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Recovery of Muscle Power Following Early Weight-Bearing and Ankle Exercise after
Surgical Repair of Acute Achilles Tendon Rupture
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Table 1. Patients Demographics
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Figure 1. Intraoperative photograph shows ruptured Achilles tendon
repaired by single Krackow suture technique with 2.0 Ethibond® (Ethicon
Inc., Somerville, NJ, USA).

. Sex Affected side Time from injury to operation (d) Follow up duration (mo)
1 32 Female Left Sports injury 7 12
2 39 Male Left Sports injury 7 14
3 38 Male Left Sports injury 1 14
4 27 Male Right Sports injury 2 12
5 48 Male Left Sports injury 1 12
6 37 Female Left Trauma 3 12
7 33 Male Left Sports injury 2 24
8 39 Male Left Sports injury 1 15
9 33 Male Right Sports injury 2 17
10 4 Male Right Sports injury 7 30
11 34 Male Left Sports injury 1 39




113

oFell A mjael

: %%}% 49l ¢ 29 orEH
FARE TE T Hjof YA|ete=
E}/\] 3.0 Vieryl® (Ethicon Inc,) 2
YotdickFig 1. & § edF I =E
SAZIAIA HokA] Bu5g SujR Y

NN

3. &= = #

e T AFY S FAH B 252 AYFHES skt
o|% ghHo] B2} B 7to] 8|41 @ZukSo| habE] | o
ou 2% B 02y U] BIMLE A 75l o]F vh2 B
(walking boots) 2 2H3t Ao A] A #|% 2} BS sl
SH=t, o SE=|ol o 7o) 71%%}11 FEE
& I =(surgical pad}E 2ot FUTE & F A 3% HUL A
%‘J—:L SZ2o B3 LEx ZHY 24 £52 58519, o}

ZHE L AA5] 2 554 2 &5 & 7Ho] 5= 5}
ﬁ‘ii‘r 6o Aol Al T8 Aot 250 TS
11 Thera—Band= ©]-835F 28 733} &=2 &5t 4
12570] ojeta] HARE Foll 2 F-9fol S50l sHasH Hxr
2 A7 ol F AA FBA S710 Be EA 2T
g 25 HIH o2 UHSIAL

AN T

TaE 5 é%‘
AN
T=

o Sk

—_—

ry

=]

A

]

7= Tyt

F

IEEQ
x.—rL 12 3]

b e Pk U U, B, B
AL AAR L= e T B o of
£ ¥AIBIES st 71554 7= Amer-Linholm E7} 7|
A= 459 ok Amer-Lindholm 87} 7127&
%‘j’o': 2 & destal= aukdy %i
V55t =k AZ0] 27 Aa] &
ujgho] i £ 59 A7t 5%k u]gke) 73
o= A Eo SHdy By ool qlal S5y
] =tl¢] 2Fo]7} 3 cm v gFo] 2L
—n—i Folstaitt. 22 daet EHLt
o2 A7]7F “57}*3}‘31
=49 ]‘ 17} 3 ecm ©]4fo]ar
42 10% o, SA=FI2 b= 01%0 %]
ot SR AZ AR} vl=r A elu S5
Orthopedic Foot and Ankle Society, AOFAS)2]
L35 o]-85toq 7|5

\__

=

o f
o o

Eﬂ O/\L_

Eg
Wi
2
[0

—

o

OIN:‘LJQL-{O
ril'ﬂ:nir_\"_m

B e oxt
o N o o

oL o

P

o

Z3A_5ZH A
SU e

52 Ak Y4ststol Wt

Z
=

s |

4 7|-
-2 Con-Trex isokinetic dynamometer (CMV AG,
Dubendorf, Switzerland)E ©]-85F0] & SHd S0

544 25 SHY 25 AAste] A 9 okt

o= &2 =

i) rLI
0

o
Ay I

AN S
=5

27| A A=) At

Figure 2. Con-Trex dynamometer (CMV AG, Dubendorf, Switzerland) was
used to measure isometric and isokinetic ankle strengths.
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Table 2. Clinical Results of 11 Patients
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Figure 3. Bar graphs show the isokinetic peak torque of plantar flexior in
the injured side and the intact side at the speed of 30°/sec and 120°/sec
which showed no significant difference.

Case  Subjective satisfaction ~ MCC differences (%)* ROM differences (degree) Arner-Lindholm scale  AOFAS score  One leg heel raise
1 Satisfied 92 0 Good 87 Possible
2 Satisfied 94.8 -7 Good 68 Possible
3 Very Satisfied 97.3 5 Excellent 100 Possible
4 Satisfied 98.7 Good 90 Possible
5 Very satisfied 925 -5 Good 100 Possible
6 Satisfied 96.9 0 Good 88 Possible
7 Satisfied 95 -10 Good 100 Possible
8 Very satisfied 97.4 5 Excellent 88 Possible
9 Very satisfied 97.2 10 Excellent 72 Possible

10 Very satisfied 97.4 5 Good 85 Possible
11 Satisfied 98.6 0 Excellent 100 Possible

*Values are the rate of MCC in injured side compared to intact side. MCC, mid calf circumferential differences; ROM, range of motion; AOFAS,

American Orthopedic Foot and Ankle Society ankle-hindfoot scale.

Table 3. Isometric and Isokinetic Concentric Plantar Flexion Peak Torque (Nm) in 11 Patients with Surgically Treated Total Ruptures of the

Achilles Tendon

Isometric contraction

Isokinetic contraction

00
Injured side 101.1+34.7 89.2+37.7
Non-injured side 113.6+£32.3 105.4+25.6

120°/sec
52.9+21.8 72.9+28.0 54.0+20.4
64.8+19.9 81.0+£25.6 58.3+23.1

DF, dorsiflexion; PF, plantar flexion.
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Figure 4. Bar graphs show the isometric peak torque of plantar flexor
in the injured side and the intact side with ankle position at dorsiflexion
10°, neutral position, and plantarflexion 20°, which showed no significant
difference. DF, dorsiflexion; PF, plantarflexion.
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Figure 5. Bar graphs show the muscle endurance of the plantar flexor
measured in the injured side and in the intact side. It was 62.37%, and
59.16% respectively.
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Recovery of Muscle Power Following Early
Weight-Bearing and Ankle Exercise after Surgical
Repair of Acute Achilles Tendon Rupture

Ah-Young Jun, M.D.**, Boo-Geun Hwang, Ph.D.", Seung-Hwan Cha, M.D.*7, Do-Yong Kim, M.D. *F
Hyong-Nyun Kim, M.D.*7, Yong-Wook Park, M.D. ' and Sang-Soo Lee, M.D*"
“Institute for Skeletal Aging, College of Medicine, ' Department of Physical Education, College of Natural Science, Hallym University,
Departments of ' Orthopedic Surgery, * Rehabilitation, Hallym University Chuncheon Sacred Heart Hospital, Chuncheon,
' Department of Orthopedic Surgery, Hallym University Kangnam Sacred Heart Hospital, Seoul, Korea

Purpose: The purpose of this study was to evaluate the clinical results of early functional treatment after surgical repair of acute
Achilles tendon rupture and to evaluate the isokinetic and isometric concentric plantar flexion peak torque and muscle endurance.
We wanted to provide objective results of the functional improvement and the effect of early rehabilitation.

Materials and Methods: On a retrospective basis, we studied 52 cases of acute Achilles tendon rupture who visited our clinic
between March 2007 and August 2009. Eleven patients (9 male, 2 female) were available for the follow-up more than 12 months and
their mean final follow-up duration was 18.2 (12 to 39) months. We performed early weight-bearing and ankle exercise after surgical
repair of acute Achilles tendon rupture. At final follow-up, patients were evaluated with clinical and functional examination using
Arner-Lindholm scale and American Foot and Ankle Society (AOFAS) Ankle-Hindfoot scale and patients” subjective satisfaction. In
addition, the isokinetic and isometric concentric plantar flexion peak torque and muscle endurance were evaluated.

Results: Evaluating the clinical results using the Arner-Lindholm scale, we had 4 excellent cases and 7 good cases. The average
AOFAS score was 88.9 (68 to 100) points at final follow-up. The patients’ subjective satisfaction was excellent in 5 cases and good in
B cases. The isokinetic concentric plantar flexion peak torque was restored to 92.2% (30°/sec) and 97.0% (120°/sec) in relation to the
intact side at final follow-up. The isometric concentric plantar flexion peak torque was restored to 89.4% at 10° dorsiflexion, 84.4%
at neutral, and 84.0% at 20° plantar flexion of the ankle position in relation to the intact side. The muscle endurance of ankle plantar
flexor was 62.37% for the intact side and 59.16% for the injured side that there was no difference between the intact and injured
side (p=0.79).

Conclusion: The clinical results and the satisfactory restoration of muscle power and endurance support early full weight bearing
and exercise as an acceptable form of rehabilitation.

Key words: Achilles tendon, acute Achilles tendon rupture, early rehabilitation, muscle strength, muscle endurance
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