
Journal of Orthopaedics 21 (2020) 438–443

Available online 26 August 2020
0972-978X/© 2020 Professor P K Surendran Memorial Education Foundation. Published by Elsevier B.V. All rights reserved.

Original Article 

A novel radiographic technique to assess 180◦ rotational spin of the Oxford 
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S T R U C T U R E D  A B S T R A C T   

Introduction: The recognition of anteromedial knee arthritis as a distinct early clinicopathological entity has led to 
a resurgence in medial unicompartment knee arthroplasty (UKA). Symptomatic knee pain caused by 180◦

rotational spin of the mobile bearing of the Oxford Knee is an unrecognized and therefore under-reported 
complication of UKA. Whilst the post-operative radiographic criteria for optimal positioning of UKA is well 
described in the available literature, this isn’t the case for assessing antero-posterior (AP) orientation of the 
mobile-bearing. 
Methods: Following a literature review, we describe a novel radiographic technique that can consistently assess 
AP orientation, and as a result, diagnose 180◦ rotational spin of the mobile-bearing. This technique overcomes 
the radiological challenge of superimposition of the radiopaque markers with the lateral edge of the tibial tray. 
Results: The modified oblique view results in clear visualization of the metallic rod embedded in the poly-
ethylene, away from the lateral edge of the tibial tray. An anteriorly viewed metallic rod would indicate a well 
oriented mobile bearing. However, if the metallic beads are visualized anteriorly without dislocation, the 
component would have spun 180◦

Conclusion: Clinicians should have a high index of suspicion for 180◦ spin to have occurred in patients with 
posterior dislocation with or without spontaneous reduction. We recommend bearing exchange ± revision 
arthroplasty for symptomatic patients. The modified oblique view is now part of our immediate post-operative 
XR protocol and repeated for any patient who re-presents symptomatically at any stage following the index 
procedure.   

1. Introduction 

Unicompartment knee arthroplasty (UKA) is a well-recognized 
treatment modality for severe arthritis confined to a single compart-
ment, providing faster recovery, fewer complications and better func-
tion than total knee arthroplasty (TKA).1–3 Despite higher revision rates 
in national registries,4,5 there is a growing evidence base supporting 
long-term survivorship6–8 of the prosthesis. This has led to a resurgence 
in medial UKA over the past 2 decades; its gaining popularity in part due 
to upgraded anatomic implants, minimally invasive surgical techniques, 
shorter hospital stays and better preservation of knee kinematics. It has 
therefore resulted in a paradigm shift in surgical practice, challenging 
the notion that TKA should be the gold-standard treatment for all knee 
arthrosis.9 

Since its introduction in 1982, the Oxford Mobile Bearing UKA has 

now achieved worldwide usage and is currently the most commonly 
implanted UKA design.10 It is the implant of choice in our department 
for patients with symptomatic anteromedial osteoarthritis of the knee. 
Our experience with the Oxford Knee has shown that despite modifi-
cations and evolutions in the bearing implant design, in situ 180◦ rota-
tional spin (without dislocation) of the mobile bearing does occur. 
Whilst the post-operative radiographic criteria for optimal positioning of 
the Oxford UKA is well described in the available literature,11 this isn’t 
the case for assessing antero-posterior (AP) orientation of the mobile 
bearing. We therefore developed a novel, reproducible radiographic 
technique to assess AP orientation of the mobile bearing of the Oxford 
Medial UKA. 

2. Case study 

A 51-year old female underwent a right knee medial UKA in June 
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2017 with an unremarkable post-operative period. At follow-up ap-
pointments, she was noted to be managing well and had returned to her 
normal level of activity. 2 years following her index procedure, she 
presented to the Emergency Department complaining of atraumatic 
right knee pain - predominantly on the medial side and reduced range of 
motion in the knee. Unfortunately, the posterior dislocation of the mo-
bile bearing was missed on initial radiographs (Fig. 1). She was subse-
quently referred to the elective Orthopaedic clinic, where repeat AP 
radiographs showed that the bearing had reduced spontaneously but 
remained rotated at 90◦ (Fig. 2). A clinical decision was made at the time 
to perform revision surgery. On the day of her planned surgery date, the 
patient reported less discomfort in the knee, but was not pain-free. We 
therefore repeated X-rays (XRs) pre-operatively (Fig. 3) which showed a 
well-positioned, reduced mobile bearing on AP view. As the patient was 
still symptomatic, we proceeded with the planned surgery. 

Intraoperatively, the bearing was noted to have spun 180◦. The 
femoral and tibial implants were well fixed with no macroscopic surface 
damage. The flexion and extension gaps were well balanced, the ACL 
was present and there was no varus-valgus instability. There was no 
impingement and no lift-off of a trial mobile bearing of the same 
thickness throughout the range of movement of the knee. Mobile bearing 
exchange was subsequently performed instead of revision arthroplasty. 
The patient had an unremarkable postoperative period, and remained 
asymptomatic at 6-week, 1 year and 2-year follow up appointments. She 
was subsequently discharge from routine follow-up. 

On retrospective review, we recognize that 180◦ rotational spin of 
the mobile bearing did occur but was not highlighted on radiographic 
assessment. The pre-operative AP radiographs depicted a well-seated 

polyethylene mobile bearing. Lateral XR assessment did not highlight 
obvious rotational spin due to overlap of the mobile bearing markers 
with the lateral edge of the tibial tray. Therefore, given the unusual 
nature and radiographic challenges posed when assessing for this 
complication, we reviewed the pre-existing literature for technical tips 
and subsequently describe our novel radiographic technique that can 
consistently assess AP orientation and as a result, diagnose 180◦ rota-
tional spin of the mobile bearing. 

3. Methods & results 

We performed a literature search using the Ovid Medline, EMBASE 

Abbreviations 

UKA Unicompartment Knee Arthroplasty 
TKA Total Knee Arthroplasty 
AP Antero-posterior 
XR X-Rays 
MCL Medial Collateral Ligament  

Fig. 1. Lateral radiograph depicting a posteriorly dislocated mobile bearing.  

Fig. 2. AP radiograph depicting 90◦ rotated mobile bearing.  

Fig. 3. AP radiograph depicting well positioned mobile bearing.  
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and PubMed databases to identify any other relevant articles or case 
reports sharing similar experiences to our department of the mobile 
bearing spinning 180◦ as an isolated complication of UKA. 

The search criteria were restricted to ‘unicompartment knee 
arthroplasty’ or ‘unicondylar knee arthroplasty’. For the Medical Subject 
Heading (MeSH) term “spin” and “dislocation” were used with 
“complication” as the subheading. Articles were restricted to the English 
language and limited to the most recent articles published between 1st 

January 2000 up to the 1st of January 2020. Individual studies high-
lighting generic complications were further assessed for complications 
of unexplained knee pain without radiological abnormalities. Non- 
clinical studies and those not available with English translation were 
excluded. 

Our search revealed only one other case report, specifically high-
lighting asymptomatic 180◦ rotational spin as a specific complication of 
mobile-bearing UKA.12 Several studies highlight unexplained knee pain 
without obvious radiological abnormalities,13–17 with many cases pro-
gressing to revision arthroplasty with successful outcomes. However, 
given the difficulty in recognizing a spun component radiologically, we 
suspect this is an unrecognized and therefore under-reported compli-
cation with a higher probable incidence. 

Of note, no study endorsed any additional post-operative radio-
graphic views other than the standard AP and lateral XRs to assess 
implant position or evidence of dislocation of the mobile-bearing. 

4. The modified oblique view 

The mobile-bearing has three radiopaque markers embedded within 
the polyethylene – a metallic rod anteriorly and 2 metallic beads pos-
teriorly, highlighted by white and orange arrows respectively (Fig. 4a & 
b). The images depict an un-implanted mobile bearing in AP and lateral 
views, without metal interference from the tibial tray. The traditionally 
recommended and accepted postoperative imaging consists of a stand-
ing AP view and a lateral view.18 

The metallic markers are clearly visible on AP and could still be used 
to identify medial or lateral displacement of the mobile-bearing (Fig. 5). 
On the lateral view, all three radiopaque markers are superimposed onto 
the lateral wall of the tibial tray (Fig. 6). Whilst partial or complete 
dislocations would be easily identified on a lateral view, it would be 
virtually impossible assess for 180◦ rotational spin of the mobile-bearing 
on the conventional lateral view with all markers getting obscured. 

We subsequently asked our radiology colleagues to screen the Oxford 
Mobile Bearing on the tibial tray under XR guidance to determine an 
optimum view to clearly visualize the radiopaque markers. The best 
images were obtained with the XR source parallel to the tibial tray but 
angulated 10◦ degrees in the axial plane, projecting anteriorly. The 
patient is positioned in the lateral decubitus position with the operated 
leg under. The beam therefore projects anteriorly but remains parallel to 
the joint line. This modified oblique view results in clear visualization of 
the metallic rod, away from the lateral all of the tibial tray. An anteriorly 
viewed metallic rod would indicate a well oriented mobile bearing. 
However, if the metallic beads are visualized anteriorly without dislo-
cation, the component would have spun 180◦ (Fig. 7). 

Figs. 8 and 9 highlight XRs from the same patient, depicting a con-
ventional lateral view with complete obscuring of the metallic compo-
nents. Using the modified oblique view, the component is clearly shown 
to have spun 180◦, accounting for the patient’s symptoms. 

5. Discussion 

The UKA is an anatomic design, based on preservation of the cruciate 
ligaments and no manipulation of collateral tension. It therefore does 
not alter normal kinetic knee motion allowing the lateral compartment 
and intact soft tissue envelop to guide knee motion. With the fixed- 
bearing design, a curved femoral component sits on a flat poly-
ethylene surface. Therefore, forces get focused on a small contact area 

and historically, one of the main causes of failure in both TKR and UKA 
was oxidation and fatigue failure of the polyethylene, with delamination 
of the inserts.19–21 This focused contact area was addressed in the 
mobile-bearing design. 

The Oxford Knee was initially introduced as a bi-compartmental 
procedure. However, the recognition of anteromedial arthritis as a 
distinct early clinicopathological entity in joints with intact anterior 
cruciate ligaments,22 has led to medial compartment OA being the 
predominant pattern of arthritis being treated with UKA.23 Whilst some 
national joint registries do show evidence increased revision rates,4,5 

many of the same registries do show better clinical results and patient 
reported outcomes from UKA compared to TKA.4 There is now good 

Fig. 4. a & 1b: AP and Lateral XRs of an un-implanted polyethylene mobile- 
bearing (Key: white arrow – metallic rod, orange arrow(s) – metallic beads). 
(For interpretation of the references to colour in this figure legend, the reader is 
referred to the Web version of this article.) 

S. Jamshed et al.                                                                                                                                                                                                                                



Journal of Orthopaedics 21 (2020) 438–443

441

evidence of long-term survivorship across the globe with the Oxford 
Knee prosthesis.6–8,24,25 

Polyethylene wear remains a major concern affecting survival of 
UKA in fixed-bearing implants.26–28 This has resulted in a change in 
practice, with increasing use of congruous mobile-bearing implants.29 

However, despite numerous advantages, polyethylene bearing disloca-
tion remains a specific complication of mobile-bearing UKA. The re-
ported incidence varies between 0.5% and 5% in the available 
literature.17,24,30,31 For dislocation to occur, there has to be both 
distraction of the joint surface and displacement of the bearing. 
Displacement usually occurs due to impingement of the bearing against 
retained osteophytes.32,33 Joint distraction may occur as a consequence 
of traumatic/iatrogenic injury i.e. medical collateral ligament (MCL) 
injury or unequal flexion-extension gaps. Therefore, to minimize the risk 
of dislocation, Phase 2 and Phase 3 designs of the Oxford mobile-bearing 
knee introduced instrumentation to accurately balance and tension the 
knee intraoperatively. Additionally, asymmetrical mobile-bearing de-
signs were introduced to counter spin. These designs had a raised, flat 
lateral surface to abut the tibial tray laterally and the front of the mobile 
bearing was about 5 mm higher than the deepest part of the bearing.33 

Theoretically, this would prevent posterior dislocation by the femoral 
component buttressing the raised portion of the bearing. Therefore, a 
posterior dislocation is unlikely to occur unless to occur unless the 
bearing has already spun 180◦. 

Treatment for a mobile-bearing dislocation is adapted on a case-to- 
case basis and the direction of the displacement. Anterior dislocation 
may be treated with closed repositioning or bearing exchange, whilst 
posterior and medial dislocations usually require surgical intervention 
in the form of bearing exchange or revision arthroplasty. Rare cases of 
asymptomatic lateral dislocations in patients have also been described in 
the literature.34 

180◦ rotational spin of the mobile bearing component is an usual 
complication of UKA that is difficult to recognize on traditional radio-
graphs. Lee et al.12 in 2017 highlight 180◦ rotational spin as an entity in 
itself, and to date, this remains the sole study in the available literature. 
However, given the fact that ‘unexplained’ knee pain with no radio-
logical abnormality does occur following UKA,13–17 we suspect the 
incidence of this complication may be higher, and often unaccounted 
for, due to the diagnostic challenges posed. Our study highlights a 

simple, reproducible radiological technique that consistently differen-
tiates the radiopaque markers from the tibial tray thus allowing accurate 
assessment of AP orientation of the mobile bearing. 

The sequence of events that results in 180◦ rotational spin remains a 
conundrum. We therefore hypothesize a possible mechanism: the pre- 
existing factors that inherently result in an unstable mobile bearing i. 
e. joint distraction with bearing displacement may result in the bearing 
displacing to 90◦ first. This non-anatomic position undoubtedly triggers 
pain, puts tension on the medial collateral ligament and results in 
restricted range of motion in the knee. In the first instance, patients 
would inevitably attempt to self-manipulate. If the knee is placed in 

Fig. 5. AP view highlighting metallic rod and beads.  Fig. 6. Lateral view, with no clear distinction of metallic rod and beads from 
the tibial tray. 

Fig. 7. Modified oblique view (Radiopaque metallic rod (white arrow) clearly 
visualized anteriorly, highlighting correct position of mobile-bearing). 
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valgus at any point whilst attempting to self-manipulate, the medial 
joint space opens up, providing enough space to fully spin 180◦. Simi-
larly, we suspect that if complete anterior or posterior dislocation has 
occurred, there is adequate space for the bearing to fully spin 180◦ prior 
to spontaneous relocation within the range of motion process. 

Therefore, in cases where spontaneous bearing reduction has 
occurred following posterior dislocation, clinician should have a high 
index of suspicion for the mobile bearing to have rotated 180◦. We 
therefore recommend that surgical exploration and mobile bearing ex-
change or revision arthroplasty should be considered in all cases to 
address the underlying cause for the 180◦ rotational spin and protect 
them from subsequent dislocation. 

6. Conclusion 

Symptomatic knee pain caused by 180◦ rotational spin of the mobile 
bearing is likely an unrecognized and therefore under-reported 
complication of UKA. It is therefore likely to have a higher probable 
incidence. Whilst traditional lateral views result in superimposition of 
the metallic radiopaque mobile bearing markers on the lateral wall of 
the tibial tray, our novel, modified radiological technique allows 
consistent assessment of AP orientation and as a result enable accurate 
diagnosis of 180◦ rotational spin of the mobile bearing. Clinicians should 
have a high index of suspicion for 180◦ rotational spin to have occurred 
in patients with posterior dislocation with or without spontaneous 
reduction. We therefore recommend bearing exchange ± revision 
arthroplasty for symptomatic patients. 

The modified oblique view is now part of our immediate post- 
operative XR protocol. It is additionally performed on any patient who 
re-presents symptomatically at any stage following the index procedure. 
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