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Recorrection Osteotomies and Total Knee 
Arthroplasties After Failed Bilateral  
High Tibial Osteotomies
James M. Hartford, MD

H igh tibial osteotomy has proved successful in treat-
ing unicompartmental arthritis in young, active 
patients.1-3 However, this procedure fails over time 

because the other compartments deteriorate.4 The next step is 
conversion of the osteotomy to total knee arthroplasty (TKA). 
Conversion results vary, with several authors reporting poor 
outcomes5-9 and others reporting outcomes equal to those of 
primary TKA.10-14

The long-term success 
of TKA depends on proper 
restoration of the mechani-
cal axis and soft-tissue bal-
ancing.15 Preexisting extra-
articular deformity may ad-
versely affect outcomes. A de-
formity of more than 15° may 
make it difficult to obtain intra-
articular correction of an extra-
articular deformity through 
soft-tissue balancing alone.16

In this article, we report 
the unique case of a patient 
whose bilateral high tibial os-
teotomies failed because of ex-
cessive extra-articular defor-
mity. TKAs were performed 
consecutively, in 2 separate 

settings. Each TKA was combined with a recorrection tibial 
osteotomy in a single operation, allowing for re-creation of 
normal knee alignment with ligament balance. The patient 
provided written informed consent for print and electronic 
publication of this case report.

Case Report
A 58-year-old man (weight, 250 pounds; body mass index, 30) 
underwent staged bilateral medial opening wedge osteotomies 
using distraction osteogenesis. A uniplanar external fixator 
was used for fixation on each knee. Before surgery, anatomical 
axis was 2° (right knee) and –1° (left knee) (Figure 1A), and 
tibial slope was 9° (right) and 8° (left) (Figures 1B, 1C). The 
procedures were performed 10 months apart. After surgery, 
anatomical alignment was 17° valgus (right knee) and 12° 
valgus (left knee) (Figure 2), and tibial slope was 20° (right) 
and 13° (left).

The patient received mild relief of his arthritis symptoms. 
Fifty-six months after the index operation, he decided to un-
dergo conversion of the right high tibial osteotomy to TKA 
because of progressive painful arthritis of the knee. Exces-
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Figure 1. Before osteotomies: (A) standing alignment radiograph of both knees, 
(B) lateral radiograph of right knee, and (C) lateral radiograph of left knee.
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sive valgus alignment caused by the initial osteotomy raised 
concerns about being able to correct the extra-articular de-
formity intra-articularly while maintaining kinematic liga-
ment balance. For this reason, a recorrection osteotomy was 
performed concurrently with the TKA. A posterior cruciate 

ligament–retaining (PCL-retaining) knee design (NexGen, 
Zimmer) was selected.

The procedure began with bone cuts for the TKA. Initial 
cuts were made on the femur. The tibial cut was made in 
valgus corresponding to the preoperative valgus deformity. 
The tibial recorrection osteotomy was made at the level of the 
original osteotomy site. A stemmed tibial component was used 
to cross the osteotomy site, correcting the valgus deformity 
and providing stability at the osteotomy site. A 3.5-mm locking 
compression T-plate (Synthes) was medially placed to prevent 
loss of correction and control rotation of the osteotomy during 
healing. The patient began range of motion on postoperative 
day 1. Continuous passive motion was not used. Protective 
weight-bearing continued for 6 weeks. After 6 weeks, and once 
there was radiograph evidence of healing at the osteotomy site, 
full weight-bearing was allowed.

After 4 months, the patient decided to undergo a similar 
procedure on the left knee. Postoperative rehabilitation was the 
same. A year after the bilateral TKAs, the patient maintained 
a Knee Society Score of 95 and a functional score of 90. After 
surgery, anatomical alignment was 6° (right knee) and 3° (left 
knee) (Figure 3), and tibial slope was 6° (right) and 7° (left) 
(Figures 4A, 4B). In each knee, the PCL was preserved with 
ligament balance.

Discussion
Clinical outcomes of TKA after high tibial osteotomy vary. 
Windsor and colleagues9 reported that knee arthroplasties af-
ter tibial osteotomy were less successful than primary TKAs. 
In small studies, both Staeheli and colleagues17 and Katz and 
colleagues5 found that TKA outcomes after osteotomy were 
satisfactory compared with outcomes of primary TKA without 
previous osteotomy. A meta-analysis by Ramappa and col-
leagues18 showed no difference in outcomes between TKAs 
with and without previous osteotomy. In addition, there were 
no differences in outcomes between TKAs performed after 
opening wedge versus closing wedge osteotomies.19

An arthritic knee compartment is unloaded when a high 
tibial osteotomy produces an extra-articular deformity. Neyret 
and colleagues7 reported difficulties in correcting angulations 
of 9° or more through soft-tissue release. Cameron and Welsh16 
suggested pre–knee arthroplasty correction of the extra-articu-
lar deformity for malalignments of more than 15°. In cases of 
severe malalignment produced by an osteotomy, Katz and col-
leagues5 also suggested that a second osteotomy be performed 
to correct alignment before TKA.

For TKA after high tibial osteotomy, a neutral plateau re-
section removes more bone medially than laterally, creating 
medial laxity. Without correction of the tibial deformity, lateral 
release (or, as Krackow and Holtgrewe20 advocated, medial 
advancement) is required for ligament stability. Both techni-
cally demanding options may not provide complete stability 
throughout the arc of motion. In addition, neither corrects for 
rotational or sagittal deformities (the concern with correct-
ing an extra-articular deformity with intra-articular ligament 
balancing).

Figure 2. After osteotomies: 
standing alignment radiograph 
of both knees.

Figure 3. After combined 
recorrection osteotomies and 
knee arthroplasties: standing 
alignment radiograph of both 
knees.

Figure 4. After combined recorrection osteotomies and knee 
arthroplasties: (A) lateral radiograph of right knee and (B) lateral 
radiograph of left knee.
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Another option is valgus tibial resection, which maintains 
native ligament balance at the cost of excessive valgus align-
ment. In the low-demand patient, a condylar constrained im-
plant provides a means of correcting the malalignment with 
knee stability.8,13,17 The increased restraint produces greater forc-
es at the implant–bone interface and may risk early loosening.

The case presented here represents a unique situation of 
failed bilateral high tibial osteotomies with excessive valgus 
malalignment. In a similar situation, Papagelopoulos and col-
leagues21 suggested correcting fracture deformities before or at 
time of knee arthroplasty. Yoshina and colleagues22 reported us-
ing a stemmed tibial component with TKA in treating nonunion 
of a high tibial osteotomy. As mentioned, Katz and colleagues5 
and Neyret and colleagues7 suggested preoperative correction 
of the osteotomy in cases of severe malalignment. Others have 
suggested combining recorrection osteotomy and knee arthro-
plasty in either consecutive operations or a single operation.23-26 

Wolff and colleagues27 and Uchinou and colleagues28 described 
recorrection osteotomy performed concurrent with TKA. The 
present article is the first to report a case involving concurrent 
bilateral recorrection osteotomy and TKA.

In one setting, the recorrection osteotomy is performed 
after the bony cuts are made for the TKA. The initial tibial 
plateau resection is performed in valgus at the same degree of 
malalignment as the osteotomy. This allows the plane of the 
tibial resection to parallel the floor once the recorrection is 
finished. With use of a tibial stem crossing the osteotomy site 
and a derotation plate, adequate fixation of the osteotomy is 
obtained. The recorrection osteotomy prevents the ligaments 
from overlengthening, allows the native ligament balance 
of the knee, and preserves the PCL—which lets the surgeon 
obtain ligament balance for the TKA throughout the arc of 
motion, avoiding midstance instabilities and achieving knee 
alignment rotationally and in the coronal and sagittal planes.

The TKA used in the present case was a PCL-retaining de-
sign. Both posterior-stabilized and PCL-retaining designs are 
reasonable options for use in combination with recorrection 
osteotomy. A stemmed tibial component is needed to cross the 
osteotomy site. In our patient’s case, use of a PCL-retaining 
design was based on surgeon preference and experience.

Patella infera has been noted as a problem in studies on con-
verting high tibial osteotomy to TKA.9,12,29 A postulated cause is 
scarring of the infrapatellar tendon after high tibial osteotomy. 
In addition, a higher incidence of lateral retinacular release 
has been identified.9-11 Patella infera did not occur in either 
knee in the present case, and lateral release was not required.

Our patient’s lateral radiographs (Figures 4A, 4B) showed 
persistence of the osteotomy plane anterior to the tibia. The 
osteotomy healed posteriorly but not completely anteriorly. 
This raises the issue of risk for nonunion when recorrection 
osteotomy is performed with TKA. Use of a stemmed tibial 
implant with a derotation plate provides the benefit of in-
tramedullary fixation for the recorrection osteotomy. If the 
recorrection osteotomy were performed in a separate setting 
before TKA, plate fixation would be the primary fixation op-
tion. Should nonunion occur at the recorrection osteotomy 

site, revision of the tibial plateau with a new stemmed implant 
would be required in combination with plate fixation. Mad-
elaine and colleagues30 reported on a series of 15 severe varus 
knees treated with both osteotomy and TKA. Two nonunions 
occurred. Fixation was a staple in one case and a cement wedge 
in the other. Risk for nonunion may be reduced with the com-
bination of stemmed tibial implant and internal fixation with 
a derotation plate. Protective weight-bearing is recommended 
for the first 6 postoperative weeks.

Conclusion
Ligament imbalances produced by high tibial osteotomy and 
exacerbated by conversion to TKA are difficult to address. In 
this report, we have described successful single-stage high 
tibial osteotomy recorrection and TKA performed bilaterally 
in separate settings. With use of a stemmed tibial component 
and a derotation plate, solid fixation was obtained with an 
excellent clinical outcome. The malalignment was corrected 
while ligament balance was maintained for a PCL-retaining 
TKA design.

Dr. Hartford is Orthopedic Surgeon, Palo Alto Medical Foundation, 
Palo Alto, California. 

Address correspondence to: James M. Hartford, MD, Palo Alto 
Medical Foundation, 795 El Camino Real, Palo Alto, CA 94301 
(email, hartfoj@pamf.org). 

Am J Orthop. 2015;44(9):421-424. Copyright Frontline Medical Com-
munications Inc. 2015. All rights reserved.

References
1.  Billings A, Scott DF, Camargo MP, Hofmann AA. High tibial osteotomy 

with a calibrated osteotomy guide, rigid internal fixation, and early motion. 
Long-term follow-up. J Bone Joint Surg Am. 2000;82(1):70-79.

2.  Coventry MB, Ilstrup DM, Wallrichs SL. Proximal tibial osteotomy. A 
critical long-term study of eighty-seven cases. J Bone Joint Surg Am. 
1993;75(2):196-201.

3.  Rinonapoli E, Mancini GB, Corvaglia A, Musiello S. Tibial osteotomy for 
varus gonarthrosis. A 10- to 21-year followup study. Clin Orthop Relat Res. 
1998;(353):185-193.

4.  Ritter MA, Fechtman RA. Proximal tibial osteotomy. A survivorship analysis. 
J Arthroplasty. 1988;3(4):309-311.

5.  Katz MM, Hungerford DS, Krackow KA, Lennox DW. Results of total knee 
arthroplasty after failed proximal tibial osteotomy for osteoarthritis. J Bone 
Joint Surg Am. 1987;69(2):225-233.

6.  Mont MA, Antonaides S, Krackow KA, Hungerford DS. Total knee arthro-
plasty after failed high tibial osteotomy. A comparison with a matched group. 
Clin Orthop Relat Res. 1994;299:125-130.

7.  Neyret P, Deroche P, Deschamps G, Dejour H. Total knee replacement after 
valgus tibial osteotomy. Technical problems [in French]. Rev Chir Orthop 
Reparatrice Appar Mot. 1992;78(7):438-448.

8.  Parvizi J, Hanssen AD, Spangehl MJ. Total knee arthroplasty following 
proximal tibial osteotomy: risk factors for failure. J Bone Joint Surg Am. 
2004;86(3):474-479.

9.  Windsor RE, Insall JN, Vince KG. Technical considerations of total knee 
arthroplasty after proximal tibial osteotomy. J Bone Joint Surg Am. 
1988;70(4):547-555.

10.  Amendola A, Rorabeck CH, Bourne RB, Apyan PM. Total knee arthroplasty 
following high tibial osteotomy for osteoarthritis. J Arthroplasty. 1989;(4 
suppl):S11-S17.

11.  Kazakos KJ, Chatzipapas C, Verettas D, Galanis V, Xarchas KC, Psillakis I. 
Mid-term results of total knee arthroplasty after high tibial osteotomy. Arch 
Orthop Trauma Surg. 2008;128(2):167-173.

12.  Meding JB, Keating EM, Ritter MA, Faris PM. Total knee arthroplasty after 
high tibial osteotomy. A comparison study in patients who had bilateral total 
knee replacement. J Bone Joint Surg Am. 2000;82(9):1252-1259.

AJO 
DO NOT COPY



Recorrection Osteotomies and Total Knee Arthroplasties After Failed Bilateral High Tibial Osteotomies

13.  Niinimaki T, Eskelinen A, Ohtonen P, Puhto AP, Mann BS, Leppilahti J. Total 
knee arthroplasty after high tibial osteotomy: a registry-based case–control 
study of 1,036 knees. Arch Orthop Trauma Surg. 2014;134(1):73-77.

14.  van Raaij TM, Reijman M, Furlan AD, Verhaar JA. Total knee arthroplasty 
after high tibial osteotomy. A systematic review. BMC Musculoskelet Disord. 
2009;10:88-98.

15.  Lotke PA, Ecker ML. Influence of positioning of prosthesis in total knee 
replacement. J Bone Joint Surg Am. 1977;59(1):77-79.

16.  Cameron HU, Welsh RP. Potential complications of total knee replacement 
following tibial osteotomy. Orthop Rev. 1988;17(1):39-43.

17.  Staeheli JW, Cass JR, Morrey BF. Condylar total knee arthroplasty after 
failed proximal tibial osteotomy. J Bone Joint Surg Am. 1987;69(1):28-31.

18.  Ramappa M, Anand S, Jennings A. Total knee replacement following high 
tibial osteotomy versus total knee replacement without high tibial oste-
otomy: a systematic review and meta analysis. Arch Orthop Trauma Surg. 
2013;133(11):1587-1593.

19.  Preston S, Howard J, Naudie D, Somerville L, McAuley J. Total knee ar-
throplasty after high tibial osteotomy: no differences between medial and 
lateral osteotomy approaches. Clin Orthop Relat Res. 2014;472(1):105-110.

20.  Krackow KA, Holtgrewe JL. Experience with a new technique for managing 
severely overcorrected valgus high tibial osteotomy at total knee arthro-
plasty. Clin Orthop Relat Res. 1990;(258):213-224.

21.  Papagelopoulos PJ, Karachalios T, Themistocleous GS, Papadopoulos 
ECh, Savvidou OD, Rand JA. Total knee arthroplasty in patients with pre-
existing fracture deformity. Orthopaedics. 2007;30(5):373-378.

22.  Yoshina N, Takai S, Watanabe Y, Nakamura S, Kubo T. Total knee arthro-

plasty with long stem for treatment of nonunion after high tibial osteotomy. 
J Arthroplasty. 2004;19(4):528-531.

23.  Mont MA, Alexander N, Krackow KA, Hungerford DS. Total knee arthro-
plasty after failed high tibial osteotomy. Orthop Clin North Am. 1994;25(3):
515-525.

24.  Scott WN. Insall & Scott’s Surgery of the Knee. Vol 1. 4th ed. Philadelphia, 
PA: Churchill Livingstone Elsevier; 2006.

25.  Gill T, Schemitsch EH, Brick GW, Thornhill TS. Revision total knee arthro-
plasty after failed unicompartmental knee arthroplasty or high tibial oste-
otomy. Clin Orthop Relat Res. 1995;(321):10-18.

26.  Figgie HE 3rd, Goldberg VM, Heiple KG, Moller HS 3rd, Gordon NH. The 
influence of tibial-patellofemoral location on function of the knee in patients 
with the posterior stabilized condylar knee prosthesis. J Bone Joint Surg 
Am. 1986;68(7):1035-1040.

27.  Wolff AM, Hungerford DS, Pepe CL. The effect of extraarticular varus 
and valgus deformity on total knee arthroplasty. Clin Orthop Relat Res. 
1994;(271):35-51.

28.  Uchinou S, Yano H, Shimizu K, Masumi S. A severely overcorrected high 
tibial osteotomy: revision by osteotomy and a long stem component. Acta 
Orthop Scand. 1996;67(2):193-194.

29.  Noda T, Yasuda S, Nagano K, Takahara Y, Namba Y, Inoue H. Clinico-
radiological study of total knee arthroplasty after high tibial osteotomy.  
J Orthop Sci. 2000;5(1):25-36.

30.  Madelaine A, Villa V, Yela C, et al. Results and complications of single-
stage total knee arthroplasty and high tibial osteotomy. Int Orthop. 
2014;38(10):2091-2098.

Visit Us at www.amjorthopedics.com 

•  Access full text of this month’s content 
as well as past issues*

•  Access our extensive library
of Online Exclusives

•  View our video and 
multimedia library

•  Participate in this month’s
Quick Poll

•  Visit Specialty Focus 
channels to access  
articles by topic 

•  Receive email alerts 
when new content  
is available

* Full text is FREE after registration  
on the website 

AJO 
DO NOT COPY




