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Abstract
Background: Oxford Unicompartmental Knee Arthroplasty (UKA) has increased rapidly around the world,
and the effectiveness and safety of a minimally invasive surgical approach for it demonstrate excellent
outcome. Oxford UKA represents an interesting solution for older patients. The aim of our study is to
evaluate the perioperative complications and short-term clinical outcome and analyze the safety for older
patients who undergo Oxford UKA.

Methods: A retrospective review was performed of all patients who underwent Oxford UKA between June
2015 and January 2018. We divided all patients into three groups (ages 60–69; ages 70-79; age over 80).
We used the HSS score and WOMAC score to evaluate the general condition of the patients’ knees. We
also recorded perioperative complications and long-term complications.

Result:60 patients (60 knees) between the ages of 60 and 69 (Group 1), 70 patients (79 knees) between
the ages of 70-79 (Group 2) and 65 patients (70 knees) over 80 years old (Group 3) were included in the
study. The mean follow-up was 21.34±12.04, 22.08±11.38 and 21.76 ± 10.20 months in Group 1, 2 and 3,
respectively. At last follow-up, the patients in Group 3 showed lower function scores as compared to
group 1 and 2 (P <0.05), but both the HSS score and the WOMAC score were signi�cantly improved in
both groups after surgery. The rate of perioperative complications and other complications in elderly
patients is the same as in younger patients.

Conclusion: Oxford UKA is an effective and safe treatment for osteoarthritis, even in old adult patients in
China. The knee joint pain symptoms of the elderly patients are relieved and the function is improved, but
the function is still poor compared with the younger patients.

Introduction
Unicompartmental knee arthroplasty (UKA) is one of most effective surgical procedures for the treatment
of isolated medial compartment osteoarthritis. Compared to total knee arthroplasty (TKA), UKA(including
both �xed bearing UKA and mobile bearing UKA) can provide better physiological function, quicker
recovery, shorter hospital stay, and fewer perioperative complications, especially for early arthritis[1,2].
Recently, the use of the Oxford UKA has increased rapidly around the world, and the effectiveness and
safety of a minimally invasive surgical approach for Oxford UKA has demonstrated good to excellent
long-term follow-up[3,4]. Today, with the improvement in medical standards, the phenomenon of aging in
the population is becoming more and more obvious all over the world. Many elderly patients cannot
undergo surgery because of its high risk. Due to the potential reduction of morbidity and mortality
compared to TKA, UKA may represent an interesting solution for older patients when the disease is
limited to medial femorotibial disease. Because Asian populations have different lifestyles, such as
squatting and sitting on the �oor, from those of Western populations. Asian populations need more range
of motion (often knees �ex more than 120°) to perform daily activities (such as squatting and sitting on
the �oor) [5,6].Previous study also reported a substantially higher bearing dislocation in Asian
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populations[7], which may relate to the lifestyle involved high degrees of knee �exion in Asian
populations. Thus, it is possible that the clinical outcomes and survival rate of Oxford UKA for Asian
patients may be different. No related study has compared the clinical outcomes of UKA in patients over
80 to young patients in Asian populations. On the other hand, the relevance between effectiveness and
patients’ age has not become clear, and the background of patients who bene�t by receiving Oxford UKA
is still unknown. A re-evaluation of the effectiveness and safety of Oxford UKA for old adult patients is,
thus, needed. We conducted the present study to clarify the effectiveness and safety of Oxford UKA in
Asian patients aged over 80 years.

Materials And Methods
Participants

We retrospectively reviewed 195 knee osteoarthritis patients who underwent medial Oxford UKA (Oxford
unicompartmental Phase 3; Biomet, Warsaw, IN, USA) between June 2015 and January 2018. The study
protocol was reviewed and approved by the hospital institutional review board. All patients provided
informed consent for participation in the study. All patients were diagnosed with anteromedial
osteoarthritis (AMOA) of the knee, based on history, physical examination, and radiographs. Before
surgery, all patients had standard X-ray views taken (anteroposterior [AP] and lateral radiographs; full-
length standing, weight-bearing AP and lateral radiographs; and patella tangential view) and underwent
magnetic resonance imaging (MRI) to evaluate the ligament, meniscus, and lateral compartment. The
indication criteria for UKA were: older than 55 years; a correctable varus deformity (varus less than 15
degree); �exion deformity less than 15degree, relatively intact ligaments, especially the anterior cruciate
ligament (ACL) and medial collateral ligament (MCL) functionally normal (We usually observe the stage
of deterioration of ACL intraoperatively, if the ACL de�ciency less than 2 grade we could perform Oxford
UKA)(ACL grade:1.Normal; 2. Loss of synovial covering, usually starting distally; 3. Longitudinal splits in
the substance of the exposed ligament; 4. Friable and fragmented with stretching and loss of strength of
the collagen bundles; 5. Absent or ruptured.); an intact lateral compartment; proper range of motion(at
least 0-100°); and no in�ammatory disease. Exclusion criteria: the lateral side of the patellofemoral joint
exhibits bone loss with eburnation and longitudinal grooving; absent or severely damaged ACL (or PCL or
MCL); 

Surgical technique And Perioperative Management

All patients were operated on by the same group of doctors. The patient was placed in the supine
position; a tourniquet was applied to the proximal thigh on the operative side. All patients underwent the
standard Oxford UKA surgical procedure (minimally invasive Oxford UKA, using the Oxford Microplasty
instrumentation). All patients received an analgesic intra-articular cocktail mixture injection containing
ropivacaine, parecoxib sodium, oxycodone, epinephrine, and tranexamic acid. Patients received an
intravenous infusion of drugs to control pain for three days after surgery. All patients routinely received a
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drainage tube; the drainage tube was removed on the �rst day after surgery. All patients received
anticoagulant therapy from one day after surgery until two weeks after surgery.

Outcome measure

Clinical and radiographic follow-up was performed within three months and then at six months and one
year. We used the Hospital for Special Surgery (HSS) Knee score and Western Ontario and McMaster
(WOMAC) Universities Osteoarthritis Index to evaluate the general condition of the patients’ knees before
surgery and three months, six months, and one year after surgery. After that, the knee function score will
be reviewed once a year, based on the score at the last follow-up.

Depending on the age of the patients, we divided all patients into three groups (ages 60–69; ages 70-79;
age over 80). Patient records were reviewed and the following data was collected: American Society of
Anesthesiologists (ASA) score, body mass index (BMI), type of anesthesia, length of stay, hemoglobin
values. (before surgery and three days after surgery), change of hematocrit (before surgery and �rst and
third day after surgery), tourniquet time, and previous basic disease (e.g., hypertension, diabetes, coronary
heart disease). We used the Mercurialis method to calculate the volume of blood loss[8]. We use the
visual analogue scale (VAS) score to evaluate pain degree eight hours (h), 16 h, and 24 h after surgery.
We also recorded preoperative and postoperative range of motion (ROM), HSS, and WOMAC scores,
perioperative complications, and short-term complications. The HSS score and WOMAC score were
recorded at the �nal follow-up.

Statistical analysis

The statistical software used for all analyses was SPSS 22.0 (SPSS Inc., Chicago, IL, USA). Continuous
variables are reported as means ± standard deviation (with range). Discrete variables are reported as
number (with percent of total). Chi-squared tests were used to compare binary variables (demographic
data and complication rates). We used analysis of variance (ANOVA) for comparison of clinical score
(HSS score, WOMAC score) between the three groups (signi�cance set at P <0.05).

Results
195 patients enrolled in our study. Among the patients, 60 (60 knees) were 60 to 69 years old (Group 1),
70 patients (79 knees) were 70 to 79 years old (Group 2), and 65 patients (70 knees) were older than 80
years old (Group 3). The mean follow-up was 21.34±12.04, 22.08±11.38 and 21.76 ± 10.20 months in
Group 1, 2 and 3. Table 1 describes the general condition of all patients.

Table 2 describes the patients’ characteristics and perioperative variables between different groups. In
Group 3, the number of patients with hypertension was statistically higher than that of Group 1 and 2 (p
<0.05). There were no signi�cant differences in ASA scores, BMI, and other basic diseases between the
three groups. There were no signi�cant differences in preoperative ROM.
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Table 3 describes postoperative variables and perioperative complications between the different groups.
There were no signi�cant differences in hospital stay, tourniquet time, changes of hemoglobin, blood loss
volume, or postoperative ROM between the three groups. About perioperative complications, the risk of
super�cial wound infection and wound swelling in elderly patients is slightly higher than that in patients
under 80 years old (p <0.05). 13 patients suffered super�cial infection after surgery in Group 1, 2 and
Group 3. They received vacuum sealing drainage (VSD) and recovered. There were no signi�cant
differences in other perioperative complications.

Table 4 describe the preoperative and postoperative knee score in both Group 1 ,2and 3. There were also
no signi�cant differences in preoperative and postoperative HSS or WOMAC score. Although there is no
statistical difference between the three groups, the knee scores of older patients are still lower than those
of relatively young patients. However signi�cant improvements in HSS and WOMAC scores among the
three groups. Compared to Group1 and 2, Group 3(p <0.05) showed lower HSS function and WOMAC
function scores, but the function score still has been improved compare to preoperative condition in
group 3. There were no signi�cant differences in postoperative VAS score between the three groups.

Table 5 describes the surgery-related complications after Oxford UKA. 1 patient in Group 1 developed
loosening of the tibial component two years after surgery, but he did not have any complaint of
discomfort, we are also continuing clinical follow-up of this patient. 5 patients in Group 1, 5 patients in
Group 2 and 9 patients in Group 3 developed radiolucency two years after surgery. 1 patient in Group 1
suffered bearing dislocation four months after surgery and received total knee arthroplasty after that. 1
patient in Group 3 fell accidentally two months after surgery and was diagnosed with periprosthetic
fracture. This patient later underwent open reduction of the tibial fracture with internal �xation (LCP
Medial Proximal Tibial Plate).

Discussion
In our study, there was no major systemic complication following 209 consecutive Oxford UKAs (179
patients). This study revealed no signi�cant difference in the perioperative complication rate in patients
between the different group All patients obtained satisfactory clinical outcome, but compared to the
patients over 80 years old, the patients between the ages of 60 and 79 had higher function scores in both
HSS and WOMAC scores.

Clinical outcome of UKA

Iacono F et al. evaluated the results obtained in patients older than 75 years treated with UKA. Sixty-seven
knees in patients with a minimum age of 75 years were evaluated at mean nine years’ follow-up. All
clinical scores improved signi�cantly at this follow-up, and the outcome was considered good or excellent
in 92.6% of the patients[9], but the prosthesis they used was different from ours.

Concerning the clinical outcomes in very old patients who underwent OXFORD UKA, a recent study from
the Oxford center analyzed 1000 OXFORD UKAs and found that at 10-year follow-up, patients younger
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than 60 at the time of the operation had signi�cantly better American Knee Society Score Function
(AKSS-F) score, Oxford Knee Score (OKS), and Tegner Activity Score than patients older than 60, but no
difference in categorical functional outcomes was seen between the groups[10]. A meta-analysis reported
that the functional outcome of UKA in the elderly is good, with low rates of perioperative morbidity and
mortality[11]. Inale P A et al. reviewed the short-term results of mobile bearing medial UKA in elderly
patients and compared the results with younger patients. The differences between the knee scores from
the elderly patients and from the younger patients were not statistically signi�cant. Revision rate and
survival of the implant were not different among the different groups[12].

In our study, there was a clear improvement in HSS and WOMAC scores in both groups after surgery.
WOMAC scores evaluate e�cacy through three aspects: function, pain and stiffness. HSS score evaluate
e�cacy through two aspects: function and pain. There was no statistical difference between the three
groups in the whole HSS score and WOMAC score. But the Group 3 had lower score in the function aspect
in HSS and WOMAC score, and there was no statistical difference in the pain aspect in HSS and WOMAC
score. This is considered small and still within the minimum clinically important difference (MCID) of the
function outcome measurement. Thus, even though the difference is statistically signi�cant, it might not
be clinically important. The lack of exercise and the decline of activity by patients older than 80 might
also have led to this �nding. In Asian populations, body size, BMI, lifestyle, and knee morphology of Asian
populations differ from those in western countries. And a proportion of patients, whose knees �ex more
than 120°, is required to perform daily activities that include squatting and sitting on the �oor. And that
may lead to different clinical outcome from western populations. But in our study the clinical outcome of
Chinese patients is similar to western patients’ clinical outcome, and the ROM also changes signi�cantly
in both groups before and after surgery. Lim et al. reported that MIS-UKA can yield satisfactory clinical
and functional results and has a ten-year survival rate of 94% in Korean patients[7]. Yoshida et al.
reported similar good medium-term results with a ten-year survival rate of 95% in Japanese patients[13].

Surgery-related Complications

One systematic review assessed over 8,000 OXFORD UKA patients and found the 10-year survival to be
93% and 15-year survival to be 89%, and a medical complication incidence of 0.8%. Very good outcomes
were achieved by both designer and non-designer surgeons[14]. The literature shows that the main
reasons that led to failures of OXFORD UKA were bearing dislocation, aseptic loosening, lateral
compartment arthritis progression, and persistent unexplained pain[15-17,14,18]. Of the 209 OXFORD
UKAs in our study, 19 (9.1%) patients were found to have radiolucent lines (RLL) under the tibial
component on radiographs one year after surgery. That is different from the result reported by other
studies. Previous literature showed that the incidence of RLL ranged from 62% to 96%, which was not
clinically related to inferior functional outcomes[19-22]. The etiology of radiolucency remains unknown.

The incidence of RLL in the current study was lower than in the previous literature; several reasons may
lead to this phenomenon, such as the small sample size and short follow-up time and cannot get
standard X-rays. About the X-ray, that it is our limitation, because we usually cannot get standard X-ray
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when outpatient follow-up. But we usually perform an X-ray examination immediately after the operation.
(Our screened radiographs were made with the beam of the radiographs parallel to the �at underside of
the tibial component on the AP view and parallel to the �at posterior surface of the femoral component
on the lateral view). As Goodfellow et al. described, pathological RLL is >2 mm, poorly de�ned, and often
related to aseptic loosening. On the contrary, physiological RLL is 1–2 mm and well-de�ned[23]. The
presence of these radiolucent lines in patients was not related to symptoms or indicative or predictive of
loosening, and according to the X-rays, we con�rmed it was physiological RLL (Figure 1). We still need to
assess clinical outcomes through mid- and long-term follow-up. One patient developed a bearing
dislocation four months after surgery. (Figure 2 shows the data of imaging before and after surgery.) The
possible reason for this may be that the abnormal morphology of the patient's femur leads to a deviation
in the intramedullary positioning, and the femoral prosthesis is placed close to the inside. Poor prosthesis
position caused the rotation of the bearing during the knee �exion, resulting in dislocation of the bearing.
Bearing dislocation is a major complication of OXFORD UKA, as previous literature has reported, and the
rate of bearing dislocation was higher in the Asian population than that in the Western
population[5,24,25]. It can occur in the presence of an unbalanced �exion–extension gap, impingement
of the bearing with adjacent bone or tibial/femoral component, instability of the medial compartment due
to medial collateral ligament (MCL) injury, or secondary to femoral/tibial component loosening[5].

One patient developed periprosthetic fracture two months after surgery due to a fall (81 years old), and
we performed an open reduction of the tibial fracture with internal �xation. (Figure 3 shows the X-ray
before and after surgery.) The literature shows that the rates of fractures of knee arthroplasties were
reported to be from 0.2% to 2.5% in clinical studies and 0.02% to 0.17% in worldwide arthroplasty
registers[26]. Risk factors associated with unicompartmental component fracture included malalignment
with increased local stresses due to malpositioning, progressive osteoarthritis, and cruciate ligament
de�ciency. Patients with a BMI greater than 30 were also at greater risk[27].

Perioperative Complications

The major perioperative complications in our study were CMVT and super�cial infection. There were no
deaths during the perioperative period nor pulmonary embolisms or symptomatic DVTs in this study.

Chan et al. compared one-stage and two-stage bilateral unicompartmental knee replacement during the
�rst 30 days postoperatively and found that the rates of proximal DVT, pulmonary embolus, and death
secondary to pulmonary embolus to be 0.9%, 1.9%, and 0.3%, respectively[28]. If the patient was
diagnosed with DVT or CMVT, the patient should receive low molecular weight heparin (nadroparin 0.4
mL, twice per day) for two weeks. After two weeks after surgery, patients were treated with Rivaroxaban
for anticoagulant therapy. Check the deep vein ultrasound of the lower extremity and stop the drug if the
thrombus disappears or dissolves. Other patients received low molecular weight heparin (nadroparin 0.4
mL once per day) after surgery. In total, 13 patients developed super�cial infection after surgery (11
patients older than 80). Patient-related risk factors included previous revision arthroplasty or previous
infection associated with a prosthetic joint at the same site, tobacco use, obesity, rheumatoid arthritis, a
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neoplasm, immunosuppression, and diabetes mellitus[29]. Postoperative risk factors included incision
healing complications (e.g., super�cial infection, hematoma, delayed healing, incision necrosis, and
dehiscence), atrial �brillation, myocardial infarction, urinary tract infection, and prolonged hospital
stay[29,30].

We conclude that OXFORD UKA is a safe procedure with a low rate of perioperative complications, similar
to previous studies[31]. Previous studies also showed that increasing patient age and history of
cardiovascular disease were identi�ed as risk factors for perioperative death in TKA[32]. However, in our
study, patients older than 80 who underwent OXFORD UKA also showed good clinical outcomes with a
low rate of perioperative complications and other complications (e.g., bearing dislocation, aseptic
loosening, lateral compartment arthritis progression, and persistent unexplained pain).

There are several limitations in our study. The study sample was relatively small, and the follow-up was
relatively short. Further research, large samples, and long-term follow-up are required to evaluate function.
The mean follow-up time of the study group in the present study was 21.76 months, which is
comparatively long-term if the entry age of 80 years is considered.

Conclusion
Oxford UKA is an effective and safe treatment for osteoarthritis, even in old adult patients in China. The
knee joint pain symptoms of the elderly patients are relieved and the function is improved, but the
function is still poor compared with the younger patients. The rate of perioperative complications and
other complications in the elderly patients was alomost the same as in younger patients (the risk of
super�cial wound infection and wound swelling in elderly patients is slightly higher than that in patients
under 80 years old). Our study shows a safe use of OXFORD UKA in octogenarians in China.

Declarations
Acknowledgements

We express deep thanks to Dr. Mingli Feng and Guanglei Cao for their technical support.

Authors’ contributions

JBC, MLF and SBL conceived and designed the experiments. MLF, ZL and GLC performed the surgeries.
SA and JBC analyzed the data. JBC prepared the �gures. JBC wrote the main manuscript text. All authors
reviewed the manuscript. All authors read and approved the �nal manuscript.

Funding

No funding was received.

Availability of data and materials



Page 9/18

The datasets analyzed during the current study are available from the corresponding author on
reasonable request.

Ethics approval and consent to participate

All experimental protocols were approved by Xuanwu hospital, Capital Medical University Committee,
written informed consent was obtaining from every patient.

Consent for publication

We obtained permission from the participants to publish their data.

Competing interests

The authors declare that they have no competing interests.

Abbreviations
OXFORD UKA: oxford unicompartmental knee arthroplasty; UKA: unicompartmental knee arthroplasty;
TKA: total knee arthroplasty; AMOA: anteromedial osteoarthritis; MRI: magnetic resonance imaging; HSS:
Hospital for Special Surgery knee score; WOMAC: Western Ontario and McMaster (WOMAC) Universities
Osteoarthritis Index; ASA score: American Society of Anesthesiologists score; BMI: body mass index; VAS:
visual analogue scale score; ROM: range of motion; DVT: deep vein thrombosis; CMVT: calf muscular
vein thrombosis; CDFI: color Doppler �ow imaging; VSD: vacuum sealing drainage; AKSS-F: American
Knee Society Score Function score; OKS: Oxford Knee Score; MCID: minimum clinically important
difference; RLL: radiolucent lines; MCL: medial collateral ligament.

References
1. Lyons MC MS, Somerville LE, Naudie DD, McCalden RW (2012) Unicompartmental Versus Total Knee

Arthroplasty Database Analysis. Clin Orthop Relat Res 470 (1):84-90. doi:0.1007/s11999-011-2144-z

2. Kulshrestha V, Datta B, Kumar S, Mittal G (2017) Outcome of Unicondylar Knee Arthroplasty vs Total
Knee Arthroplasty for Early Medial Compartment Arthritis: A Randomized Study. The Journal of
Arthroplasty 32 (5):1460-1469. doi:10.1016/j.arth.2016.12.014

3. Lisowski LA ML, van den Bekerom MP, Pilot P, Lisowski AE (2016) Ten- to 15-year results of the
Oxford Phase III mobile unicompartmental knee arthroplasty: a prospective study from a non-
designer group. Bone Joint J 98 B (10 supple B):41-47. doi:10.1302/0301-620X.98B10

4. Pandit H HT, Jenkins C, Mellon SJ, Dodd CA, Murray DW (2015) The clinical outcome of minimally
invasive Phase 3 Oxford unicompartmental knee arthroplasty: a 15-year follow-up of 1000 UKAs.
Bone Joint J 97-B (11):1493-1500. doi:10.1302/0301-620X.97B11

5. Kim SJ PR, Koo S, Kim JH (2014) Causes of revision following Oxford phase 3 unicompartmental
knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 22 (8):1895-1901. doi:10.1007/s00167-013-



Page 10/18

2644-3

�. Choy WS, Lee KW, Kim HY, Kim KJ, Chun YS, Yang DS (2017) Mobile bearing medial
unicompartmental knee arthroplasty in patients whose lifestyles involve high degrees of knee �exion:
A 10–14 year follow-up study. The Knee 24 (4):829-836. doi:10.1016/j.knee.2017.05.004

7. Lim HC BJ, Song SH, Kim SJ (2012) Oxford phase 3 unicompartmental knee replacement in Korean
patients. J Bone Joint Surg Br 94 (8):1071-1076

�. Mercuriali F IG (1996) Proposal of an algorithm to help the choice of the best transfusion strategy.
Curr Med Res Opin 13 (8):465-478

9. Iacono F, Raspugli GF, Akkawi I, Bruni D, Filardo G, Budeyri A, Bragonzoni L, Presti ML, Bonanzinga T,
Marcacci M (2016) Unicompartmental knee arthroplasty in patients over 75 years: a de�nitive
solution? Arch Orthop Trauma Surg 136 (1):117-123. doi:10.1007/s00402-015-2323-6

10. Hamilton TW PH, Jenkins C, Mellon SJ, Dodd CAF, Murray DW (2017) Evidence-Based Indications for
Mobile-Bearing Unicompartmental Knee Arthroplasty in a Consecutive Cohort of Thousand Knees. J
Arthroplasty 32 (6):1779-1785. doi:10.1016/j.arth.2016.12.036

11. Howieson A FW (2015) Unicompartmental knee replacement in the elderly : a systematic review. Acta
Orthop Belg 81 (4):565-571

12. Ingale PA, Hadden WA (2013) A review of mobile bearing unicompartmental knee in patients aged 80
years or older and comparison with younger groups. J Arthroplasty 28 (2):262-267 e262.
doi:10.1016/j.arth.2012.05.002

13. Yoshida K TM, Yoshida H, Takei S, Fukuoka S, Nakamura H (2013) Oxford phase 3
unicompartmental knee arthroplasty in Japan--clinical results in greater than one thousand cases
over ten years. J Arthroplasty 28 (9 Suppl):168-171

14. Mohammad HR, Strickland L, Hamilton TW, Murray DW (2018) Long-term outcomes of over 8,000
medial Oxford Phase 3 Unicompartmental Knees-a systematic review. Acta Orthop 89 (1):101-107.
doi:10.1080/17453674.2017.1367577

15. Peersman G SB, Vandenlangenbergh T, Cartier P, Fennema P (2015) Fixed- versus mobile-bearing
UKA: a systematic review and meta-analysis. Knee Surg Sports Traumatol Arthrosc 23 (11):3296-
3305. doi:0.1007/s00167-014-3131-1

1�. Ko YB, Gujarathi MR, Oh KJ (2015) Outcome of Unicompartmental Knee Arthroplasty: A Systematic
Review of Comparative Studies between Fixed and Mobile Bearings Focusing on Complications.
Knee Surg Relat Res 27 (3):141-148. doi:10.5792/ksrr.2015.27.3.141

17. Neufeld ME AA, Greidanus NV, Garbuz DS, Masri BA (2018) A Comparison of Mobile and Fixed-
Bearing Unicompartmental Knee Arthroplasty at a Minimum 10-Year Follow-up. J Arthroplasty 33
(6):1713-1718. doi:10.1016/j.arth.2018.01.001

1�. van der List JP ZH, Pearle AD (2016) Why Do Medial Unicompartmental Knee Arthroplasties Fail
Today? J Arthroplasty 31 (5):1016-1021. doi:10.1016/j.arth.2015.11.030

19. Tibrewal SB GK, Goodfellow JW (1984) The radiolucent line beneath the tibial components of the
Oxford meniscal knee. J Bone Joint Surg Br 66 (4):523-528. doi:10.1302/0301-620X.66B4.6746686



Page 11/18

20. Gulati A CR, Pandit HG, Gray H, Price AJ, Dodd CA, Murray DW (2009) The incidence of physiological
radiolucency following Oxford unicompartmental knee replacement and its relationship to outcome.
J Bone Joint Surg Br 91 (7):896-902. doi:10.1302/0301-620X.91B7

21. Kleeblad LJ, van der List JP, Zuiderbaan HA, Pearle AD (2017) Regional Femoral and Tibial
Radiolucency in Cemented Unicompartmental Knee Arthroplasty and the Relationship to Functional
Outcomes. The Journal of Arthroplasty 32 (11):3345-3351. doi:10.1016/j.arth.2017.06.022

22. Kalra S ST, Berko B, Walton NP (2011) Assessment of radiolucent lines around the Oxford
unicompartmental knee replacement: sensitivity and speci�city for loosening. J Bone Joint Surg Br
93 (6). doi:10.1302/0301-620X.93B6

23. Goodfellow J OCJ, Dodd C, Murray D (2006) Unicompartmental arthroplasty with the Oxford knee.
Oxford: Oxford University Press:117-128

24. Choy WS KK, Lee SK, Yang DS, Kim CM, Park JS (2011) Medial unicompartmental knee arthroplasty
in patients with spontaneous osteonecrosis of the knee. Clin Orthop Surg 3 (4):279–284

25. Kim KT LS, Park HS, Cho KH, Kim KS (2007) A prospective analysis of Oxford phase 3
unicompartmental knee arthroplasty. Orthopedics 30 ((5 Suppl)):15-18

2�. Gilg MM, Zeller CW, Leitner L, Leithner A, Labek G, Sadoghi P (2016) The incidence of implant
fractures after knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 24 (10):3272-3279.
doi:10.1007/s00167-016-4160-8

27. Manzotti A CC, Pullen C, Cerveri P, Confalonieri N (2013) An uncommon cause of cemented
unicompartmental knee arthroplasty failure: fracture of metallic components. Knee Surg Sports
Traumatol Arthrosc 21 (11):2518–2522

2�. Chan WC MP, Cooper AS, Glasgow MM, Donell ST, Walton NP (2009) One-stage versus two-stage
bilateral unicompartmental knee replacement: a comparison of immediate post-operative
complications. J Bone Joint Surg Br 91 (10):1305-1309

29. Pulido L GE, Joshi A, Purtill JJ, Parvizi J (2008) Periprosthetic joint infection: The incidence, timing,
and predisposing factors. Clin Orthop Relat Res 466 (7):1710-1715

30. Del Pozo JL PR (2009) Clinical practice. Infection associated with prosthetic joints. N Engl J Med
361 (8):784-794

31. Morris MJ, Molli RG, Berend KR, Lombardi AV, Jr. (2013) Mortality and perioperative complications
after unicompartmental knee arthroplasty. Knee 20 (3):218-220. doi:10.1016/j.knee.2012.10.019

32. Gill GS MD, Joshi AB (2003) Mortality following primary total knee arthroplasty. J Bone Joint Surg
Am 85-A (3):432-435

Tables
Table 1 Patient Demographic Characteristics
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Variable Group 1 Group 2 Group 3
Knees 60 79 70

Age (y) 64.93±3.28 75.17±4.12 82.41±2.40
Sex (male: female) 26:34 30 49 34:36

Follow-up (m) 21.34±12.04 22.08±11.38 21.76±10.20

Variable Group 1 Group 2 Group 3 P Value
ASA score 1.5±0.5 1.5±0.5 1.5±0.5 0.723
 1-2 51 (85.0%) 64 (81.0%) 51 (72.9%)  
 3-4 9 (15.0%) 15 (19.0%) 19 (27.1%)  
BMI 27.35±3.64 27.19±3.82 26.84±3.61 0.932
 Normal (<25) 21 (35.0%) 28 (35.5%) 26 (37.1%)  
 Overweight (25-30) 30 (50.0%) 31 (39.2%) 30 (42.9%)  
 Obese (>30) 9 (15.0%) 20 (25.3%) 14 (20.0%)  
Anesthesia        
 General 1 (1.7%) 2 (2.5%) 10 (14.3%)  
 Spine 59 (98.3%%) 77 (97.5%) 60 (85.7%)  
Hypertension 35 (58.3%) 48 (60.7%) 57 (81.4%)* 0.036
Diabetes 18 (30.0%) 24 (30.4%) 19 (27.1%) 0.792
Coronary heart disease 14 (23.3%) 19 (24.1%) 20 (28.5%) 0.697
Digestive diseases 5 (8.3%) 7 (8.8%) 7 (10.0%) 0.711
Nervous system disease 6 (10.0%) 9 (11.4%) 12 (17.1%) 0.323
Immune system disease 1 (1.7%) 2 (2.5%) 0 0.283
Respiratory diseases 2 (3.3%) 3 (3.8%) 7 (10.0%) 0.113
Peripheral vascular disease 1 (1.7%) 2 (2.5%) 6 (8.5%) 0.204
Coagulation abnormalities 8 (13.3%) 12 (15.2%) 11 (15.7%) 0.841
Preoperative ROM 111.91±11.57 108.83±10.84 103.86±10.68 0.539

 

 

 

Table 2 Comparison of Patient Characteristics, and Preoperative Variables Between
different groups

 

“*” Represent compared with the Group 1and 2, the difference in Group 3 is statistically
different.

 

Table 3 Comparison of postoperative variables and Perioperative complications between
different groups
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Variable Group 1 Group 2 Group 3 P Value
Hospital stay (d) 10.54±3.37 11.23±2.82 12.64±2.68 0.387
Tourniquet time (min) 72.50±6.57 75.16±9.53 76.23±11.18 0.204
Changes of hemoglobin (g/L) 14.11±7.48 15.29±9.39 13.05±8.69 0.458
Blood loss volume (ml) 178.17±74.73 179.80±84.22 175.50±80.39 0.783
Postoperative ROM 120.23±7.99 115.38±8.27 112.95±7.01 0.413
Perioperative complications        
 Myocardial infarction  0 0 0  
 Congestive heart failure  1 (1.6%) 0 0 0.567
 Cerebrovascular accident 0 0 0  
 Lung infection 1 (1.6%) 1 (1.2%) 2 (2.9%) 0.542
 Pulmonary embolism 0 0 0  
 Urinary system infection 0 0 0  
 Abnormal renal and liver
function

2 (3.3%) 4 (5.1%) 0 0.195

 Deep vein thrombosis 3 (5.0%) 5 (6.3%) 5 (7.1%) 0.838
 Calf muscular vein
thrombosis

9 (15.0%) 14 (17.7%) 13 (18.5%) 0.643

 Hypoproteinemia 8 (13.3%) 9 (11.4%) 11 (15.7%) 0.455
 Superficial infection  1 (1.6%) 1 (1.2%) 11 (15.7%)* 0.015
 Deep infection 0 0 0  
 Swelling of the wound 4 (6.6%) 5 (6.3%) 12 (17.1%)* 0.023

“*” Represent compared with the Group 1and 2, the difference in Group 3 is statistically
different.

 

Table 4 Comparison of preoperative and Postoperative Knee score between different
groups
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  Group 1 Group 2 Group 3 P Value
VAS score (8h after surgery) 1.08±0.83 1.29±0.56 1.25±0.57 0.608
VAS score (16h after surgery) 1.65±0.76 1.83±0.79 1.80±0.72 0.590
VAS score (24h after surgery) 1.43±0.48 1.73±0.42 1.54±0.56 0.667
Preoperative HSS 61.74±6.96 58.13±7.59 55.68±7.53 0.147
 Function score 13.96±3.08 12.59±2.36 11.09±2.60 0.160
 Pain score 13.20±6.27 13.00±5.28 12.27±4.30 0.513
Preoperative WOMAC 44.30±11.26 46.85±14.90 48.91±13.10 0.208
 Function score 32.28±10.27 33.28±12.27 36.68±11.58 0.140
 Pain score 11.60±3.86 10.50±4.06 10.88±4.63 0.684
 Stiffness 3.01±1.98 2.98.50±3.06 3.21±2.11 0.798
Postoperative HSS 86.61±6.38 85.23±6.98 83.09±6.04 0.129
 Function score 19.34±2.56 18.34±2.59 16.64±1.56* <0.001
 Pain score 5.96±2.08 5.39±3.14 5.76±3.08 0.785
Postoperative WOMAC 24.16±10.53 25.56±10.53 28.00±9.50 0.086
 Function score 14.28±5.53 13.89±4.69 18.23±5.81* <0.001
 Pain score 5.29±3.19 5.46±4.42 5.76±3.08 0.781
 Stiffness 2.26±1.36 1.98±1.43 2.24±1.14 0.620
Change of HSS 24.87±6.67 27.10±6.83 27.40±6.02 0.108
Change of HSS function score 5.68±3.21 6.21±3.02 5.85±4.15 0.698
Change of WOMAC 20.93±4.82 21.90±5.39 20.91±4.68 0.728
Change of WOMAC function
score

19.18±8.01 20.08±6.99 18.00±7.10 0.657

Complication Group 1 Group 2 Group 3
Implant loosening 1  0 0
Radiolucency  5 (8.3%) 5 (6.3%) 9 (12.9%)
Dislocation 1 (0.7%) 0 0 
Periprosthetic fracture 0 0 1 (2.5%)
Periprosthetic joint infection 0 0 0
Progression of arthritis 0  0 0
Persistent unexplained pain 4 (6.7%) 2 (2.5%) 3 (4.2%)

 

“*” Represent compared with the Group 1and 2, the difference in Group 3 is statistically
different.

 

Table 5 The surgery-related complications after Oxford UKA
 

Figures
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Figure 1

Group 1, Group 2
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Figure 2

physiological RLL
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Figure 3

3 shows the data of imaging before and after surgery
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Figure 4

shows the X-ray before and after surgery


