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A Clinical Experience of the Barrel-Vault Osteotomy for Osteoarthritis
of the knee

Chang Soo Kang, M.D., Kwang Soon Song, M.D., Chearl Hyoung Kang, M.D.
and Dae Sup Eom, M.D.

Department of Orthopedic Surgery, College of Medicine, Keimyung University, Daegu, Korea

In osteoarthritis of the knee with varus deformity, abnormal stress is concentrated in the medial
compartment of the knee joint. A logical treatment must decrease and recenter the force acting on
the knee in order to distribute the compressive stresses evenly over the largest possible weight-bear-
ing articular surfaces. This can be attained by an overcorrection of the deformity. The technique of
a Barrel-Vault osteotomy is the correction of severe angular deformity of the knee and the reduc-
tion of the patellofemoral joint pressure simultaneously by an anterior displacement of the distal
fragment.

From 1986 to 1989, the authors studied the preoperative clinical status and Ipostoperative results
in twelve knees(nine patients) who had had a Barrel-Vault osteotomy for combined medial and
patellofemoral disease. The total Insall Knee Rating Score improved from a preoperative mean 54.1
to 85.4 Points at the last assessment. The pain component score improved from a preoperative
mean 6.6 to 26.2 points at the last assessment. Eleven kness had either no pain or occasional mild
pain. The tibiofemoral angle was corrected from a preoperative mean of 4.4 degrees of varus to a
mean of 11.2 degrees of valgus at the last assessment.
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Table 1. Knee-rating scale

Pain(30 point)

No pain at any time 30
No pain on walking 15
Mild pain on walking 10
Moderate pain on walking 5
Severe pain on walking 0
No pain at rest 15
Mild pain at rest 10
Moderate pain at rest 5
Severe pain at rest 0
Function(22 point)
Walking and standing unlimited 12

Walking distance of 5-10 blocks and
standing ability intermittent(1/2hr) 10

Walking 1-5 blocks and standing
ability up to 1/2hr.

Walking less than 1 block

Cannot walk

Climbing stairs

Climbing stairs with support

Transfer activity

Transfer activity with support

Range of motion(18 point)

1 point for each 8’ of arc of motion
to a maximum of 18 points 18

NOTND IO o

Mus‘cle strength (10 point)

Excellent:Cannot break the
quadriceps power 10
Good : Can break the quadriceps power g
Fair : Moves through the arc of motion 4
Poor : Cannot move through the arc of
motion 0

Flexion deformity (10 point)

No deformity 1
Less than 5’
5-10’
More 10’
Instability (10 point)
None 1
Mild:0-5’
Moderate:5-15’
Severe:more than 15’
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Subtraction

One cane

One crutch

Two crutches
Extension lag of 5’
Extension lag of 10’
Extension lag of 15’
Each 5’ of varus
Each 5’ of valgus
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Fig. 1. Planning of a Barrel-Vault osteoto-
my of the tibia in osteoarthritis with a varus de-
formity. a=varus deformity; x=desired over-

correction.
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Fig. 2. A longitudinal analysis of total Insall
Knee Rating scores(Maximum 100 points)
preoperatively & postoperatively in patients
treated with Barrel-Vault osteotomy.
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Fig. 3. A lonitudinal analysis of the pain
component(maximum 30 points) of the total
Insall Knee Rating Scale preopratively & pos-
toperatively in patients treated with a Barrel-
Vault osteotomy.

e

Fig. 4-A. Preoperative X-ray of a 60-year-
old female patient with osteoarthritis of the
knee.

Fig. 4-B. Immediate postop. X-ray of Barrel

-Vault osteotomy.
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Fig. 4-C. Follow-up x-ray(postoperative 1b
months).

Fig. 5-A. Preoperative x-ray of a 59-year-
old female patient with osteoarthritis of the
knee.

Fig. 5-B. Follow-up x-ray(postoperative 27
months).
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Fig. 6-A. Preoperative x-ray of a 62-year-
old female patient with osteoarthritis of the
knee.
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Fig. 6-B. Follow-up x-ray(postoperative 20
months).
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