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Outcome of unicompartmental knee arthroplasty in 
octogenarians with tricompartmental osteoarthritis: A 
longer followup of previously published report

Sanjiv KS Marya, Rajiv Thukral

AbstrAct
Background: Unicompartmental knee arthroplasty (UKA) has specific indications, producing excellent results. It, however, has a 
limited lifespan and needs eventual conversion to total knee arthroplasty (TKA). It is, therefore, a temporizing procedure in select 
active young patients with advanced unicompartmental osteoarthritis (UCOA). Being a less morbid procedure it is suggested 
as an alternative in the very elderly patients with tricompartmental osteoarthritis (TCOA). We performed UKA in a series of 45 
octogenarians with TCOA predominant medial compartment osteoarthritis (MCOA) and analyzed the results.
Materials and Methods: Forty five octogenarian patients with TCOA predominant MCOA underwent UKA (19 bilateral) from 
January 2002 to January 2012. All had similar preoperative work-up, surgical approach, procedure, implants and postoperative 
protocol. Clinicoradiological assessment was done at 3‑monthly intervals for the first year, then yearly till the last followup (average 
72 months, range 8-128 months). Results were evaluated using the knee society scores (KSS), satisfaction index [using the 
visual analogue scale (VAS)] and orthogonal radiographs (for loosening, subsidence, lysis or implant wear). Resurgery for any 
cause was considered failure.
Results: Four patients (six knees) died due to medical conditions, two patients (three knees) were lost to followup, and these 
were excluded from the final analysis. Barring two failures, all the remaining patients were pain‑free and performing well at the 
final followup. Indications for resurgery were: medial femoral condyle fracture needing fixation subsequent conversion to TKA at 
2 years (n=1) and progression of arthritis and pain leading to revision TKA at 6 years (n=1).
Conclusion: UKA has shown successful outcomes with regards to pain relief and function with 96.4% implant survival and 94.9% 
good or excellent outcomes. Due to lower demands, early rehabilitation, less morbidity, and relative short life expectancy, UKA 
can successfully manage TCOA in the octogenarians.
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introduction

Unicompartmental osteoarthritis (UCOA) is normally 
the result of mechanical malalignment.1 Correction 
of this malalignment is paramount to prevent its 
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deterioration to tricompartmental osteoarthritis (TCOA). A 
variety of factors, intrinsic (genetics, bone stock, pre-existing 
bony/joint deformity) and extrinsic (gender, weight, 
inflammatory arthritis, osteoporosis, trauma, previous 
surgery, etc.), have been accused of contributing to this 
altered alignment.1

Surgical treatment of advanced UCOA (with functionally 
intact ligaments) is possible with corrective femoral or tibial 
osteotomy (lateral closed wedge, medial open wedge, 
and/or modifications thereof), and has shown success 
when judiciously selected.2,3 An apt alternative in properly 
selected younger patients is the unicompartmental knee 
arthroplasty2-4 (UKA). UKA functions primarily by recreating 
joint space in the compartment that has collapsed, and 
partially realigning the mechanical axis. In both high 
tibial osteotomy (HTO) and UKA, the cruciate ligaments 
and extensor mechanism are left intact, providing for 
near-normal knee kinematics.3,5 Literature review shows 
slightly better results for UKA in terms of survivorship and 



Marya and Thukral: Unicompartmental knee arthroplasty in octogenerians

Indian Journal of Orthopaedics | September 2013 | Vol. 47 | Issue 5 460

functional outcome, compared to HTO.2,6 Revision of a 
failed HTO to TKA is also technically more demanding, 
adding to surgical time and difficulty.6,7

The UKA has shown to fail over time due to progression of 
arthritis in the other compartments. This occasionally occurs 
due to overcorrection of the alignment, and occasionally 
due to early wear and loosening of the prostheses, more so 
when used in poorly selected or extended indications.4,8,9 
Recent reports10-12 of UKA for UCOA have shown more 
than 90% long term survivorships, even in knees that would 
not be considered ideal indications.8,13 Eminent researchers 
have recommended the UKA as a temporizing procedure14 
in select younger active patients with advanced UCOA. The 
silver lining is that the functional results and survivorship 
rates after revision to TKA are nearly the same as those for 
primary TKA.15

The risks of intra and postoperative bleeding, venous 
thrombosis, infection rates, and development of medical 
complications are higher with the TKA vis-à-vis the UKA.16,17 
With an older patient, there is lower tolerance to alteration 
in hemodynamics and increased propensity to develop 
medical and surgical complications. Presence of medical 
comorbidity makes this patient more susceptible to minor 
complications, and increases the perioperative morbidity, 
which delays rehabilitation and functional recovery and 
consequently worsens the outcomes following a successful 
prosthetic implantation.17

The focus of treatment of TCOA of the knee in the 
octogenarian and nonagenarian patients is faster 
rehabilitation and early return to activities of daily living 
(ADL), which can be provided by the UKA, a smaller and 
less morbid procedure.17 The functional demand on the 
knee and overall expectations of the very elderly patients 
are very low. With recent reports showing survival up to two 
decades and more,11,12 the UKA would most likely outlive 
these elderly patients. Thus, a less morbid surgery can be 
provided with all the benefits and outcomes provided by a 
knee arthroplasty procedure.

We have been offering UKA to the octogenarian patients 
presenting to us with TCOA (predominant medial UCOA) 
since 2002, and have presented our early results in a small 
series of patients in a previous report.18 We have followedup 
these patients to the mid-term (8-10 years), and present an 
analysis of these results. Through the results of our series, we 
aim to study the outcomes of the UKA as a definitive surgical 
treatment of painful TCOA in the octogenarian patient.

mAteriAls And metHods

Forty five very elderly patients (64 knees) with TCOA 

(predominant MCOA), 19 with bilateral knee involvement, 
were operated upon over a 10-year period (from January 
2002 to January 2012). The average age of the patients 
was 83 years (range 79-94 years), and comprised 17 
females and 28 males. The inclusion criteria included: age 
above 79 years, pain disrupting normal ADL, a minimum 
6 months failed conservative treatment trial of lifestyle 
modification, physiotherapy, and intermittent analgesic 
therapy, radiological evidence of TCOA [Figure 1a] with 
predominant medial UCOA, and an otherwise active 
lifestyle. All patients were carefully screened through 
weight-bearing radiographs to demonstrate TCOA. All 
had patellofemoral compartment involvement, and lateral 
tibiofemoral osteophytes, though the lateral joint space was 
never completely obliterated [Figure 1a].

Patients with inflammatory arthritis (rheumatoid arthritis, 
seronegative arthritis, gouty arthritis, etc.), obvious anterior 
cruciate ligament incompetence,8 inadequate conservative 
treatment trial, nonambulatory status, and advanced lateral 
compartment osteoarthritis (LCOA) on weight-bearing 
films were excluded. High body mass index19 (BMI) was 
not an exclusion criterion. All patients had preoperative 
anterior and medial knee joint line pain, with mild or no 
lateral joint line pain. All patients had varus alteration of 
the mechanical axis (average 8°, range 0°-15°). The mean 
preoperative range of motion (ROM) was 90° (range 75°-
115°). Knee society scores (KSS; clinical and function) were 
recorded. Preoperative demographics (including coexistent 
medical conditions) were recorded [Table 1]. After routine 
preoperative anesthetic work-up, all patients were explained 
the possibility of conversion to TKA if evidence of severe 
LCOA was found intraoperatively, and their consent was 
obtained.

Combined spinal epidural anesthesia was used in all 
patients, with epidural analgesia continued till the 
second postoperative day. Nineteen patients underwent 
simultaneous bilateral UKA, while the remaining 26 had 
unilateral UKA. All underwent medial UKA through a 
small medial paramedian incision and minimal medial 
parapatellar approach. Intraoperatively, all patients had 
radiological and visible degenerative changes in the lateral 
and patellofemoral compartment (Ahlbäck stages II or 
III), but no additional procedure (patelloplasty or lateral 
condylar shaving) was done. The Allegretto™ fixed-bearing 
UKA system by Zimmer (Warsaw, IN, USA) [Figure 1b] 
was used in all, with standard femoral (sizes 1-3), and 
metal-backed monoblock tibial (sizes 38-44 mm, poly 7.5-
11 mm) components. Both components were cemented 
in place after bony preparation using a single packet of 
manually pressurized 20 g CMW1 gentamicin bone cement. 
The surgical wound was closed over a suction drain, and 
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Table 1: Clinical details of patients
Pt. details Procedure 

(unilateral/
bilateral)

Associated medical 
comorbidity

BMI Intraoperative and postoperative 
details

Followup 
(months)

ID Age 
(years)

Sex DM HTN CAD Asthma Others Tqt time 
(min)

Drain 
(ml)

Complications/
events

E01 79 M Unilateral N Y Y N - 28 48 110 - 128
E02 87 M Unilateral Y N Y N Hypothyroid 30 58 220 # Med. fem. condyle, 

ORIF at 10 days, 
pain at 1 year, TKA 
at 1 year 11 months

Failure

E03 83 M Unilateral N Y Y N - 27 46 75 Pain (progression 
of OA) after 5 years 
6 months, unilateral 
TKA at 6 years

Failure

E04 80 M Bilateral N Y N Y BPH 30 44 80 - 122
E05 88 M Unilateral N Y Y N - 29 44 100 - 118
E06 94 M Unilateral N N N Y BPH 24 44 90 Death at 7 years 

(pulmonary failure)
84 

(not included)
E07 80 M Bilateral N Y N N - 25 46 80 - 114
E08 81 M Bilateral Y Y N N CKD 28 48 150 - 102
E09 79 M Bilateral N Y N N - 30 46 200 - 102
E10 82 F Bilateral N Y Y N Hypothyroid 26 38 150 Lost to followup after 

7 years
84 

(not included)
E11 89 M Unilateral N Y Y N Cardiac 

arrhythmia
26 33 90 Death at 4 years 

(acute MI)
48 

(not included)
E12 79 M Bilateral N N N N - 27 38 75 - 98
E13 86 F Unilateral N Y N N - 29 48 150 - 94
E14 81 M Bilateral Y Y Y N - 30 50 180 - 94
E15 82 M Bilateral Y Y Y N - 26 42 100 - 92
E16 81 M Bilateral N N N N BPH 29 50 140 - 90
E17 84 M Unilateral Y Y N N BPH 23 48 80 - 86
E18 81 M Bilateral N Y N N BPH 28 46 140 - 82
E19 82 F Unilateral Y Y N Y Rec. UTI 23 36 100 - 82

(Contd...)

Figure 1: (a) Preoperative X-rays of (case E31) showing bilateral tricompartmental OA. (b) Intraoperative clinical photograph showing the Allegretto™ 
fixed-bearing UKA system (Zimmer Warsaw, IN, USA). (c) Postoperative X-rays anteroposterior and lateral views of both knees showing bilateral 
UKA. (d) X-rays anteroposterior views at 4 years followup showing no signs of wear, lysis, loosening or subsidence

a b

c d



Marya and Thukral: Unicompartmental knee arthroplasty in octogenerians

Indian Journal of Orthopaedics | September 2013 | Vol. 47 | Issue 5 462

Table 1: Clinical details of patients
Pt. details Procedure 

(unilateral/
bilateral)

Associated medical 
comorbidity

BMI Intraoperative and postoperative 
details

Followup 
(months)

ID Age 
(years)

Sex DM HTN CAD Asthma Others Tqt time 
(min)

Drain 
(ml)

Complications/
events

E20 86 M Unilateral N Y N N CKD 27 38 140 - 74
E21 80 F Unilateral Y N Y N - 25 36 100 - 74
E22 90 F Unilateral Y Y N N - 24 34 90 - 74
E23 82 M Unilateral Y Y Y N Cardiac 

arrhythmia
28 38 180 - 73

E24 86 F Unilateral N Y N N - 27 40 130 - 72
E25 87 F Unilateral N Y N N - 23 34 80 - 71
E26 81 F Bilateral N Y N Y Hypothyroid 29 50 220 - 70
E27 80 F Bilateral Y Y N N - 26 38 100 - 69
E28 84 M Unilateral Y Y Y N BPH 25 40 100 - 68
E29 91 M Unilateral N Y Y N BPH 25 42 110 Lost to followup after 

3 years
36 

(not included)
E30 79 F Bilateral Y N Y Y - 28 36 180 Death at 3 years 

(acute MI)
36 

(not included)
E31 79 F Bilateral Y N N N - 26 48 100 - 63
E32 85 M Unilateral Y Y N N Ca 

prostrate
29 46 180 - 62

E33 82 M Unilateral N Y N N CKD 30 44 190 - 61
E34 82 M Bilateral N N N Y Anemia 24 36 90 - 60
E35 81 F Bilateral Y Y Y N - 26 48 75 - 59
E36 84 F Unilateral Y Y N N - 22 33 90 - 51
E37 84 M Unilateral N Y N N - 27 42 110 - 50
E38 83 M Bilateral N Y Y N BPH 27 44 100 - 47
E39 86 F Unilateral N Y Y N - 28 42 150 - 43
E40 82 F Unilateral Y Y Y N Hypothyroid 31 56 170 - 42
E41 80 F Bilateral Y Y N N Rec. UTI 27 40 100 Death at 2 years 

(septicemia following 
UTI)

24 
(not included)

E42 85 F Unilateral Y Y Y N Ca breast 25 39 90 - 33
E43 82 M Unilateral N N Y Y BPH 22 35 90 - 30
E44 79 M Bilateral N Y N N - 24 37 80 - 15
E45 82 M Unilateral N Y N N Ca colon 21 38 90 - 8
DM: Diabetes mellitus, HTN: Hypertension, CAD: Coronary artery disease, BMI: Body mass index, BPH: Benign prostatic hypertrophy, UTI: Urinary tract infection, CKD: Chronic kidney 
disease, Ca:Carcinoma, Rec:Recurrent, MI: Myocardial infarction

Table 1: (Contd...)

tight compression padded dressing was applied before 
releasing the tourniquet. Routine deep vein thrombosis 
(DVT) chemoprophylaxis (0.4 ml of low molecular 
weight heparin through daily subcutaneous injection) 
supplemented with graduated compression stockings was 
implemented till discharge (average: 4 days in unilateral, 
6 days in bilateral UKA).

Postoperatively, the patients were made to stand and 
walk full weight bearing with a walking stick on the first 
postoperative day. The patient was gradually weaned off 
the stick and made to walk independently by about 2 weeks 
(unilateral UKA) and 3 weeks (bilateral UKA). Knee bending 
was progressed from 30° on the first day to 90° by 2 weeks, 
and beyond thereafter. A third-generation cephalosporin 
(cefuroxime) was given intravenously for 2 days, followed 

by the same antibiotic orally for an additional 3 days in 
every patient.

Patients were evaluated at 3, 6, 9, and 12 months 
postoperatively and then yearly thereafter. Clinical 
evaluation included the KSS (clinical and function), return 
to ADL, and patient satisfaction index using the visual 
analogue scale (VAS). The preoperative, immediate 
(3-month) and 12-month postoperative, and final scores of 
each patient have been presented in Table 2. Radiological 
evaluation was performed by taking orthogonal radiographs 
at each visit for radiological evidence of implant loosening, 
wear, lysis, or subsidence [Figure 1c]. Resurgery for 
any reason (pain progression, fracture, loosening, lysis, 
secondary LCOA necessitating conversion to TKA, etc.) 
was considered as failure endpoint.
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and the average postoperative blood loss (measured by 
collection in the drain) was 120 ml (range 70-220 ml). 
Average length of hospital stay was 4 days for unilateral 
UKA and 6 days for bilateral UKA.

During the followup period, four patients (two with bilateral 

results

Of 45 patients, 39 were available for final evaluation. The 
average duration of followup was 72 months (range 8-128 
months). The mean duration of surgery was 42 min (range  
33-58 min) for a knee. A tourniquet was used in all cases, 

Table 2: Preoperative, 1‑year postoperative and final followup scores
Pt. details KSS clinical scores KSS function scores VAS satisfaction scores
ID Total followup 

(months)
Pre‑

opera‑
tive

12‑month 
postop‑
erative

Final FU Pre‑
opera‑

tive

12‑month 
postop‑
erative

Final FU Pre‑
opera‑

tive

12‑month 
postop‑
erative

Final FU

E01 128 70 100 90 45 85 70 6 9 8
E02 Failure 61 88 70 40 80 70 4 5 7
E03 Failure 61 92 75 40 80 70 4 8 8
E04 122 46 85 80 25 80 80 3 7 7
E05 118 39 92 85 35 85 75 2 9 8
E06 84 (not included) 61 88 80 40 75 70 4 8 7
E07 114 32 72 70 15 70 60 1 7 7
E08 102 41 85 78 20 80 70 3 8 8
E09 102 46 82 70 20 80 70 3 8 7
E10 84 (not included) 32 72 72 10 55 55 1 7 5
E11 48 (not included) 61 77 72 40 80 70 4 8 7
E12 98 46 92 80 50 90 70 5 10 8
E13 94 46 82 70 30 80 70 3 8 8
E14 94 61 85 75 20 80 65 2 9 7
E15 92 32 82 75 0 75 60 0 8 6
E16 90 41 75 66 20 80 70 2 8 7
E17 86 61 85 72 50 90 80 4 10 9
E18 82 39 85 80 15 80 70 1 9 8
E19 82 61 92 90 40 90 75 3 10 8
E20 74 61 90 80 20 90 75 3 10 9
E21 74 64 100 90 50 90 80 4 10 8
E22 74 70 90 80 15 75 65 1 9 7
E23 73 42 90 80 30 90 80 3 10 8
E24 72 42 85 75 15 90 70 0 9 8
E25 71 70 90 85 50 90 70 3 10 9
E26 70 26 80 80 0 70 60 0 9 7
E27 69 28 80 80 10 85 65 0 9 8
E28 68 50 94 90 45 90 70 4 10 8
E29 36 (not included) 41 75 70 30 90 70 4 8 7
E30 36 (not included) 27 70 64 0 65 60 1 6 6
E31 63 26 85 85 0 70 60 0 8 7
E32 62 52 100 90 50 90 75 4 9 8
E33 61 44 100 94 45 90 80 3 8 7
E34 60 26 80 70 10 75 70 1 8 6
E35 59 26 75 72 0 80 65 1 9 6
E36 51 58 88 85 30 90 75 4 10 9
E37 50 48 90 90 15 90 75 3 9 8
E38 47 26 80 80 0 80 70 1 8 7
E39 43 52 85 85 30 90 85 4 10 9
E40 42 60 90 85 20 90 85 4 10 9
E41 24 (not included) 27 72 70 10 90 90 2 8 6
E42 33 54 94 90 50 90 90 4 10 10
E43 30 48 94 90 10 90 90 4 9 9
E44 15 26 85 85 0 85 85 2 8 8
E45 8 60 NA 85 10 NA 85 3 NA 10
KSS: Knee society scores, VAS: Visual analogue scale, NA: Not applicable, FU: Followup,Pt: Patient, Id: Identification
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UKA) died due to medical complications. Two patients died 
following acute myocardial infarction (at followup of 3 and 
4 years), one succumbed to pulmonary failure following 
pneumonia (at 7 years), and one developed fatal septicemia 
following recurrent urinary infection (at 2 years) [Table 1]. 
Two patients (one with bilateral UKA) were lost to followup 
(at 3 and 7 years, respectively). These seven patients (nine 
UKAs) have not been included in the outcome analysis.

There was no incidence of deep infection, DVT, or medical 
complications in the perioperative period (3 months). At 1 year 
postoperatively, all but one patient had no or mild pain, with 
near normal function and full return to ADL. This one patient 
[Figure 2a] complained of persistent pain a few days after 
discharge on stopping the oral analgesics; repeat radiographs 
done on the 8th postoperative day revealed an undisplaced 
fracture (possibly a missed intraoperative undisplaced 
fracture) of the medial femoral condyle [Figure 2b]. He was 
readmitted and treated with multiple screw fixation on the 10th 
postoperative day [Figure 2c], followed by immobilization in a 
long leg knee brace and protected weight bearing for 6 weeks, 
gentle ROM knee exercises, with no bearing on the clinical or 
functional scores at 6 months. However, he had recurrence of 
pain at 12 months, and finally underwent revision to TKA at 
nearly 2 years post index surgery [Figure 2d]. He was deemed 
a failure. One other patient [Figure 3a] (with unilateral UKA) 
had increasing pain with radiological progression of arthritis in 
the lateral compartment and subsequently underwent revision 
to TKA at 6 years postoperatively [Figure 3c]. On retrospect 
evaluation, the UKA implant had been placed in valgus 
correction postoperatively [Figure 3b]. He was termed a failure.

Barring these two, all the remaining patients had mild or no 
pain and were functionally performing well at final followup, 
with good clinical and functional scores, and were satisfied 
with their surgery. They were all walking independently, 
and had an average knee ROM of 115° (range 100°-125°). 
We observed no radiological signs of wear, lysis, loosening, 
or subsidence in any patient [Figure 1d]. No patient had 
any of the complications20 associated with TKA, viz. DVT, 
pulmonary embolism (PE), subluxation, patellar problems, 
or mid-flexion instability.

Excluding the patients who died or were lost to followup, 
we had an implant survival rate of 96.4% (53/55), with 
excellent results (KSS > 70, VAS > 7, return to ADL, no 
adverse radiological signs) in 71.8% of patients (28/39) 
and good results (KSS > 60, VAS > 5, return to ADL, no 
adverse radiological signs) in 94.9% patients (37/39) at 
an average of 6 years post surgery. As a group, the mean 
Knee Society clinical scores improved from 46 (range 26-
70) preoperatively to 83 (range 72-100) immediately (3 
months) postoperatively, and fell only to 81 (range 66-90) 

at the final followup. Similarly, the mean Knee Society 
function scores improved from 24 (range 0-50) to 82 (range 
55-90) postoperatively, falling to 73 (range 55-90) at the 
final followup. Satisfaction with the procedure showed the 
most dramatic improvement. VAS improved from a mean 
preoperative of 3 (range 0-6) to 9 (7-10) at 12 months 
postoperatively, with a value of 8 (range 5-9) at the final 
followup [Table 2].

If all patients (including those lost to followup or died) were 
included in the analysis, our mean Knee Society clinical 
scores improved from 46 (range 26-70) preoperatively 
to 82 (range 72-100) immediately postoperatively, and 
fell to 79 (range 62-90) at the final followup. The mean 
Knee Society function scores improved from 24 (range 
0-50) to 80 (range 50-90) immediately postoperatively, 
falling to 72 (range 50-90) at the final followup. VAS 
scores defining satisfaction with the procedure improved 
from a mean preoperative of 3 (range 0-6) to 9 (7-10) at 
6 months postoperatively, with a final value of about 7.5  
(range 5-9) [Table 2].

Our implant failure rate was 3.6% (2/55) at an average 
6 years followup, slightly higher than the results of most 
series of UKA. The overall implant failure rate (worst-case 
scenario, if patients lost to followup were considered failures) 
was 8.6% (5/58), leaving an overall patient success rate 
(good or excellent result) of 90.2% (37/41), nearly consistent 
with the results of the UKA procedure in most series of 
young patients.12,16

discussion

Advanced UCOA, after sufficient trial of conservative 
treatment, has been treated by distal femoral or proximal 
tibial osteotomies with short-lived good results,2 followed 
by a steep decline in joint function due to accelerated 
degeneration, eventually necessitating TKA.7 Revision of 
an HTO to TKA is technically difficult with poor midterm to 
long term results compared to those undergoing a primary 
TKA.7 The UKA is an alternative offered to patients with 
UCOA with strict inclusion criteria.4 Price et al.12 have 
reported that though seemingly unsuitable for highly active 
younger patients, UKAs last 15 years or more in up to 91% 
of such young active patients. So, longevity up to about a 
decade seems successfully possible with a well executed 
UKA, more so in centers specializing in the procedure.12,13 
Though our overall followup period is short, in our study, 
we have seen best case scenario implant survival rates 
of 96.4% and worst case scenario implant survival rates 
(considering the patients lost to followup or dying due to 
unrelated causes as failures) of 89.8%.
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Knee TCOA in octogenarians does not incapacitate the 
patient as much as in the younger active patient, as these 
very elderly patients have a relatively sedentary lifestyle, 
low demands, and fewer expectations.19 Registry data21,22 
from Australia and Sweden have confirmed that patients 
older than 65 years of age have lower rates of revision and 
better outcomes with regards to survival, compared to those 
less than 65 years of age. This does not imply that they do 
not deserve such a procedure when otherwise indicated. 22 
There is no doubt that TKA surgery is better, in terms of 
pain relief, function, and longevity, in the young23 as well 
as in the elderly, with 90‑95% survivorship at up to 20 

years.24 However, TKA in this group of fragile, very elderly 
population can cause prolonged morbidity,25,26 delayed 
rehabilitation, and higher mortality risk (especially in 
patients with coexistent multiple medical morbidity). This 
risk can be mitigated by the relatively less morbid17 UKA 
procedure. This has been found to be true in our study as 
well wherein the surgical perioperative complication rate 
was 1.8% (1/55), and is substantiated by similar negligible 
rates seen in larger studies on simultaneous bilateral27 UKA. 
Studies comparing UKA and TKA for TCOA in very elderly 
low-demand patients have proven that UKA can provide 
similar results, with reduced morbidity.25,27,28

Figure 3: (a) Preoperative X-ray anteroposterior view (standing) (case E03) showing severe osteoarthritic changes (b) Postoperative X-ray 
anteroposterior and lateral views following UKA showing possible valgus placement. (c) Postoperative X-ray anteroposterior and lateral views 
after revision to TKA

a b c

Figure 2: (a) Preoperative X-ray anteroposterior and lateral views of (R) knee joint (case E02) showing tricompartmental OA of the right knee. (b) 
Immediate postoperative X-ray anteroposterior and lateral views after UKA surgery showing implant in situ (c) X-ray anteroposterior and lateral 
views showing screw fixation of medial femoral condyle fracture under the UKA. (d) X-ray after revision to TKA

a b

c d
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Traditionally reserved for nonobese, less active, young 
patients with advanced noninflammatory UCOA,1,3 the UKA 
procedure has (within these indications) demonstrated good 
success in function and longevity.11,16,29 However, patients 
with marginal other compartment involvement and ACL 
incompetence have shown matched good results in the short 
term as well.9,30,31 The UKA surgical technique is exacting 
and unforgiving. Overstuffing of the medial compartment in 
medial UKA produces alteration of the mechanical axis to 
a valgus alignment with rapid progression of osteoarthritis 
in the other compartments, leading to early failure and 
need for revision to a TKA.2 Berger et al.32 have shown 
that progression of arthritis in the lateral or patellofemoral 
compartments is not likely to affect the long term prognosis 
of UKA. Elderly patients have higher tolerance to pain, and 
this has been explained as being possibly due to reduced 
expectation.19 By understanding unicompartmental knee 
biomechanics, and the failures seen in our study, it would 
perhaps be prudent to state that one of our failures might 
have been prevented by an under-corrected position of the 
UKA. The progression of LCOA in the single patient (one 
knee) that necessitated conversion to TKA can possibly be 
attributed to valgus overcorrection at the time of the index 
UKA surgery [Figure 3b].

Many other advantages have been cited in favor of UKA 
vis-à-vis TKA. These include early restoration of and 
near-complete knee ROM17 (possibly due to maintenance 
of the suprapatellar space), preservation of the knee 
biology (bone stock, kinematics,5,8 proprioception, and 
function), lower morbidity33 (lesser blood loss, shorter 
hospital stay, lower risk of fat embolism or DVT), and early 
recuperation25,27 (smaller incision, minimal tissue trauma, 
fewer complications). Further, unlike in an osteotomy, 
conversion to TKA at any stage (during surgery or in the 
followup) is technically relatively easier, with eventual 
outcomes matching those following primary TKA.15,34 The 
UKA is also cost-effective, as demonstrated by survival data 
from the Norwegian arthroplasty register.35

The caveat to this utopic outlook for UKA is that 
initial excellent results at 8-10 years have given way to 
unacceptably high failure rates at 15 years in younger 
patients.10,15,29 These have been variously attributed to 
implant-related (problems with design, material, fixation 
method, and stability), patient-related (inappropriate 
indication, presence of tricompartmental arthritis, 
excessively active lifestyle, etc.), or surgeon-related 
(improper technique, partial injury to cruciate ligaments 
or unresurfaced tibiofemoral articular cartilage, failure to 
treat the underlying pathology producing the UCOA, etc.) 
issues.3,10,15 More recently, however, Seyler et al.30 have 
suggested that poor preoperative objectives and functional 

scores, and patellar osteophytes do not adversely impact the 
results of UKA, and might not constitute contraindications 
for this procedure.

The UKA procedure is technically exacting and requires strict 
adherence to principle.2 Meta-analyses of surgical outcomes 
following UKA confirm that the best outcomes are reported 
from centers that have developed the implant, and national 
registry data from many countries actually show revision rates 
3-4 times higher than the rates reported by these centers.13 
Analyses of the Swedish and Finnish registries15,29 have 
confirmed that good long term outcomes following UKA at a 
center are related to the number of UKAs performed at that 
center. Complications4,15,27,30 can occur with UKA, including 
spin out of mobile meniscus, dislocation, tibial plateau 
fractures, femoral condyle necrosis, implant loosening, 
and osteolysis. These are usually the result of poor surgical 
technique, and quite often than not, preventable.11,27 The 
medial femoral condyle fracture seen in one patient in our 
series can possibly be attributed to an incomplete fracture 
during the seating of the femoral component on osteoporotic 
metaphyseal bone.27 Prevention, early recognition, and 
appropriate management of such fractures are possible, and 
early rectification with intraoperative or postoperative screw 
fixation (as in our case) will sometimes suffice in the short 
term [Figure 2a]. However, the end result might likely be 
poor (as the fixation of the femoral component is probably 
jeopardized, leading to early loosening and subsequent 
pain), necessitating conversion to a TKA in the near future, 
as eventually required in that case.

The limitations of the study include patient selection bias, 
non-blinding of the study, small sample size, absence 
of a comparative control group, and nonobjective 
preoperative and intraoperative assessment of the lateral 
and patellofemoral compartment osteoarthritis. Also, 
alteration in outcome statistics due to the patients lost to 
followup and those who died provide greater variance in 
our standard deviation calculations, and may incorrectly 
reflect our results.

Results reported by us match those seen with similar patient 
cohorts reported in the literature.10-11,18,28-30,33,36 Our implant 
survival and patient satisfaction data indicate that the 
UKA is a successful option for the very elderly with TCOA 
(predominant medial UCOA). With precise patient selection 
and appropriate surgical technique, UKA can be suggested 
as the definitive surgery in a properly selected very elderly 
patient with knee TCOA (predominant UCOA).

To summarize, UKA in these very elderly patients with 
TCOA seems potentially good option as it affords the unique 
advantages of pain relief and return to function with minimal 
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morbidity and mortality risk.11,15-16,18,20,27,29,33  Since recovery 
is quick and pain relief and rehabilitation are simpler, high 
satisfaction levels are achieved quickly. Return to ADL, 
which is perhaps most crucial in this age group of patients, is 
very rapid.26,28,33 Attention to appropriate surgical technique 
is essential to provide good outcomes, even though fear of 
conversion or revision surgery (and its attendant risks and 
complications) is marginal as the implant will most likely 
outlive the patient.12,26,28,36 Judicious patient selection and 
sound operative technique are the prerequisites for a good 
result.
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