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Abstract

Objectives : This study attempted to systematically analyze studies of pelvic correction treatment. To grasp
it from the overall perspective and evaluate the effectiveness of the treatment, only randomized control
studies (RCTs) which correspond to a high level of evidence were selected.

Methods : The study included 16 RCTs which were selected by total 695 studies searched in Korean Journal
by searching site RISS, NAL, DBpia. Outcomes were assessed by Meta analysis and Cochrane’s Risk of bias
tool was used to evaluate the quality of literature,

Results : Pelvic correction treatment had a significant effect on the relief of VAS, ODI, flexibility, shoulder
tilt, and pelvic tilt,

Conclusion : Pelvic Correction proved to have a positive effect. To have more certain result, a method to

minimize bias should be considered and designed.

Key words : Pelvic Correction Treatment, Randomized Controlled Trial (RCT), Systematic literature
Review, Meta—Analysis
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Fig 1. Flow chart of Study Selection Process.
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SR Ax, A7 9 SH] AR R S(1HA)o]
A E= AREITHTable 2).

A2 34 ZHHE 7] (pelvic manipulation,
1), =75 AM8shs AR 6H), &2 Hdshk=
g2H0H) o2 BF38199a1, ASIS, PSIS, abdominis
(transverse abdominis, rectus abdominis)S T3
2 sfo] g FAHORE 3 ZHoY IS5, BH Y
O IS5+, A S5 5 AEE ookt
OIS 7IEHo® ARSI tHTable 2). W& AleR
L OlE B g2t} placebot| RS ARSI
a1, 3O AtellAfut Z42F 3] X7, SRR E|o|,
oS tiE AR ARESHTH

R
-
s

3

i

3. Ea2137|

IRt ge] ARavE A7 uf AR FrRE
ol VAS(7M15717.25727) - ODI(4HM1516.29) | Flexibility
(A, 379) oA 322 TR AN Pelvic
tilt, 6MTB2 ) o7 gate] MY LS vl wdt
Park23)2] =&(p)0.05)& Alleti= 217t digsh=
=wolA EHF Y A BE WS FARe] AR 2
Placebo th&<oll H|al F2Jgh &3k} 2)3Ith(p<0.05)
(Table 2).

2 AGofAe AR AF Az HrixEa oyl

=2 ARESE VAS, ODI, £/ (flexibility), o7178Ak
oF Zut Al sl 2k Aol thgt wieRRAE %
it A= 3A 7] (manipulation)iHe: o]&
B, BT st st B9, AmATE 54
V@S 71 Aeollr] S SE2 5L 8t
U AB2APE 5 A0] S5E AATFE AR
olA EsEgtet

1) VAS

THLII6207200) A1) wEtE|QiT), A Tty
A B (FARD) oA d2atETE VASS] 74 Egol
Hrha VERGTHMD: 17.27, 95% CI 8,25 ~ 26,28,
p=0.0002).

Amrel] uheh £53S o, 71a8S et vk
Aoll= 4H 0] A7t E3HE QI (N=4, MD: 24.75,
95% CI: 2.50~47.00, p=0.03), =75 E3+ Z9ku
Holl= 1370] ¥ 7} ZhE|o|(N=1, MD: 22.10, 95%
CI: 21.82~22.38, p<0.00001) & AL B&= iz
of Hlel A= FAENA FAH R [Fon|gt At
£ Bk Algol HYH 5S35 Iy
739 29| A7F ZRE U=, o] A= dE
vl |7 fFagoA AR fofugt 4y
Holx] ¥algriN=2, MD: 0.55, 95% CI: —10.16~

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random. 95% Ci IV, Random, 95% CI
Kim 2011 243 0.1 25 22 07 25 161% 22.10[21.82, 22.38] "
Lee 20145 a|.T 7.6 38 348 33 ar 19.9% 3.80[0.16,6.44] ™~
Lee 2019 26.7 6.3 18 224 65 17 156% 4.30[0.06, 8.54] il
Ryu 2015 32 1 18 -5 3 16 16.0% 37.00([35.46, 38.54] .
Seo 2017 391 213 20 9.7 184 18 12.3% 2940[16.77, 42.03) .
Seo 2018 3913 21.32 23 873 184 23 12.8% 29.40([17.89, 40.91] B
‘Yoon 2018 396 242 21 47 233 21 11.4%  -TADE21.77,6.97] -1
Total (95% CI) 163 157 100.0% 17.27 [8.25, 26.28] -
Heterogeneity: Tau®=131.41; Chi*=628.43, df=6 (P = 0.00001); IF= 99% Soo a0 b a0 100

Test for overall effect Z=3.75 (P=0.0002)

Favours [experimental] Favours [control]

Fig 2. Forest plot: VAS

Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Lee 2019 7.BY 2458 18 635 1.3 17 257% 1.32[-0.03, 2.67]
Ryu 2015 16.1 19 18 -54 21 16 256% 21.50[19.43, 23.57] =
Seo 2017 152 111 20 -51 103 18 241% 20.30[13.50,27.10] S
Seo 2018 16.22 11.08 23 -3.04 918 23 245% 18261238, 24.14] .
Total (95% CI) 79 74 100.0% 15.23[1.90, 28.56] -

. 2 rhiE= - F= I t 1 u {
Heterogeneity: Tau®=179.59; Chi®= 281 .42, df=3 (P = 0.00001); F=959% oo 20 b &0 100

Testfor overall effect £= 2.24 (P=0.03)

Favours [experimental] Favours [control]

Fig 3. Forest plot: ODI
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11.25, p=0.92).
2) ODI

f30= I3t YL 7]%%}011 =g 554
T, AR,
107 &3, 2 67 == 0~ 5@4 @#.%— Hofstod
WB.9 ()2 FA|3H= ODI A& =
Amto| A9 a7t fom)gt A QJ‘P 4= k4
studies, n=153, MD 15.23; 95% CI 1.
7=2.24, P=0.03)

15 718 Fet Evtay el 8- 3 A
7} sZ9k= 8L Oﬂi Tl L7t opd ol 12=0%(P=0.58)
Ao Z e} 1Ay 2El o]&
STt DﬂEhﬁ A}, FAEo] tixtol vlsl SAS
How {oulgt ¥3E YeERHIaL(N=3, MD: 21,08,
95% CI: 19,20 ~ 22,96, P<0.00001), Al&o] Hajw
+EaNE T SV 1] A7t =Gl
dddolEnr uHRNEY MDE F5t0] ARESHAL
O P=0.05% 0,055} 247 ¢rona EATHA O &
A% zZfo|& [foJu|gt HILE VERA] ot &
2= QJATH(N=1, MD: 1,32, 95% CI: —0.03~2.67,
P=0.05).

2 o]AAo] Lk

3) S9N flexibility

FUYS ARAEE 71 34 =F AT 7 o]

S Xzzael R Yo A7 Bl et MAX 2ot nF

A4 17 Az gkl 4%(P=0.35)2 Z}7e] At
A wete]o] v Ay B o] gkt vE
A dat A4 29 HslgolA AR SR {9
3t FIP971 QU TH(MD:4.94, 95% CI 4.64~5.23,
p<0.00001)(Fig.4).

o:
ul

4) o7l At

o774 A= Shisei Innovation System(PA200)A}
Al &7 ARlE olgst 5 9 25 d8o fAI7t
Ao AR T oj7fiolA Hlojd AZE &
AP AY 292 AR marker 22 T A FEA
7] (body sty1e>§ %% (Klm”bo}ﬂb} 233 A3
(angulometer)E& ‘T'x} HoFo g TIE B C)XEHAHA}
7|(MAMIO95)E Al MZ3E AR £ (Ryu’)sh=
Ao M2 ohE NEE ARSI FE2slE 3
T *HStandardized Mean Difference, SMD)& AR
sto] ant=a7|E ek

=0 FEA AR Ay o]dAdo] 2 Aer U
ERH(p=0.007, 1*=80%) WHANTZEHS AL,
11 Ay 323k HHAHSMD)E —4,15(N=3, SMD:
—4.15, 95% CI —6.21~—2.09, P<0.0001)©.& Cohen
o at=7| 7| A S8 Y X o] YRt
o7 HAE 7WAdsk=Hl Qo] SARCR & A7]9 &
7h Shee UEhItHFig. 5).

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ryu 2015 3701 18 1.2 06 16 97.1% 4.90 [4.60, 5.20]
Seo 2017 45 42 0 17 39 18 13% B.20[3.62 875
Seo 2018 4454 4.21 23 165 39 23 1.6% B.19[3.84 854 -
Total (95% CI) 61 57 100.0% 4.94[4.64,5.23] I

o T = — — - I 1 1 } |
Heterogeneity: Chi*=2.08, df=2 (P=0.3%), F= 4% o0 a0 b a0 100

Testfor overall effect; £=32.99 (P = 0.00001)

Favours [experimental] Favours [control]

Fig 4. Forest plot: Flexibility

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
V. Random, 95% CI

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Kirn 2016 11 04 16 -01 041 15 43.2%
Park 20145 -514 099 T 429 05 T o125%
Ryu 2015 -0.8 0.3 18 -0.2 041 16 44.3%
Total (95% Cl) LY | 38 100.0%

Heterogeneity: Tau®= 2.23; Chi®=9.99, df= 2 (P=0.007);, F=80%
Testfor overall effect: 2= 3.95 (P = 0.0001)

-3.20[-4.42,-2.17] L
-11.26 [-16.29, -6.23] —-—
-2.98 [-3.99,-1.87]
4.15[-6.21, -2.09] []
1 ] 1 ]
-100 -0 0 50 100

Favours [experimental] Favours [control]

Fig 5. Forest plot: O{7lf ZAt
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Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Std. Mean Difference

Std. Mean Difference

Kim 2011 -0.44 0.02 25 012 003 25 11.0%
Kim 2016 -1.2 045 16 o 01 19 18.3%
Lee 2018 -0.18 0.09 18 0.04 008 17 18.6%
Ryu 2015 -0.7 02 18 -01 02 16 18.5%
Seo 2018 -0.18 051 23 003 D14 23 189%
Wu. 2016 -10.3 063 10 -133 1.4 9 147%
Total (95% CI) 110 105 100.0%

Heterogeneity: Tau®=6.93; Chi*=120.45, df= 5 (P = 0.00001); * = 96%
Testfor overall effect: Z=4.45 (P = 0.00001)

IV, Random, 95% CI IV. Random. 95% CI
-21 62 [26.07,-17.17] -
-3.19 [-4.30,-2.09] .
-218[3.03,-1.37] .
-2.83[-3.93,-1.93] .
-0.55 [1.14, 0.04] b
-7.61 [10.47,-4.74] -
5.13[-7.39, -2.87] L}
-100 -50 0 50 100

Favours [experimental] Favours [control]

Fig 6. Forest plot: =t ZA}

7H ol kg HE AteidRte] 74%01]/\1
Al(gravity goniometer)?] ¥%£2] angulometers %
=5 7P =2Aol dakete] IRt 71e7] 2 S5
£ 02, Seol WAl o SEHGOIA 274,
Lee25>b femoral head line% 30 ilium& Akt

L 7412
I

E |

arkerg o] Al

4=

o T
— T

=

=

SMD+= -5 13(N 6, SMD: —5.13, 95% CI —7.39
~—2.87, P<0.00001)o&2 P<0.050|22 =4t WA
A2 gzl vjsl] AR foulgt gyt 9l
Ark(Fig 6.).

6) 0|0z SHMEo| WIIK|HEE=

ZHAH B E #Asl= parameters® AH-3-5H=
ASIS—PSIS tilt angle, LLA(lumbar lordotic angle),
SS(sacral slope), PT(pelvic tilt), Pl(pelvic incidence),
FHD(Femoral head height difference), ICH(Iliac
crest height), IW(Iliac width), SW(Sacral width),
pelvic height T ZHH} S1R|9] AJHUBAE Ha=
thejdo], HA FARE, AUl QlaL, A
oo} IANE He AF, 259 Zi—zr‘?_}—.ﬁ Loz}
Ao} ol el I A3t )
3Fol5k= Limits of stability test, /ﬂiﬂ%ﬂ sad

Ely

Z ZQa7Zlo] 8|1l BEAEAY o]F X

40

OO ‘

ERISH= Gait ability test, Time up&go test
(TUG), 10—meter walk test(IOMWT), 3}*]+2<]
HEPL glom Uoph AR BANE, He 99
2, AElE, AEAEA, AR (cortisol, CRP) &
T ARSI

A 16%9] RCT 952 thal ROB H7HE A%
skckFig. 7. 9).

ALY A Y RO BT ol g Ei
YFES olgstol TS wigE ARt AF
3 I 4T NIEY 9170l e S0 WY

WY B ETOR WD, Lol Ao

ugeeA] el Tistel QeI ool ulE 19 2
Sz skt AT Holat, ATl e b
Y Gl At thgte] (27 47, Hlol,
ApA), £ ThH] AR, e mhabA] o] 9% Ao
2 E44 AT SRR AdeiA Ela, w4
HAE A WOwA HJo|Z LA Hof Lrkge] &
ZM it ghgksto] ofo] sl 9wl -2
o e BE HEY 0] &S How WY
3, Woleta AFE AL oo EHs B e
EY BeTo Bl ol2)e] el
H A AL Agstn A FolE Teicka

g2 0 5y 9lRlo] rha Bota, A3

) R A9 B Blstolc) k%

r£ rlr
okm re, ml_]
Nl it o orlo
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias I

0% 25% 50% 75%  100%
. Low risk of bias |:| Unclear risk of bias . High risk of hias
Fig 7. Risk of bias graph
s & R R =z & ¢
1 & = = F o @ 3 =S e =
hJ [} [ [ L) (o) (o) [l [ [ [ L)
S =2 2 2 @ @ 2 2 < 2 2 g g

Random sequence generation (selection hias)

Allocation concealment (selection bias)

@ O & tzea

® @ |® |ciozuooy
@ @ & |swzoss

QO |0z

Blinding of participants and personnel {perfarmance hias)

Elinding of outcome assessment (detection bias)

Incomplete outcome data (attrition hias)

Selective reporting (reporting bias)

Cther hias

Fig 8. Risk of bias summary
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WE dfolH TREZS gloi} diEs BE A3l
2 Hust Aog wusie] HlEY 9y oo Byt
Shoich 1 9] B BE AoA 27129 vE
2ol oiA7k Qout vl A W vt SR
A7} ek wetstel NBY 9JY BER Brts
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go]A}@-o] = Lo = =118,22,26-27) o °

=

V. & &8

. olell
A= Rk o] sy Ejl?l’ 7]t —‘?55}14 EH}—:\LL o
/\H\ @(RCT) :,L%% ;21]74]14 o7 _ﬂﬂs}oq =4l WA
A= Fa8ES AdAor FAskaL, 1 84S Al
Alstazzt shelet,

= 2 A=A I or TP ol R A
|Eo] AE 22 B 71
drop table technique, 7F~E|2 719 (Gonstead tech—
nique), YukA¢] slo|2zHE 27 So2 AFGH
Folzzalele] ofz) 7l9gololr), ol2lole F24
LR, 54 AAEEL-E, HEAIES-E, pelvic

[e:

(Thompson technique),
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manipulation 5 ZRHIPARR], ZAYURARR|7F ARE-E]
AUk =G5 ARERE aje e S RIS Elo]
3, PPIT(EZW &7 ©°0]3)9] gHold a1} S.0.T
blocking 7|Ho] AHE-E|SAL, F5 8 O2E 55|
71, MET(H Zol|A|71H) o] A=, + A&7
HO= ASIS, PSIS, abdominis (transverse abdominis,
rectus abdominis)E& EZE ot ZHF £ ZZA0]
U 5 5 Y 3] IS Ade S
Solsldt,

2 dtollM= 54 MRS SR
B A o] X REHNS ZAVSA] Qkgkar
BEE Fi02 A=9 GRS B
sholch, WA IR AMBEo] fESS ulah
F 22 Q) WyhE TS0l VAS(7E]L 172527 St
AHBB|M617.25.28-29) - ODI(38]15716.59))  flaxibility (3
SP19), oKl =)ol thelo] By A &
7o) §RAS BAfRlsIT) o Bukg} BRislo] 4

2 A 2o @F 73S AJZAA) A= (visual analogue
scale, VAS)O|4], 250 = 13t AL Aoy
E A AET QEA| X|4x(Oswestry disability
index, ODDlIA, AIA| 29 3 A F =0 ¥}
£ oiet Zwt BAE EeiA ettt gk Aot
3}11‘4 2 =wollAl v 5719 B7EA|aE Qof| thekst

I B 0] A EE] =wrkeh 242 ohesHAl A
|, A= avte] gk AebdE SEsk] flaiAl
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512] eFFS ol Bls) MD=24. 752 VAS 2,475k

44 (p=0.03)°ll, 75 AHESISls e MD=
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gt aE B, e aHS WA AY 54 5
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