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Background and Objective: Reconstruction of the anterior cruciate ligament (ACL) simultaneously 
with medial unicompartmental knee arthroplasty (UKA) has been suggested as an alternative treatment 
in patients with ACL deficiency and localized osteoarthritis (OA) in young patients. The objectives of 
this review were to report the current concepts on the topic and describe an original surgical technique of 
simultaneous medial UKA and ACL reconstruction.
Methods: A literature search was performed on PubMed, including articles written in English until June 
2021. The articles regarding ACL reconstruction and UKA were reviewed using the narrative approach. 
Inclusion criteria: (I) original articles about ACL reconstruction and unicompartmental knee replacement; 
(II) written in English; (III) involving three or more cases. Two non-blinded authors reviewed the titles and 
abstracts of each article identified in the literature search.
Key Content and Findings: The articles regarding ACL reconstruction and UKA were reviewed using 
the narrative approach.
Conclusions: There is controversial evidence about performing the UKA simultaneously with an ACL 
reconstruction. Biomechanical and clinical studies show that the benefits of restoring good joint stability 
outweigh the possible risks associated with performing both surgeries at the same time. With this strategy, it 
is possible to obtain good clinical results with a high survival rate of the implant and patient satisfaction.
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Introduction

Unicompartmental  knee arthroplasty (UKA) is  a 
well-established surgical option in the treatment of 
compartmental osteoarthritis (OA) in young patients. In 
the last years UKA has gained interest given its potential 
benefits with respect to the total knee arthroplasty (TKA). 
Among these advantages are that it is a less invasive 
procedure, it has a faster recovery, it provides better knee 
kinematics, and it preserves a greater bone stock (1). One 
of the main disadvantages is that it has a higher number 
of revisions compared to the TKA (2,3). However, this is 
controversial and recent literature has shown that in high-
volume surgeons revision rates would be similar between 
the two procedures (4).

As UKA is indicated in young, active patients with 
high functional demand, the biomechanical interaction 
and biological integration of these implants with the rest 
of the intra- and extra-articular structures of the knee has 
been raised as a problem (5,6). This article describes (I) 
how the function and survival of UKA can be affected by 
knee ligament insufficiency; (II) how the simultaneous 
anterior cruciate ligament (ACL) reconstruction is able 
to restore biomechanics necessary for the success of the 
arthroplasty; and (III) the surgical technique of UKA and 
ACL reconstruction. We present the following article 
in accordance with the Narrative Review reporting 
checklist (available at https://aoj.amegroups.com/article/

view/10.21037/aoj-22-7/rc).

Methods

A literature search was performed on PubMed, including 
articles written in English until June 2021 (Table 1). The 
articles regarding ACL reconstruction and UKA were 
reviewed using the narrative approach.

Results

ACL role in the kinematics of UKA

As simplified in the well-known four-bar model (7), the main 
function of the ACL is to prevent the anterior subluxation of 
the tibia with respect to the femur at all degrees of flexion (8),  
this model foresees that the ACL maintain a constant length 
from full extension to full flexion, stabilizing the sliding-
rolling of the femur on the tibia in a fixed trajectory; the 
ACL fibers are in fact arranged in such a way to remain 
in tension throughout the entire range of movement of 
the knee (9,10). In the literature it is shown that the ACL 
insufficiency predisposes to further intra-articular injuries 
and to an accelerated arthritic degeneration in the native 
knee (11,12), moreover some authors have shown how the 
kinematic behavior of the prosthetic components of the 
UKA is altered in the unstable ACL knee (13,14). In their 
cadaveric study, Suggs et al. demonstrated that an ACL-

Table 1 The search strategy summary

Items Specification

Date of search July 1st, 2022

Databases and other sources searched PubMed

Search terms used “Anterior Cruciate Ligament Reconstruction”, “Unicompartmental Knee Replacement”

Timeframe From origin until July 1st, 2022

Inclusion and exclusion criteria Inclusion criteria: (I) original articles about ACL reconstruction and UKA; (II) written in 
English; (III) involving three or more cases

Exclusion criteria: (I) posters or abstracts at annual meetings or masters’ theses 
without subsequent peer-reviewed publication of an article; (II) articles not written in 
English; (III) case reports or studies reporting less than 3 cases

Selection process Two non-blinded authors reviewed the titles and abstracts of each article identified 
in the literature search. If a study met all the criteria or the abstract did not provide 
enough information to include or exclude the report, full texts were obtained, reviewed 
and considered for data extraction. Whenever an agreement about study inclusion 
could not be resolved by consensus between the two reviewers, a third author 
decided about the inclusion

ACL, anterior cruciate ligament; UKA, unicompartmental knee arthroplasty.

https://aoj.amegroups.com/article/view/10.21037/aoj-22-7/rc
https://aoj.amegroups.com/article/view/10.21037/aoj-22-7/rc
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deficient knee after UKA presents more anterior tibial 
translation compared to native knee and to knee after UKA 
with an intact ACL (13). The same group then analyzed 
the relative positions of the intra-articular pressure points 
by simulating the physiological muscle loads and showed 
how these points were moving posteriorly on the tibial 
component in the knee after transection of the ACL in UKA, 
suggesting a possible factor of wear and early failure (15).  
Furthermore, Citak et al. demonstrated that the ACL 
reconstruction in the knee with UKA was able to normalize 
both the Lachman and the pivot-shift tests (16), while Pandit 
et al. demonstrated in vivo that the ACL reconstruction 
associated with the medial UKA was able to restore 
kinematics comparable to those of a UKA with intact ACL 
or a native knee (17). These studies therefore show how a 
knee without ACL is not an optimal environment to the 
correct functioning of UKA. However, recent studies have 
shown that there are no differences in functional outcomes 
and survival rate between patients undergoing UKA with 
ACL-intact or ACL-deficient knees (18).

Indications

Although biomechanical studies suggest that ligamentous 
instability could represent a contraindication to perform 
UKA, there is no clear consensus on the subject (13,18). 
From the first clinical reports it was clear that the UKA 
in unstable joints had unacceptable failure rates (19,20). 
However, subsequent studies have shown that some patients 
with injured ACL, but without subjective symptoms of 
instability, obtain similar results to patients with intact 
ACL, suggesting that the overall joint laxity has a greater 
weight than the only integrity of the ACL in the clinical 
outcome of the implants (14). Other factors such as the 
tension of the collateral ligaments and the posterior 
capsule, muscular state or the presence of intra-articular 
osteophytes can have a role, even if secondary, in joint 
stability (21-25). The classic indications for medial UKA are 
unicompartmental degenerative disease with impaired joint 
status in the other compartments, a stable knee, correctable 
(intraarticular) varus deformity, with fixed flexion 
deformity less than 10–15 degrees, and flexion greater than  
100 degrees (14). Based on the experience of the authors 
and the published literature, in the context of medial 
compartment OA and ACL deficiency, it is possible to opt 
for a UKA without the need for ligament reconstruction 
in those patients without functional instability in their 
activities or in those with a more advanced biological age 

and/or low functional demand. On the other hand, if there 
is functional instability in young and active patients, ACL 
reconstruction is considered in conjunction with UKA.

Original surgical technique

Our preferred surgical technique consists in arthroscopic 
ACL reconstruction technique described by Marcacci  
et al. (26) associated with a UKA (De Puy, Preservation 
Uni with all-poly tibial component), according to a 
minimally invasive technique that minimizes postoperative 
complications and improves recovery (27,28). The patient 
is placed on supine position; the limb is left free in order to 
perform intraoperative mobilization. A first arthroscopic 
stage is performed to verify the state of the tibial and 
femoral cartilage and ACL. Then, with the knee flexed 
at 90°, an incision of about 10 cm is performed on the 
skin (Figure 1), whose upper limit is represented by the 
upper pole of the patella, while the lower is related to the 
semitendinosus and gracilis tendons (STG) which are 
harvested leaving intact their insertion on the tibia (thus 
preserving vascularity and innervation) (29). Then a medial 
parapatellar incision is performed with a partial excision 
of the Hoffa fat pad and removal of the osteophytes; after 
that, assessment of the posterior slope with an oscillating 
saw blade or a thin chisel resting on the medial plate 
with a 110° flexion knee is carried out. The tibial cut 
is performed freehand and with fluoroscopic assistance 
based on predefined anatomical landmarks (Figure 2): 
(I) the horizontal cut is made at the insertion line of the 
synovial membrane to the bone; (II) the vertical cut is made 
medial to the tibial spine and parallel to the epiphyseal 
axis (i.e., a line that joins perpendicularly the metaphyseal 
cartilage residue and the midpoint of the tibial plateau). 
This ensures a restoration of the axis alignment and avoids 
overcorrection, which would cause an overload of the lateral 
compartment (30,31). At this point the resection is checked 
by fluoroscopic assistance, applying a valgus stress (Figure 3). 
The horizontal cut is considered acceptable if orthogonal 
to the axis. The anterior limit of the femoral resection is 
marked using as a reference the most anterior point of the 
tibial plate with the knee extended; the first cut is parallel 
to the tibial resection and perpendicular to the leg axis. 
Provided guides are used to perform other the femoral cuts 
(Figure 4); it is important to keep the femoral component as 
medial as possible to avoid conflict with the patella.

At this point a K-wire is inserted medial to the hamstring’s 
insertion as a guide for the tibial tunnel and passed towards 
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to the tibial footprint of the ACL; it is possible to correct 
the position of the K-wire if a conflict between the tunnel 
and the final component is expected (Figure 5). At the last, 

the final prosthetic components are cemented and then 
the tibial tunnel is drilled onto the previously inserted 
guidewire. With the knee flexed at 90° an incision of about 

A B C

Figure 1 Surgical approach of ACL reconstruction with unicompartmental knee replacement. A medial parapatellar skin incision is normally 
used for the UKA, and this incision is extended distally in order to harvest the hamstring graft. (A) An additional lateral incision is necessary 
for passing the graft in the “over-the-top” position. (B) Case example: this patient was 47-year-old male presenting with medial knee pain 
and recurrent symptoms of instability (i.e., giving away). He was a recreational skier. Range of motion was normal with no signs of blocking. 
The knee was moderately swollen while Lachman and Pivot-shift test were positive. Left knee MRI was showing advanced degenerative 
changes in the medial compartment and confirmed ACL lesion. After 12-week of conservative treatment the patient required surgical 
intervention (C). ACL, anterior cruciate ligament; UKA, unicompartmental knee arthroplasty; MRI, magnetic resonance imaging.

Figure 2 Case example: tibial cut is performed freehand parallel to 
the epiphyseal axis and as thick as the insertion line of the synovial 
membrane to the bone.

Figure 3 Case example: tibial resection is checked by fluoroscopic 
assistance, applying a valgus stress. The horizontal cut is 
considered acceptable if orthogonal to the axis.
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4 cm is made on the lateral epicondyle, the iliotibial band 
is incised in its posterior third and with the electrocautery 
an operculum is made in the intermuscular septum; at this 
point the capsule is reached with the finger palpating the 
posterior profile of the condyle. A curved Kelly clamp is 
passed from the anteromedial portal into the notch, and 
its tip is placed against the posterior part of the capsule as 
far proximal as possible. Once the tip of the clamp can be 
palpated from the lateral side of the femur, just posterior 

to the intermuscular septum, it is pushed through the thin 
posterior layer of the knee capsule to reach the posterior 
space previously prepared. A suture loop is placed into the 
tip of the clamp, which is then pulled anteriorly through the 
anteromedial portal and put into the wire loop previously 
inserted in the portal. Pulling the wire loop from the tibial 
side, the suture enters the tibial tunnel and exits from the 
tibial incision, ready to pull the harvested graft. The stitches 
on the free end of the STG grafts are tied onto the passing 
suture that is pulled through the knee joint and placed in the 
“over-the-top” position behind the lateral condyle where it 
is fixed with two metallic staples, keeping the knee at 70° of 
flexion and the lower leg at 15° of external rotation. Finally, 
with the residual graft, a lateral tenodesis is carried out which 
allows a better control of the rotational instability (32), assing 
the graft under the iliotibial band and fixing it on the Gerdy 
tubercle with a metallic staple (Figure 6). Postoperative X-ray 
control is performed (Figure 7) in order to check tibial tunnel 
and prosthesis components positioning. The rehabilitation 
protocol consists of an early active and passive mobilization 
of the knee with the aim of reaching 90° of flexion after  
2–3 days; isometric contractions are encouraged from the first 
day. Partial weight-bearing without brace is allowed from the 
first postoperative day and increased full weight-bearing by 
the 4th week. Differently, when UKA is performed alone, full 
weight bearing is encouraged form the 1st week.

As regards sport resumption, cycling and swimming are 
allowed from the 3rd week postoperatively, while running in 
straight line is allowed from the 12th week. Pivoting sports 

Figure 4 Case example: first femoral cut is parallel to the tibial 
resection and perpendicular to the leg axis; provided guides are 
used to perform other the femoral cut.

Figure 5 Preparation of the tibial ACL tunnel after the tibial cut. (A) A K-wire is inserted medial to the graft’s insertion as a guide for the 
tibial tunnel. (B) Case example: it is possible to correct the position of the K-wire if a conflict between the tunnel and the final component is 
expected. ACL, anterior cruciate ligament.

A B
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are allowed not before 6 to 8 months postoperatively.

Discussion

The UKA and ACL reconstruction are considered 
consolidated, safe and step-by-step surgeries; however, 
performing both procedures in a single time actually poses 
greater technical difficulties such as:

(I) Possible impingement between tunnels and 

prosthetic components;
(II) Possible weakening of the medial tibial plateau (risk 

of fracture);
(III) Inadequate tensioning of the graft;
(IV) Choice of the optimal type of graft;
(V) Influence of the tibial slope on joint laxity;
(VI) Choice between mobile or fixed plate systems.
Some modifications and adaptations to the techniques 

are normally required; for example, the tibial cut is 
performed before perforating the definitive tibial tunnel, 
which is moved laterally and vertically with respect to the 
isolated ACL reconstruction to avoid the conflict with the 
tibial component and reduce the risk of bone weakening. 
Moreover, it is preferable to tension and definitively fix the 
graft only after the assembly of the final components of the 
UKA in order to restore the correct joint space first (33-35). 
The choice of the graft is another variable to consider. One 
of the most used is the bone-patellar tendon bone (BPTB) 
graft: it is possible to harvest from the same approach of 
the UKA, gives better initial graft integration (bone/bone) 
and allows to move the tibial tunnel laterally as mentioned  
above (24). Another valid option described in the literature 
is the use of the STG auto or allograft (35,36). As known, 
the AP laxity is influenced by the tibial slope, whereas 
a posterior tibial slope has been proposed as a potential 
risk factor for ACL injury (37,38). Indeed, osteotomies 
techniques that modify the tibial slope are used as treatment 
in some cases of ACL injuries (39). In the same way it is 
possible to modify the tibial slope with the cut of the UKA, 

Figure 6 Case example: a lateral tenodesis is performed passing the 
graft under the iliotibial band and fixing it on the Gerdy tubercle 
with a metallic staple.

Figure 7 The drawing shows the final aspect of the surgical technique, (A) anterior view, (B) posterior view, and case example: postoperative 
X-rays show the prosthesis components in place, (C) anterior view, (D) lateral view.

A B C D



Annals of Joint, 2023 Page 7 of 9

© Annals of Joint. All rights reserved. Ann Joint 2023;8:6 | https://dx.doi.org/10.21037/aoj-22-7

changing the polyethylene insert or modifying the tibial 
cut. Suero et al. demonstrated in a cadaveric study that 
by decreasing the slope of the tibial component by a few 
degrees a normalization of the tibial anterior translation 
is obtained during the Lachman test (40). Hernigou and 
Deschamps showed that a slope greater than 9° is associated 
with an increased risk of both ACL injury and aseptic 
loosening (41). In general, modification of the tibial slope 
is not performed unless there is a significant alteration of 
it; according to the author’s preferences when the tibial 
slope is >12° it is recommended to decrease the slope of 
the tibial component in order to protect the graft from 
excessive stress. Tibial slope is calculated on lateral knee 
X-rays, subtracting from 90° the angle between the tibial 
axis (defined as the line passing through two points which 
are both equidistant from the anterior and posterior tibial 
cortex at 5 and 15 cm respectively distal from the tibial 
plateau) and the tangent to the anterior and posterior edges 
of the medial tibial plateau.

Finally, the choice of a mobile or fixed plate depends 
on the preference of the surgeon; theoretically, fixed plate 
designs appear to be less concave and allow a greater 
slippage of the condyle (an amplified effect in an unstable 
knee) that could lead to premature wear compared to the 
mobile plate, as demonstrated by Blunn et al. (42). However, 
it is clear from the literature that fixed plate implants have 
slightly better results in terms of survival and revision, 
although based on follow-up too short to accept definitive 
conclusions (14). In terms of outcomes, excellent results of 
the association of the two procedures have been described 
(33-36,43-45). Weston-Simons et al. (43) reported a survival 
rate of 93% at 5 years of average follow-up while Tinius 
et al. (34) reported in 27 patients with an average follow-
up of 53 months a statistically significant improvement 
in the Knee Society Score and no revision surgeries or 
signs of loosening. In 2016, Mancuso et al. (46) published 
a systematic review involving 106 patients with UKA and 
ACL reconstruction. They reported a survival rate of 97% 
at 47 months mean follow-up, compared to a survival rate 
of 88% in a group of 154 patients with UKA and ACL 
deficiency at 77 months mean follow-up. Recently, Volpin 
et al. (47) performed another systematic review of the 
literature which included 186 patients who were treated 
with UKA and ACL reconstruction. The average follow-
up was 37.6 months, and they reported an improvement in 
the Oxford score from 27.5 to 36.8. Among the reported 
complications were the tibial inlay dislocation (n=3), TKA 
conversion (n=1), infection with revision in two stage (n=2), 

deep vein thrombosis (n=1), rigidity requiring manipulation 
under anesthesia (n=1) and retro patellar pain requiring 
arthroscopic adhesiolysis (n=1).

Finally, there is not much evidence regarding the 
advantages and disadvantages of performing ACL 
reconstruction simultaneously with UKA or in stages. 
Weston and Simons published a series in which they 
demonstrated good functional results both in patients in 
whom the procedures were performed in a stage and in 
those in whom it was performed in two stages (43).

Conclusions

Although there is no unanimous opinion about performing 
the UKA together with an ACL reconstruction, both 
biomechanical and clinical studies show that the benefits 
of restoring good joint stability outweigh the possible risks 
associated with performing both surgeries at the same time 
(16,34-36,43,45,47). With this strategy, after an adequate 
patient selection and correct surgical technique, it is 
possible to obtain good clinical results with a high survival 
rate of the implant and patient satisfaction.
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