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A Clinical Application of 3D Muscle—=Tendon Complex Model for the Estimation of
Lowerbody Musculoskeletal Disorders

Y. H Rim J I Choi A R Choi K K Min T S Yun K Y Park J H Mun

Kinematic analysis of MTC (Muscle-Tendon Complex) units is a key indicator for diagnosis of patients with musculo-
skeletal disorders because the contracture or shortening of musculo-tendinous units is known to produce pathological gaits.
Therefore, the principal objective of this study was to assess the length change in the triceps surae prior to and after wearing
an AFO (Ankle-Foot Orthoses) in patients with musculoskeletal disorders during a gait. In this study, analyses were
conducted using a Muscle Tendon Complex model coupled with the trajectory data from markers attached to anatomical
landmarks. As a result, the maximum length change in the triceps surae during a gait was 4.87% when a barefoot walking
group and a walking group with AFO were compared. In particular, the difference in length changes between both groups
in Soleus MTC units was found to be statistically significant in all gait phases. Our results revealed that MTC length in
the AFO walking group was clearly increased over that of the barefoot walking group. In the future, further studies will
be required in order to more adequately assess musculoskeletal disorders using many cases studies with regard to

agricultural working conditions because this study deals with the kinematic analysis of musculo-tendinous units in the case
of clinical experiments.

Keywords : Gait analysis, Lowerbody musculoskeletal disorders, AFO (Ankle-Foot Orthoses), MTC (Muscle-Tendon
Complex) model, Clinical application
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Fig. 1 The foot and knee diagrams for MTC kinematic analysis.
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Fig. 3 Schematic view of the gait analysis apparatus.

59



o) 2BANY B7IS AW AAY 22239 YYNG

w

24 3 0%

1% 4% 339 FA)AN REF Bk 21 B
o] do] WzlE vehila gluk HAE 7 gAgE 2gst
F Zr 322 24 53EAQ o] wigE Yehlz 9loH
e B Agelr] A 7 @A) 27l HAe] o] ¥
ake vERa ook

Z; a2 x5S By 1

99 24 =2

F71(100%) 5 EhiY, y3&
27 E3A 9 HolF olelo] wAY
Helld 549 2 H8AS 2ol WsE H#HsKNormali-
Zatlon)z"l g“,}o]q =3} z} EH_L_J %—g N/ﬁ u] x%}do
7} gae] Ra F UAs 2o B39 doldsle) B
A% vhehe, ke A8 BRgel ekt 2 2130

E

With AFQ
Withaut AFO

-

MTC fength change, 100%

1 11 2 a1 41 51 61 ksl 81 91
Gail oycle, 100%

(a) Ist Patient: Gastrocnemius length change (P<0.01)

130

With AFO
Without AFC

MTC jength change, 100%

30

80

1 11 21 N 41 81 &1 kAl 81 91
Gait cycle, 100%

(c) 2nd Patient: Gastrocnemius length change (p<0.01)

130

With AFQ
Without AFD

MTC lerg®h change, 100%

90

80

1 1 21 31 a1 51 61 7t &1 21
Guit cycle, 100%

(e) 3rd Patient: Gastrocnemius length change (p<0.01)

A VERG vkl o) weA) BRxr) g W%
=7 BgtAe) o] W3l Al ] Al AlA
FE 1%UA BARLR 2]} Sl

o) e
B fre

2A0® Uegt: 5

3], BlEZd B o] Wsprt 7|2 £EA|Y] 2
o] WatHtt A4 Hehhs Z0% AHE

T3 5% o8] BRT

877) 48 F gsHs 2 24 B

wElo] Wyt o) ¥3E JeR) 1 ek v B
ok 60% ~ 65% BAF7)A 7P £ E3ke] 2ol & R

om, 70% ~ 80%1A = 71 AL o) Hgke] alolE
1)31;}
AR .

MTC iengih change, 100%

MTC tength change, 100%

MTL Tength change, 100%

olgigt A%E 7 A¥AEE A e % 13 2o
o, 7} gixte] Fatel et Wk Bx] A8 S 24 &
g e] do] a7 Ay} thEA vkt vEIn B

109

107

105

103

g1

With AFO
Withoul AFO

-

" 21 31 a1 51 81 7t 81 91
Gait eycle, 100%

(b) 1st Patient: Soleus length change (p<0.01)

With AFG
Without AFQ [ [EEER—— RR—

11 21 3 41 $1 61 71 81 91
Gail cysle, 100%

{d) 2nd Patient: Soleus length change (p<0.01)

With AFO
Without AFQ o - F—

11 21 31 41 &1 61 7t 81 g1
Gail cycle, 100%

{f) 3rd Patient: Solcus length change (p<0.01)

Fig. 4 The length change of Gastrocnemius and Soleus muscle-tendon complex models during a gait in cercbral palsy patients (Bold line:

gait with AFO, Dotted line: gait without AFO).
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Table 1 Gastrocnemius and Soleus tendon complex lengthening ratio during a walking with AFO in each patient (*MTC: Muslce-Tendon

Complex unit)

Gasctronemius MTC Soleus MTC
Max Min Mean (S.D) Max Min Mean (S.D)
diff (%) diff (%) diff (%) diff (%) Diff (%) dift (%)
Subjectl 4.46 1.58 2.64 (0.82) 332 2.56 2.83 (0.22)
Subject2 11.6 3.54 8.26 (2.32) 1.84 1.36 1.61 (0.12)
Subject3 5.25 1.88 2.98 (0.93) 1.31 0.55 0.91 (0.22)
* S.D: Standard deviation
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