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UKA is a safe and reliable procedure



Poor fixation Overhanging Malpositionning

…but UKA is not an easy procedure



        10-y survivorship of UKA:   70% to 98% 
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South
Primary UKA implants for OA, 1999–2008   
 Number Percent

Link 985 66.3
Oxford 216 14.5
MillerGalante 136 9.2
Duracon 52 3.5
EIUS 41 2.8
Genesis 22 1.5
PFC 19 1.3
Allegretto 8 0.5
Preservation 5 0.3
ZUK 2 0.1

Total 1,486 100

West
Primary UKA implants for OA, 1999–2008   
 Number Percent

Oxford 957 48.8
MillerGalante 671 34.2
Link 206 10.5
ZUK 108 5.5
Duracon 11 0.6
Genesis 5 0.3
Allegretto 2 0.1

Total 1,960 100

North
Primary UKA implants for OA, 1999–2008   
 Number Percent

Link 225 66.6
MillerGalante 78 23.1
ZUK 19 5.6
Oxford 13 3.8
PFC 3 0.9

Total 338 100
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        Swedish register: regional variations 

6% at 10 y >25% at 8 y 



HTO$is$a$safe$and$reliable$procedure$

20$y$fu$



TKA, UKA AND HTO IN THE SWEDISH REGISTER
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HTO and UKA has diminished, with few 
operations spread over many hospitals and a 
risk of gradual loss of experience with respect 
to patient selection and surgical routine. In 
April 2013, the SKAR started registration of 
knee osteotomies corresponding to the 
registration for knee arthroplasties in order to 
increase the knowledge of its use, demographics, 
surgical methods, techniques and outcome.

As the younger patients are likely to have 
different demands on knee function and has a 
longer expected lifetime than the older patients 
the choice of primary knee reconstruction may 
be crucial. Considering their higher revision 
rate and the increasing use of knee arthroplasty, 
the burden of revision arthroplasty in Sweden 
is likely to increase substantially in the future.

Fig. 2: The risk of revision for uni-compartmental knee arthroplasty (UKA) and total knee arthroplasty (TKA) 
(W-Dahl et al. 2010).

Fig. 3: Cumulative revision rate (CRR) for high tibial 
osteotomy (HTO) (W-Dahl et al. 2012).

                     Survivorship of HTO 

A. W-DAHL, L. LIDGREN, M. SUNDBERG, O. ROBERTSSON

224

LITERATURE
The Swedish Knee Arthroplasty Register annual report 2013 
http://www.knee.se
TJÖRNSTRAND B, EGUND N, HAGSTEDT BV. Tibial 
osteotomy in medial gonarthrosis. The impact of over-
correction of varus deformity. Arch Orthop Trauma Surg 
1981; 99 (2): 83-9.
KNUTSON K, LEWOLD S, ROBERTSSON O, LIDGREN 
L. The Swedish knee arthroplasty register. A nation-wide 
study of 30,003 knees 1976-1992. Acta Orthop Scand 1994; 
65 (4): 375-86.

W-DAHL A, ROBERTSSON O, LIDGREN L. Surgery for 
knee osteoarthritis in younger patients. Acta Orthop. 2010 
Apr; 81(2): 161-4.
W-DAHL A, ROBERTSSON O, LOHMANDER LS. High 
tibial osteotomy in Sweden, 1998-2007: a population-based 
study of the use and rate of revision to knee arthroplasty. 
Acta Orthop. 2012 Jun; 83(3): 244-8.
ROBERTSSON O, KNUTSON K, LEWOLD S, LIDGREN 
L. The routine of surgical management reduces failure after 
unicompartmental knee arthroplasty. J Bone Joint Surg (Br) 
2001; 83 (1): 45-9.

≈ 30% 



 

THE LONG-TERM OUTCOME OF HIGH TIBIAL OSTEOTOMY 595

VOL. 90-B, No. 5, MAY 2008

 

regarded as failures, survival was 96.7% (95% CI 93.9 to
99.5) at five years, 92.9% (95% CI 88.6 to 97.1) at ten
years, and 84.2% (95% CI 79.3 to 91.7) at 15 years (Fig.
3).

 

Risk factors related to survival. 

 

A range of movement
< 100˚ (p < 0.001) and a BMI > 27.5 kg/m

 

2 

 

(p = 0.0015)
were significantly associated with early failure. A flexion

contracture of > 15˚ (p = 0.0236) and maximum flexion of
< 120˚ (p = 0.0474) showed a significant association with
survival. Other factors did not (Table V).

 

Discussion

 

Our survival of 90.4% at 15 years is similar to that of
another Japanese series of 93.2%

 

14

 

 and better than the
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Fig. 2 

Change in femorotibial angle in each of the 11 knees converted to total
knee replacement (HTO, high tibial osteotomy).
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Fig. 3 

Survival curve for high tibial osteotomy (HTO). The black line indicates
a survival curve using conversion to total knee replacement and a Hos-
pital for Special Surgery score < 70 points (a poor result) as endpoints.
The dashed line indicates a survival curve using the same conditions
plus loss to follow-up as endpoints.

Table V. Coefficient of Cox’s proportional hazards model of pre-operative and post-operative risk
factors

Risk factor Hazard ratio p-value 95% confidence interval

Pre-operative
Gender

Female 0.514 0.249 0.166 to 1.595

Age (yrs)
> 65 1.196 0.740 0.460 to 3.442

Body mass index (kg/m2)
> 27.5 0.174 0.0015* 0.059 to 0.513

Hospital for Special Surgery score
< 55 0.978 0.965 0.353 to 2.698

Femorotibial angle (˚)
> 185 1.496 0.484 0.484 to 4.625

Range of movement (˚)
< 100 6.785 < 0.001* 2.602 to 17.692

Flexion contracture (˚)
≥ 15 0.331 0.0236† 0.127 to 0.862

Maximum flexion (˚)
< 120 2.982 0.0474† 1.012 to 8.785

Kellgren-Lawrence
IV 0.418 0.136 0.133 to 1.314

Post-operative
Femorotibial angle at 1 yr (˚)
≥ 174 0.417 0.138 0.131 to 1.324

* p < 0.001
† p < 0.05
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We carried out a prospective study of 132 patients (159 knees) who underwent closed-
wedge high tibial osteotomy for severe medial compartment osteoarthritis between 1988 
and 1997. A total of 94 patients (118 knees) was available for review at a mean of 16.4 years 
(16 to 20). Seven patients (7.4%) (11 knees) required conversion to total knee replacement. 
Kaplan-Meier survival was 97.6% (95% confidence interval 95.0 to 100) at ten years and 
90.4% (95% confidence interval 84.1 to 96.7) at 15 years. Excellent and good results as 
assessed by the Hospital for Special Surgery knee score were achieved in 87 knees (73.7%). 
A pre-operative body mass index > 27.5 kg/m

 

2 

 

and range of movement < 100˚ were risk 
factors predicting early failure. 

Although our long-term results were satisfactory, strict indications for osteotomy are 
required if long-term survival is required.

 

High tibial osteotomy has been used to treat
medial compartment osteoarthritis of the
knee, and many follow-up studies have been
reported.

 

1-16

 

 Earlier reports suggested that the
clinical results deteriorate over five to ten
years.

 

4-7

 

 Efforts have been made to determine
the factors influencing the long-term results;
obtaining an adequate angle of correction and
careful selection of the patients have been
advocated.

 

4,8-10

 

 Improvements in the tech-
niques of operation have improved the out-
comes.

 

11-15

 

Total knee replacement (TKR) is now the
most popular surgical procedure for osteo-
arthritis of the knee. Osteotomy tends to be
used only in young and active patients,

 

17

 

 espe-
cially in North America, but in Asian coun-
tries, especially Japan, it is considered to be an
effective surgical treatment that also preserves
the original joint,

 

1,2,10

 

 and is now performed
even in older patients with severe osteoarthri-
tis.

We conducted a prospective follow-up of
patients with severe osteoarthritis of the knee
who underwent high tibial osteotomy to eval-
uate the long-term clinical outcome.

 

Patients and Methods

 

Between 1987 and 1996, 159 high tibial
osteotomies were carried out in 132 patients.
The right knee was involved in 82 (51.6%)
cases and the left in 77 (48.4%). We used the
Kellgren-Lawrence system

 

18

 

 to grade the level

of pre-operative osteoarthritis, and the Hospi-
tal for Special Surgery (HSS) system

 

19

 

 for pre-
operative clinical evaluation. Other pre-opera-
tive demographic data are shown in Table I.

 

Indications and surgical procedure. 

 

Osteotomy
is indicated for medial compartment osteo-
arthritis of the knee when a patient is under 70
years of age, or older in persons who have a
high level of activity. All the procedures in this
series were performed or supervised by the
chief surgeon of the institution (SA). An inter-
locking closed-wedge osteotomy was per-
formed in all patients,

 

20

 

 and a Giebel plate
(Waldemar Link GmbH & Co, KG, Hamburg,
Germany) was used for internal fixation. We
aimed to achieve a femorotibial angle of 170˚
or less after operation, which would place the
mechanical axis at the middle of the lateral
compartment

 

10,21

 

 (Fig. 1).

 

Rehabilitation. 

 

Post-operative rehabilitation
included immediate active movement and
physiotherapy. Early weight-bearing was aided
by crutches for six weeks. No patient had a
cast after surgery.

 

Post-operative assessment. 

 

All patients were
followed up prospectively every six months
for radiological and clinical assessment.

The HSS score was assessed at each follow-
up. Depending on the angle of correction at
one year, we divided the cases into three
groups, namely those with an insufficient angle
of correction with the femorotibial angle
> 174˚, those with an adequate correction with
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by crutches for six weeks. No patient had a
cast after surgery.

 

Post-operative assessment. 

 

All patients were
followed up prospectively every six months
for radiological and clinical assessment.

The HSS score was assessed at each follow-
up. Depending on the angle of correction at
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groups, namely those with an insufficient angle
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97.6% at 10 y 

90.4% at 15 y 



Outcomes of UKA and HTO 

!  Surgical technique 

!  Patient selection 

!  Implant design 



Patient selection 

!  Weight 

!  ACL 

!  Patello-Femoral joint 

!  Controlateral compartment 

!  Bone quality 

!  Basic alignment 



      UKA: corrects exclusively the intra@ defect 

Cannot modify any extra@deformity 



  HTO: corrects exclusively the extra@ deformity 



Medial$OA$



Key: analyze the etiology of the varus deformity 

Bone deformity (tibia varus) Corrective HTO 

HTO: Good Result 



Joint deformity (tibial wear) Palliative HTO 

HTO: Bad Result 

Key: analyze the etiology of the varus deformity 



Young  
Active 

HTO 

Older 
Sedentary life 

TKA 

Tibia varus No Tibia Varus 

<50 y 

Palliative HTO 
   (compromize)


> 50 y 

UKA or TKA 

Medial OA 

Lifestyle/age, Weight/bone/,
ACL/patella…,

age,



      How can we know the native alignment?? 

"   History of the patient 

"   Contro-lateral limb 

"   Alignment in decubitus 

"   Long leg-XR 

"   Stress-XR 



•   Varus on both knees 
•   Varus since childhood 
•   Varus when standing and lying 

•   Asymetrical  deformity 
•   Well aligned in the youth 
•   Well aligned when lying 

HTO: Good Result HTO: Bad Result 

         Varus  
= Tibial  deformity 

Varus = Wear 

UKA: Bad Result UKA: Good Result 

# $CLINICAL$EXAM$



$$$$$$$$$$$$ #  Clinical exam 



            # $LONG$LEG$XR$ Well$aligned$on$$
controlateral$limb$



            # $STRESS$XR$



                          # $STRESS$XR$



exemples$



         1- Medial OA tibia varus 
57y,8,judoka8,HTO+,ACL,right,20,y,ago,





     2- Medial OA no tibia varus 

Born,1949,8,Running,





Lateral$OA$



Tibial$varus$osteotomy$



•  Technically$easy$

•  Good$bone$healing$

•  Efficient$at$midIflexion$

Tibial$varus$osteotomy$



Disdvantages$

•  Valgus$deformity$on$the$femur$

•  Risk$of$oblique$joint$line$

•  Create$a$deformity$

•  Risk$of$over$correcPon$



ClosingIwedge$osteotomy:$1973%

•  49$paPents$
•  FU$=$31$months$
•  13$to$69$months$



Coventry$$JBJS%Am%1987%

•  31$osteotomies$in$28$paPents$

•  FU:$9$years$(2$to$17)$



Henry$Dejour:$Journées%Lyonnaises%1991%
Chambat,et,al.,OperaKve,Techniques,in,Sports,Medicine,2000!

•  47$paPents$

•  Mean$FU:$7$years$



The$rules$of$Tibial$varus$osteotomy$

1.  Never$Overcorrect$

2.  JL$obliquity$$≤$10°$

3.  Stable$knee$

4.  Localised$narrowing$

5.  Young$age$(<60$y)$



Femur$varus$osteotomy$



!  Valgus$coronal$deformity$

!  No$JL$obliquity$

Femur$varus$osteotomy$



DFO:$no$correcPon$of$posterior$hypoplasia$



DFO:$no$correcPon$of$posterior$hypoplasia$



Femoral$osteotomy:$Closing$vs$openIwedge?$



Distal$femoral$osteotomy:$results$

author! ref! n! Technique!

10Healy! JBJS$1988$ 23$ Closing$wedge$

20McDermo8! JBJS$1988$ 24$ Closing$wedge$

30Terry! Orthopedics$1991$ 36$ Closing$wedge$

40Edgerton! CORR$1993$ 23$ Closing$wedge$

50Mathews! Orthopedics$1998$ 21$ Closing$wedge$

60Finkelstein! JBJS$1996$ 21$ Closing$wedge$

70Wang! JBJS$2005$ 30$ Closing$wedge$

80Backstein! JoA$2007$ 40$ Closing$wedge$

90Kosashvilli! Int$orthop$2010$ 30$ Closing$wedge$

100Sternheim! Orthopedics$2011$ 45$ Closing$wedge$

110Zilber! Rev$Chir$Orthop$2004$ 11$ 3$Opening$wedge$
8$Closing$wedge$

120Jacobi! Arch$Trauma$Surg$2011$ 11$ Opening$wedge$



Lateral$UKA$



SpecificiPes$of$lateral$UKA$



$
Biomechanics$

$$
1$

65%! 35%!



$
Biomechanics$

$$
1$

65%! 35%!



$
Surgical$approach:$Lateral$

$$
2$



$
Surgical$approach:$Lateral$

$$
2$



$
$Higher$risk$of$overIcorrecPon$

$$
3$



$
OverIcorrecPon$:$medial$degeneraPon$

$$
POST$OP$ 3Y$POST$OP$PRE$OP$



$
$$$Implants:$resurfacing$$vs$resecPon$UKA$

$$
4$

Resurfacing,UNI, ResecKon,UNI,



$
Resurfacing$UKA:$distalize$the$jointIline$

$$



$
ResecPon$UKA:$proximalize$the$jointIline$

$$



OverIPght$ligaments$

$$
DistalizaPon$of$the$joint$line$

$$
Excessive$resecPon$on$Pbia$



$
Medial$UKA:$ResecPon$is$beler$$

$$



$
$ResecRon:$disadvantages$in$lateral$UKA$$

$$

• Resurfacing$UNI:$Beler$for$lateral$OA$
• Bone$resecPon$UNI:$Beler$for$medial$OA$



5$ Higher$risk$of$Pbial$malrotaPon$



$
Mediolateral$posiPonning$

$$
•  ��	�	��	���	�
��	��
����	�����	��
•  �	����
����
�����
�
�	�������
��	��
����	�����	���

6$



$
Mediolateral$posiPonning$

$$
�	���
�����  ��	��
�����







Outcomes$of$lateral$UKA$



$End$point$Removal$of$UKA$$

 99.08% at 10 ys     95% CI: 94 to 100 

LusRg!et!al.!J!of!Arthroplasty!2011!



$$$$$$$$$$$$$$$$End$point:$Revision$or$medial$OA$

 91.12% at 10 ys    95% CI: 82.7 to 99.4 
 

LusRg!et!al.!J!of!Arthroplasty!2011!



Lateral$OA$in$paPents$<60$

Valgus$femur$$

Femur$$
osteotomy$

No$bony$deformity$Tibia$valgus$

Tibial$$
osteotomy$

<50$

UKA$

>50$

Lateral$OA$in$young$paPents$



exemples$



                            43 years Constitutional Tibia valgus  



,,,,,55,y.,Open,lateral,meniscectomy,30,years,ago,

      Lateral OA well aligned 



,,,,,55,y.,Open,lateral,meniscectomy,30,years,ago,

          Lateral OA well aligned 



Take$home$message:$
$‘analyze$the$anatomy’$

!  ConsPtuPonal$bone$deformity:$$$Osteotomy$or$TKA$

!  No$bony$deformity:$$$$$$$$$$$$$$$$$$$$$$$$$$$$UKA$or$TKA$

$
$$$$$$$UNI$and$HTO$are$rarely$$compePtors!$
$



HTO$in$2000$UKA$in$2002$

TKAs’$in$2014$




