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Abstract

The prevalence of fracture in the elderly is increasing according to aging of our population. Loss
of footing and fall-down, senile osteoporosis are the major risk factors of the fracture in the
elderly. Fractures in the ankle and lower leg occur most frequently in the geriatric population.
Those are caused by direct injury like a trauma or indirect injuries such as torsional and
compressive force. For the management of fractures, various type of operation and followed
immobilization for 6~8 weeks are inevitable, which results in a lot of complications such as joint

stiffness, muscle atrophy and weakness even in the proximal muscles of affected limb, and
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abnormal gait pattern. In order to prevent these complications, a well organized rehabilitative A S - 2012 122 5

program is essential; control of pain and inflammation, restoring range of motion of the involved
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joint, progressive strengthening, proprioceptive training, and final return to normal activities. FA 7| DUA| UM FEHZ 170
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Fig. 1. Rehabilation progression after fracture in the ankle
and lower leg.
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Fig. 2. Joint mobilization techniques: ankle traction (A),
anterior talar glides (B), posterior talar glides (C), subtalar
joint traction (D), and mediolateral glide of subtalar jont (E).
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Fig. 3. Proprioceptive training: controlling of the ankle on a
balance board in sitting position (A), two-leg standing (B),

and single-leg standing on a trampoline (C).

Oll

S
)
1o
2
N
13
N,
>
\I
[
o
ﬂJ

o}
2pA A AEA = AXH Eovﬂ Hr}°

W@ A A2 FH(Fig, 3)& AlaL BoiE &3 #d 7t
& 50| 7FsolH vEE AJZtgit), SjRfof| ok ApAfleflA]
o] AFS Ao] B A =¥ HI(tilting board) 52| o
3o ol HE 28 1 oy WFOR HES FXo)=
A o= XAt B AF Foh Al7lole RS FaL
PR AA AT HL2 g5 o A|FS Ao B A
A A5 Fsk Al717F = BA] o) g R A7), g R A
A F FaL ] ERIER QoA oFF A7), o F T ol
A 48 A71R Zgeitt, WE 7hs W9, 48, B3 gigo]
s, W) 77 7hsei AW, 2okt H7] (walking/
jogging) & Z3Pgtct ?

o
:
flo
=2
ik
i',
il
g
N
ut)
)
-z
o,
>,
)
o)
o
i)
O



ol

I} B,

AT q 3

919 5%
AE

2t Al71f

bt bt

19

Geriatric Rehabilitation 2012;2:82—88
2 AlF F

L

%%W ﬂw%mﬁm,ﬂﬂm %m.ﬁumﬂorﬁlee_ﬁiﬁmm%jﬂ
ro W ~ m g "B EIS o .0 o] =T
~° P o = r Foor BOX oo C
5 BTusLon pReob el Tunty
_ , ° - = RG] o B
iR LT ETEE EulEbw gfiTEoaTw
o MO % wouoE 8 Ko’ gzl Pxx s
to A A E2%xe Zaldnsfoiefunaglw
Eﬁllx} = o7 2 X ] o - Mo of X J»L]..ﬂoﬂl_llﬂoa._
Trr® S LF§88%cs LXE BT EEAEQ LD
o B0 M w%ﬂm%me_eﬂa mﬂ_,mem|1un%%mhdn4mﬂﬂm%%ﬂ
kA m i@, 2 W@ P HER BT g
T e mE ERe gl Uy e R TR0l 2B o
o N o 5 S Ey o S W U ; W B oy O
oz LW g ©wopFoay ﬁoﬁ@%wmi%éﬁﬂld%%ﬂ
Terd AR eI REI 2R E e iR
- o = R < or T o o & r 0 m -
HM_EO 70 H___._ O_LlT_,Ew_ml‘mr._‘Wl HLOT‘O|n‘MoE mEEEM#MEE%ﬂﬁqs
%o%%@m Al ﬂanﬂmra.wﬁm_mﬂﬁaﬂomﬁcﬂﬂw M:_oxﬁmm._ip.m_mﬁv
| _— 1o —_— —_— i
< Mg W PR sE s w2 B i EEEY
oaz_u zuwo Me._nﬁﬂl—_ﬂx_‘dtueﬂmﬂi%iuﬂw.of ,_.Hm_.E_(anHeo‘_
braw B gzl 35S dByagpsdzg®o
£ECy T o BeTIElrgsirodBELEARCTE
G S | A i E I3 R OTie 34“._00E|Poﬁﬂ.ﬂ]%oxﬁﬁlo
Hm L.EL.E,O 0 —_ —_ UT_ of o . 2 0 D Xty mo X Q. X X oSy
o T T oy N o X o) 5 ° T meom Ao gy R T T g %o T OR
o < < S I I T A CI S
@ o W Ne s w ﬁmmwuwl_%ﬁiwmw@ mﬂfﬁmﬁ%mﬁ
TN o o ® X © R gy X g X0l <o X <
m BT R o oo g \.mwnﬂ_wafg_b%w%q{mma%
a5 87 G+ F ow T R T O B S S T B
o DB w N E T Mot 7 e X B0 e
slrlmr‘_ﬂvm” _1:__H_/.O|\% m]gﬂiEMfEﬂUdnﬂa\@qwﬂi
% T i ® R A ﬁo T | Mm o P w am G moum%

< % ) T o e} = o o o =K % X .
Mmé_odlmu imﬁi?ﬂu z_omiﬂhwioé%ﬂumamoo%%
e e D TIH T PEmP Ly Bop P SE
2Rk %m%%, W og X EagNlg X% 5T B3
SR oD g Bt ima e ¥ P
IOTo_elr XTI RO ﬂab_lnﬂmmjkemﬂ‘urﬂmﬁl.m B R
ol " X E._odﬂﬂo_% 0] LI~ 3 X =R 5 ¢ X =& "
ﬂﬂ_ﬁoﬂmﬂ o_ﬂ__,?@\QWr ﬂaHNEﬂﬂz]aéﬂ]iMMﬂﬂﬁﬁo
ﬂmwmﬂr._ot Eoﬁﬁﬁ.._,.mﬂ. ﬂa%_uo.mﬂmﬂumg_ﬁmamm_mﬁﬁq%ﬂ,ﬂﬂ
ot NF M NG G e R I o I T
“mll TSP EFE ARG r L LRRTow (TR
B oo o R S Borl W oem &= oF © A oF L 2
U Jx.L:_Oﬁ%Eﬂ.ﬂ ﬂﬁ%muﬂ,ﬁﬂ %imoy Jo= K
amme oy ¥ of & & amﬂﬁﬂuﬂﬂurzezoﬂu_.mﬂww.y
Temepy IS YEg®e ERKeT T an s Teadd
o= #a\i%ﬂ% o ST may< Yo T RS
EIGS L o N X X R HUOHD e N o ROOW R o OO R

4 9

o
o] 471 A4

=

5]

%—}\

gol WAl 797} gong o5t
Al g5l

1=e)

=

0

H]

Jolm, Al ZAIA (distraction

WS
S

olo] B

oL
=

1}

2
=

_1

&

al
osteogenesis) WHE AREE|SL QT

-

i



W ) T 2 GelRIAY e S e 55
o FA Hohe g, £ She 55 Sashl |
oh A AR Belg 4 glom B SRR

o} olago] HARRE 3571 Hofof 2Hald
A2 A2 24 daje] AREH 2oL o

E5H= 2 Z(rigid cavus foot)2l 7

-, o2 259 wE f2E 2sh= J—]@]LH HHover
pronation foot)& 7= -7} Ql=tl, 25 Wt oo
L Folelt SAE AR Xl ol gt 511]7} op7|d

T ek mebAd Qg Al 2B A 2Es e 9 o

AES gtolfo] AZAake Aol A Aol vhe Fastcr,

7}% B9 xR et 2el7)oh thelo] Ax|elst ol

Jolth, o]4o] 4 HAol fukele Aol AERABZo
o B gt 9 le} 2 7 ?zu}”olaﬁw 2l
A5o] WA Wk AAT QoFE T oFEA RS sob
s,

O A2 B

A A Aol A Faokd o ol 47
@A she slel B3 28N AW, £ o) 5

3l AR e B, wAR ©
Aste] wo] 2G5 X A 46& JOI %33}1

2 olx], T} 3fo] ALES kol o] HHE 27| (orthotics)
£ FHs| At 2B AT} 2EPLES 5l 55
28 S 71N =t YA R Hasith F7] HAE(air
cast) 5= 2 ZA o] 2 7of Zr},

27| A7 oA ANAEQ} A FHEHE 6-857F A9
gt ke o] gste] Hals stA | Folls 5olA 2
715 A&}, AR (gastrocnemius—soleus) 52 3%
o]l 2-33] AEHF i} 2

SN 2S5 15 MEE o]gste] 4YR A
g Qe W Aty SleE HAp 771, A
459 J3keE2 270 /Mg 502 At
2L 2 sha o Attt AR Sliit(heel)o] Sl
Ag Ao Aua] 59 L%OI QA shar, HRz7E A
wste] wro] Ay oste] uhE @3}01 A FHo] ¥k A
A2 BAFEA 8l F2ofof Fheh, 3—45 o AubA] Al o))
w33 Aot Ho|H Aoyt 27 (Walkmg to jogging) &
= AR 27 17 5<%k 271 3021t 10— 15Q HhE
ato] AR Al atnf, =5 27|, A g§] 5

oo, e

A, AT BHe B8 SAoln], WE 45 ko] 1
= 3Esie] $450] A7) =t ol
wA ARl ARE Bobrb] Sl
x 2o} F2lo] WAl ATAZ W T

=
o B3 A% W 24, WAAIEe) u, YA

o 451, 1 971 22, U4 T 4719 3ol TS,

REFERENCES

1. Jenkins DB. Hollinshead’s functional anatomy of
the limbs and back, 6" ed. Philadelphia: Saunders;
1991:307-328

2. Polzer H, Kanz KG, Prall WC, Haasters F, Ockert B,
Mutschler W. Diagnosis and treatment of acute ankle
injuries: development of an evidence-based algorithm.
Orthop Rev 2012;4:e5

3. Stephenson K, Saltzman CL, Brotzman B. Foot and
ankle rehabilitation. In: Brotzman B, Wilk KE, editors.
Clinical orthopaedic rehabilitation, 2" ed. St. Louis:
Mosby; 2003:371-392

4. Glick J and Sampson T. Ankle and foot fractures in
athletics. In: Nicholas J, Hershman E, editors. The
lower extremity and spine in sports medicine. St. Louis:
Mosby; 1996:101-131

5. Hansen PA and Willick SE. Muscloskeletal disorders
of the lower limb. In: Braddom RL, editor. Physical
medicine and rehabilitation, 4™ ed. Philadelphia: Elsevier
Saunders; 2011:844-845

6. Hulsker CC, Kleinveld S, Zonnenberg CB, Hogervorst M,

van den Bekerom MP. Evidence-based treatment of open

87 |



Geriatric Rehabilitation 2012;2:82—88

ankle fractures. Orthop Trauma Surg 2011;131:1545-1553
Karlsson J. Acute ankle injuries. In: Brukner P, Khan
K, editors. Clinical sports medicine, 3™ ed. Sydney:
McGraw-Hill; 2007:612-622

Taunton J, Smith C, Magee D. Leg, foot, and ankle
injuries. In: Zachazewski J, Magee D, Quillen W, editors.
Athletic injuries and rehabilitation. Philadelphia: W.B.
Saunders;1996:235-276

Heitkamp HC, Horstmann T, Mayer F, Weller J, Dickhuth
HH. Gain in strength and muscular balance after balance

training. Int J Sports Med 2001;22:285-290

10. Masumoto K, Hamada A, Tomonaga HO, Kodama K,

11.

Hotta N. Physiological responses, rating of perceived
exertion, and stride characteristics during walking on dry
land and walking in water, both with and without a water
current. J Sport Rehabil 2012;21:175-181

Brubaker P, Ozemek C, Gonzalez A, Wiley S, Collins G.
Cardiorespiratory responses during underwater and land
treadmill exercise in college athletes. J Sport Rehabil

2011;20:345-354

12. Kim YK. Rehabilitation after lower leg fracture. In: Na

YM, editor. Sports medicine: Injury and rehabilitation,
3" ed. Seoul: Hanmi Book; 2012:429-447

13. Eyestone E, Fellingham G, Gorge J, Fisher G. Effect

of water running and cycling on maximum oxygen

88

14.

15.

16.

17.

18.

19.

20.

21.

consumption and 2-mile run performance. Am J Sports
Med 1993;21: 41-44

Goldstein C, Sprague S, Petrisor BA. Electrical
stimulation for fracture healing: current evidence. J
Orthop Trauma 2010; 24 Suppl 1:S62-65

Kohn H. Shin pain and compartment syndromes
in running. In: Guten G, editor. Running injuries.
Philadelphia: Saunders; 1997:123-141

Bennell K, Malcolm S, Thomas S. Risk factors for stress
fractures in track and field athletes: A twelve-month
prospective study. Am J Sports Med 1996;24:810-817
Sallade JR and Koch S. Training errors in long distance
runners. J Athl Train 1992;27:50-53

Beals RK, Cook RD. Stress fractures of the anterior tibial
diaphysis. Orthopedics 1991;14:869-875

Ekenman I, Tsai-Fellander L, Westblad P. A study of
intrinsic factors in patients with stress fractures of the
tibia. Foot and Ankle 1996;17:477-482

Giladi M, Milgrom C, Simkin A, Danon Y. Stress
fractures: Identifiable risk factors. Am J Sports Med
1991;19:647-652

Dickson T, and Kichline P. Functional management of
stress fractures in female athletes using a pneumatic leg
brace. Am J of Sports Med 1987;15:86-89



