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Table 1. Mean maximum flexion of each group and analysis by Kruskal-Wallis test

Maximum flexion (* )

POD 3 months POD 2 years
Group A 113+£13.5 115+13.7
Group B 111+9.6 116114
Group C 102+ 11.5% 9%+114
Significance (p<0.05) 0.3329 00476

*3 months after manipulation under intravenous anesthesia
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Fig. 1. Transition of maximum flexion of knees manipulated 2
weeks after TKA.
*P value: Compared with maximum flexion degrees at
pre-manipulation.
P value: Compared with maximum flexion degrees just
before period.

Table 2. Comparison by Wilcoxon-two sample test(P<0.05) in 3 months after TKA

Group B Group C*
9113+13.5%) (102+11.5%)
Growp A P=0.6432 P=0.1592
(113+13.57)
Group B o P=0.2740
(111 9.67)
* 3 months after manipulation under intravenous anesthesia
Table 3. Comparison by Wilcoxon-two sample test(P<0.05) in 2 years after TKA
Group B Group C
(116+114%) (96+114%)
Group A~ P=0.9589 P=0.0144*
(1154+13.77)
Group B P=0.0337*

(116411.4°)

* Statistically significant
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Fig. 2. Transition of maximum flexion of knees manipulated
more than 3 months after TKA.
*P value: Compared with maximum flexion degrees at
pre-manipulation.
'P value: Compared with maximum flexion degrees just
before period.
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— Abstract —

Early Manipulation for Flexion Limitation after
Total Knee Arthroplasty

Ick-Hwan Yang, M.D., Sung-Hwan Kim, M.D., Chang-Dong Han, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: We evaluated restoration of range of motion(ROM) after manipulation under intravenous
anesthesia in patients whose maximum flexion was less than 90° at 2 weeks after total knee
arthroplasty(TKA).

Materials and Methods: 136 knees of 108 patients who received TKA between January 1996 and
December 2000 and followed up for more than 2 years were analyzed. The forceful manipulation under-
went for 16 knees because whose maximum flexion was less than 90° after 2 weeks of TKA. Manipula-
tion were done for 12 of 16 cases at 2 weeks after TKA and 4 cases after more than 3 months.

Results: 12 knees which were manipulated 2 weeks after TKA had a mean flexion

103+10.2°, 111+9.6° and 116+ 11.4" at immediate post-operation, 3 months and 2 years after TKA.
In 4 knees manipulated more than 3 months after TKA, a mean flexion was 100+10.4°,102+11.5 and
96+11.4° at immediate post-operation, 3 months after manipulation and 2 years after TKA. 120 knees
with no manipulation had a mean flexion 115+ 13.7" at last follow-up. There was no difference of a mean
flexion at last follow-up between group manipulation within 2weeks after TKA and group with no
manipulation. '

Conclusion: Manipulation under intravenous anesthesia performed 2 weeks after TKA if patients had
less than 90° of flexion increased flexion of the operated knee without any serious complication.

Key Words: Knee, Total knee arthroplasty, Manipulation, Maximum flexion



