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Introduction

While the anterior cruciate ligament (ACL) is
intact in the majority of knees undergoing knee
arthroplasty, the management of the arthritic
ACL-deficient knee remains a significant chal-
lenge to surgeons. Often, patients with ACL defi-
ciency and knee osteoarthritis (OA) are young,
with high functional demands meaning unicom-
partmental knee arthroplasty (UKA) may repre-
sent the ideal treatment. Currently, however,
there is a lack of consensus about whether UKA
is indicated in the ACL-deficient knee and, if it is
indicated, whether it should be performed con-
currently with ACL reconstruction.

This chapter first reviews the role of the ACL,
the incidence of ACL deficiency in OA and suit-
ability for UKA in this population before focus-
ing on how to determine ACL deficiency
preoperatively and the treatment options in the
ACL-deficient knee. The chapter concludes by
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reviewing the operative technique when perform-
ing UKA and concurrent ACL reconstruction
before presenting a case study to illustrate rele-
vant aspects of the management of the arthritic
ACL-deficient knee.

Role of the Anterior Cruciate
Ligament

In the native knee, the ACL is important for fem-
oral rollback, the screw-home mechanism and
maintenance of normal gait [1]. ACL deficiency
is associated with instability, abnormal knee
kinematics and a decline in activity [2, 3]. In
addition, ACL deficiency is associated with loss
of knee proprioception, provided in part by
mechanoreceptors within the ACL, which is
independently associated with poor knee
function [4].

ACL deficiency in the setting of knee OA can
be considered either primary or secondary.
Primary ACL deficiency, where ACL deficiency
typically occurs due to significant trauma, is an
established risk factor for the development of
secondary OA of the knee and following nonsur-
gical management of ACL rupture, the reported
rates of OA range from 11% to 73% [5-18].
Conversely, secondary ACL deficiency occurs in
the setting of established knee OA and is typi-
cally insidious in nature. Patients with a primary
ACL deficiency are typically younger, and more
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active, with a more focal disease pattern, whereas
in secondary ACL deficiency, patients are typi-
cally older and less active with a more extensive
pattern of disease [19-24].

In an arthritic knee with functionally intact
ligaments, the wear pattern on the tibial plateau is
anteromedial. As the ACL degenerates, the wear
pattern on the tibial plateau increases in size, but
so long as the ACL remains intact, it rarely extends
to the posterior quarter of the plateau and never to
the posterior joint margin [20, 21, 25, 26]. With an
intact ACL, posterior bone (and cartilage) within
the medial compartment is preserved, as in flex-
ion, the femur rolls back on the tibia ensuring that
the medial collateral ligament (MCL) length is
maintained and limb alignment restored (varus
deformity disappears in flexion). Rupture of the
ACL results in the wear pattern on the tibial pla-
teau to extend posteromedially, which can be
associated with posterior subluxation of the femur
on the tibia, structural shortening of the MCL and
structural damage to the lateral compartment [27].

Incidence of ACL Deficiency
and Suitability

for Unicompartmental Knee
Arthroplasty

The ACL has been reported to be intact in around
two-thirds of patients undergoing knee arthro-
plasty for OA (mean 69%, range 25-86%) [19,
28-34] (Table 12.1).

Thus, in one-third of knees with OA that are
ACL deficient, it is important to establish which
knees may be suitable for UKA, and have a focal

Table 12.1 Incidence of intact ACL at the time of total
knee arthroplasty

Study Year Number of knees % ACL intact
Cloutier [28] 1983 110 43
Jenny [32] 1998 125 25
Harman [19] 1998 143 75
Cloutier [29] 1999 204 80
Lee [33] 2005 107 71
Hill [31] 2005 360 77
Dodd [30] 2010 50 86
Johnson [34] 2013 200 78

disease pattern, and which knees have a more
extensive disease pattern in which TKA would be
the most appropriate treatment option [35].

In a series of 46 consecutive knees (42
patients) with ACL deficiency listed for medial
UKA at the time of surgery, it was found that half
had partial or focal full-thickness cartilage loss
on the lateral femoral condyle, seven times higher
than that seen in a matched control group with an
intact ACL [36]. These data are supported by a
radiographic cross-sectional study of almost 500
consecutive knees undergoing arthroplasty where
of the 23% of knees (107 of 457 knees) that were
identified as having radiographic evidence of
ACL deficiency, based on a posterior wear pat-
tern, half (51%; 55 of 107 knees) of these knees
had evidence of lateral compartment disease,
based on valgus stress radiograph [37] (Fig. 12.1).

In this radiographic cross-sectional study in
knees with radiographic ACL deficiency, 53%
(57 of 107 knees) were considered contraindi-
cated for medial UKA based on radiographic
assessment (medial partial-thickness cartilage
loss seven knees (6.5%), lateral compartment dis-
ease 55 knees (51%), bone loss with grooving at
the lateral patella facet 8 knees (7.5%) and func-
tionally abnormal MCL one knee (1%)) [37].

Knees with radiographic ACL deficiency that
retained suitability for UKA, based on the patho-
anatomy of disease, had better preoperative Knee
Society Functional Scores (mean 58.1 vs. 47.9,
p = 0.01), Lower Extremity Activity Scores
(mean 10.5 vs. 9.1, p = 0.05) and flexion (mean
113.5° v 107.7°, p = 0.01) compared tothose
knees that had a more extensive disease pattern
that did not meet criteria for UKA. Thus, those
knees that retain suitability for UKA, based on
the pathoanatomy of disease, may be more likely
to benefit from UKA given their better level of
preoperative function.

Determining ACL Deficiency
Preoperatively

As a third of knees undergoing arthroplasty are
ACL deficient, and around half of these may be
eligible for UKA (primary ACL deficiency with
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Fig. 12.1 Evidence of lateral compartment disease demonstrated on valgus stress radiograph in the ACL-deficient
knee. (a) Standing AP radiograph; (b) valgus stress radiograph

secondary OA), it is important to consider, in the
workup for UKA, how best to assess for ACL
deficiency.

Based on patient history, it is often not pos-
sible to reliably identify ACL deficiency, as
whilst a half of patients with knee OA and ACL
deficiency recall a significant knee injury,
around a quarter of patients with knee OA and
an intact ACL also recall such an event [31].
Clinical examination using the Lachman test
can be useful to screen for ACL deficiency;
however, in the setting of osteoarthritis, find-
ings can be misleading due to the presence of
osteophytes and joint contracture [30, 34]. The
ability of the Lachman test to exclude ACL
deficiency (negative predictive value) is low
(84%); however, its positive predictive value is
high (94%; 95% CI 70-100%) [34]. As such,
the presence of anterior tibial translation during
Lachman test must alert the surgeon to high
probability of ACL deficiency. The Pivot-Shift
Test has not been found to be useful in the
arthritic knee [30].

Arguably, the most useful preoperative test to
assess for ACL deficiency is the true lateral radio-

graph of the knee. On the true lateral radiograph
where the ACL is functionally abnormal or
absent, the tibial erosion extends to the back of
the tibial plateau and may be accompanied by
posterior femoral subluxation. If the tibial ero-
sion cannot be seen or does not extend to the back
of the tibia, there is a 95% chance that the ACL is
functionally normal [38, 39] (Fig. 12.2).

MRI has also been used to assess the status
of the ACL. The sensitivity and specificity of
MRI at detecting ACL tears has been reported
as 87% (95% CI 77-94%) and 93% (95% CI
91-96%), respectively, although its perfor-
mance is known to be lower in older patients,
possibly due to the higher number of chronic,
as opposed to acute ruptures in this group [40].
Whilst MRI has benefits in terms of providing
morphological information about the status of
the ACL, it has been demonstrated that pro-
vided the ACL is intact, the macroscopic status
of the ACL does not influence outcomes after
UKA. Based on this, it is the authors’ practice
to rely on a combination of clinical and radio-
graphic findings to determine ACL integrity
preoperatively with a final assessment being
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Anterior

Fig.12.2 Evaluation of the ACL on the true lateral radio-
graph. (a) Anteromedial wear with preserved posterior
bone, indicating an intact ACL. (b) Posteromedial wear

made at the time of arthrotomy by passing a
tendon hook around the native ACL and give a
hard pull to assess its integrity [41].

Treatment Options
in the ACL-Deficient Knee

For patients with ACL deficiency and bone-on-
bone arthritis that does not respond to nonopera-
tive treatment strategies, arthroplasty treatment
options include the following:

e Total knee arthroplasty (TKA).

e Unicompartmental knee arthroplasty without
ACL reconstruction.

e Unicompartmental knee arthroplasty with
ACL reconstruction.

In those knees, around a half, with ACL defi-
ciency and both medial and lateral tibiofemoral
disease, best identified on stress radiographs,
TKA is recommended [35, 37]. In knees with
ACL deficiency that are suitable for UKA, as they
tend to be younger with higher levels of function,
UKA represents a good treatment option. Whether
in this scenario the ACL should be reconstructed
or not remains a significant debate [23, 24].

Reviewing the literature, there have been ten
case series (308 knees) of UKA implanted in the
setting of ACL deficiency (Table 12.2). Four of
these series (169 knees) have included knees
where UKA has been performed without ACL
reconstruction and six series (139 knees) where
UKA has been performed in conjunction with

Posterior Anterior
with loss of posterior bone indicating ACL deficiency. (c)
Posteromedial wear with subluxation indicating ACL
deficiency

Table 12.2 Case series of ACL-deficient knees managed
with UKA with and without ACL reconstruction

Number Age %
Study Country of knees Age range Male
Unicompartmental knee arthroplasty without ACL
reconstruction
Fixed bearing
Hernigou
2004 [42]
Engh
2014 [43]
Mobile bearing
Goodfellow
1988 [44]
Boissonneault UK 46 65
2013 [36]
Unicompartmental knee arthroplasty with ACL
reconstruction
Fixed Bearing
Krishnan
20009 [45]
Tinius
2012 [46]
Ventura
2017 [47]
Mobile bearing
Dervin
2007 [48]
Weston-
Simons
2012 [24]
Tian
2016 [49]

France 18 NS NS NS

USA 68 65 39-91 52

UK 37 NS NS NS

SD 11 76

Australia 9 56 50-64 56

Germany 27 44 38-53 41

Italy 14 55  45-59 64

Canada 10 52 47-71 50

UK 51 51  36-67 78

China 28 51  41-61 36

ACL reconstruction. The mean follow-up of
these series is 5 years (range 1.7-16 years).
Little information is provided in included stud-
ies to indicate why UKA was performed with or
without ACL reconstruction and significant differ-
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ences in the mean age of cases where UKA has
been performed alone (65 years) and in cases
where UKA was performed in conjunction with
ACL reconstruction (50 years), indicating that
there is likely selection bias with regard to the
choice of management (Table 12.2). In addition,
the mean follow-up where UKA has been per-
formed alone was 6 years (range 3—16 years),
compared to that of 4 years (range 1.7-5 years) in
series where UKA was performed in conjunction
with ACL reconstruction, and as such, longer term
data are required to fully evaluate outcomes in
these cohorts.

Functional outcomes following UKA with
and without ACL reconstruction are outlined in
Table 12.3. Given the heterogeneity of treatment
groups, and paucity of data, aside from acknowl-

edging that UKA, regardless of whether it is
implanted with or without concurrent ACL recon-
struction, appears to improve function, it is not
possible to determine whether outcomes are
superior in one group over the other.

In the four series, 169 knees, where UKA was
performed without ACL reconstruction, there were
19 revisions. In 12 cases (63%), there was aseptic
loosening of the tibial plateau, four cases (21%)
lateral compartment disease progression, one case
(5%) unexplained pain, one case (5%) of bearing
dislocation and one case (5%) the indication for
revision was unknown. Ten of these cases were
converted to TKA, one converted to bi-unicompart-
mental arthroplasty and one arthrodesis. In seven
cases, the revision procedure was not specified. No
other complications were reported (Table 12.4).

Table 12.3 Functional outcomes following UKA with and without ACL reconstruction

Study Preoperative Postoperative

Unicompartmental knee arthroplasty without ACL reconstruction

Fixed bearing

Hernigou 2004 [42] Not reported

Engh 2014 [43] Not reported

Mobile Bearing

Goodfellow 1988 [44] Not reported

Boissonneault 2013 [36] OKS 27 (13-39) OKS 43 (20-48)
KSS F 70 (45-90) KSS F 100 (40-100)
KSS O 42 (15-60) KSS O 88 (75-90)
Tegner 3 (1-6) Tegner 2 (1-4)

Unicompartmental knee arthroplasty with ACL reconstruction

Fixed bearing

Krishnan 2009 [45] OKS 36 (2-40) OKS 48
KSS Total 135 (64-167) KSST 196 (170-200)
WOMAC 45 (35-52) WOMAC 24 (21-27)

Tinius 2011 [46] KSS F 39 KSS F 83
KSS O 38 KSS O 83

Ventura 2017 [47] KOOS 63 (8.4) KOOS 81.0 (10.2)
OKS 29 (10.2) OKS 43.2(9.5)
WOMAC 72.1 (12.5) WOMAC 85.8 (8.7)
Tegner 2 (1-3) Tegner 3(24)
KSS O 45 (12.9) KSS O 77 (13.0)
KSS F 80 (14.2) KSS F 90 (15.0)

Mobile bearing

Dervin 2007 [48] Not reported

Weston-Simons 2012 [24] OKS 28 (16-46) OKS 41 (17-48)
KSS F 82 (45-100) KSS F 95 (45-100)
KSS O 40 (25-80) KSS O 75 (25-95)
Tegner 3 (1-5) Tegner 4 (1-5)

Tian 2016 [49] OKS 31(7.1) OKS 43 (4.2)
KSS F 64 (6.5) KSS F 87 (5.3)
KSS O Tegner 60 (7.1) KSS O 85 (6.3)

4(1.2) Tegner 5(0.8)
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Table 12.4 Revision of ACL-deficient knees managed with UKA with and without ACL reconstruction

Number of Number of

Mean follow-up Follow-up range Number of
(years) (years) revisions

17.0 15.0-24.0 7
6.0 2.9-10.0 5
3.0 1.8-4.7.0 6
4.9 SD 2.7 1

2.0 1.0-5.0 0
4.2 0.8-5.9 0
22 2.0-33 0
1.7 1.0-3.9 0
5.0 1.0-10.0 3
43 2.0-8.0 2

Study knees patients
Unicompartmental knee arthroplasty without ACL reconstruction
Fixed bearing

Hernigou 2004 [42] 18 NS

Engh 2014 [43] 68 60

Fixed bearing

Goodfellow 1988 [44] 37 NS

Boissonneault 46 42

2013 [36]

Unicompartmental knee arthroplasty with ACL reconstruction
Fixed bearing

Krishnan 2009 [45] 9 9

Tinius 2011 [49] 27 27

Ventura 2017 [47] 14 14

Mobile bearing

Dervin 2007 [48] 10 10

Weston-Simons 51 51

2012 [24]

Tian 2016 [49] 28 28

In the six series, 139 knees, where UKA was
performed with ACL reconstruction, there were
five revisions. In three cases where bearing dislo-
cation occurred (60%), requiring open reduction,
in one case (20%), there was lateral compartment
disease progression with conversion to TKA, and
in one case (20%) conversion to TKA following
two-stage revision for infection. There were no
cases of aseptic loosening. In addition to the revi-
sion procedures, there were three complications.
One arthroscopy and loose body removal was
performed, and there was one case of stiffness
managed with arthroscopy and manipulation
under anaesthetic.

Overall, the revision rate in the UKA without
ACL reconstruction series was 1.81 per 100
observed component years (95% CI 0.54-3.69),
equivalent to a 10-year survival of 82% (95% CI
63-95%), whereas the revision rate in the UKA
with ACL reconstruction series was 0.19 per 100
observed component years (95% CI 0-1.06),
equivalent to a 10-year survival of 98% (95% CI
89-100%) (Fig. 12.3).

While the differences in implant survival
between UKA without and with concurrent
ACL reconstruction do not differ significantly
(p = 0.17), it is the authors’ view that this is due
to inadequate sample size and until further, longer

term data are available, the authors would recom-
mend that when UKA is performed, it should be
done with concurrent ACL reconstruction.

If the two studies in which UKA were per-
formed in an era where ACL was not recognised
as a potential risk factor, Goodfellow et al. (1988)
and Hernigou et al. (2004) are excluded, the fail-
ure rate in ACL-deficient knees decreases to 0.90
per 100 observed component years (95% CI
0.26-1.85; 10-year survival of 91% (95% CI
82-97%)), which is improved, but remains higher
than that in those series in which the ACL had
been reconstructed. This suggests that, during the
period between these initial studies and more
recent ones, there have been improvements in
patient selection, surgical technique, implant
design or perhaps changes to the revision thresh-
old. Nonetheless, until such a time as clear selec-
tion criteria for performing UKA without ACL
reconstruction are developed, based on long-term
data, the current literature does not support per-
forming isolated UKA in the ACL-deficient knee.

Conversely, where concurrent ACL recon-
struction is performed, the revision rates of UKA
are low and equivalent to a 10-year survival of
98% (95% CI 89-100%), which compared
favourably to the rates in the literature, which
reports a 10-year survival of 94% (95% CI
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Study ES (95% CI)

1. ACL Deficient

Hernigou (2004) 2.43 (0.98, 4.94)

Engh (2014) 1.23 (0.40, 2.84)

Goodfellow (1988)

Boissonneault (2013)

Subtotal (12 = 67.78%, p = 0.03)

2. ACL Reconstruction

Krishnan (2009)

(

(

5.41 (2.01, 11.39)

0.44 (0.01, 2.45)
(

1.81 (0.54, 3.69)

Tinius (2011)
Ventura (2017)

0.00 (0.00, 18.53)
0.00 (0.00, 3.21)

Dervin (2007)

0.00 (0.00, 11.22)
0.00 (0.00, 19.51)

(

Weston-Simons (2012) 1.18 (0.24, 3.40)
Tian (2016) 1.65 (0.20, 5.84)
Subtotal (12 =0.00%, p =0.79) 0.19 (0.00, 1.06)
Heterogeneity between groups: p = 0.308

Overall ("2 =30.07%, p = 0.17); 0.79 (0.20, 1.65)

T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Implant revisions / 100 observed component years

Fig. 12.3 Revision rate per 100 observed component years in ACL-deficient knees with and without concurrent ACL

reconstruction

92-95%) in series of mobile-bearing UKA in the
knee with an intact ACL and minimum 10-year
follow-up [50]. Therefore, based on these data,
the authors would conclude that in the ACL-
deficient knee, UKA and ACL reconstruction
represents good treatment, provided the patient
meets indications for UKA.

Why there is a higher failure rate in UKA
compared with UKA plus ACL reconstruction,
with aseptic loosening of the tibial component
being the predominant failure mechanism, may
relate to the biomechanics of the knee following
surgery. Kinematic assessment of the ACL-
deficient knee has demonstrated that, compared
to the ACL-intact knee, there is abnormal knee
kinematics and bearing movement following
mobile-bearing UKA [51, 52] (Fig. 12.4). This
abnormal kinematics, and bearing movement,
may increase shear forces on the tibial compo-
nent and, consequently, result in aseptic loosen-
ing of the prosthesis.

In ACL-deficient knees undergoing osteot-
omy, it is known that tibial slope modification
affects ACL strain and knee stability, and simi-
larly, in cadaveric studies of fixed-bearing UKA,
tibial tray slope modifications have been demon-
strated to reduce anterior tibial translation in
ACL-deficient knees [54]. In the case series by
Hernigou, a tibial slope of more than 7° was asso-
ciated with an increase in the rate of aseptic loos-
ening, and thus in fixed-bearing UKA, it is not
recommended to exceed this limit [42]. Whilst in
mobile-bearing UKA, modification of tibial slope
is not advised, overall, as outcomes of UKA are
worse in the ACL-deficient knee without recon-
struction, in both fixed and mobile-bearing
designs, than in the reconstructed knee.
Modification of the tibial slope without recon-
struction of the ACL cannot be recommended.

Whether to use a fixed or mobile-bearing UKA
remains an area of debate. Of the series in which
UKA and ACL reconstructions were performed,
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Fig. 12.4 Relationship
between bearing
position and knee
flexion angle for the
step-up and forward
lunge exercises st
following mobile-
bearing UKA; results for
the ACLD and ACLI
patient groups. The
shaded areas indicate the
95% confidence
intervals. Positive BP
denotes anterior bearing
position, and negative
BP denotes posterior
positioning. (From Pegg
EC et al. [53])
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three studies, 50 knees, assessed fixed-bearing
designs and three studies, 89 knee, mobile-bearing
designs. No failures were reported in the series
reporting the outcomes of fixed-bearing designs
at a mean of 3.2 years (range 2.04.2 years) com-
pared to five failures in the series reporting the
outcomes of mobile-bearing designs at a mean of
4.4 years (range 1.7-5.0 years). In the series report-
ing the outcomes of mobile-bearing design, there
were three bearing dislocations, managed with
bearing exchange, one lateral compartment disease
progression managed with TKA and one infection
managed with two-stage conversion to TKA.

No statistical difference was seen in implant
survival between fixed and mobile-bearing UKA
in ACL-reconstructed knees (p = 0.79), although
the number of knees is too small to make an accu-
rate comparison. The revision rate in fixed-
bearing UKA with ACL reconstruction series
was 0 per 100 observed component years (95%
CI 0-0.70), equivalent to a 10-year survival of
100% (95% CI 93-100%). The revision rate in
mobile-bearing UKA with ACL reconstruction
series was 0.62 per 100 observed component
years (95% CI 0-2.01), equivalent to a 10-year
survival of 94% (95% CI 80-100%) (Fig. 12.5).

Whilst at medium-term follow-up no dif-
ference in outcomes between fixed- and
mobile-bearing designs is seen, proponents of
mobile-bearing designs argue that, in the longer
term, mobile-bearings may be less susceptible
to wear and offer superior outcomes. Blunn
et al. have reported higher polyethylene wear
with cyclic sliding, as seen in fixed-bearing
designs, compared with compression or roll-
ing, seen in mobile-bearing designs, and mul-
tiple studies have shown that the wear rate with
mobile-bearing UKA is significantly less than
that with fixed-bearing UKA [55-57]. Thus,
mobile-bearing designs may be more forgiv-
ing in the setting of minor ligamentous laxity
seen in ACL deficiency and subsequent recon-
struction. This is particularly relevant, as typi-
cally, these patients are younger than the usual
population undergoing TKA, and as such, long-
term implant survival with low wear is crucial
for this patient group. At present, the authors
cannot recommend one design over another
without further longer term data assisting in
determining whether there is superiority of
either fixed- or mobile-bearing design UKA in
the ACL-reconstructed knee.
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Study

1. ACL Reconstruction - Fixed Bearing

ES (95% Cl)

Krishnan (2009)

Tinius (2011)

0.00 (0.00, 18.53)

0.00 (0.00, 3.21)

Ventura (2017)

Subtotal (12 =0.00%, p =0.82)

2. ACL Reconstruction - Mobile Bearing

0.00 (0.00, 11.22)

0.00 (0.00, 0.70)

Dervin (2007) 0.00 (0.00, 19.51)
Weston-Simons (2012) 1.18 (0.24, 3.40)
Tian (2016) 1.65 (0.20, 5.84)
Subtotal (I"2 =0.00%, p =0.89) 0.62 (0.00, 2.01)
Heterogeneity between groups: p = 0.181

Overall ("2 =0.00%, p = 0.79); 0.19 (0.00, 1.06)
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Implant revisions / 100 observed component years

Fig. 12.5 Revision rate per 100 observed component years in fixed- and mobile-bearing UKA in knees with concurrent

ACL reconstruction

Table 12.5 Pooled summary of outcomes in ACL-deficient knees

Annual revision

Number of rate
Study knees (%opa)
All ACL deficient 169 1.81
Fixed 86 1.67
Mobile 83 1.48
All ACL 139 0.19
reconstructions
Fixed 50 0
Mobile 89 0.62

Similarly, there is a paucity of evidence as to
whether there is an optimum fixation type,
cemented versus cementless prosthesis or ACL
graft choice, with outcomes of hamstring and bone-
patellar tendon-bone autograft both reported in the
literature. Further work is required to identify
whether there is any benefit of either type of fixa-
tion of the prosthesis or type of ligament recon-
struction to inform future practice (Table 12.5).

Annual revision rate 10-y survival

95% CI 10-y survival (%)
(%pa) (%) 95% CI
0.54-3.69 82 63-95
0.82-2.80 83 72-92
0.36-3.17 85 69-96
0-1.06 98 93-100
0-0.70 100 93-100
0-2.01 94 80-100
Surgical Technique

ACL reconstruction can be performed simultane-
ously or in a staged procedure. In the authors’ prac-
tice, patients whose primary symptoms relate to
instability receive an ACL reconstruction initially,
and if the patient subsequently presents with pain,
then a mobile-bearing UKA is implanted if they
meet indications for UKA. In patients who meet
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indications for UKA and whose primary symptoms
are pain, a simultaneous procedure is performed. In
the published literature, three studies reported a
staged procedure in some cases (total 46 knees),
while a simultaneous UKA with ACL reconstruc-
tion was performed in all other cases.

Combined UKA and ACL reconstruction is a
longer, more technically demanding procedure;
however, it avoids the need for a protracted recov-
ery due to reoperation. Performing UKA with
concurrent ACL presents two technical challenges
that are not encountered when the procedures are
performed independent of each other. The first is
avoiding impingement of the graft tunnel on the
tibial component of the UKA, and the second is
applying appropriate graft tension. To avoid
impingement of the graft tunnel on the tibial
component, which may also lead to tibial plateau
fracture particularly with uncemented prosthesis,
it is advised to place the tibial tunnel more verti-
cally, with the entry point more lateral than nor-
mal (Fig. 12.6). In addition, if using cementless

Fig. 12.6 Placement of the tibial tunnel, lateralised and
verticalised, when performing simultaneous UKA with
ACL reconstruction. (From Mancuso et al. [58])

implants, the tibial tunnel should be drilled after
positioning and impacting the tibial component
to lower the risk of fracture during this manoeu-
vre. The graft tension should then be adjusted
after implantation of the UKA and fixation of the
femoral end of the ACL graft.

Whilst, as discussed above, there is a paucity
of evidence as to the optimum ACL graft choice
for simultaneous UKA with ACL reconstruction,
the authors favour a bone—tendon—bone graft, as
opposed to hamstring for three main reasons.
First, we believe it provides stronger initial fixa-
tion (bone to bone rather than bone to tendon)
permitting more aggressive early rehabilitation;
second the tibial tunnel can be drilled through the
donor site and is slightly lateralised, as previ-
ously mentioned. Third, the medial third of the
patellar tendon may be harvested through the tra-
ditional UKA approach, thus reducing the opera-
tive morbidity.

Case Study

A 55-year-old teacher was referred to clinic with
a two-year history of progressive, activity-related,
right knee pain nonresponsive to nonsurgical
management. His significant past medical history
is that of ACL rupture, managed nonoperatively,
which he sustained aged 45 playing soccer.

On clinical examination, he has a correctable
5° varus deformity of the right knee. Range of
movement in the right knee is from 0° to 115°
flexion. Lachman test is positive with no firm
endpoint suggesting ACL deficiency.

An anteroposterior standing radiograph dem-
onstrates bone-on-bone arthritis in the medial
compartment (Fig. 12.7a), and a true lateral
radiograph demonstrates a posterior wear pattern
on the tibial plateau (Fig. 12.7b), suggesting ACL
deficiency. A skyline radiograph excludes bone
loss with grooving to the lateral facet of the
patella, which, whilst rare, represents a contrain-
dication to medial UKA (Fig. 12.7c). To assess
the lateral compartment and integrity of the
MCL, a valgus stress radiograph is performed,
which demonstrates full-thickness preserved car-
tilage in the lateral compartment (Fig. 12.7d).
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Fig. 12.7 Case Study. (a) Standing anteroposterior
radiograph demonstrating bone-on-bone arthritis in the
medial compartment, (b) Lateral radiograph demonstrat-
ing a posterior wear pattern, (¢) Patellar view demonstrat-
ing preserved joint space, (d) Valgus stress radiograph

Based on clinical and radiographic assess-
ment ACL deficiency is suspected. A structured
radiographic assessment including valgus
stress radiographs confirms suitability for
medial UKA based on the pathoanatomy of
disease. The decision is made to proceed with
mobile-bearing  UKA in conjunction with

VALGUS

demonstrating an intact lateral compartment, (e) AP post-
operative radiograph demonstrating medial UKA with
ACL reconstruction, (f) Lateral postoperative radiograph
demonstrating medial UKA with ACL reconstruction

simultaneous ACL reconstruction. Following
arthrotomy, ACL deficiency is confirmed and
the joint is inspected to confirm suitability for
medial UKA. ACL reconstruction is as describe
above in the surgical technique using a later-
alised and verticalised tibial tunnel placement
(Fig. 12.7e, f).
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Conclusion

e Around one-third of knees undergoing arthro-
plasty are ACL deficient.

e Around half of knees with ACL deficiency
remain suitable for UKA based on the patho-
anatomy of disease.

e The most common reason that ACL-deficient
knees are not suitable for UKA is lateral com-
partment disease.

e A positive Lachman test is strongly associated
with ACL deficiency; however, a negative
Lachman test may be due to the presence of
osteophytes and joint contracture.

* A posterior wear pattern on the true lateral
radiograph, which may be associated with
posterior femoral subluxation, suggests ACL
deficiency.

e The results of UKA alone in ACL-deficient
knees are inferior to UKA with ACL
reconstruction.

e The results of UKA and concurrent ACL
reconstruction in ACL-deficient knees are
comparable to outcomes of UKA in the ACL-
intact knee.

e While UKA with ACL reconstruction is a
technically demanding operation both opera-
tions can be performed simultaneously and
are associated with a low morbidity.

*  When performing UKA with ACL reconstruc-
tion, care must be taken to avoid impingement
of the graft on the tibial prosthesis and ten-
sioning of the ACL graft, which should be per-
formed after UKA implantation.
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