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Abstract

Purpose : This study was to investigate the effectiveness of ESWT and plantar fascia-specific stretching exercise vs ESWT and
high-load strengthening exercise in patients with chronic plantar fasciitis.

Methods : The subjects were randomized to extracorporeal shock wave therapy ( ESWT, for 3 weeks) and daily plantar-specific
stretching (Group I: Stretch group) or ESWT and high-load progressive strength (Group I: Strength group) performed every
second day. The main outcome measures were ultrasound, visual analogue scale (VAS), and Korean Foot Function Index (KFFI).
The ultrasound (plantar fascia thickness), pain intensity I, I (the most painful of the day?, the pain when you first step in the
morning?) and KFFI (functional performance) were compared between the groups.

Results : No significant difference was observed between the groups in the plantar fascia thickness but pain intensity I, I was
significantly lower in Group 2 than in Group 1 at only 12weeks and functional performance was also significantly increased in
Group 2 compared to Group 1 at only 12 weeks.

Conclusion : The high-load strengthening exercise consisting of the progressive exercise protocol, resulted in superior after 12
weeks compared with plantar-specific stretching. High-load strength exercise may aid in a quicker reduction in pain and

improvements in functional performance.

Key Words : chronic plantar fasciitis, extracorporeal shock wave therapy, high-load strengthening exercise, plantar-specific

stretching exercise
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I. 4 &

I oA7el wd 2 =ak

dhutel Zubdd(plantar fasciitis) S g2 &2 25
A Ao, WHEA 59 Fadidor dHA
Qlth(Baravarian 2009; Buchbinder 2004; Schwartz & Su,
2014). dutxl o7 whulg oF& A 2 E(longitudinal arch)
FEA WY koA HrlRE SEHAS 5HL
alul obdl Eiz HAIZE HAFRAE fAT AS
WEe o ofsiEl AT Bajo] Uagol et
aFo] Y (stretching)} thAMEEO] A=
a3t} gl 2uked o] Boleke. tha B sk vt
s om wle Lo S0 Ws} =, £A9H0)
Epubss] ot weheh Zerel] wEHo]n e

S7h A54 Weke 2eeha o)x gt Zeha

le) =

Cool w2 KoMy oo B obom oY o owE b &

z] B

L=

%9 73, Agol dho] gk el 247
< IS E AEEY =HE9A wstof o3k Aow K
E 31 Qlth(Jarde 5, 2003; Lemont 5, 2003). E3}F 9H&
bl wERd 15U W 28 Al A
A% 27 kghn Z3h, BT D7), FAZE A QA
Aolok sk A%, Wrke H(ininsic) 2 Fole)

Z}o](leg length discrepancy)
So] ZAFS oA 7| = 9 aclo g ZRIHGoff &

Crawford, 2011).

dhabes 2ol e A sl A aRe
nEd ayol AMd 4% wd + A, BEA
2 5% B3 AThEeE she B o 80 % A=
o4 14 ofu] Z4re] BAHo] MALE|T Qo] iAo
2 wEd aWe S44 sl AW 497 o
H}A o] th(Buchbinder, 2004). & © &1}4¢ HEZX QW
2 317] 915 B Aol A wle Turge el
WO 2544 Bk opU} ool 4%|o] BEo] 7o)
Rl GAAOIAE BAEE AoR B u) snea, 4
Aeistd, B4 M0 o2 /X adlo] A48E 4 9

3l 3} $+=tf|(Baravarian, 2009), WA} Q@ QlE0o] L& The
stk 1wy oS shas] 9lat mEd aw o4 ga
wel7lEe] Al 23 AdEfolAl oy 7hA

2ol ARHD Ak R gEH FHE FAS
(anti-inflammatory agents) %] x| e} &2 X 59|

g AHEEE By R JEHeRe Y549 A=
(extracorporeal shock wave therapy; ESWT) Ei= wWulo)
Zoro] ojgh WALE, Tekhighload)] ZELET
o gz &% 24 U 50| 9 th(Buchbinder 2004;
Goff & Crawford, 2011). A|&A" gt ZH o|%
Wl AQiga BB ATt AFHo] BAHem A
EAflen AZ 44 % ARGE B 25 @

gus

el W IUE By 459 DE, 163
%@%71 T & F8 IS Ag 2= o]
2511 JrtHRompe 5, 2015). 3+ American college of

Foot and Ankle Surgeons(ACFAS, 2001)ofA] wrist
Clinical Practice Guideline(CPG)ol| w2 S-H 7]7ko] 6

AY olgoln, B BEH AR BAo| gl WA
st 2upg Bl 14 B YA (RS
AT ATHMPoil 5, 2008). ©] H% A5 At th:
o HYATE B 1 A} AFEC] YyHoR U
o ALGHT YA HE A B BFS fusiy 1
ARt o) Aol W HE AT e AgAoR
sto] A7IHOR 7|54 BB Byl i of

ZH“?‘ xqo] 011:]-
Ho)=Ant 7o FAHES Hs)| & & Y= A8
A o %xﬁg W o ® dhutee] o] A (specific) & &

=] =
Fo FyHom 4 A]é}b ok 3

i
4
52,
I
W
QL
52
of

th(Digiovanni 5, 2003; Digiovanni

o)
2006; McPoil 5, 2008). Ehute 3= AA o =2 71A
RolE guel 1277ke] Wi 2sheEe g
Zuhgl W obURt SARE WS BAEES Ak
ofdd 2 =T F5 §E W (tendinopathy) 3]&E-of =
o A% TRy et wYeENT Og o4
st a7} Qlthal s th(Malliaras 5, 2013). 124 27}
A el A2 o5 sAES ZHY A4S S8 1
R AR AFH A Tl SR EelA w

Z o] &g

AGohet A%
Aolshu] ¥4 1ol A3t
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hd dmbe fapgow Zeube XE g o R
AelFAa AwGBHe HiEo 5ol4 WRSE E
HHSE ks 242 123 ARE o Wiy 2
9 5, 55 Ak, 7155 AR ¥ avE vl
sto] ARS8 9 oS 2 A5d 5 5
Arwle AAsk=E Atk

I |44
L A7dgida € A%

2 At 20189 14 o] % FAMAl o] Y
P el ARE2RE 4, AVeHIY, 250
AALE &8l W Eete et o s S v &
A727F gt 2 4083 o= 3}3'1‘4. Aol H

= 79 &) 05, 47 = (power) 0.95,

0
B agelA azel v

=4 Al Ha3st giAd* =5 G power 3.1.9.2(Heine
Heinrich University, Diisseldorf, German)& %-3f AAFH
7%4 ai 367 ol4te] tlaxt Wad Aew et
A 5L 18ste] 2R 7R 407 22 A
7@6}‘21‘3}- McMillan 5-(2009)2] A-of] w2 djAke] Al
A9 A7 1) d™2 T 18~65A4] Ao, 2) 4
N o4 WHEA FF B, 3) 4% HRAW 22
F= =2 I:ﬂ-]j]-l:]— :LuP x] /\] BE= 3, 4) tﬂ-]j]-lﬂ— -+
o} A7k 40 m EE T ol4el Zolu] |97 EE 1)
Jy iy, FEE, 42 dy iyl A E e A,

d A9, 3) d4l 4 22 6o
2

BgAts A Sl GA Fol FAME Awmow
AABG R, FA7IZE F THE oFBol A RS
A ke A ohstan

A J&E=Aut 2FL= Z=Au}l Av|(Duolith SDI, Storz
Medical, Swiss)& ©]-&3to] HAA7]4 z=0] HFD
(focused) WA 0.2 4ol Qle H9jofl 485 = WHe
2 AAEUNS 54 uHAE 485k g2 Al olA
0] Z 2] 7 o] ¥l (applicator) = 42 WEFCZ 15 mm 110101
0.25 ml/mm*(Z23 4 Hol Z2Z)=Z 20002 2|7 =7
A & Fo=don, S 357 &% F 1394 &2
Ao m F3ulo] A vhEA o m HAIEQITE of&¢
Aol8 = iAol =2 gt =S F3 7
ol At Ao AFHor AAEHUNCH Ao w
2} A 85017t %A = th(Gollwtizer 5, 2015).
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2) E0|H WZRI25(Stretch group)

Digiovanni 5(2003)¢] @70} e WM A HE
Sold WHLEFL AR eAAelA BFol U
= e 2w chel 912 WAAY TS BZo] g
& 29 Agsle] WE Wbere] npebRi(Rs| e vier
o] WE)S PAH T Grtere] ofx| 9] FE
WHo| LA whx o] Boz G| A5}
gtk )3 whube 2upe) 7148 F88| $457] §)
S WULES e B MR &7 o gdte] 2
Ue EHASES W SSHACHFg ). B YRS S 12
% gk sho] 38, 102 Bk 1089 BALES 47
shgom % U mEe BES Tash: fARE @
uo] Solx WS z7h AAlskTHDigiovanni %
2003).

Fig 1. Plantar specific—stretching exercise
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Fig 2. High—load strengthening exercise
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ZHH|(5 to 12 MHz linear
probe, TU 22, Philips Medical System, Bothell, WA)E ©]
&3t LT AT Azl o) SH = U
A= e =& AAolA FEBEE Hot
= AAHE] 7R AA w2 AAE RIS
e BEupzolz|abd W wylele upso
Bjoll Al T=2kH(probe)S T35 2w o] Haie
AA Z1Z(long axis)yS wheh 7heH| a2
A

o
o
>

E3ly whuigr 1uke slolsle] F
ol HAl & dofzl YA ouj2 5 =
5g olgste] AdAelE 2T ke FRGm)
T3tttk Skovdal Rathleff 5(2011)9] ¢1tof w2
ST Fu) S AHg wnbe 2uke] S Sgete
Wol| et AlFw o] Azt g 0553
th(Skovdal Rathleff =, 2011).

2) &

ol

HE
52 ARE 2354 A" A HE(visul
Digiovanni 5-(2006)

Je2] VAS & o] g3l
4Bl EZ0] okl

ST P
of whuber Tuty] FAE0] F2 &
QL (1) 3H% % 7 A o] BHe] Hm, @) obd
A e B ne $3

ox
1
rlr
-
o
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N
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)

|al

=) A 4=(foot function index, FFI)= % Fuleg]lA

HAG o] vyt BHE Hesd BA, B2 AL

|5Ao) A2 Hrlslr] s wmotd 27} 719 A

A G S =Tolth B3 50 %

), T AITHS FE)Y H=S Vel 3714 Al
=2 T 2309 Fmoem FAEHE 4 g

of digt S5 0 10 ¥7ix <] x%y} o) A Ao &

715 A=

g ¢
N

=), Aol (9 &

U ebd th(Budiman-Mak %, 1991).
10 & oo &=d 4= k= 7‘*:. | 3ol AdolA
el ALgE| T glov] wube 2uby, R B

Aol HrHE e HEEst eyt dFE
(Bal 5, 2006; Grondal 5, 2006; SooHoo 5, 2006)

H AL A ARF Shto] HE 7% Z|4x(Korean Foot
Function Index; KFFI) ®3F QE 3} nl2k7x] 2 3 7] 9] A
BAE, % 2379 Sut m oz FAEYCT In £
Q0179 A2 B8 F3F W ABAFICOTE 5574
T 090, A= 094, S E5AHAE 091 2 o &=
@ MEE Briohle RS Holt Aoz M
AtHIn 5, 2017, Lee 5, 2019). &2 AAFoA+= KFFI &
Agale] 4 A3 Fo) 754 JEE Yehs %
Aol wats ZAshck

4. BAu

1 0

He

ZA A 218 MR, sk AR EA 9

Mol digt EAAS BAsy] dd EREE

(independent t-test)= AIA|SFTh 183l SR A, 3

8%, 125 F7 H: A 18 2 ke 2t %,
3 o

s
% A=, 7T

T |10
ol oX

N

g
measures ANOVA)S AlA

NEEES

2 ek B el e A, 1 1) ol2
Ao odolry] gstel AFAYOR T g A
B Fol wskEenE  Tekel SYRE oA

(independent t-test)2 A A5} ESF AFZAAL 132
eng 2oy 98 B2y
S Agatgon fol4z ¢ =01 & stk EA4H
+= SPSS for windows(ver. 22.0)2 AF-&3}%th

17 (Bonferroni correction)
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40 A BAAS BAT AT BE SAGCIN 1 F 1 $o% Aol GelthTable ).

Table 1, Baseline demographic and pre treatment of subjects for each group (Unit)
Mean+SD
Variables P
Stretch (n=20) Strength (n=20)

Age (years) 52.25+8.65 51.90+9.40 913
Gender (male/female) 5/15 7/13 .520
Height (cm) 161.30+10.28 162.55+10.30 656
Weight (kg) 65.75+8.16 66.50+8.90 917

BMI (kg/nr) 27.11£5.10 26.69+4.12 531

Pain duration (months) 9.45+6.09 10.65+5.80 .633
Dominant foot (right/left) 17/3 14/6 442
Affected side (right/left) 15/5 12/8 .520

Thickness of

the plantar fascia (mm) 6.64+3.74 6.60+2.46 787
VAS 1 pre-test (score) 7.56+0.66 7.68+0.80 581
VAS 1T pre-test (score) 6.23+0.56 6.42+0.50 375
KFFI total score pre-test (score) 55.80+12.70 58.80+£11.66 113

Stretch=extracorporeal shock wave therapy+specific stretching exercise group; Strength=extracorporeal shock wave therapy+high-load
strengthening exercise group; VAS==visual analogue scale; KFFI=korean foot functional index

2. ke 2uk £ ws of Fpolol tht £4 AT ZYAY b FEIE ol
Aol 8 B o Lkp<05), Wetat YA 7he] 4B 24
WYL AL O] 3F, 8%, 2% F EF AL oA o7 2ol7h YTHp>.05)(Table 2)
Table 2, Results of changes in the thickness of the plantar fascia (Unit : mm)
Variables Pre-test 3weeks 8weeks 12weeks Source p
Stretch 6.64+1.37° 6.31£1.38 6.23£1.32 5.98+1.40 Time .000
Group*
Strength 6.60£1.25 6.28+1.26 6.14+1.32 5.85+1.23 T .584
ime

“Mean+SD

Stretch=extracorporeal shock wave therapy+specific stretching exercise group; Strength=extracorporeal shock wave therapy+high-load
strengthening exercise group

I w4 2w A 2 5
Ex X o2 = JIXF AlSH o] E= 0 - - -y =
&S B |1okE & U8 oY e &3 B 2N ) HERE BROIA §3 Kol 1
MEen
o —
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Aom(p<0s), F 27k HlLE YT AFAANA B4 A£Z HATHp<O01)(Table 3).
Mg 125 Fol At skl WA o] ula) Golgt

Table 3. Results of changes in the pain intensity | (Unit : score)

Variables Pre-test 3weeks 8weeks 12weeks Source P
Stretch 7.56+0.66 6.20+0.62 5.95+0.59 5.02+0.53 Time .000
Group*
Strength 7.68+0.80 5.83+0.64 5.54+0.64 2.69+0.27 . .000
Time
P .104 .089 .001
“Mean+SD

Stretch=extracorporeal shock wave therapy-+specific stretching exercise group; Strength=extracorporeal shock wave therapy+high-load

strengthening exercise group

2) 85 d= Il ofFloll MU= 0 mWe S5< I SN 1Fo] FT A HEoA fo%t AfolE H
HE=? AL (p<.05), F 7t HWE {3 AAFHGANA S
19) Zpolo] et #4 A A 2 Fampet gy BF SUAE=OD(Table 4
Table 4. Results of changes in the pain intensity || (Unit : score)
Variables Pre-test 3weeks 8weeks 12weeks Source p
Stretch 6.23+0.56" 4.82+0.58 4.64+0.64 4.04+0.67 Time .000
Group*
Strength 6.42+0.50 4.69+0.54 4.35+0.49 2.22+0.65 ) .000
Time
p 517 334 .001
“Mean+SD

Stretch=extracorporeal shock wave therapy-+specific stretching exercise group; Strength=extracorporeal shock wave therapy+high-load

strengthening exercise group

Table 5. Results of changes in the functional performance (KFFI total score) (Unit : score)
Variables Pre-test 3weeks 8weeks 12weeks Source D
Stretch 81.23+11.56° 57.82+10.58 54.64+10.64 49.56+10.67 Time .000
Group*
Strength 85.42+10.50 54.69+9.54 50.35+9.49 26.2249.65 Time .000
p 751 484 .001
“Mean+SD

Stretch=extracorporeal shock wave therapy-+specific stretching exercise group; Strength=extracorporeal shock wave therapy+high-load

strengthening exercise group

ObA LS Z0fed Sixjof CHSH S2|X|RA Yo S0|X WA= 185 Usese| 51t Hu 157
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