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KNEE ARTHROPLASTY. CLINICAL RESULTS, RADIOLOGIC FINDINGS 2 

AND TECHNICAL TIPS. 3 

 4 

ABSTRACT 5 

Background: 6 

The loss of anatomic references and bone stock turns Unicompartimental Knee 7 

Arthroplasty (UKA) revision surgery difficult, and according to some authors it is 8 

technically as challenging as a Total Knee Arthroplasty (TKA) revision surgery.  9 

Methods: 10 

A retrospective review of 559 Oxford medial UKA was performed between 2007 11 

and 2013. 19 knees were revised to TKA for reasons other than infection, most 12 

commonly for osteoarthritis progression.  13 

Results: 14 

The most frequent cause of failure in our series was osteoarthritis progression 15 

(10 cases, 52.63%). In 15 patients (78.95%) tibial stems were needed and in 10 16 

(55.5%) metallic blocks for augmentation of tibial plateau were used. 17 

Postoperative radiographic studies showed a correct implant alignment, 18 

preserving adequate joint-line (24.8 mm) and patellar (1.1 mm) height 19 

(according to Insall-Salvati). 20 

After a mean follow-up of 21 months (range 6-51) mean values of 78.8 (SD = 21 

16.8) and 62.3 (SD = 19.6) were obtained for the physical and mental scores of 22 
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the KSS test. In the SF-36 tests mean values of 45.2 (SD = 7.6) and 53 (SD = 23 

5.2) were obtained for the physical and mental scores respectively. 24 

In one case, a varus/valgus instability occurred intraoperatively and it required 25 

revision with a prosthesis with higher constriction. No thromboembolic or 26 

infectious events were observed during postoperative follow-up. 27 

Conclusions: 28 

Following a standardized technique, UKA revision surgery can be achieved with 29 

TKA in almost every case despite bone stock loss and lack of anatomic 30 

landmarks. 31 

 32 
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INTRODUCTION 34 

Unicompartmental osteoarthritis (OA) is defined as the isolated affectation of 35 

the medial or lateral femorotibial compartment or of the patellofemoral joint, 36 

normally associated with meniscal and/or ligament injuries and misalignment [1].  37 

Unicompartmental knee arthroplasty (UKA) has shown to be a good treatment 38 

option for this type of condition and its advantages over total knee arthroplasty 39 

(TKA) are well known: preservation of soft tissue and bone stock, anterior 40 

cruciate ligament retaining, earlier and easier recovery, better functional 41 

outcome and less need for blood transfusion in the immediate postoperative 42 

period [2-5]. All these advantages have led in recent years to an exponential 43 

increase steadily in the number of UKAs performed in the world, and in turn, to 44 

an increase in the number of revision rates. 45 

The revision rate in the earlier UKAs was very high (10% at 2 years) [6]. Over 46 

time a steady improvement of implants, both in terms of design and 47 

manufacturing, more careful patient selections and developments in surgical 48 

technique have led to survival rates similar to those of TKA [3].  49 

From a technical perspective, the loss of anatomic references and bone stock 50 

turns UKA revision surgery difficult, and according to some authors it is 51 

technically as challenging as a TKA revision surgery [7-9].  52 

The primary objective of this study is to report the radiographic and clinical 53 

outcomes of total knee arthroplasty for failed UKA performed in our institution. 54 

Our hypothesis is that the revision of UKA to TKA is possible in most cases by 55 

means of a standard surgical technique.  56 
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MATERIALS AND METHODS 57 

Between January 2007 and December 2013 (7 years), seven orthopedic 58 

surgeons performed 559 medial UKAs (Oxford model, Biomet) for isolated 59 

medial compartment OA in the Knee Unit of Virgen del Rocio Hospital, Seville, 60 

Spain. In this time, 20 implants in 20 different patients needed any revision 61 

surgery. One case was excluded from the study due to active infection as cause 62 

of failure and placement of an antibiotic-loaded bone cement spacer was 63 

required. 64 

Inclusion criteria for this study included: failed medial UKA between January 65 

2007 and December 2013 of total UKA performed at that period of time. Active 66 

infection as cause of failure was the only exclusion criteria. Mean age at surgery 67 

was 65.6 years (range 50-80) with a higher rate of females (16 females, 3 68 

males; 5.3:1 ratio). There were 11 right and 8 left knees. Patients were revised 69 

retrospectively by an independent reviewer who did not take part in any of the 70 

surgeries. 71 

All revisions surgeries were performed by 4 surgeons specialized in knee 72 

reconstruction following a standard technique. First, a distal femoral resection 73 

was made at medial condyle level (Figure 1). Second, standard tibial cut was 74 

performed at lateral tibial plateau level (Figure 2). Then, bone defects and need 75 

for tibial blocks were assessed (Figure 3). Finally, a femoral posterior resection 76 

was made using the epicondilar line as reference and the femoral component 77 

was rotated in order to create a balanced flexion gap, following a measured 78 

resection technique (Figure 4). No intraoperative fluoroscopic control was used 79 

in any of the surgeries. 80 
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The reason for the revision UKA to TKA was assessed by means of anamnesis, 81 

physical exploration, postsurgical radiographic studies and intraoperative 82 

findings. We performed a secondary analysis of the results obtained in patients 83 

with pain of unknown origin vs patients with pain of known origin. Use of stems 84 

and/or tibiofemoral augments and type of implant in revision surgery were also 85 

reported. 86 

A detailed radiographic analysis post revision surgery was performed. 87 

Radiographs included sequential standing anteroposterior radiographs and 88 

supine lateral radiographs at 30º of flexion. In the radiographic measurement, 89 

we used the Insall method for patellar and joint-line height immediately after 90 

surgery and 6 weeks later. Full limb standing AP x-ray images were taken six 91 

months later in order to check the overall limb alignment.    92 

Patients returned for postoperative follow up at intervals of 4 weeks, 3 months, 93 

6 months and 12 months during the first year after revision surgery, with annual 94 

clinical and radiographic follow up thereafter until they were released. Knee 95 

Society Score (functional) and Short Form 36 (SF-36) surveys were performed 96 

postoperatively at least 6 months after revision surgery.  97 
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RESULTS 98 

Altogether, 559 Oxford medial UKAs were performed. At the end of the study 99 

period 20 patients (3.5%) had undergone revision surgery. One patient with 100 

active infection as cause of failure was excluded. Mean time until revision 101 

surgery was 26 months (range 4-58 months). After a mean time of 22.4 months 102 

(range 6-51 months), no patients were lost for follow-up.  103 

Disease progression was the most common reason for revision to TKA (10 104 

knees, 52.63%). Other reasons for revision included (Table 1): tibial component 105 

loosening in 4 knees (21.05%), oversized tibial component in 2 knees (10.52%), 106 

unexplained pain in 2 knees (10.52%) and femoral component loosening in 1 107 

knee (5.26%). Regarding tibial component loosening, 3 of 4 knees had aseptic 108 

loosening and 1 was a post traumatic loosening. In the revision surgery to TKA, 109 

the Triathlon CR model was used in thirteen patients, the Vanguard CR model 110 

was used in five and the Vanguard 360º was used in one. In 4 knees (21.05%) 111 

no tibial stems were used. Tibial stems were used in 15 knees (78.95%), 5 112 

(26.31%) for overweight and 10 (52.63%) for the use of tibial augments (all of 113 

them in the medial side, 9 of 5 mm and 1 of 15 mm).  No patient required 114 

femoral stems. Mean surgery time was 62 minutes (range 51-82 minutes). 115 

Plain x-rays 6 weeks after revision surgery revealed an adequate implant 116 

alignment with a mechanical axis of 6º or less valgus in all cases (Figure 5). 117 

Mean joint line height was 24.8 mm (SD = 2.7). Mean patellar height was 1.1 118 

(range 0.9-1.4) according to the Insall-Salvati index. 119 

Regarding functional outcomes, mean values were 78.8 (SD = 16.8) and 62.3 120 

(SD = 19.6) for the clinical and functional scores of the Knee Society Score. The 121 

results were good/excellent in more than 50% of patients for the clinical score 122 
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and in 37% of them for the functional score. Mean values were 45.2 (SD = 7.6) 123 

and 52 (SD = 5.2) for the physical and mental SF-36 survey.  Both were above 124 

the normal population mean value of 45. In two knees, the cause of failure was 125 

unknown pain. In this group of patients the mean physical SF-36 score was 126 

35.8 (SD =10.7), lower than for the rest of patients (mean 44.6, SD = 7.3). For 127 

the mental SF-36 score, the mean value was 55 (SD = 0), better than the rest of 128 

the patients (mean 51.2, SD = 5.5) who had an explained cause for their pain. 129 

In terms of complications, one patient had an intraoperative valgus-varus 130 

instability that required a constrained condylar revision prosthesis model 131 

(Vanguard 360). 132 

None of the revised UKAs required a second revision surgery.  133 
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DISCUSSION 134 

The UKA has been classically indicated for use in the sedentary, elderly 135 

population, particularly females, where the implant in the vast majority of cases 136 

has survived throughout the patient’s lifetime [10]. Whilst some studies have 137 

found high revision rates after UKA, the introduction of guided instruments for 138 

precise surgical technique, stricter indications and reference hospitals have 139 

gradually improved their survival, extending its potential scope to younger 140 

patients [11-13]. For these reasons, the number of procedures with this 141 

technique has substantially increased, and the same has happened with the 142 

number of revisions made. 143 

The revision rate of a failed UKAs in our series was 3.4%, consistent with the 144 

results obtained by Saldanha et al, [3] and lower than in other series that have 145 

been previously published, which ranged between 6 and 13% [14,15]. Studies 146 

have been quoted reporting that hospitals and surgeons who do not undertake 147 

UKA as a routine procedure had higher failure rates [5]. Robertson [16] 148 

concluded that there is an association between the numbers of UKAs performed 149 

in a surgical unit and the incidence of subsequent revisions, highlighting the 150 

importance of the combined skills of the team in deciding the indication for 151 

surgery, carrying out the operation and providing an adequate postoperative 152 

regime.  153 

The most frequent causes of UKA failure are osteoarthritis progression in other 154 

knee compartments and aseptic loosening of components [2-5,17], which is in 155 

line with the results of our study. When performing revision surgery in patients 156 

with pain of unknown origin, the results were poorer than when origin was 157 
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known. Kerens et al. [18] show that postoperative pain relief clearly depends on 158 

surgical indication. Their group with pain of known origin obtained a clinical and 159 

statistical pain relief not found in the unknown origin group. In our study, 160 

patients with pain of unknown origin obtained a lower physical score but a 161 

higher mental score in the SF-36 survey, suggesting adequate pain relief but a 162 

poorer function. 163 

Revision of a UKA with another UKA is not routinely recommended. Pearse et 164 

al., reviewing the New Zeeland Joint Registry [19] show that UKA revision with 165 

a new UKA had a revision rate in the first year of 6.67%, compared to 0.48% in 166 

primary TKA and 1.97% in UKA revision with TKA [19]. Hang et al. and Lai et al.  167 

obtained similar conclusions [20,21]. 168 

The main technical challenges in revision surgery of UKA are bone stock loss 169 

and difficulty in the location and position of the joint line and axis due to altered 170 

anatomical landmarks. Previous operative procedures bias revision surgery. For 171 

instance, excessive tibial resection implies more bone loss and altered 172 

anatomic landmarks [4]. These bone defects can be managed with bone 173 

cement, as described by Pagett et al. [22], or using stems, hemiblocks and 174 

bone graft (our personal choice). UKA allows preservation of contralateral 175 

femorotibial and femoropatellar compartments, providing plenty of bone stock 176 

for graft harvesting during revision surgery. Regarding loss of bone landmarks, 177 

use of standardized surgery techniques with hemiblocks and stems, navigation 178 

or preformed templates [23,24] are helpful in successfully addressing this 179 

problem. We should mention that when dealing with obese patients we routinely 180 

use tibial components with long stems regardless of the bone defect 181 

encountered during surgery. 182 
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There is no consensus when it comes to comparing UKA revision vs TKA 183 

revision surgeries in terms of difficulties and outcomes. The Oxford group 184 

supports that UKA revision surgery is technically less demanding than TKA 185 

revision [3,4,25].  Saldanha et al. concluded that UKA revisions had less 186 

complexity, less complications and better clinical outcomes than TKA revisions 187 

[3]. Barret [26] and Chakrabarty [27] have reached similar conclusions in their 188 

studies. On the other hand, there is a number of papers [7-9] reporting technical 189 

difficulties in UKA revision, mainly due to loss of anatomic landmarks, which has 190 

led its authors to reconsider their personal threshold for performing TKA instead 191 

of UKA.  192 
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CONCLUSIONS 193 

The study we are presenting has a number of limitations. It is a retrospective 194 

case series and the number of patients is relatively low. Nonetheless, based on 195 

our findings we firmly encourage UKA in selected patients with 196 

unicompartmental osteoarthritis and we believe that UKA revision surgery is 197 

less aggressive and has better results than TKA revision surgery. UKA revision 198 

surgery has its own inherent complications, but these can be managed with 199 

standardized surgical techniques including bone grafting and use of hemiblocks 200 

and stems. Randomized prospective controlled studies surely would give us 201 

more reliable results and stronger evidence. 202 
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FIGURE LEGEND 

 

Figure 1: Minimal distal femoral resection at medial condyle bone defect level. 

 

Figure 2: Standard tibial resection performed at lateral tibial plateau level. 

 

Figure 3: Assessment of bone defects and need for tibial blocks. 

 

Figure 4: Posterior femoral resection following the epicondilar line. 

 

Figure 5: Patellar and joint-line height and mechanical limb axis after UKA to 
TKA revision surgery. 
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TABLES 

 

Table 1  

 

Causes of UKA failure 

 

Disease progression 52.63% 

Component loosening 26.31% 

Oversized tibial component 10.52% 

Pain of unknown origin 10.52% 
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