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— Abstract—

Retained Range of Motion of the Foot after Arthrodesis
of the Ankle Joints

Hyoun Oh Cho, Kyoung Duck Kwak, Soo Min Shon,
Woo Keun Jung, Jong Cheong Choi M.D.

Department of Orthopaedic Surgery, Dong Kang General Hospital, Ulsan, Korea

The purpose of this study is to assess the retained range of motion[RROM] of the foot
after arthrodesis of the ankle joint, which might help designing the angle of arthrodesis. We
reviewed the results including the RROM in 14 cases of ankle arthrodesis. Underlying
causes included trauma group(six posttraumatic arthritis) and disease group(three
osteoarthritis, three Charcot joints, one chronic synovitis and one pyogenic arthritis). We
measured the RROM on the lateral roentgenograms of the ankle in full dorsiflexion and
plantarflexion. The results were assessed by the AOFAS hindfoot scale[score]. The RROM
in sagittal plane was 23.4 * 5.3 degrees and the score was 71.5 points on average. The
RROM and the score were 26.8° + 2.1, 81.2 points respectively in trauma group and 20.8° +
5.6, 64.3 points in disease group; 26.6° + 2.3, 83.4 points in cases younger than 40 years of
age and 21.6° * 5.7, 64.9 points in the older. The mean score was 77.3 points in cases
whose RROM were 24° or more and 61 points in cases of less RROM; 69.6 and 73.4
points in cases with and without adjacent degenerative arthritis respectively. The score was
69.7, 73.3 and 71.5 points in cases whose angle of arthrodesis was in dorsiflexion, neutral,
plantarflexion respectively. In conclusion, after ankle arthrodesis RROM of the foot was 23.4°,
and the more the RROM, the higher the score. In cases with sufficient amount of RROM, the
angle of fusion on sagittal plane might not influence the result significantly.
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Fig. 1. The difference between the two angles,
formed by the axis lines of the first
metatarsal and tibia on forced dorsiflexion
and plantarflexion, demonstrates the
retained range of sagittal motion of the foot
after ankle arthrodesis.

Table 1. AOFAS* Ankle-Hindfoot Scale®

Pain
. 40
Funtion
Activity limitation, support requirement 10
Maximum walking distance, block
Difficulty on walking surface
Gait abnormality
Sagittal motion(flexion plus extension)
Hindfoot motion
(inversion plus eversion)
Ankle-hindfoot stability

Alignment

o O 0 0o 1

10

100

Total (points)

* AOFAS : American Orthopaedic Foot and Ankle
Society
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Table 2. Data of the Patients
Cases Age/ Causes Operation Fusion Retained AOFAS Compliation
Gender method angle ROM score
1 58/M  osteoarthritis arthroscopic 95 19 61 DJD*
2 33/M  open plafond fractrue EF’ 94 24 75
3 22/M  talar AVN*® (fracture) sliding BG*? 96 29 85 DJD
4 58/F  diabetic Charcot joint arthroscopic 89 21 70
5 62/M  chronic synovitis arthroscopic 87 13 52
6 60/M  osteoarthritis arthroscopic 96 24 70 DJD
7 58/F  open plafond fracture sliding BG 102 28 70
8 61/M  osteoarthritis sliding BG 90 13 50 DJD
9 55/M  diabetic Charcot joint sliding BG 93 26 64 DJD
10 36/F  open plafond fracture sliding BG 90 25 85 DJD
11 53/M  pyogenic arthritis EF 97 28 75
12 77/M  diabetic Charcot joint sliding BG 99 22 72 DJD
13 19/M  plafond fracture Steinmann pin 90 29 85
14 30/M  open fracture-dislocation  sliding BG 89 26 87
* DJD : degenerative arthritis t EF : external fixation
¥ AVN : avacular necrosis § BG : bone graft
Table 3. Results in RROM* and Score'’
Parameters RROM Score
Overall 234 £5.3 715 £11.9
Age
less than 40 years 26.6 +2.3 83.4 +4.8
over 50 years 216 +£57 64.9 +8.9
p=0.0813 p=0.0038
Cause of fusion
trauma group 26.8 £2.1 81.2 +6.9
disease group 20.8 £5.6 64.3 £9.3
p=0.0273 p==0.0091
RROM
less than 24° 61.0 £10
24° or more 77.3 +8.4
p=0.0221
Adjacent DJD?*
abscence 24.1 £5.6 73.4 +£11.6
presence 22.6 +5.3 69.6 £12.7
p=0.5206 p=0.4387
Angle of fusion
dorsiflexion 20.0 +6.7 69.7 £17.5
neutral 22.3 83 73.3 £20.2
plantarflexion 25.0 £34 715 +74
p=0.4863 p=0.9252

* RROM : Retained Range of Motion of the foot

T Score : AOFAS ankle

-hindfoot scale

T DJD : degenerative arthritis



Table 4. Correlations among the RROM*, Score'
and Angle of Arthrodesis

Parameter Score Angle of arthrodesis
RROM r = 0.71429 r = 0.36596
Score r = 0.05140

* RROM : Retained Range Of Motion of the foot
t AOFAS ankle-hindfoot scale
r : correlation coefficient
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