
of the PFJ, and clinical outcome of simultaneous Bi-
UKA that could help surgeons better understand the 
benefits of this type of surgery.

Conclusions

The results observed in the present systematic re-
view suggest that the use of Bi-UKA is a valid option 
to address OA in the medial and lateral tibiofemoral 
compartments in selected patients with low intraoper-
ative fracture rate, low revision rate, satisfactory clini-
cal outcome, and fast recovery.
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