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Pre-op.                Operation                                                              Postop.

Medial opening-wedge distal tibial osteotomy using hemicallotasis
(OWDTO-HCO) 

Medial opening-wedge high tibial osteotomy is a widely accepted procedure for the treatment of medial
compartment arthritis of the knee. However, this procedure has some disadvantages including the cartilage
degeneration in the patellofemoral joint1-3 and the increase of sagittal tibial slope4,5 because of a supra-tubercle
osteotomy. With the aim of avoiding these potential problems, some authors support a medial opening-wedge
infra-tubercle osteotomy, i.e. distal tibial osteotomy (OW-DTO)6-8. In the OW-DTO, the fibular osteotomy is not
necessary as well. We have performed a medial opening-wedge distal tibial osteotomy using hemicallotasis
(OWDTO-HCO) as an option of OW-DTO until now, without fibular osteotomy9, 10. However, the effect of this
OWDTO-HCO on the proximal tibiofibular joint (PTFJ) is not clear.

Setting an external
fixator on the medial
aspect of the tibia

Medial opening at the distal tibial
osteotomy site using distraction
osteogenesis



to examine the effects of HCO on the articular 
cartilage of proximal tibio-fibular joint (PTFJ)   
based on the analysis using a quantitative 
T1ρ magnetic resonance imaging (MRI), and 

to clarify the relationship between the CA and 
the articular cartilage change of PTFJ.

Purpose

The purpose of this study are

1)

2)

Tibio-fibular joint
Proximal (PTFJ)

Distal (DTFJ)



Patient profiles and Methods

Patients (knees)

Desease

Gender 

Age at surgery 

: 20 (20)

:  medial OA of the knee

:  5 male      (5 knees)

15 females (15 knees)

:  avg. 70 y.o. ( 53 - 74 y.o. )

X-ray and MRI evaluations pre-operatively and at one year after surgery

All patients underwent

OWDTO-HCO without fibulectomy
The correction angle was planned so that Mikulicz line
would pass through a point approximately 65 - 70% of the
distance from the medial edge of the proximal tibial
plateau on a standing AP radiograph.



Weight-bearing full-length 
hip-to-ankle scanogram
using a image-intensifier and 
digital flat panel detector 

Radiographic evaluation

① FTA (º)

 Parameters

③ Height of 
the fibular head
= B/A×100 (%) 

A
B

④ Height of 
the distal fibular end
= B’/A’×100 (%) 

A’

B’

② %Mechanical Axis (%MA)
= β/α×100 (%) 

α

β



MR imaging protocol：
 Scanner    :  a 3-Tesla  (Achieva 3T, Philips)

 Sequence :  3D WATS

MRI evaluation

T1ρ
(3D T1w. fast field echo with   
water-selective excitation)

 Construction of T1ρ mappings 

 Setting of ROI on the full thickness

 Meausrement using Image J software (NIH)

using PRIDE software (Philips)

cartilage in PTFJ 

ROI on the full 
thickness cartilage 
in PTFJ 
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CA = Avg. 15º ( 9º ～21º ) : Seven out of 20 knees had the CA more than 15º
Pre-op. Post-op.

(º ) (% )

Changes in the FTA and %MA

Pre-op. Post-op.

183º

167º 14%

66%



Changes in the coronal position of 
the fibular head and the distal fibular end

r = 0.54
p < 0.05
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p = 0.03

10.4%

8.3%

In all knees, the fibular head was displaced upward postoperatively, while the position of the distal tip of 
the fubula was not changed. The upward transposition of the fibular head showed an positive correlation 
with increase of CA



Change in T1ρ relaxation times on PTFJ

T1ρ value
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In the knees with CA less
than 15º, the averaged
T1rho relaxation time was
40.1 millisecond (ms) pre-
operatively, and 40.3 ms
at one-year after surgery,
showing no significant
postoperative change. On
the other hand, those
with CA more than 15º
had 38.4 ms pre-
operatively, and 41.4 ms
at one-year after surgery,
which showed the
significant higher post-
operative value (Mann-
Whitney U test, p=0.02). A
significant correlation
between CA and the
amount of post-operative
increase in T1rho
relaxation time was found
(r=0.78, p=0.03).



T1ρ value of the articular cartilage of PTFJ
In OWDTO-HCO without fibular
osteotomy, the fibular head was
displaced more upward as the CA
increased. T1ρ mapping has been
reported a sensitive noninvasive
marker for quantitatively predicting
and monitoring the status of
macro-molecules in early OA. In
the previous study11, we showed
that the T1ρ relaxation time of
PTFJ cartilage were not affected by
aging or cartilage degeneration in
the femorotibial joint, and those
value showed a constant range
from 35 ms to 40 ms. Accordingly,
our results suggested that the
PTFJ cartilage might have a
degenerative change post-
operatively if we perform the tibial
valgus correction more than 15º
using the OWDTO-HCO with no
fibular osteotomy.

Discussion



In the 20 OWDTO-HCOs, we investigated the effects of HCO on the PTFJ cartilage based on the

analysis using a quantitative T1ρ mapping in order to clarify the relationship with the CA.

The upper transposition of the fibular head occurred as the increase of CA. In the knees with CA

less than 15º, the averaged T1rho relaxation time was 40.1 ms pre-operatively, and 40.3 ms at one-

year after surgery, showing no significant postoperative change. On the other hand, those with

CA more than 15º had 38.4 ms pre-operatively, and 41.4 ms at one-year after surgery, which

showed the significant higher post-operative. A significant correlation between CA and the

amount of post-operative increase in T1rho relaxation time was found.

Our results suggested that the PTFJ cartilage might have a degenerative change post-operatively

if we perform the tibial valgus correction more than 15º using the OWDTO-HCO with no fibular

osteotomy.

1.

2.

3. 

Summary



Thank you for your kind attention

References
Kim KI, et al. Medial Open-Wedge High Tibial Osteotomy May Adversely Affect the Patellofemoral Joint.  Arthroscopy 2017;33(4):811-16. 

Goshima K, et al. Patellofemoral Osteoarthritis Progression and Alignment Changes after Open-Wedge High Tibial Osteotomy Do Not   Affect Clinical 
Outcomes at Mid-term Follow-up. Arthroscopy 2017;33(10):1832-39.

Tanaka T, et al. Deterioration of patellofemoral cartilage status after medial open-wedge high tibial osteotomy. KSSTA 2019;27(4):1347- 54.

Wu L, et al. Comparison of clinical and radiological outcomes between opening-wedge and closing-wedge high tibial osteotomy: A comprehensive meta-
analysis.  PLoS One 2017;12(2):e0171700.

Lu J, et al. Clinical Outcomes of Closing- and Opening-Wedge High Tibial Osteotomy for Treatment of Anteromedial Unicompartmental Knee Osteoarthritis. J 
Knee Surg. 2019;32(8):758-63. 

Gaasbeek RD, et al. Distal tuberosity osteotomy in open wedge high tibial osteotomy can prevent patella infera: a new technique. Knee 2004;11(6):457-61.

Longino PD, et al. Combined tibial tubercle osteotomy with medial opening wedge high tibial osteotomy minimizes changes in patellar height: a prospective 
cohort study with historical controls.  AJSM 2013;41(12):2849-57.

Erquicia J, et al. Biplane opening wedge high tibial osteotomy with a distal tuberosity osteotomy, radiological and clinical analysis with minimum follow-up of 
2 years. J Exp Orthop 2019;6(1):10.

Nakamura E, et al. Open-wedge osteotomy of the proximal tibia with hemicallotasis. J Bone Joint Surg Br 2001;83B:1111-5.

Nakamura E, et al. The long-term outcome of open-wedge osteotomy of the proximal tibia with hemicallotasis.  Bone Joint J 2014;96-B(4):467-72.

Hirose J, Nakamura E, et al. T1ρ and T2 mapping of the proximal tibiofibular joint in relation to aging and cartilage degeneration. Eur J Radiol 2012;81:2776-82. 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

https://pubmed.ncbi.nlm.nih.gov/28043753/
https://pubmed.ncbi.nlm.nih.gov/28633973/
https://pubmed.ncbi.nlm.nih.gov/30103219/
https://pubmed.ncbi.nlm.nih.gov/15581764/
https://pubmed.ncbi.nlm.nih.gov/?term=Longino+PD&cauthor_id=24077132
https://pubmed.ncbi.nlm.nih.gov/30820763/
https://www.ncbi.nlm.nih.gov/pubmed/11764421
https://pubmed.ncbi.nlm.nih.gov/24692612/
https://www.ncbi.nlm.nih.gov/pubmed/22153747

	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13

