Can Total Knee Arthroplasty (TKA) Achieve Its Goal in
Knee Flexion Floor Activity of Thai Buddhist Monks?
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Obijective: To study knee’s angulation required for Thai Buddhist monks whose activity based on floor sitting basis. And to
identify an inter-observer reliability of knee flexion measurement based on radiologic reading.

Material and Method: Descriptive analysis study comprised of measuring bilateral knee flexing angulation in 4 postures of
floor activities; kneeling, monk’s position in both right and left manner, and sit cross-legged position, in 35 Thai Buddhist
monks at Priest Hospital using plain radiograph image. The radiograph imaging for each patient was performed by one
radiologist and two orthopedics. The measurement result was also analyzed for inter-observer reliability.

Results: Mean knee flexion angle in kneel, left monk’s position, right monk’s position and sit cross-legged postures were
163.21, 146.49, 148.89 and 138.38 degree, respectively. No statistical difference between knee flexion measurements among
3 investigators.

Conclusion: Daily floor activity of Thai Buddhist monks need more flexion capacity than that can achieve by total knee
arthroplasty instrument using nowadays.
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Osteoarthritis of knee (OA knee) is common
in elderly and more common in women®, Currently,
total knee arthroplasty (TKA) is the is a successful
surgical procedure in fail conservative treatment for
this disease. This treatment is sufficient to reduce pain
and improve knee flexion as well as patient’s quality of
life.

In Thailand, there are over 300,000 Buddhist
monks. Daily activity of Buddhist monk such as
meditation required them to spend time mainly on the
floor. With number of elderly monks increases, the
osteoarthritis of knee became a major problem among
them. There has been one study on Thai monks’ knee
flexion, regardless of associated OA knee. However®19,
there is no study on knee flexion in floor activities and
knee flexing angulation post total knee arthroplasty.

The purpose of the present study was to
demonstrate the knee flexing angulation in floor
activities using radiograph imaging of various common
sitting postures. As well as to assess the possibility to
resume daily floor activity in post total knee arthroplasty
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patients.

Material and Method

This descriptive analysis study collected data
from 35 Thai Buddhist monks who visit at outpatient
department, Priest Hospital. All patients were male.
Range of age was 35 to 80 years. The radiograph
imaging study was performed on bilateral knees in
kneeling, crossed-leg and monk’s position. Inclusion
criteria were Thai monks who visited orthopaedic
outpatient department with or without knee problem
from October 2010 to September 2011and willing to
participate in the present study. Exclusion criteria were
inflammatory arthritis, Septic arthritis, History of knee
injury, History of knee surgery, Burn scar at knee area,
Post-radiation at knee area and Mass at knee area.
Angulations measurement was done on the radiograph
film uses the reference line at the posterior cortex of the
femur and posterior cortex of the tibia-as shown in the
Fig. 2. One radiologist and two orthopedists measured
the angles and compared with each other to define the
reliability and accuracy of the measurements. The
author data will be comparing with the previous range
of motion’s data of the TKA patient from many studies
to predict the outcome of total knee arthroplasty in
Thai monks.
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Statistical analysis

Knee flexion data were analyzed for mean and
standard deviation. Multiple comparisons (F-test) were
used to compare knee flexion angle measurements by 3
investigators in each sitting postures.

Results

Mean knee flexion angulations by age were
shown in Table 1. Knee flexing angulation in each
posture of three observers was shown in Table 2. In
kneeling posture, mean knee flexion angle was 163.06 +
6.23 (144-174) degree. In sitting crossed-leg posture,
mean knee flexion angle was 138.44 + 11.70 (168-104)
degree. In sitting monk position posture, mean knee
flexion angle of left knee and right knee were 145.02 +
11.00 (120-168) and 149.91 + 13.90 (98-168) degree,
respectively. In kneeling posture, mean knee flexion
angle were 163.68 + 6.32 (145-172) degree. In sitting
crossed-leg posture, mean knee flexion angle were
138.57 +12.08 (104-167) degree. In sitting monk position
posture, mean knee flexion angle of left knee and right
knee were 145.44 +11.17 (120-168) and 150.44 + 14.39
(98-168) degree, respectively. In kneeling posture, mean
knee flexion angle were 163.21 + 6.18 (172-144) degree.
In sitting crossed-leg posture, mean knee flexion angle
were 138.57 + 12.00 (104-168) degree. In sitting monk
position posture, mean knee flexion angle of left knee
and right knee were 145.22 + 11.05 (120-168) and 150.28
+ 14.38 (98-166) degree, respectively. In kneeling
posture, mean knee flexion angle were 162.29 + 6.29
(146-174) degree. Insitting crossed-leg posture, mean
knee flexion angle were 138.17 +11.35 (106-164) degree.
In sitting monk position posture, mean knee flexion
angle of left knee and right knee were 144.39 + 11.07
(120-168) and 149.00 + 13.25 (100-168) degree, respec-
tively. All knee flexion angle measurement by 3
investigators in each sitting posture were not statistical
different (p-value > 0.05) as shown in Table 3. Multiple
comparisons to compare knee flexion angle measure-
ment when matching two from three investigators are
showed in Table 4. There were no statistical different
(p-value < 0.05) between two investigators in any sitting
postures.

Discussion

The present study intends to measure the
range of motion of the knee by radiograph the knees in
different floor routines of Thai Buddhist monks. The
different positions of the monk’s floor activities that
the authors have studied are kneeling, cross-legged
and left and right monk’s positions. These positions
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Table 1. Mean knee flexion angulations by age n

Left Monk’s position Right Monk’s position

Cross-legged

kneeling

age

(108-156)

141.14 + 16.85

Mean 160.86 + 10.57 (144-170) 136.67 + 22.72 (104-166) 142.57 + 15.04 (120-162)
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Table 3. Inter-observer measurement results

Sum of Squares  df Mean Square  F Sig.
Kneeling Position
Between Groups 33.588 2 16.794 0.428 0.653
Within Groups 3,882.059 99 39.213
Total 3,915.647 101
Cross-legged Position
Between Groups 3.733 2 1.867 0.013 0.987
Within Groups 14,242.114 102 139.629
Total 14,245.848 104
Monk’s left Position
Between Groups 22.296 2 11.148 0.091 0.913
Within Groups 12,925.667 105 123.102
Total 12,947.963 107
Monk’s right Position
Between Groups 44.963 2 22.481 0.114 0.892
Within Groups 20,628.111 105 196.458
Total 20,673.074 107
Table 4. Multiple comparison tests for two doctors
Dependent Variable m ) Mean Std. Sig. 95% Confidence Interval
Doctor Observing  Difference  Error
doctor (1-J) Lower Bound  Upper Bound
Kneelingposition 1 2 0.47 1.519 0.953 -3.30 4.25
3 1.38 1.519 0.662 -2.39 5.16
2 1 -0.47 1.519 0.953 -4.25 3.30
3 0.91 1.519 0.835 -2.86 4.69
3 1 -1.38 1.519 0.662 -5.16 2.39
2 -0.91 1.519 0.835 -4.69 2.86
Cross-leggedposition 1 2 0.00 2.825 1.000 -7.02 7.02
3 0.40 2.825 0.990 -6.62 7.42
2 1 0.00 2.825 1.000 -7.02 7.02
3 0.40 2.825 0.990 -6.62 7.42
3 1 -0.40 2.825 0.990 -7.42 6.62
2 -0.40 2.825 0.990 -7.42 6.62
Monk’sright position 1 2 0.22 2.615 0.996 -6.27 6.72
3 1.06 2.615 0.922 -5.44 7.55
2 1 -0.22 2.615 0.996 -6.72 6.27
3 0.83 2.615 0.951 -5.66 7.33
3 1 -1.06 2.615 0.922 -7.55 5.44
2 -0.83 2.615 0.951 -7.33 5.66
Monk’s left position 1 2 0.17 3.304 0.999 -8.04 8.37
3 1.44 3.304 0.909 -6.76 9.65
2 1 -.017 3.304 0.999 -8.37 8.04
3 1.28 3.304 0.928 -6.93 9.48
3 1 -1.44 3.304 0.909 -9.65 6.76
2 -1.28 3.304 0.928 -9.48 6.93

also use the motion of the hip and ankle joints. This and ankle joints which may affect the angulations of
study did not include any analysis of the motion of hip  the knee.
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Fig. 1 Main floor activity positions of Thai monks. (A =
Kneeling, B = Cross-legged, C = Right monk’s po-

sition, D= Left monk’s position)

Fig. 2

Radiograph films shown the references line at pos-
terior cortex of the femur and posterior cortex of
the tibia (A = Kneeling, B = Cross-legged, C =
Right monk’s position, D = Left monk’s position)

The present study shows that there’s no inter-
observer different when measure the knee angle by
radiograph imaging. This means that the measurement
by radiograph imaging has a high reliability.

For further consideration, the results of the
previous postoperative TKA range of motion’s studies
were as follows: Western population-average 100-115
degrees™, Japanese population-average 127
degrees®, Hong Kong & China-average 105.1 + 14.2
degrees, The LPS design (high flex TKA) had an
average of 140 degrees (115-160 degrees) as at three
months after surgery, Muslim population-average 142
degrees (115 — 160 degrees) as at twenty-four months®,

Conclusion

After performed TKA, the knee flexing
capacity may not high enough for Thai Buddhist monk
to live comfortably with their daily floor-based activity.
In the future, the authors should focus on developing
novel prostheses that can achieve more flexing capacity
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for Thai monks.
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