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https://en.wikipedia.org/wiki/William_H._Harris_(orthopaedic_surgeon)
https://www.bing.com/ck/a?!&&p=29c574011eaf167a6450faa20b69d3a11426d7cd6a5ec8d73a356b6780bddea3JmltdHM9MTczNTI1NzYwMA&ptn=3&ver=2&hsh=4&fclid=07806ae2-0800-6413-3b67-7e0009ae6508&u=a1L3NlYXJjaD9xPUNvbW9yYmlkaXR5JTIwd2lraXBlZGlhJmZvcm09V0lLSVJF&ntb=1
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oA Adddaal) s Al MAAY ) g il JAd Gigan Jara o clan) GRs AT ey §laiul
(Shmz\.h‘gmz\yfw:\ubé) Cpbenal) allial) JAIAT daje

o3 oy oSl |zl : el ]
Hlay) |l
:BMI dga S S S (CPFN) 4c sans
byl | cmodall [ ddaball | i (NCPFN) e sana
Hdaall Golsud
daalad) Gilgud)
:Alilad) (5ol gul)
g2l Gl
il (3 gl

G Al b il

Parker Mobility Score

Barthel Index

Harris Hip Score (HHS)
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(A Randomized Controlled Clinical Trial)
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k) gl ;1.55‘9 sl Jagia 45l3al Test

Independent T-
Test Ay
Maximum | Minimum | Std.Deviation | Mean N L
P- t Aalla
|
Value ‘fd
()
95 65 7.61 75.97 | 41 CPFN
0.975 0.032 90 65 6.2 76.02 | 43 | NCPFN
' 95 65 6.88 76 | 84 |

38 lael gt aly Gas (33095 LY 265 (e atjlect gl diedl alil o i Goldl Jsaad) (g
O ) Jlael Cinglis (CPEN) cuia) s ae PEN degana g i (6.88+76) dual
(NCPFN) ciiawd) s (53 PN degana b Ll cdin (7.61275.97) avssias 1,95 ) 45,65
A (6.2£76.02) o sier A1 90 5 165 G0 el S
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Chi-Square Tests dalleal) 42y
Chi- gadall
P-Value gss NCPFN | CPFN
Square
38 18 20 Al P
3
45.23% | 41.86% | 48.78% | Aagiall dpuil) "
46 25 21 Al » |
0.524 0.406 - . |
54.76% | 58.14% | 51.22% | 4agiall dsll
84 43 41 Al o
100% | 100% | 100% dgtal) Al &

A lSy (Y g oumpal) B fST il O]l i panal Wy ] 5 oS3 ) Al AT g5
Ui e PPN degena b Ll «ilY) 00 (%54.76) ilia (%45.23) dugpaall disad) 8 €3
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ANV @l By aas Y il (@=0.05) Lilasy) ANAN s (10 ST (P-Value=0.524) dilasy)
AN (ggine die (NCPFN = CPFN ) 23l icganal Ty iyl )5S bS5 (p dilias)
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Independent T- | Maximum | Minimum | Std.Deviation | Mean N 4y BMI
Test dallaall | (24/89)
P-Value t
0.18 - 33.98 24.23 3.04 28.95 | 41 CPFN
1.351 34.34 24.51 2.86 29.82 | 43 | NCPFN
34.34 24.23 2.96 29.39 | 84 A

Cua 34.34 N 24.23 e atdic aual) A0S jaie dad angly Al ol o) aan salidl Jeanll e
Crian¥) in ae PEN degane 5 (2.96+29.39) duall 3V aval) AES jetia A Jasssia il
desana 8 Ll (3.04+28.95) Lasias 33.98 1) 24.23 (m pmeall GBS jaita dad sy (CPFN)
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.(2.86+29.82)

2t Independent T-Test Lol aladiuly Luhall Jie geaal aval) A i dad o 434l elalg
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taliall a0 s Auall g35-4-1-2-2

Independent T- Lid) miliiy zokall s ganal 1885 daslial) 3l Slaal) CilaiV|g Jagiall (4) ad) Jgaad)

o) il by daslial) 50a Jacugia 43 jlial Test

Independent T- | Maximum | Minimum | Std.Deviation | Mean N i.izuh

Test dallaal)
P-Value t

0.759 | 0.308 24 12 3.89 18.34 | 41 CPFN

24 12 3.51 18.09 | 43 | NCPFN

24 12 3.68 18.21 | 84 A

daglial)
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530 Cingl i (CPFN) i) s ae PN degana (35 ¢(3.68£18.21) duall 2)4Y dasidl) 5
(NCPFN) cuiawd s (5% PFN degana 3 Ll ¢(3.89218.34) Lavsiar 54824 512 ¢ dailidl
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P-Value | Chi-Square NCPFN | CPFN
0.519 0.416 44 24 20 daad) O dga

52.38% | 55.81% | 48.78% | 4usiall dpuail) dlay)
40 19 21 daald) g

47.62% | 44.19% | 51.22% | Aagiall dpuail)
84 43 41 daal) g 3anal)

100% 100% 100% daglall At
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) s ganal @, Charlson Comorbidity Indexd Slaall CihaiVg Jagiall 1(6) Al Jgaad)

Independent Maximum | Minimum | Std.De Mean N lizuh
T-Test viation dallaal)
P-Value t
0.146 - 5 2 0.67 3.46 41 | CPFN
1.46 5 2 0.64 3.67 43 | NCPFN
5 2 0.66 3.57 84 A

Charlson
Comorbidit
y Index

5 M2 (e aaxic Charlson Comorbidity Index ded cisglsi disll ahdl of aad Galad) Jeanll o
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0.635 1.708 21 11 10 Al ASA1 ASA
25% | 25.58% | 24.39% | dugiall duudl) Classification
33 17 16 Al ASA2
39.3% | 39.53% | 39.02% | 4usiall dauail)
23 13 10 daxd) ASA3
27.4% | 30.23% | 24.39% | 4dugiall dpudl)
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84 43 41 sl gsanal
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ASAL A culSs (rdall e el Wy a4 ) ASA Classification cua duell 2l ¢35
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zal) goil Uiy The Singh Index e i< 4jlial gy

Chi-Square Tests gsaxall dalleal) 44k
P-Value | Chi-Square NCPFN | CPFN
0.21 3.122 29 14 15 Al sl dapn | The
34.5% | 32.56% | 36.59% | dsiall dpuil) Singh
30 19 11 daad) igli 45 1 | Index
35.7% | 44.19% | 26.83% | 4ugiall dpuil)
25 10 15 daal) AA6 da 0
29.8% | 23.25% | 36.58% | Augiall dpuil
84 43 41 aaal) g5anall
100% | 100% | 100% | 4giall dpwil

) Ayl Lo i€ (2 Dal e ganal Ty 3 ) The Singh Index cavs dul) 3l ¢35
e PPN desana 8 Ll dugjadl dumll 8 (%29.8) & dajally (%35.7) aslill ds )l (%34.5)
G dajally (%26.83) Ll dsalls (%36.59) (As¥) dspall duws cialié (CPFN) ciand gis
(%32.56) JAs¥) dnall dps cialé (NCPFN) ciiesl s (50 PFNde sena 5 ((%36.58)
[(%23.25) & dsyally (%44.19) dulll is jally
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gl sicgend Uids The Singh Index ch)Ss o (3558 lia IS 13 djeal aye IS HLas) Gabinsg
Y &l (2=0.05) dflasyl ANV (guue e ST (P-Value=0.21) dilasy) AVall dad o

— CPFN) 3l i genal Uiy The Singh Index S5 ¢y dflas) AN 3 (3558 2as

-(@=0.05) 4slas) AV gsiua 2ie (NCPFN

:Cortical Thickness Index s duall ¢35-9-1-2-2

Tty gl Ao panal &g Cortical Thickness Index. Slaall CilaiV|g Jagiall 1(9) ad) Jgaad)

zal) g4il (g Cortical Thickness Index b sia 4ijlial Independent T-Test Ll

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N 3..5:9}:
Test dallaal)
P-Value t
0.359 ]0.922 0.46 0.12 0.094 0.286 | 41 | CPFN
0.38 0.15 0.076 0.269 | 43 | NCPFN
0.46 0.12 0.086 0.277 | 84| A<

Cortical
Thickness

Index

&) 0.12 ;e aaxic Cortical Thickness Index dad cuaglp duall ahdl of s bl Joaall (1

(CPFN) cuias) (s ga PPN desane s ¢(0.086£0.277) disadl 3 Lassiall &y o <0.46

dcsane 8 Wl ¢(0.09420.286) dauisies 0.46 5 0.12 (4 Cortical Thickness Index ded cisg)s

0.3850.15 uu Cortical Thickness Index dad cuaslys (NCPFN) cuiasd (@ (923 PFN

(0-07620.269) Laussias

Independent T— lad) aladiuly 4l e saasd Cortical Thickness Index (pu 43)ladl ¢)abis

(2=0.05) dslasy) AN (suue e ST (P-Value=0.359) dilasy! Lisinal) Lol of a3 Test

Lol Auall 38 Cortical Thickness Index laugie Gu ddlaa) ANs culd 3558 aag Y il

= (0.05) dslasy) ANall (ggise 2 (NCPFN = CPFN) £l e sandl
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:AQ Classification i oSl Caiial Caws Al £55-10-1-2-2

ls JLid) miliiy zolall o ganal &y AO Classification aial cailly LS 568l :(10) Al Jgaad)
zoal) g4il iy AO Classification jsie i)y 45jlial gy

Chi-Square Tests gsaxall dalleal) ddy )k
P-Value | Chi-Square NCPFN | CPFN
0.53 1.271 27 15 12 Al 31A1 AO
32.1% | 34.88% | 29.27% | dugiall duwil) Classification
35 19 16 al| 31A2
41.6% | 44.19% | 39.02% | dagiall dauil)
22 9 13 Qal) 31A3
26.3% | 20.93% | 31.71% | dagiall 4wl
84 43 41 Qal) £ saaall
100% |  100% | 100% | 4dusiall dpudll

BIAL s il () e ganal g <3 ) AO Classification caa il 3l ¢35

Ui e PPN degena b Ll g paal) Al 3 (%26.3) A331 5 (%41.6) A231 5 (%32.1)
s «(% 31.71) A331 5 (%39.02) A231 5 (%29.27)31A1 4w cials (CPFN) cuias

A331 5 (%44.19) A231 5 (%34.88)A1 31 4w cald (NCPFN) cuiaul (s (90 PFNAe gass

lay AO Classification S oy (3558 <llia SIS 1Y) Al auye IS Hlas) 3ukig%20.93)

Ll AVA (gsise e ST (P-Value=0.53) dsbasy) AVall dad o an3 el Jic sendl

Za)) i gend a5 AO Classification )< oy &iboas) NS @3 3558 220 ¥ gl (@=0.05)

.(2=0.05) dslas) ANa (s5ime 3= (NCPFN — CPFN)
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s Sl Al (B %J:!}u-\-“ Slaga gall us dial) dfpi—2-2-2

: uSlh LlaY) U Parker Mobility Score (s duall g5 —1-2-2-2

S ganal Uiy yusll Loyl Jé Parker Mobility Scored (5laall Cil,aitly Jaugial) :(11) ad; Jgaal
) godl lay juaiall Jacgia 45)lial Independent T-Test Lis) =iy gkl

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N Ak

Test dallaall
P-Value t

0.471 | 0.724 9 7 0.82| 7.98| 41| CPFN

9 6 0.92| 7.84| 43 | NCPFN

9 6 0.87 7.9 |84 X

Parker
Mobility

Score

e ppdie uSll Lla) Ja Parker Mobility Score dad casgli duall ahal o asd bl Joaall

(CPFN) ciau¥) pjis e PFN desana 89 ¢(0.87£7.9) duall 3 Javgiall ol cun 9 ) 6

& Wl ((0.8247.98) Lavisias 957 o sl dilaY) Ji Parker Mobility Score dad sy

8Ib LLay) Ji Parker Mobility Score dad caaglyi (NCPFN) ciianl (s (93 PFN e ganse

-(0.9247.84) s 9 56 o
olaal sl Auhall Jiegeadd Sl LLaY) & Parker Mobility Score (jx 455laall ¢l

AN (s5ian s ST (P-Value=0.471) islasy) ginall daill o} 223 Independent T-Test

Ji Parker Mobility Score laugie g dflas) ANa @l 358 2ag ¥ Ml (8=0.05) dilasy)

Ailas) AN (g5ise 3ic (NCPFN = CPFN) £30all e sanal dunsilly disall 3 ol L)

- (0.05)

:uSIb LlaY) U Barthel Index s dual) 535 —2-2-2-2

gl e ganal Uiy jusll Loyl Jé Barthel Indext laall Cilai¥ly Jauigial) :(12) ad; Jgaal

) godd Gy aial) Jaugia 435l5al Independent T-Test Ladl )

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N 2\.&3)}:

Test dalleall
P-Value t

0.737 | 0.337 95 65 12.29 | 77.07 | 41| CPFN

95 65 12.48 | 76.16 | 43 | NCPFN

95 65 12.32| 76.6 |84 | s

Barthel

Index




90

&) 65 (e aavic Sl LlaY) Jd Barthel Index dad cuaglys Auall ahdl of aad saladl Joaall o
(CPFN) ciiau) tjis pa PN desana iy ¢(12.32476.6) duall 28 Lawgiall a1l Cun (95
dcsana 8 Wl ((12.29477.07) dausia 95 565 eIl dilaY) Ui Barthel Index ded cusglys
95405 O SIL LY Ja Barthel Index ded cusglyi (NCPFN) cuiedl (s 90 PFN
(12.48+76.16) Laussics

obaa) aladiul Auhall Jesesal uSIL dLaY) Ji Barthel Index o d3)adll chals

ANVl ssiane 0 ST (P-Value=0.737) dibasy) Lsieall iadll o 2a3 Independent T-Test
Llay) Ja Barthel Index Jaugic o Alas| AVa @l 3908 2ag ¥ il (8=0.05) dilasy)
aflasy) AN (gine 2ie (NCPFN = CPFN) 3l i gend duly dial) o8V 5usIL
.a=(0.05)

: yuSIL Llay) Ji Harris Hip Score (HHS) (s duall &95-3-2-2-2

Uiy sl 4Lyl J@ Harris Hip Score (HHS)J (g)lmal) iljai¥y Jaugial) :(13) ad) Jgaal)
k) goid Gy aiall Jawgia 45)\ial Independent T-Test Lial by okl e ganal

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N 3..5:9}: Harris
Test dallaal) Hip
P-Value t Score
0.897 - 88 67 8.69 | 74.22 | 41| CPFN (HHS)
0.129 88 67 8.8 | 74.47 | 43 | NCPFN
88 67 8.64 | 74.35 | 84| )

Cun (88 N 67 e ppaic Husll ALY 8 HHS dad cungls disall Al o aas ol Jganll (e
dad Cinglii (CPFN) el gis ae PEN degana iy ¢(8.64£74.35) duall 2 Lavgiall &by
Criasd Cin 5% PEN degana 3 Ll ¢(8.69274.22) Javsia: 88 5 670 uSIL &ilaY) Jd HHS
(8-8+74.47) Lausies 88 67 2 Il &lay) Ji HHS dad cuagl i (NCPFN)

Independent T-Test laa) alasiul duhall Jiegeaad HuSlh LlaY) Jd HHS (¢ 45)Ral) slalis
(2=0.05) Lslasyl AN (s5ime o ST (P-Value=0.897) dslasy! disieall dal) of ans
Apailly Lial) LY Sl LlaY) J8 HHS Jonsgia 0 dileaa) AN @b G5 205 Y JUilly

.a= (0.05) &slasy! ANa (s5ius 2ie (NCPFN — CPFN) =3all e sanal
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b bl Jal) s Alany) Julailly odaal) il du)—-3-2-2

:Chang julas con Sl 3y Baga—1-3-2-2

Uiy | gd aball Janll 30 Chang julae cuus Jusl) 3 Baga el aadlly @S g5 6 :(14) o) Jgaad)
gl goil by piial) s A4 lial g (g8 JLEA) ilily )Ml e ganal

Chi-Square Tests gsanall dalleal) 42y
P-Value Chi-Square NCPFN | CPFN
0.862 0.296 39 19 20 | Slaa |3y 8ass
46.43% | 44.19% | 48.78 | Adagiall el sl
32 16 15 Al Jssha | Gua
38.1% | 37.21% | 36.59% | Adagiall 4l laa
13 8 6 daal) g Chang
15.47% | 18.6% | 14.63% | 4agiall dauil
84 43 41 dxal) gsanall
100% | 100% | 100% | 4ygiall dsusit)

W dugpaall dual) 8 (%15.47) el 315 (%38.1) Jssiall 3,15 (%46.43) Shiaddl 1))

(%18.6) s oud) 3y (%37.21) Issiall 2,15 (%44.19)

Gy Chang ulee caua ol ) 8353 LSS G (38 @llin OIS 13 Ajaal aupe (5IS sl uliisg
Ailany) ANVAl (ggise (e ST (P-Value=0.862) dulasy) AVall dad o aa3 2 lall Jic sendl
mj Chang ):tebm [GRTWEN ).mﬂ\ RPR-RITN C'_lb\)s.'\ O 3‘:131.;4;1 aNa ala dj)ﬁ RESY Y L.gi (a=005)

.(2=0.05) asilas] A3 gsime xie (NCPFN = CPFN) =Ml e sanal
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s 20,53 daleali-2-3-2-2

saral Ty g alal) dandl an L) Al Ao ) el (aaily oSI g351 2(15) o) dgaad
g il Uiy el S Ailhal e (s i) iy o)

Chi-Square Tests dallaal) 42k
" 5
P-Value Chi-Square g NCPFN | CPFN
55 28 27 Al
+
65.48% | 65.12% | 65.86% | dusiall dsusil) i
- dale al)
15 7 8 danl) )
— = | A
17.86% | 16.28% | 19.51% | 4Aasial) dpul) N
0.851 0.323 - Aol
14 8 6 daald)
16.66% | 18.6% | 14.63% | dysiall dausit)
84 43 41 Al ‘
100% | 100% | 100% | dagiall dsudl) .

V) Bl A colSE (Ol e ganal Ty i3 ) L) D50 daleall Cua Al S g5
PEN deganae b Lol &g pad) duall i (%16.66) ) 3)ll5 (%17.86) skl 33115 (%65.48)
) 5l (%19.51) ankal) 3,115 (%65.86) lad¥) 3l s ciald (CPFN) cuias) (s s
Blly (%65.12) Sy B s ciald (NCPFN) cusand s (9 PPN sana A5 (% 14.63)
(%18.6) udl 3,ll5 (%16.28) szl

e sanal Ty a1 458l daledll LSS G (38 lia OIS 13 Ajaal mije (gIS i) Gaalaig
(2=0.05) dslasy! AN (g5uue (e ST (P-Value=0.851) Lilasy) AVall dad of axi z )
esana Uy Chang Lulee civa oSl 3 B3ga OIS G &las] ANs @3 (38 22 ¥ (6

.(2=0.05) dglas) AN (s5ise 2ic (NCPFN = CPFN) =3l
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)98 oeaball Jasll ax TAD -3-3-2-2

oy gl e sanal T 1y gd alall Janll 3 TADI (glaall Cilai¥lg Jausiall :(16) ady Jgaadl
kel g5l Gy aial) Jaugia 43jlaal Independent T-Test _Lail

TAD

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N Zj:uk

Test dallaal)
P-Value t

24.5 20 1.24 22.26 | 41| CPFN

0.267 1.1_17 24.8 20.4 1.22 22.56 | 43| NCPFN

24.8 20 1.23 22.42 | 84

24.8 1) 20 e paic hgd abal) Jasll 3es TAD dad cang)s Ll 2l o an Gold) Joanll (e

Cinglis (CPFN) i) s ae PPN degana g ¢(1.23+22.42) duadl 3 Javsgial) als s

(NCPFN) cuiaudl s (52 PFN degana b Wl ((1.24422.26) davisias 24.5 20 on TAD dad

(1.22422.56) dausias 24.8.520.4 ¢ TAD A cangs

Independent T— ,laal alaainl bl e ganad hsd oaball Jeall 20 TAD (pn &3)aall elabis

(2=0.05) dslasy) AN (gguue e ST (P-Value=0.267) dilasy! Lisinal) Ladll of aa3 Test

Aanailly il) 3EY s aladl Jaadl 200 TAD Lassia (s Aflian) ANV 3 3y 8 2am ¥ il

:2=(0.05) Lilasy! AN (55 sic (NCPFN = CPFN) £3all jic sanal

198 alall Jasll 2o CalTAD-4-3-2-2

ey gl e sanal Ty Jigb alall Janl) 3y CalTAD I (glaall Ciliai¥lg Janugial) :(17) ad; Jgaal
) godd Gy aial) 43 )i Independent T-Test Lai)

Independent T- Maximum | Minimu | Std.Devi | Mean | N I\.E:UL
Test m ation dallaall
P-Value t
0.148 | -1.461 30.5 26 1.24| 28.17| 41| CPFN
30.8 26.4 1.21| 28.56 | 43| NCPFN
30.8 26 1.24 | 28.37| 84|

CalTAD
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26 (e e hgh oaball Jasll sey CAITAD g cangls disadl il o aas ol Jsandl (e
(CPFN) ciau) (jis o PFN desana 85 ¢(1.24428.37) duad) 2lY davigiall ol Cus ¢30.8
Cria) Gin o3 PPN degana b Ll ¢(1.24428.17) Javsia: 30.5526 ¢ CalTAD dad sl
(1.21£28.56) Loussics 30.8 526.4 ;2 CAITAD i cunslis (NCPFN)

Independent laa) alasiuly Auhall i genad 1ysh calall Jasll 2oy CAITAD (s 43l ¢ljalis
Lilanyl ANVl (g (0 ST (P-Value=0.148) Lilasy) Ligiaall dall of aa3 T-Test

Y s alad) deall aey CaITAD daussia (g Aflas) AN @3 G958 20 ¥ Jllsy (=0.05)

= (0.05) dglasy) ANal) (gsie 22 (NCPFN = CPFN) =Mall e ganal duusilly disal

et ahall Jasll axs Cleveland s 333l L) Jals 25 a8ee—5-3-2-2

darl) 3 Cleveland s 334l Gy Jahs o) gisa il aeailly LS £550 1(18) o) Jgaal
okl gt Ty patial) s Aijlhal aupe (g1S SLEA) ilily mlad) e ganal Uiy b ALl

Chi-Square Tests gsaxall dalleal) 44k
P-Value Chi- NCPFN CPFN
Square
0.81 0.422 64 34 30 Q) S5 tdga
76.2% | 79.07% | 73.17% | dugiall dunidld | (5) @S0 | odl
7 3 4 axd| IS dala
8.3% 6.98% | 9.76% | dsiall dausl) | (6) S| o4l
13 6 7 sl S 23.41)
15.5% | 13.95% | 17.07% | dusiall duuil) | (8) (o
84 43 41 anl) g5anall
100% 100% | 100% | dagiall dsudl)

gisal) dans ClSE (2 al) i ganal by 3 ) 324 Gy 30 el g o Al ol g5
g prall duall (8 (%15.5) (i $3Sm @lsally (%8.3) $n AL adpalls (%76.2) S50 e
s gisally (%73.17) (550 @3S ghsall dpus cials (CPFN) ciiawd (s ga PPN degana o L
(NCPFN) cuiawl s (53 PPN gena 5 (% 17.07) i 53530 gdisally (%9.76) (558
(i 550 @Bsally (%6.98) (3Sre s gisally (%79.07) S0 S0 ghsall dpnsi il
[(%13.95)
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O i ganal Ty 324l iy Jala ) plse G (398 llia SIS 13 A el ppe (1S ld) Gulaig
Y &l (2=0.05) dflasyl ANV (guue e ST (P-Value=0.81) dilasy) AVall dad o aa
ZOad) e gendd s Chang ules coum ol 3) 839a hHSS o Ailean] AN @3 G558 s

.(3=0.05) dslas) A3 (g5ine xic (NCPFN — CPFN)

rdaalial) 538 oL  Slas¥) Jalailly asel) il dh—4-2-2

tdalidll 358 (5l Parker Mobility Score—1-4-2-2

Uy dalial) 353 oLl Parker Mobility Score jsiall (glsall Cilai¥ls Jawgiall :(19) ad) Jgaad)

zoal) goil Wby yuial) 43l Independent T-Test Lis) giliiy gl i sanal

Independent T- | Maximum | Minimum | Std.Deviation | Mean Z\.ﬁyh
Test dalleal)
P-Value t
0.002 | 3.147 5 3 0.72 | 4.22| CPFN | ,&il.5
5 1 1.47 | 3.42 | NCPFN
5 1 1.23 ] 3.81 | A
0.0001 4.3 8 5 0.89| 6.73| CPFN %43
8 2 1.75 | 5.42 | NCPFN
8 2 1.54] 6.05| A
0.0001 | 3.72 9 6 0.98| 7.51 | CPFN 2456
9 2 1.89 | 6.28 | NCPFN
9 2 1.63| 6.88 | Al
0.0001 | 3.78 9 6 0.99| 7.59| CPFN diul
9 2 1.9 | 6.33 | NCPFN
9 2 1.65| 6.94| A

-

Parker
Mobility

Score

fans bl Jeaadll e

S A1 (e aaxic Parker Mobility Score dad cusglys 4l Al ool tdanlie Cialy sl e

Jssia 553 On dailll Cinglii (CPFN) degana g ¢(1.23+3.81) duall 3l Jawgiall 3l
(1.473.42) havssia 551 o &l cangls (NCPFN) degana 3 Wl (0.7244.22)

i dus 8 ) 2 (e aavic Parker Mobility Score dad cusslis Luell ahdl (sal tdanlia 55ei3 e

Lassies 855 (v dailll Canslys (CPFN) desana g5 ¢(1.5426.05) Luell 38 davsgial)
((1.5446.05) LaussiaB 2 o Al canglis (NCPFN) degana 3 Ll (1.75£5.42)
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i a9 )12 (e aaxic Parker Mobility Score dad cuaslis duell 2l (sal @ 5086 anrm
Lassin 956 G daidll Cinglii (CPFN) degana 35 ¢(1.63+6.88) Ll 3 Laussidl
(1-8926.28) Laisia 52y dasil) cunslii (NCPFN) desana 8 Wi ((0.9847.51)

il dn 9 A 2 (e aanic Parker Mobility Score dad cusglys Lumll ahal (sal tdanlia dius aey
Lassi 956 G daidll Cinglii (CPFN) degana 35 ¢(1.65+6.94) Ll 3 Lol
(1.946.33) Lausia9 52 (s daidll Cangli (NCPFN) de gana b L ¢(0.99£7.59)

dssinall Lagill of 2a5 Independent T-Test laal alasiul Luhall Jic ganal 45)aal ehyalis -
—_3¢53) Aalial) Ll vie (P-Value=0.0001) 5 caaiy s 220 (P-Value=0.002) dslasy)
O Ailas) AV <3 (398 ansy Ml (2=0.05) dblasy) AV (sgivee (3o BT (Lin— 5036
S5 die (NCPFN — CPFN) #3lall e gesal dailly 43l a1@Y Parker Mobility Score Jausic
-(CPFN) e (s ae PN dc sans mllial @= (0.05) dslasy) VAl

sdaulidll 358 (5 Barthel Index—2-4-2-2

el e ganal lady dajliall 5,3 oL Barthel Index uiiall (gjlaall Gilai¥ly Jaugiall 1(20) a8, Jgand)
Zoal) goil Wy yial) 45)lial Independent T-Test s gl

Independent T- | Maximum | Minimum | Std.Deviation | Mean 3..5:1)}: Barthel
Test dallaal) Index
P-Value t
0.001 | 3.508 75 40 11.61 | 55.48 | CPFN | ,¢&1.5
75 15 16.47 | 44.53 | NCPFN
75 15 15.25 | 49.88 | A
0.001 | 3.506 85 50 11.77 | 65.49 | CPFN K443
85 20 16.89 | 54.3 | NCPFN
85 20 15.57|59.76 | A
0.001 | 3.393 95 60 11.75|75.12 | CPFN X6
95 30 16.88 | 64.3 | NCPFN
95 30 15.51 | 69.58 | A
0.001 | 3.53 95 60 11.53 | 74.63 | CPFN | 4l
95 30 16.29 | 63.72 | NCPFN
95 30 15.12 69.05 | A<l
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pasd bl Joaall e

i ds 75 )15 e aaic Barthel Index dad cusgli dimll ol (6o tdalie Coialy gl aerm
Lssias 75 40 o deidll Cangli (CPFN) degana 35 ¢(15.25£49.88) duml) oY Javsiall
(16.47+44.53) Jasgics 75515 (o dell nglyi (NCPFN) degena & Ll (11.61+£55.48)
dLgieall dadll of 223 Independent T-Test lasl aladiuly duhal) e senal 45laall ehals

ANV 3 (358 ang il (2=0.05) dlasy) ANV (ssin o i (P-Value=0.001) dilasy)
vie (NCPFN — CPEN) #3all e ganal dpuilly dinll a,4Y Barthel Index Jausia (p dsilias)
-(CPFN) e} (s ae PFN desans llial @= (0.05) duilasy) AVl (g5t

i G (85 1) 20 e aaic Barthel Index ded cusgly disll bl gl tdasie 553 e
Lassie 8550 s dailll cansls (CPFN) degana iy ¢(15.57+59.76) duall 3 davssial)
(16.89£54.3) laussia: 85-20 (2 deill cngli (NCPFN) degana & Ll ¢(11.77+65.49)
dsiall Aaill of 225 Independent T-Test lasl aladiuly duhal) e senad 4laall ehals

ANV 3 (358 aag il (2=0.05) dblasy) AV (ssin o 3T (P-Value=0.001) dilasy)
xie (NCPFN = CPFN) =3l i sanal dunills duall 33V Barthel Index Jausie oy ddlias]
(CPFN) el (s ae PEN desans mllial @= (0.05) dbasy) AVl (g5in

gl &b Gus 95 ) 30 (e paic Barthel Index dad cusgli &l hal (sal 55036 e
Lssies 95-60 (o Aeill Cinglis (CPFN) desana 85 ¢(15.51269.58) duall 95y
-(16.88+64.3) ausic: 95-30 (2 daill cnglii (NCPFN) degana & Wl ¢(11.75+75.12)

Lugidl &l s 95 ) 30 (e apaic Barthel Index dad cusglys &l ahal (sal tdanlia Al 2erm
Javsias 95-60 o daiill Cinglii (CPFN) degana g (15.12£69.05) dusll 2)8Y
((16.29£63.72) Laussias 95-30 (s duill canslsi (NCPFN) e sana o Wi ((11.53474.63)

dusinall dagill of 2a5 Independent T-Test laal alasinl Luhall e ganal 45)kal ehialis =
ANV (gginn o B (i 55086 55083 yesil.5) dnbiall Ll xie (P-Value=0.001) Lilasy!
sl 33V Barthel Index Jausie oy ddlian] A3 @3 3y 8 3ag il (@=0.05) Lilasy!

dc gana pllial @= (0.05) Libasy) AN (g5ine 2ie (NCPFN — CPFN) 3l i gandl Ll
.(CPFN) el g ae PFN
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:Harris Hip Score (HHS) -3-4-2-2

e saxal Uiy daslial) 3% sUifHarris Hip Score yaiall glaall Cil,ailly Jaugial) :(21) a8, Jgsal
zoal) goil Uy ysial) 43jlial Independent T-Test jla) giliiy gzl

Independent T- | Maximum | Minimum | Std.Deviation | Mean ij:uh
Test dallaal)
P-Value t
0.001 | 3.696 63 37 6.95| 48.1 | CPFN | ,&l.5
65 10 15.9 | 38.07 | NCPFN
65 10 13.39 | 42.96 | A<
0.001 | 3.595 73 47 7.36 | 57.56 | CPFN | i3
75 10 18.23 | 46.56 | NCPFN
75 10 14.9151.93 | A
0.001 | 3.573 86 60 7.83170.78 | CPFN | &6
88 23 18.57 | 59.54 | NCPFN
88 23 15.39 | 65.02 | A
0.001 | 3.565 86 55 7.85|70.27 | CPFN diul
88 23 18.19 | 59.2 | NCPFN
88 23 15.15| 64.6 | A

Harris
Hip
Score
(HHS)

fans bl Jeaadll e

&) 10 (e aaxie Harris Hip Score (HHS) dad cuaglys duall Al ool tdanlie Cialy sl e

63-37 s dasil) Canglii (CPFN) desana 89 ¢(13.39+42.96) Luadl alY lavsgiall &by Cus 65
((15.938.07) daussias 65-10 o dell canslis (NCPFN) degans o Ll ¢(6.95£48.1) Jaussia

£

75 ) 10 o aaxic Harris Hip Score (HHS) dad cusgl i dual) a8l (ool tdaslic 5533

Jassies 7347 (p deidll inslis (CPFN) degana 5 ¢(14.9251.93) duall 2V Lavssidll ol Cum
/(18.23246.56) Lavssias 75-10 ¢y el canslis (NCPFN) degana 8 Wl ((7.36£57.56)

i G (88 1) 23 (e aaaie Harris Hip Score (HHS) dad canslis dusadl 2l (52l @ 5086 anrm
Jassie 86 60 o &l canglii (CPFN) desane b5 ¢(15.39465.02) dimd) 33y Lo gial
(18.57£59.54) Lausias 88 523 ( daill cangls (NCPFN) degana & Ll (7-83£70.78)
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il G (88 ) 23 (e aaaic Harris Hip Score (HHS) dad cunslis Lusall ahdl (sal sdin] aey =

Jassie 8655y dailll Cansls (CPFN) desane (o5 ¢(15.15464.6) disell 23V Jaussidl
((18.19£59.2) Lavssias 88 523 (p daitll cunglys (NCPFN) degane & LI (7.85£70.27)

Lginall Aol o a3 Independent T-Test laa) plaaiuly Auhall S geaal 45)laall chalig —

ANVl (gsiase (o B (A )5e6— )5ei3— il . 5) dauliall bl vie (P-Value=0.001) dilasy!

Harris Hip Score (HHS) laugia G ddlas) A2 @ld 3958 2ag Sl (@=0.05) dilasy!

a= (0.05) &ilasy) AN (g5iss sic (NCPFN — CPFN) 23l e sanal dpuailly Ll 23

) il el (e ganal Uiy a9 Sud piiall (glunall Cilai¥ly Jaagial) 1(22) 48 Jsaad

zoal) goit Wby yaiall 43jlial Independent T-Test

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N 4y b géem BA&
Test dalleal) | ubde o
P-Value t (VAS)
0.001 | -18.559 4 2 0.59 | 2.87|41| CPFN il
7 5 0.99 | 6.18 |43 | NCPFN | daiid
0.001 | -19.876 4 1 0.61| 2.77 | 41| CPFN | () sh Jsead
7 5 0.95| 6.25 |43 |NCPFN | sl
0.853| -0.185 2 0 0.76 | 1.47 41| CPFN | . dalyl
2 0 0.91 1.5 43 | NCPFN | 4}l
bl Jeand) e

(p-Value=0.001) dslasy! digimall Lo@ll ol 23 Cun e gual 22y aniil) 25 1dlaial A<all —1

G V) B0l G dilas) AV 3 (398 aag Ml (@=0.05) dblasy) AV (s (o siaal

AN (s5ise 22 (NCPFN = CPFN) 3l e ganal Zpnilly dlaiiall Al 3 VAS (il

el Gia g PEN degand VAS Gulie o oY) 50d langie 4y Gas 1(2=0.05) dilaa!

.6.18 (NCPFN) cuiand cia (353 PFN desana 35 2.87 (CPFN)
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(P~Value=0.001) islasyl diginal) daidll of a3 Cum e gl 3as il 251 5al) O3sl) Jaaas =2
G V) B0 G dilas) AV 3 (358 aag Nl (@=0.05) dblasy) AV (sine (o yiaal
AN (s5ise 2ie (NCPFN = CPFN) =3l i ganal Lausilly JalS 030 Jrans vic VAS (ulie
el s g PEN degand VAS (ulie e oY) 50d langie 4y Gas .(2=0.05) dslas!
.6.25 (NCPFN) cuiawl (s (52 PN desens i ¢2.77 (CPFN)

P-) Lilasy) Lgiadl dall Gf 2n3 Cum Aaliall aay ol SO Jol DA aniill 23 :4a)01-3

O Ailas) AV 3 358 aas ¥ Jlly (2=0.05) ddlasy) AN (ggine e ST (Value=0.58
AN (ggiua 3ie (NCPFN — CPFN) z3al) icsanal dpill &al)ll vie VAS (uliie Gavs ol 503
Ciie) s ge PN degeadd VAS (e e oY) 505 bugie gy Gus . (8=0.05) dslas)
.1.54 (NCPFN) cuiaul s (52 PFN degens iy <1.44 (CPFN)

1dalia Hggl622s TAD-5-4-2-2

TR PEL ‘:?-'.\QJAA-A-‘ 1553 daglia 5¢i6 22 TAD paiall (Glanall Cijai¥)g Jow gial) :(23) ady Joaadl
zoall goil Wby yiial) 45 \ial Independent T-Test gl

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N Z.E:U}a TAD
Test dalleal)
P-Value t
0.002 - 25 21 1.2]22.86 | 41| CPFN
4.687 30.8 21.8 2.56 | 24.91 | 43 | NCPFN
30.8 21 2.25| 23.9 |84 A

DY Lagial) il Gas 30.8 () 21 e aaic TAD G gl Al il o aas bl Jpaadl (e
25521 ox TAD dad canslis (CPFN) ciies) (s pa PN degana G35 ¢(2.25£23.9) duall
On TADZad cinglis (NCPFN) iies) s s PEN degana b L ¢(1.2422.86) davisia
(2.56224.91) Lassia: 30.8 521.8

Legll ) as3 Independent T-Test Lol pladiuly Luhall Jegesal TAD gy )l ehals
s Sl (@=0.05) dflanyl AN (s5ine (o srual (P-Value=0.002) dslasy) Lsieal
AV (ggine die z A e sanal Aanills disall al3Y TAD lassie o &dilas] AV i3 (g5
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tiaitia) 5036 20: CaAITAD-6-4-2-2

ey gl e sanal Takg dalia 356 23 CalTAD piiall (laall Cilai¥ly Jacugiall :(24) a8, Jgsal

ol g ol &g aidl) 43)\ad Independent T-Test Lai)

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N 3.53)1:
Test dallaal)
P-Value t
0.001 - 31 27 1.19 | 28.89 | 41| CPFN
4.623 36.8 27.8 2.56 | 30.91 | 43 | NCPFN
36.8 27 2.2429.92 | 84 A

CALTAD

Lgial il Cua 36.8 1) 27 (e apnic CalTAD e canghi Al 2l o) aa i) Jpaal) (1

o CalTAD ied sl (CPFN) cuiau) (in o PFN degana by ¢(2.24£29.92) diaall 218

-(2.56£30.91) Lausia: 36.8-27.8 (1 CalTAD

i@l o a3 Independent T-Test laal ladinl Auhall e sendd CaITAD (&5 aal) ¢lialig

By 2 Jullg (8=0.05) Libasy) AVl (s5iue (1o Jil (P-Value=0.001) dsilasy! disiaall

Aflasy) AN (ggine die el ie sanal dpills disal) 23V CaITAD Lawssia (g &lian] ANS il

i) s ge PN desana zllal a= (0.05)

t9el0 2 M pali-7-4-2-2

JLa) iy golall e ganal iy M4 jualdi paiall glaall Cilai¥lg Jaugial) :(25) ad Jgaal

ol il &y jaia) 43jlaal Independent T-Test

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N day

Test dallaall
P-Value t

0.0001 | 4.510 6.5 1.6 1.6 | 4.06 | 41| CPFN

16.5 2.2 4.07 | 7.14| 43 | NCPFN

16.5 1.6 3.47 | 5.64|84|

aldi
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it (16.5 ) 1.6 (e ppdic 2381 jualis e canglis Luad) 2hil o 203 Goldl Jsaad) (1
ol dad cng)is (CPFN) ciienl) (s aa PN degana 85 ¢(3.47£5.64) il 2)3Y Lo sidl
Cinglis (NCPFN) iies) gin (g5 PEN degana b Ll ¢(1.624.06) Lassias 6.551.6 o 224
(4.07£7.14) lasies 16.552.2 ¢ 384l jalis dod

daidll ol a3 Independent T-Test jlial alasials duh)all Jic ganal 223l jealis G 45l ehaby
B s Ul (2=0.05) Lilasy) AN (g5ine e i (P-Value=0.0001) islasy! digindl)
(NCPFN — CPFN) z3al) ic sanal daills disel) a8V 32311 el Javsgia ¢ &lian] AVa il

.a= (0.05) ailasy) AV (g5ine xic

i )sei620: Neck shaft angle & juaill cus (ag)l) (aledNI1-8-4-2-2

ki CM‘ g:GJM w‘g 25656 2 ("_,A‘g‘)ﬂ waladdy) paiall (glmal) E)aiy g Jaw gial) (26) @éj Jgaadl
zoall goil Wby yiial) 45 \ial Independent T-Test gl

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N | d&k wakadly)
Test dallaal) >3
P-Value t
0.0001 - 5.2 0.6 1.45| 3.13| 41| CPFN
4.204 15.5 1.2 3.35| 5.53 |43 | NCPFN
15.5 0.6 2.86 | 4.36 |84

il Cun (15.5 (380.6 e patic gl Galedd) dad congli duall 2 o ani Galudl Janl) (he
dad Cingly (CPFN) cuianll cis g PFN degans iy ¢(2.8624.36) dull 2)8Y Lavigidl)
Criasd a0 PEN degena 3 W ¢(1.4523.13) Lausins 5.250.6 C oas)l) palead]

(3.35+5.53) Lausia: 15.551.2 (g ) Galed) & cingls (NCPFN)

ol 2 Independent T-Test laa) aladiuls duball e geaal agyl) Galedd¥) G d5)Ral ehalss
3 il (@=0.05) dsbany) AN (s5ise (1a S8 (P-Value=0.0001) dilasy) Lginal dadl
= CPFN) 23l e send Lol disall 38Y ag)l) GaleddV) Javgia ¢ &ilias) AN @3 (39 5

.a= (0.05) dilasy) AVl (ggiua 2ie (NCPEN
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: Distal slide length-9-4-2-2

Tal) o ganal B8y, 9446 Mo Distal slide length jaiall glaall Cil,ai¥ly Jaugiall :(27) a8, Jgsal
gl goil Uy ysial) 43jlial Independent T-Test Lasl gl

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N Z\.E:Uh

Test dallaall
P-Value t

0.067 - 3.9 2 0.59 | 2.99 |41 | CPFN

1.856 5.2 1.9 0.93| 3.3|43 | NCPFN

5.2 1.9 0.8| 3.14 (84|

Distal
slide

length

¢ua 5.2 N 1.9 e aaaic Distal slide length dad casglii dill alil of aas Galad) Jeanll o

da Cinglji (CPFN) ciien) gis ae PEN degana i ¢(0.823.14) duall oY davsgiall il

el Gin (3% PFN deganae b Ul (0.59£2.99) Lusia: 3.9 201 Distal slide length
((0.9323.3) hssies 5.251.9 G sl GY5 ded Cnsli (NCPFN)

2 Independent T-Test Lol aladnul 4uhall e sanse o Distal slide length 45)laa ¢)alig

Y Ml (2=0.05) dblasy) AV gsiun o el (P-Value=0.067) dibasy) Ligindll daidl

gl i sandd duills dill 31,4 Distal slide length Javgia g ddilias) ANa <3 (358 a0

:a= (0.05) iilasy) AN (g5iue 22 (NCPFN - CPFN)

$ ) Jaly) - 10-4-2-2

a8) iy g3ad) e ganal by opmd) JLasi¥) (1) ssiiall linal) Cilai¥ly Bagial) (28) oy Jgand

Zoal goit Wiy psial) 43,lial Independent T-Test

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N i.izuh Jlaa¥) ()
Test dallaall S
P-Value t
0.146 - 8 3 1.47 5|41 | CPFN
1.757 8 3 1.66 | 5.61 | 39 | NCPFN
8 3 1.59 5.3{80| A
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b Cun cald 8 L) 3 (e atie (gl JLeai¥) (e sh Al Sl o ani Ll Jsaall e
JlexN) ey 255 (CPFN) ciian) s ae PEN desane g ¢(1.5925.3) disall 2)3Y Jaussidl

o) 2l (NCPFN) ciies) s (g9 PFN degana 8 Wl (1.4745) havsias ailal8 53 0 (g
(1.66%5.61) Jaussias 2nlil8 53 ch (yapndl) Jlany!

a3 Independent T-Test Lol aladiul duhall e senal ($pull Jleal¥) (o) G Alaall elalyg
Y Julls (a=0.05) dblasy) AN (s5iue o Jil (P-Value=0.146) dblasy) disiaal) dadll of
2l e sanal Lpusilly Aigad) 5BV (gyupad) JLaxiV1 (g Jansgia cpy Ailian] NS i3 (3558 2as

2= (0.05) ilasy! AV al) gsise e (NCPFN - CPFN)

el Jlaxi¥) ey 11-4-2-2

L) iy gl e ganal g o ladl) JLati¥) (o) uiiall glanal) Cilai¥ly Jaugiall :(29) o) Jgaad)
goal) goil Uiy ysiall 43)lial Independent T-Test

Independent T- | Maximum | Minimum | Std.Deviation | Mean | N Z.E:UJ: Cr)
Test dallaall Jlaai¥y)
P-Value t =)
0.266 - 17 5 4.03|10.34 | 41 | CPFN
1.12 18 6 3.21 | 11.26 | 39 | NCPFN
18 5 3.66 | 10.79 | 80 | A

Al Gl 18 5 e ppie e ladll Jlaxi¥) p) zshs Asall 3l o aas Ll Joaall 1
Sl (sa) zsl5 (CPFN) ciias) (s ae PFN degana g ¢(3.66210.79) disall 38 Jasssial)
(NCPFN) ciiau) cjis (53 PFN degana b L ¢(4.03210.34) Lavssias aalul1755 o oo lall

(3:21£11.2) Lssia salf18.56 ¢ olell JLaail) (o) 2ol

aai Independent T-Test jlaal aladiuly duhall Jiegesdd geladll JLaiV) ) o Al ehalys
¥ Julbs (a=0.05) ddbasy) ANV (s5iua e Jil (P-Value=0.266) igilasy! dsiadl Lol
2ol e senal Auwally il 2D e bl JLaxi¥) (0 Janssia Cpu Ailan) AN 3 (5558 aag

:a= (0.05) iilasy) AN (g5ima 22 (NCPFN = CPFN)
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Lyl s Jai—12-4-2-2

Lliad ape (s1S L guiliiy golad) o ganal Uiy yuul) o JAl anilly GSI £550) (30) by Jgaad)
Zoal) poil Uiy CllDUAY) e

Chi-Square Tests gsanal) dalleal) 42k P LAY R
P-Value Chi- NCPFN CPFN
Square
0.04 4.005 Aanl) Cut-out
0 0 s Q58uadl S

:1aad sl Jganldl e

cagiad) oS G o) cudis Ja8 CY s st o

e degana 53 (Cutout) 32l Gyl Gl &3 Bl Cu Husl) cudn Jid Vs ) Cliaa

P-) dilasy) AN al) dad g dilan) AN3 53 ey IS5 (NCPFN) Ciiand (s (35 PFN

On Ailas) AN @3 g8 aag 6l (8=0.05) Lilasy) ANVAl (g (e yrual (Value=0.04

A5 (ggie xie (NCPFN = CPFN) 3l e genal Tty (Cutout) 33al) (ulyl Gl g2y 31l

. (a=0.05) aejha;l
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e de gana IS Cun (.,sbai\ Jaal) oy SUSMEAY) il doi—-5-2-2

) )S5 A5 jlaal e g8 LA milliy o) Ao ganal ’1.&3 ailadiaany il (gLl g5l :(31) A& Joaad)
Zolal) il Ly cUaDUAY) e

Chi-Square Tests gsanall dalleal) 42k
P-Value Chi-Square NCPFN CPFN
0.326 0.965 1 1 0 daal) Ly clgdl | sy
3.23% 4.16% 0.0% | dugiall sl | Gaee GAS
0.606 0.266 5 2 3 Qxal) oLy
16.14% 8.33% | 42.86% | dugiall dadl) | k)
0.326 0.965 1 1 0 daxl) oLy
3.23% 4.16% 0.0% | 4ugiall duudl) (aaand)
0.04 4.005 4 4 0 daal) Cut out
12.9% | 16.69% 0.0% | 4qgiall dpudl)
0.004 8.43 8 8 0 Qal) o s
25.8% | 33.33% 0.0% | 4ugiall dpudl) b
0.247 1.342 12 8 4 Q) s all
38.7% | 33.33% | 57.14% | 4asiall duuil ilad)
s
31 24 7 Qxal) gsanall
100.00% | 100.00% | 100.00% | dagiall dsuit)

:‘éi:' Lo.lé;‘)\_'i d}d;l\ e

srasall oLaa¥) o dugsall laliall clhels Cusd (NCPFN) Ciiaud (ia (32 PPN iy desene

Gsie o ST (P-Value=0.606) dslasy) AV dad ae dsilias) A2 Gen elld (IS5 o= sall

Uy adand) GLY) S5 cp Adlas] AN @3 (398 225 Y (51 (2=0.05) dslasy! AV

.(a=0.05) idlas) A3 (gsise 2ie (NCPFN = CPFN) £l e sandl

Jadl gl (NCPFN) cuienl s 90 PEN sia e degana (e 2alg (anpe (63 (readl (Y Gaaam

AV e e Afilan] AN (a2 elld OISy GnY Canailly Jlaniud) alge g3 dalally Jlasiu) dge

AN @l Ggph aae Y il (@=0.05) Lilasy) VAl (s (e ST (P-Value=0.326) dilasy)

iflas) A5 (ggise xie (NCPFN = CPFN) 3l e ganad Ty 3ranll i) lSS o dlian

-(a=0.05)
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¢((NCPEN) ciian) a 030 PEN oiaje degana (e 2aly (e 2ie Gaee (58 2)ys leall daa
Aad pe dflas) AN (g lld IS e g¥) daba obbl Cuny Lauliall Claagilly Cilasadl wlse
G s Y ) (3=0.05) dibasy) AN (g5ise (e ST (P-Value=0.326) dslasy! ANV
sie (NCPFN = CPFN) z3all e ganal Wy Gaee (955 215 el hhS (g Llaan] AV il

{(@=0.05) dilas] A3 (55t

Coiand s (93 PEN iaye degana 52 (Migration) 3aall () 25 88 <Vla 8 oo —

OISy oo lailly (gl JLaxt¥) (aiat Jin eed o Ciphall o agaal Sliwl) 5l 5 ((NCPFN)
Ailany) ANVAl (gguse (e yrual (P-Value=0.004) islasy) AN e pe dibas) ANy o3 elly
i genal Uity (Migration) 3adl) (uly &5 5ma o dxilas] AN <3 (g 8 2ass gl (2=0.05)
.(@=0.05) dgilas) ANa (s 2ic (NCPFN — CPFN) #3Lal

Criand Gia g3 PEN e deseas 52l (Cutout) 3l Gyl (a2 las) alla ol daaa
Ssisa o yiaal (P-Value=0.04) dilasy) AVall 4ed pe dlas) AN 3 ¢lld (<5 (NCPFN)
A4l Gl Gyl ey Blpal G Ailian] ANa ld (398 aas ol (2=0.05) Aslasyl ANV

.(2=0.05) &ilas] AN (g5ise xie (NCPFN — CPFN) 3l ic sanal U5 (Cutout)

Crias) in g PN ciage degane 6 Vs G cachn 320 Jdiagll Culad) e ol Alla]2 o
AN Gsn Al IS5 ((NCPFN) il s (33 PN aye degane (0 <¥1a8 5 (CPFN)

&) (@=0.05) dflasy) AN (ggiue 3o ST (P-Value=0.247) dilasy) ANVall dad po diilas)

CPFN) #3all iesanal Ty 324l gl culad) o ol )5 oy dflan) ANS @3 (3558 200 ¥

.(a=0.05) dslas) AV (gsie 2 (NCPFN —
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i) i sana G Al A pddl AaleAl) s laal) Judailly pdayal) il du)n-6-2-2

i all e gane g A dopdall daleal) Cus Loypad) cpaiall-1-6-2-2

L) 48 daleal) o A jupead) Clpiial) Al 1(32) by Jgaad)

Harris Hip Score (HHS) Barthel Index Parker Mobility Score
Mean Mean Mean
12 6 3 1.5 12 6 3 1.5 A 6 3 1.5
70.4 71 57.67 | 48.19 | 76.1 | 76.7 | 67.04 | 56.85 | 7.74 7.67 6.74 4.22 CPFN Z:U.m& dale )
63.2 | 63.7 | 50.7 | 41.6 | 68.6 | 69.5 | 59.64 | 49.46 | 7.04 | 6.93 6.07 | 4.04 | NCPFN ]
+
1.95 1.95 1.91 1.92 1.9 1.9 2.01 1.96 1.85 1.96 1.96 0.76 t Independent
0.057 | 0.055 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.07 | 0.07 | 0.06 | 0.46 P- T-Test
value
70.75 | 71.25 | 58.3 | 49.25 | 73.13 | 73.75 | 63.75 | 53.75 | 7.75 7.75 7 4.5 CPFN Z\:',m dale )
51.9 51.9 38.9 | 31.71 | 55.7 | 55.71 | 45.71 | 37.14 | 5.29 5.28 4.43 2.43 | NCPFN L)
N
2.37 2.44 | 2.46 | 2.78 | 2.39 | 2.41 | 2.41 | 2.42 | 3.75 3.7 4.52 3.3 t Independent
0.03 | 0.02 | 0.02 | 0.01 | 0.03 | 0.03 | 0.03 | 0.03 | 0.002 | 0.002 | 0.001 | 0.006 P- T-Test
value
69.17 | 69.2 | 56.17 | 46.17 70 70.1 60.8 | 51.67 | 6.6 6.5 6.3 3.8 CPFN lgyiﬂ\ daleal)
51.6 51.6 | 38.75 | 31.25 | 53.8 | 53.75| 43.8 | 33.75 5 4.87 4 2.1 NCPFN )
2.3 2.3 2.4 2.8 2.3 2.3 2.4 2.5 2.1 2.2 3.1 2.9 t Independent
0.04 | 0.04 | 0.03 | 0.01 | 0.04 | 0.04 | 0.03 | 0.02 | 0.04 | 0.04 | 0.009 | 0.01 P- T-Test
value

fol o a3l Joasll e

Parker ) i) cilyiial) 4o Aijlae o sdglan) Al 4iydd dale s pa dajall A gara—1

O#s 2o PEN o2 je desana o (Harris Hip Score) 5 (Barthel Index) 4 ( Mobility Score

—Chuaig ) daliadl Llas xie (NCPFN) chien) (s (92 PEN s e de gas CPFN) e
19 6 o U R e

Gsie e ST (p-value>0.05 ) dibasy) Lgiall Lol o) dagill Culks (L 586~ 55¢3

Fuypudl ol pakiall dad Jans il Ailima) AN 3 (33 2ag ¥ JUills (8=0.05) dslas) ANV

(Harris Hip Score) 5 (Barthel Index) s ( Parker Mobility Score)
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Lilasy) AN (s die AylarY) L) Lyl daleal) aye e (NCPFN — CPFN)

-(2=0.05)

Parker ) Lyl cilyiiall dad 45lke cod sdands dadl dad8 daled pa oidapall ds gana—2

s e PEN s je desans o (Harris Hip Score) 5 (Barthel Index) 4 ( Mobility Score
—Ciiaig ed) daliall balis xie (NCPFN) cuiedd (i (93 PN e je desanay (CPFN) il
Ssise o yraal (P-ValU<(.05 ) dilasy! diginal) Lodll of damill CulKs (Al )sei6— )5ei3
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a fenestrated spiral blade cephalomedullary device for pertrochanteric fractures in the

elderly.
Archives of Orthopaedic and Trauma dlaa & ity uall 8 o Ll daada Ay
pedle o ddaaadl a2 (e HeuS e e seaa G Gaalill Lgd (038 <2020 e Surgery
Gs cadtl) o5 Al de ganall Wl 22l () 8 coian¥) in g @ A5V de ganal) e jall 334 Sghen
CCaiad ui;
Mg ¢ Jaanay) dge Jid Cuas (e e ganall G A)lal) Lgilgd B 0 eed A Baal YA danlia Cuad
2340 g 8 (e g LKlSall A5 (pe s 38 Gl 8 Ciien) s o ) Auball cuals
omSl i )l
:(164)Kulachote et al i.)2-13-1-2-3

Predicting Factors for Return to Prefracture Ambulatory Level in High Surgical Risk
Elderly Patients Sustained Intertrochanteric Fracture and Treated With Proximal

Femoral Nail Antirotation (PFNA) With and Without Cement Augmentation
Geriatric Orthopaedic Surgery ilas 3 2020 sle cipdig bt 8 cujal dada )
peadle 3 dainall s 8 (Bie HguS el pfieganae G Sl Lgd ()8 & Rehabilitation
Os il 3 Al de ganall Wl 338l (uly 8 eV s L 5 9V) deganal) ccandl) 331 dshus
LCaiad u};
Lahall Cuald Mg GUMEAY) Eua (e i gaaall G A5)laal) Lghaled (A &5 dis sadd OV Al
el = e Gy el s )

i laall cilubyll 3 (ailad gl Jeaally



120

Llial ) oo daal 1(36) o) Jsaad

-

daglial) e . . 8y .
sl 3 Baga “ L) g gy | L)
(4ae) Ayl
Randomized -2022
Chang a2-1 Ly gos 2025 L)
Controlled Trial ; 2024
Randomized 2015- Olarte
- w75 LusaslsS 2023
Controlled Trial 2017 Salazar(7)
— Ll C.
Randomized -2012
- il 2 — Lt 2018 | Kammerlande
Controlled Trial 2015
g r(8)
-12 Prospective -2017 Quan-Ming
- Call 2022
¢516 Cohort Study 2019 Zhao(156)
Prospective Mochizuki(15
Baumgaertner & sand obul) 2021 | 2022
Cohort Study 7)
Prospective Mitsuzawa(15
Baumgaertner 93 okl 2020 | 2022
Cohort Study 8)
B 12 Prospective Jdubdl | 2021 | 2022 Lima(159
aumgaertner 5 3 5 ima
J e Cohort Study b (159)
Prospective 2016- Phruetthiphat(
Baumgaertner el 2 Cmlal) 2019
Cohort Study 2017 160)
Prospective 2017-
Baumgaertner 2415 Ll 2021 | Keppler(161)
Cohort Study 2018
Baumgaertners Retrospective | —-Wll | -2011 Schneider
eal2 2024
criteria Cohort Study Lol 2018 (162)
5 , ; Retrospective o -2018 024 | B 163
aumgaertner ) 9 ianco
9 Cohort Study > 2021 (163)
Retrospective .| 2018 Goodnough(1
Baumgaertner BYVR] Kl 2020
Cohort Study 2019 0)
5 3 Retrospective | -2015 2020 Yee(o
aumgaertner 5 ‘pal ee
J . Cohort Study | = 2019 ®)
Retrospective -2010 Kulachote(16
Baumgaertner ]2 2Lk 2020
Cohort Study 2017 4)

ok L a3l Jsaall




121

Badaia Jga (pe culS 284 20242018 (o 4plad) cluhall yis clgin Canglyim

L (e @l cusg Randomized Controlled Trial Jawy (e oyl yy o caldjall cae gt

.Retrospective Cohort Study kb (e calulyy Lued g Prospective Cohort Study

Aagilll (=idic PMMA g53 (e (celaall ciian) e luhal) aes iadiel-
b e 32 PPN Gus o aball deal) b Jertiosal) PPN Jasiy ciluall G gl i) llia—
Omen sl g (oo wadl Cudl Cus e sl Bl e sad bl G dbas gl Jadll e sa (i)

S (Sl e ey Ay pal) i) b CDEA) s Lo Aaglial) 530 3 byl (0 AT llia—

Ry 530 UMY Gansg ldgll Jaee e 8 L (e ST Aaliall 5ae sk (e 80

sl 3y s ulee 8 i) LS clgs aball Jaadl shal 23 3l 3Shal) aae caladal) cuibia)-

Jeale alael)

teabad) Jand) i 4 jlEal) caludyal) L:ﬁ Cldlal i yell A8l gandl) ailadll-2-2-3

A5l cilulall b alall Jesd) 48 oasall patlad 1(37) ad) Jsaad

(NCPFN) (CPFN)
i) (A sand) | 2l ouial) | (R ed) | amd)
F24-M18 76.1 42 F22-M20 75.8 42 L) ya
F23-M7 83.87 30 F19-M4 85.91 23 Olarte Salazar(7)
C.
F99-M19 85.6 118 F87-M18 86.1 105 Kammerlander(8)
Quan-Ming
F13-M9 74.62 22 F13-M7 79.82 20
Zhao(156)
F20-M11 87.0 31 F29-M3 87.0 | 32 | Mochizuki(157)
F8-M1 84.9 9 F6-M3 81.0 9 Mitsuzawa(158)
F5-M6 73 11 F7-M4 74 11 Lima(159)
F66-M18 81.64 84 F8-M2 82501 10 | Phruetthiphat(160)
F12-M12 75.88 24 F20-M5 81.44 25 Keppler(161)
F131-M47 76.2 178 F64-M22 78.8 86 | Schneider (162)
F57-M29 82.1 86 F67-M26 82.4 93 Bianco(163)
F28-M5 86.33 33 F10-M1 86.91 11 Goodnough(10)
F23-M6 86.1 29 F39-M8 85.1 47 Yee(9)
F44-M39 83 67 F55-M30 85 68 Kulachote(164)




122

fob Lo a3l Joanll (1

e Gy duhyn IS 8 QUL rea 3aad aap @y ¢ el 20y Gluhall G auly DA cllia—
Al US 3 Al 5S)l

Ay S (i ganall AS (5 anl) Jansgia )i e labal) 038 g Wyliie (ampal) lac] Janigia (lS-
Ciiand s go PEN (iye desane Jlec) Taugie O dilias] daaal 53 G)6 dllia (S aly s e
(NCPFN) cuiend (i (50 PFN a0 desena lecl Jausias (CPFN)

G Gl M 55u€ L) G5 pusde 1305 bl paen (35S e ST Y s el
Bgall g Uail axy HsSA) e Sae (S agadl alaad) Jadas Can ST OK8 GUY) ) i (priasal
LAkl

-

tpanal) ASa Jo e 8l A5 \ie-3-2-3

adie) Gua Aaliall ol aay el A)m audl Ayl 8 Ajlad) cluball 8 (uldi ang -
(Lo o) BlSa) (Ll (Sginsa lgalaial (pdll papall 2o &he e ainlyy 3 Kulachote(164)

e PPN (om0 desana mllial age laan) (3)l8 35a ) Ll a5 ¢ eIl agislal Ji 4o 153lS (63
Cumulated Ambulation (sl e aaic) 23 Mochizuki(157) Wi ((CPFN)cie) cia

— Sl (e (gl sl (e (msgdll) EV e aria Gansall AS)a auis Jedy 53 Score (CAS)
Ciian] i ga PN i pe de s mllial age gilan] (38 il dagill il (apa)l Jalay il
ceahall Jeall (g Ul S ey auiil) vie (P-value=0.004) (CPFN)

Gl adicl L sy aball deall 220 (anjall AS)a avinl Parker (ubie e liuly cadel

S clahall sl il Eus o Mitsuzawa— C.Kammerlander — Keppler— Olarte Salazar)
(CPFN) cuiau) cjis go PFN (mya Ao gans mllial age Slan) ()l 39n a9 iyl dBles Ao

Lilian) age Gl (Sls Crian¥) s allial (3)6 35 ) LT 3 C.Kammerlander dufy s,



123

Al bl G zoal) o gaaa g Parker ubie 45l :(38) ad) Jgaal)

o (NCPFN) (CPFN)
day Jaé g Jaé
value | syl | i sl | Ay | i aadf
Zaall | dalal) Jalall | dalal)
0.001 147 | 638 | 7.85 | 42 | 045 | 75 | 7.95 | 42 N
0.01 4.43 19 | 633 | 30 | 223 | 488 | 7.11 | 23 | Olarte Salazar(7)

C.

Kammerlander(8)

0.629 1.19 572 | 691 | 118 | 0.86 591 | 6.77 | 105

0.001 3.8 2.4 6.2 9 2.1 3.7 5.8 9 Mitsuzawa(158)

0.037 4.5 425 | 875 | 24 3.8 404 | 7.84 | 25 Keppler(161)

1o pead) i) o ciand) a0 & lEa-4-2-3

234l 3goun Ailall 334N S Jlantial day Doy pud) Al s dRapla 8 HlEAD) Cluhall 8 cpls aag
syl

Ay yall ) aais & HHS Gulizes Ll gl 300U Barthel  (ulie 4y o Ll b Lasiel-
CRs 2o PEN siaje degane i dalall 02, 74.78 Lugiadll  Barthel (ulbie 4l die Laag Cas
(P— Zady (NCPFN) cuian¥) s (50 PEN (i ye degana 8 64.29 Jilis (CPFN) cusen!
¢(CPFN)cuian¥) (in go PN iays de gana zellial Lilias) age (3l 2as0 5f value=0.001)
e degene & dahall 300 70.64 Jaugiall OIS HHS (ulie Cau Lyspudl ilal) duys die SIS,
(NCPEN)cian) cas (90 PEN (inje degeana (8 59.26 Jilie (CPEN)cuian) cis ae PFN
O ga PEN a e de gens mllial Lilias] age (3)li 2as 6l (P-value=0.001) 4ass
.(CPFN)iany!

Lol FAll) vl Barthel  uliae e Keppler 4 Mochizuki y C.Kammerlander el —
Aalall 20 82.4 Lugidl (i€ C.Kammerlander(8) .l & s Ladagl) DL (ulie 584
G 09 PEN om5e degana 4 81.3 dilis (CPFN) i) cis o PEN (piaje degana (B
g ¢ Lilian] age e 05 (36 2ag Nl (P-value=0.703) 4as o<ly (NCPFN)ciesy|
G Aahall 3045 gl oIS Ga Lilias) age G 0K ol Mochizuki(157) duls 8 Gilas
Keppler(161) L ¢ (P-value=0.247) ied 5 (NCPFN) dcgane & 35 Jilie (CPFN) desane




124

Qe gana 8 Aaliall 20y 62.6 Laugial IS Eum (CPFN) degans mllal Tilian] age (308 25y 33
.(P-value=0.007) dag (Sls (NCPFN) de sens 3 72.08 Jilis (CPFN)

Skl Gua Lyl ) o 8 HHS (ulie e Phruetthiphat 3 Quan—-Ming Zhao aciel-
el de sans Gaun lsej5i (CPFN) degens (iaye (e %92.6 o 1) Quan—Ming Zhao(156)
Saal) degans pain lse i (NCPFN) desens anye 00 %88.7 Uilee HHS Luliie cava aall
o/S Phruetthiphat(160) 2., b Wi ((P-value<0.05) Lilas] age G IS5 call f

¢Sl dalall any (NCPFN) s desans 3 75.67 Jilis (CPFN) inje desana 8 75 Jawsgial
Lilas) age & 585 (P-value =0.834) iod

Hip Disability and Osteoarthritis Outcome Score (HOOS) (ulis e Lima(159) acicl-
(NCPFN) caye desanal 59.8 Uilie dalyall ans (CPFN) iaye de ganal 74.8 avgidl OIS Eua
A(CPFN) oy mllial Lilias) dega a5 (P-value=0.0094) iuss

e ganal) (o (VAS) (ulibia s oY) Ao cian) 80 &5 Ea5-2-3

mhall daadl e Gaegand ey Alaiial) A$)a) olElg dabiall day Aal)l ol aTY) auids Ly b o5

@ 1.44 2l s AW dassgio 4y Cam ¢ alall Jaall (e e saad 3 5l 036l Juans D3
Gt 032 PFN mje degane a1 1.54 Jlae (CPFN) ciian) s g PFN a0 de gens

3oy Aol A5l Pla Wl Lilias) dege e 45 (P-value= 0.58) Zads (NCPFN) cuien)
desane (516.26 Jilie (CPFN) oinye degane (530 2.87 davsgiall aly oaliall Jasll (g e sand
Dl Jaans DA a1 auis vies (Lilias) daga a5 (P-value= 0.001) deds (NCPFN) ay
3 6.33 e (CPFN) aye desana 2 2.77 Lassiall 3y aball daall o caesand 2as S5l
e B 20 Nl (Lilas) dega 2y (P-value= 0.004) deds (NCPFN) iy degans
deead Pl Aeiall Aall DA 2N it vie cia) is ge PEN a0 de gens mllial Lilaa)
ceabal) daal) G Cresad 2 J5al) Gl

sLilg Alaiiall A o] aliall Jaall 2ay G asil 3 A1 auis Mochizuki(157) dul b &
3 7 Jilae (CPFN) (o pe degana (8 4 daliall ey Aleiiall A$a]) o8] Javsgiall gl ua daly)
AV 52 auit v Ly (Lilias) dege a5 (P-value= 0.004) ieds (NCPFN) nje desena
Lilias) dueal 93 (3)6 clllia oK ol8 da]y)) L



125

Ariial) A5al Jan (A (Aball deall e Cne gaal Ay ?M xits 23 Mitsuzawa(158) a8 Ll
5.1 Uilee (CPFN) iaye degenal 2.2 Aadiall A< all ol ) Jassgio gy Cun (53l Jaead aic
dcsandd 1.9 (gl Jsans tic aN) Janisias «(P—value<0.01) das: (NCPFN) e dc s
s o il ((P-value<0.01)dag; (NCPFN) s degena 6.3 ilie (CPFN) iy
sl Jaen ieg Alaiidl) Aal Jlae 3 a1 (00 i it

Aaiiall AN Play dahll ol abal) Jasl) (e a5 30y Keppler(161) dus i A aus
(NCPFN) aye desanal 1.21 ilas (CPFN) iy de sandl 0.48 dahll b A Jasgia gl cum
3.37 Jilie (CPFN) e deganal 3.33 Aall Pla AN hassiag «(P-value=0.131)dei

AV Al e Lilias) age 3) 205y ¥ MLy ((P-value=0.999) dey (NCPFN) oy de ganal
A Dla ol dleisa) Al Ll

rdaeladl) i) Ao cien) 80 Aijlde —6-2-3

e Ll eiliil) ail gl 8 Al lpaid) 8 A)lad) clulall 8 culis ang,

Bisa Ailae die Lublly ) (s Aughll B Gatil) lake 585 oagll Galed V) Au 5 iUl (-
322 3.16 ugiall gl Cus (b aball Jeal) s Bgeall ga aball daall (o sd Cans 2ay a2
g 43l gl (P-value= 0.001) dasess (NCPFN) desens (52l 4533 5.56 5 (CPFN) dc gana (52l
leaa) e 3

@ ake 7.23 5 (CPFN) degana (sl ale 4.04 davigiall by Gun (o3240 paliill jlake duha o
Lilias) age (3)8 200 4l f (P-value= 0.001) dasss (NCPFN) de sens

Y ake 3.29 5 (CPFN) degana 3l ol 2.99 Ll il Cus Distal slide length du))s
Lilas) age (3)6 200 Y 4l ol (P-value= 0.08) dasss (NCPFN) de sens

(CPFN) degana g2l ale3.18 Lausiall oS cus Distal slide length aui o5 :Yee(9) 4wy ot
Lilias) age (3)8 2000 Y 4l ol (P-value= 0.978) deiis (NCPFN) desens (sl ale 3.15
degana (53 ae24.2 Lugiall (IS ¢us TAD o o5 :C. Kammerlander(8) dw) &-

st 3l 230 4l (ol (P-value= 0.008) dasisy (NCPFN) dcgana (s ala 26.9 5 (CPFN)
Aileas)

desena 6 ole 31.4 5 (CPFN) desene 51l 2o 29.8  Lawsidl) (S ¢u CaITAD ouisi
ilas] age (3)l 25 il ol (P-value= 0.008) desis (NCPFN)



126

degane 52 ali5.2 5 (CPFN) degane 52l ale5.9 Laugidl /< Distal slide length L

Lilan] age (3) 220 Y il (S(P-value=0.354) aaisy (NCPFN)

dcgena 2 al2.8 Lausidll (IS Cus Distal slide length auis o :Mitsuzawa(158) dubs &-
age (3l 2250 Y 4l (ol (P-value=0.90) Zasiss (NCPFN) degana (g2l Jake 2.6 5 (CPFN)
Lsleas)

G ale 4.72 Laugiall o)\S Cus Distal slide length . & :Goodnough(10) 4wl e

@lé 25 Y il SI(P-value=0.79) iy (NCPFN) dcgane sl ale 5.67 5 (CPFN) de sans
Lilas) aga

452 129.30 5 (CPFN) degane 2l day3 127.55 Jansgial) (€ Gum ulylly 330 (s dughll duadpa o3
ilan] age 3) a5 4dl ol (P-value=0.07) daiss (NCPFN) degana (sl

sy (pe Ao cuien) 8l 4 lae-7-2-3

Gl JaY) (505 Laussio gy Cam e lailly (gpopudl JLax¥1 atadl AU ol Ay Lty & s
(P-value=0.138) Zasisg (NCPFN) dcgens sl g3l 5.58 5 (CPFN) desana (52l gsaud 5.04
degana 6 goand 10.2 Lsgial) 4l 3 e ledl) JLast¥) o) Wl clilas) age )8 2ns Y 43l
g )b ansy Y 4l l(P-value=0.154) ey (NCPFN) dcsans 53l gomal 11.39 5 (CPFN)
Lol Lilias)

2 a6 (ol Jleat) (10 Jawssia &by Cua Phruetthiphat(160) Gl pe dagill o3 (3851,
a5 Y 4l sf (P-value=0.406) 4y (NCPFN)icsana 2l aulid 6 5 (CAPFN) dcgane
gl 95 (CAPFN) e gene (53l alel9 Janssiall iy 38 e latll JloaiV1 (g Ll cLilian] age ()0

Ll Lilan) age (33l 2050 ¥ il (f (P-value=0.517) dasis (NCPFN)dcsane (sl



127

raladuay) Jdo cuaad) i5-8-2-3

Al cluhall B zdal) o gana ( CUDEAY Aijlie 1(39) o8 Jgaall

Phruett C.
Schneider | Bianco Goodnou Yee
hiphat Kammerlan Ly
(162) (163) gh(10) 9)
(160) der(8)
0 3 0 0 0 0 0 CPFN Cut—out
1 5 2 2 1 3 4 NCPFN
0 0 0 0 0 0 0 CPFN Cut-
1 3 0 1 0 1 0 | NCPFN | through
0 0 0 0 0 1 0 CPFN
c.ul' )
0 0 0 0 1 0 0 | NCPEN 2l S
0 0 0 0 1 1 0 CPFN | ciand) capud
0 0 0 0 0 0 0 NCPEN il
0 0 0 0 0 1 0 CPFN Bone
0 0 0 0 0 0 cement
implantatio
0 NCPFN n
syndrome
(BCIS)
0 0 0 0 3 0 3 CPFN
“Aku +y L)
0 0 0 0 1 0 2 | Nepen | &€
1 0 0 0 0 0 0 CPFN
Hematoma
3 0 1 0 0 0 0 NCPFN
2 0 0 0 0 0 CPFN ) il
1 1 0 0 0 0 1 | Ncpen | &5 ©
0 1 0 0 0 0 0 CPFN e Jlasi
0 3 0 0 0 0 0 NCPFN "
0 0 0 0 0 0
1 CPFN el pi
0 1 0 0 0 0 0 NCPEN
1 8 0 0 3 0 4 CPFN e ol
5 2 0 0 3 0 8 | nepEn | e

(CPFN) s deganse (30 c¥1a3) M cieis adaw ol cila 5 Gigan Uil b Lang *

¢ capailly Jlaasa) dlge g3 m3all 8 (NCPEN) e e degana (30 Baalg (Baee o) Alat Zdl)

o Lulial) Gluagilly Glawaddl calse (NCPEN) ia g degans (e e (653 )5 lgal) Allsg




128

dcsana (o AaB 5 (CPFN) oiaye degana (0 <V ad) ) cieisi chimg ol Alla 125 ¢daes¥) oLk
Ald) DAY b Lilas) age 3)6 dla oS ol (NCPFN) (oaye

Ginil agedl 2] yal &5 (NCPEN) aje desana (o S8 (63 () 2y Bya Ciiaa

Lol Gaany ol 3l (CPFN) (nge degana (o pge Slan) Gl clld 0l ¢ e lailly (gyupudl Sl
.(P-Value=0.003) dad Cun bl 50 8yna

ae Dlis (NCPEN) m e desana (o (sayed (53l ciiaa 3 Cut—out Gl eyl Glyal W

P-) dad cum (D 25l 31780 Lol Gny ol 3l (CPFN) e desane g Lilias)
.(Value=0.04

fshs Ay A cha clldid) s S5 Yee (9)*

s g dghn gand) Jlaginl Als #3le 23 (NCPEN) (aje degena (8 s D15 :Cut-out-
Al A egms Gy b 2Ole shal a ol Allag s deate Gy Allag cuian)

gt gtull Jlaginly lgadle 39 (NCPEN) iaje degens i 8asls dlla Jisasi &5 :Cut-through-
Cian) (s 2

Ayl i) 28 o) el aba dee (gl shal i alg sanly Alla b el Cian) g
oI LY U il S e adiey IS sl AL

e Jarcally (aladly danS) Gadi Ll ekt saaly Alla (sa) CriansY) (jia den dePlie Alla Ciiaa—

O Leaas g Ahall Lliall dianyall igas &3 (ASAG (IS Aianyall Caanal ) Lale Gaall (40 428224
alad) Aall Cpeatg Al pe delu2d ey 3ol

)y (A chias sl sae S5 :C. Kammerlander(8)*

gl diate daadiy lgadle S0 Baaly dlls (8 Jeadell crian) capuii—

(NCPFN) iape desana (o 52l dlls b 2giud) o

Ailas) age (3)8 (5219 (NCPFN) iy desans b 52als Al ¢ Cut-out-

(NCPFN) a0 dcgana (o 53a)s dllag (CPFN) iiape desene (o ci¥la D6 3 adaw ol
e degana (e Baalg Als Jilae (NCPEN) (onje e gene (0 oVl &30 8 Hematoma-
il eadle 23 (CPFEN)

(NCPFN) iy degene (o Vs D 3 oagnilall _dpal) asad) (5535 Cannsy g all-
(CPFN) (e degana (o ¥ad Jilia (NCPFN) g desana (g gl Jsa oS c¥1S7-

ilas) age 3 O



129

raiuhy (b cias cllaMid) sae S5 ¢ Phruetthiphat (160)*

gl demte daatiy aba dae ehal 23 (NCPFN) (oaje degana (e oilla 4 Gias :Cut-out-
duate ity sl dae ehal & (NCPFN) ia e degane (e Basls dlls & Cs :Cut-through-
REPA]

raiuhy A chas bl sae <30 Goodnough(10)*

sl deate ity aba dee ehal 23 (NCPEN) oiaje de gene (0 iills & s :Cut-out-
el Weadle o3 (NCPFN) (o je degens (g0 Baslg dlls 4 cias :Hematoma-—

rulpy (A i cUMis) sxe S5 :Bianco (163)*

o degene o VS ik (CPFN) (oimye degene o oVl S0 & cios :Cut-out-
gl Jate Jarity z20l) 3 (NCPFN)

cdyg dhate diaihy z3all 3 (NCPFN) (o ye degana o @Yl SO 8 ciiaa :Cut-through-
alie ) dihaity Jusé pa jual shal & (CPFN) (oaje degene (8 Gaee o) plills
rlulpy (A s albMia) sxe jSh @ Schneider (162)*

& (CPFN) (oay degana (0 Allag (NCPFN) iy degana 0 oY ls EDG & Hematoma-
nndll eadle

Aplial) Auy) Ldaxilly il adle 23 (NCPFEN) oaje degana (A Gree ol Ala-

s deate diaity Z3lall 23 (NCPFEN) (mye e gena (e Baslg Alls 8 cias :Cut-out-

)y deate diaihy Z 3l 3 (NCPFEN) (oimje de gana (e Baslg Alls & ciias :Cut-through—
(2 degana (e Baaly Allag (NCPFN) (aje degana 0o bl (el (ing 5)la c¥a5 -
e daaiy 23l 3 (CPFN)

RERIA RPN RN - ¥



130

AEBlA sall) Juail)

tugai—1-4

m;-&wmg@ﬁu\w&; _adaal) coend) a1 Al Ll Al a1 8 s
LS callaal) Jalany Gubiadd) Guivall ool ie Aaisall £)la Al 34l jou€ 8 codinl) i Ja
&5 ) Cpianal) alaed) (AT aye pe UaDIEAY ) e Landilly il gllg oy paal) el Al o

alial) Cuian) in 0pn Cangill 3381 dghass pgoal A 2281 € sl
\giddliag dpallell cluhal) a dtlad) dahpl) il 45)laa—2-4

34l e Heu€ Cudn b Gigan Jane o 2l ) b e ia il Al Gl 13 paa
Ctsal) alaall JAMAS imge (sal ddaiadll o )la

I gy & cdbaind) s (i 38 € pa allae Ja1a8 agl lie Lms e84 Ginl) 138 o
s 5l g Canjil) 230 dghen sl Jlanid 5 mped2 Craa S (Ofiesena ) Slsde
Gl 328 3shun ol Jlanind &5 (miyed2 Craca Lulilly ((CPFN) 33l Gy 3 adaall ciien!
A (2-1) Co b saal V) Aaglie casiy ((NCPFN) aliaell el el sy

Laily ¢ Sl 8 Gmpall 138 agdl padidia jue alae JAIAS iaje Wiy (& Cplalal) ciajall pes oS
o 2l w aly caludl @lyoll el daaleY) Aasd) Ao latll §ygeall Coa din ) aaTy Aad s &
4dlal) 2aK) Cwew (DEXA) Dual Energy X-ray Absorptiometry ye sl 2801 uld
al) s OIS 3ily Lpgu (B esIL Caliadd) imjall Gandl) 138 (ali (& diaslll digeially

A jadiag Lol dgag puinlly jaallS daball J ddhe sanll (ailaddl Cus (e 52 Aol (galiig
&l Gfic ganall A 8 Auhall 8 Gulalall e yall daball Gl aaes o LS i@l anal)
IS anall 288 gk el Gt aladll a3 ¢(Bed (A oralall Blulsall dde 525 2als b S5
Jand) 2ey Jaalill sale] JsS59 50 (utl] aiapal) pran paad WS caiiadl) A8 Guti (ag Y La])
el sy Jainall Ll Jis 8 5 (<8 Linuhl Beal paibadd) o3 US crealis bl

Al Adsisas Adlaan o dubal) i alalal) msally cJlasin) 5ale glsils cdnlal



131

alily Gl o2 Baa Cigan Wl Cansall 3l pu€ it & updl) 34N Sgha b Vs Gana
Byad agadl Caa (NCPFN) desane (3o oringe Gl o Jaadls Ly g giadl € f 34l ()1
o5 3 il Aan ¥ el Ll agie (aape qf s GDY (3580 8 el oIS Gus G 2
aye G LAY 138 Ll ol Juliallg ¢ ekl celadll Jlaxt¥) o SSEI gpuad pgaal sl puals
5agl (P-value=004) ied culS Eia e genall G Lilias] age Gl 138 <5 ((CPFN) de gans
S abaall maill ol Al i (Kavg (Cut-out Gl 25l 5158y (P-value=0.04) 5 2
284 Gl padaal) ansil) cp Gulal) mhas i G Lee Cilgadlly e Gainsall alaall JAlA5 aye
Gsnal) Tl dasis bl eyg 3 Gl (B calaall ol o clulall oo Jallg Gl 2
LoDl aBaaly Gl 2 Baa el e g el el Aasall Sl

s O ol mhan 8Ly by adaall sl Cilsad ede o ae b 2l () b cian) gia )
A(70) J1axsu¥) Ay dld 5al) Mlly Leginr cbiliall (68 53l ) (53l Laa calanll ganiilly Gl
DI ey gsis chal) Ayl b lBIEAY) ag ) Lpallall labal) (e 220 ae Wil 5 bl

5 Cut-out Cuww (NCPFN) desane 8 d3liall cluhall & Jadll c¥ls alaee culS Cus axdid)
Cuill 2241 € i & sl 334 g 8 Jae ) 229 3 Yee (9) L)X Cut-through
P-) dasks Lilias) age (3)ltag (NCPFN) e gana (521 %13.8 Jslie (CPFN) de gena 52 %2.1
o Gla o Baaly Als 8 aghull S e @3l (CPEN) degena 4 Jadll 1Sy (value= 0.047
saaly Allay Cut-out <Vla & ) g553 (NCPFN) degana b il Lol alaall Jalas Cuss il
.Cut-through

bl i gena (o Schneider (162) duha 8 2seull Jib Gl (ga Lilias) age G OIS U,
.(p—value=0.04) ius cualy Cus

O s e peie JS agiluly (8 1san5 288 Goodnough s C. Kammerlander s Phruetthiphat Ll
Gaa Gt ol s 3 (NCPFN) degane mpe (o ot cilS anjall 384l oo 28 Vs
e 35l 13g) dlian) Laeal ) daa o cluhall 538 adaiss ol (SIg ((CPFN) degane iy
ob dnagll e ciluhall sda el a3 @y aage (P-value>0.05) (e sanall G 3studl Jid

el 2l HeuS it b Cupdll 2l dghu Jd8 e JlE Uil ASalSaal) 45U (e )y e
(NCPFN) icgane (30 %3.6 ) cajdll 334l 350w Jié Gaa Phruetthiphat (160) 4l
cllXg Cut-through saalg dllsy Cut-out pills ) Jadll ¢3639 (CPEN) de gana 0 %0 Jilis

desana (e Baaly Ala gl Gia Fwd) 5 o ) asulpy & il C. Kammerlander(8)



132

o2 Guaad ol (s 3 (NCPFN) degens & 5aalg dlla 5ol Cut-out Lulll 25 85285 (NCPEN)
o) Jadll eVls cieg8 Goodnough(10) b 3 Lle (CPFN) de sene amge sal Jaaill oiYla
(CPFN) dcsane (e Alla Yy Jilia (NCPFN) degane (3 Cut-out yills

(NCPFN)ic sana (o S (CPFN)ic gana 8 sspull i cls of 4sulys 8 Bianco (163) sy
desane (e %3.2 Loty Cut-oUt Vs EDE ) Caehsi G Liliaal age G (3l oSl
Cut-through <¥ls &y (NCPFEN) degaas (0 %5.8 4uwiy Cut—out <5 Jilae (CPFN)
.(NCPFN) Zdcgana (30 %3.5 Ly

Gllalaall das ) 53gally gl IS0 Jdalil) sale) o ianall AKalaal) Al b 52l aclis
el gl LDy i) e iyl 85385 Aoy pal) Sl Al Wi 3 3 130 ¢(149) 4l
DsnS Jlastial die 3l Gl (B e s o L (A Lang 38 dall o Gaupal) 808 duilly
Slo anall 535 Gauat e aeluy Gpivsal) aUaall JA185 caye vie Cujal) 330 ghu dlal) 234
25 PARKER (e e il 8 slae ¥ o3 5 sac budd) ilusgll e solaie) e sy o5
sy Jyiall olay Jouall Jaka ) s D e dygll uS amy piall o mnall 8538 ks (ulike
(CPFN) dull de sens (g (P-value=0.01) Lilaa] age 3yl Lang Cun o(Ailile 5L ol Guil
s Mitsuzawa(158) 5 Olarte Salazar(7)cxlu)) ae @lsu Ligag (NCPFN) 2alil) de ganag
@l aiulya PN A C. Kammerlander(8) Ll ‘( P-value<(.05 ) daid Can Keppler(161)
e Aoyl uliie g5 Timed Up and Go (TUG) Lubie e adiel 3] (i ganall (g Lilias) age
o] a3 58 (TUG) Guite ol iy e L) 138 sl (Kasg aball Jaal) as Giassal
Yy Azl Jab 2l gie H3u€ aes ekl g anll Sale p2aid chall o (sl 50
3ny gnpal) g die Auniiia Lo gis Agulas <3y abal) derl) U el ol Lgaladind (Ko
de cdall 88 syl PARKER (il e Liudys slaie) old Jlls ¢ abyad) dasd) e L 5550
Return to _ulie e acicls Kulachote(164) Wi« (TUG) (sl (e diigise ST any (ansall
gl Jgalaiul 8 (CPEN) e ye degana ol aag9 Prefracture Ambulatory Level (RPAL)
(NCPFN) oy degana (3o il Ji jusSIL aginlia) J 15318 LeS 5ae Lse Jilig O ol b
Cumulated (sl e aaicl Mochizuki(157) Wi ¢( P-value<0.05 ) Wilas) age Gylass
daly il e anpidy Sl popd) e el (aggd miby (ulie 529 Ambulation Score (CAS)
desana (po Juail U5 (CPFN) de gane (oiaye (puniy age Slas) (3)li @l i) cilSy 48,4
.(NCPFN)



133

oobie Sl Lnuhy b slae) &5 338 Auiula gl AN g djaped) @ilill) e cian) il Al
ate 3l dlia (IS Gaulall IS g Auypuad) m3l HHS (it 5 daadsgl) 4,000 Barthel

Barthel _.lis adic) 53 Keppler(161) duln e G5t L sy ( P-value<0.05 ) Lilas)

S b Lilian) age OIS 3HW) Eua HHS (ilite aaie) (53 Quan-Ming Zhao(156) duyns

age ol (S e senall G (3)8 235 Barthel  (ulie acicl 33 Mochizuki(157) Wi ¢yl

AT s Ian Byl culS anuhy b Anlidl 558 o Gl i (Sa ((P-value=0.247 ) Lilas)

gl e 3 LA 323 HouS omge (63 Lilian] age (Bli (il Barthel  (ubie oy dus

)6 25 C. Kammerlander(8) <y ¢ il O3l Jaaats oialls oudayall eig alad) danll (1o

) B5S Ally i (Sasy Lilas] age G ¢Sy Barthel ulie e slac¥) die giiesand) o
il e i Lee deglial) g Uaiily ciligl) Caa daliall ol %42.5 duhall (e Igamasil ¢l

Hip Disability and sl e acie) 3 Lima(159) au)s 4o ae L)) Gilsn

LD g Blall duegig 4y pall <Al anii ety ga9 Osteoarthritis Outcome Score (HOOS)
- (CPFN) i ya degana mllial Al Jicgane ( Lilias] aga (316 2ng 85 duiidas)

Aal Jlae 8 a1 auis vie Wilian age ()8 VAS (ulie Gavs Ll 5 Lasgd al¥) 4ul)s vie
die Lilaa] age () dllis o ol can (B Cpesand 20 (s IS0 (ol o almaY) die sf adial
AV s e selu 33 () 8 e gis ols MLy alad) deall e dall) ol A s

Al Bal b Ay s (Kag eyl e all dia) viey Jaisall AaN Jlae (8 Cue ol a
hs S e Jsa micromotion ge il AY) Caias e caclu 8 Crian) lgiia S Al

Glie gt Le 5g8 1hgh cahall Jasll dey Aall el A1) L dahiall (g e ol aey aF1 i aal

goml (n ol daad Bale iy Lmiagall dadgll ol aball A pe @l G5y RSl ALl

s A xe s L sag cdimnt o e s se b ol JElLy aball dead) 2

O iy 2l () B i) s o) ) elal Sl Mitsuzawa(158) a5 Mochizuki(157)
Wl st oaball daall ams a1 e 555 Vs oabal) deal Lo cpegud )5 ye 20 ASa) ol Q1Y)

o Anlid) 558 et Gl s (Sass A5a)) el A il Lilas) age (3 2 o] Keppler(161)

Al B Galy aball Jeal) s a1 05 8 G L5 g 4l



134

) cariall Ay 3 0 dgeladl) il Al

.CalTAD s TAD (pyiall je (b))l 25 B0l =1

LG jualal-2

A8 (b s O Aaglill (el Auhs e o)) paleas¥) -3

. Distal slide length-4

oSls «Cut-out tigany guilly ol 234l oS Cufi L8 adgil dagal) y9a¥) ga TAD ddha jiias
30l S TAD (he &g S CalTAD diluall (ol o ) e Al Ladllad) cluhall ians @llia
S i Lagiad 8 i) of jlaels CalTAD 5 TAD dlye i) b o5 131 ¢(8)Cut-out <l
dcsanag (CAPFN) Lubyall degana (m pge (Slas) (3l @llia oS aly bl a2 aliga Jag
O 3 5036 ey (Kl ¢ (TAD-CalTAD) yusially 580 alal) dasll 22y (NCAPFN) aLall
@JC. Kammerlander(8) duhs ae Gilsh 3oy Cianl) (o degana mllial age JSlas) 3l lla
.CalTAD 5 TAD (pymiall dudyy die (yiie senall G Lilias) aga 3yl 2ag

O Ly g Lang (324 Gulyg a0 Baghll (3 Lusilly (602411 ualiall) due bl culuaiall dpnilly
L)y pe 385 Lo sag Al Jic gana (o pge (Slas] (B)li ang 4 () (P-value<0.05) des
aned (Sang 24 anny iy o Al Ay vie Lilias) age (3)l8 g 2 31 Goodnough(10)
Lnall (ol emll Laglia (pe aly 2l () (b e iad LIS gl L)l Gavea il s
i of L)y aains ol Distal slide length Wi ((143) oag)y paleds) cuns Al hsally (59l
Sass Mitsuzawa(158) 5 Yee (9) bl ae Gilsis La sa5 z3kal) Sic gana s Lilian] pge (314
e Al ABLEN (he gy R () B cnen) s b A0S gd) iluball s Gy s
55 5 Compression (s e il al Guly 323l ) Ao hsallly (grsaall arall (598 Gk
el 38 34 () i) gis o) gl (144) Distal slide length & salsy e dlgsual) sl
Distal e jig ol (S5 Jhsally (grsaall il (668 (e @il ag)ll aledd¥) Jars (s o
.Compression g (e zaull slide length

s Ao i) 858 (gypadl Jlaxi¥) Cajady ¢ e lailly (gupmdl JLaxi¥) ey Gpnpriall Linds Crianas
Sl ok Jlaxil ggh el Jleadl) Ll ALlS e daeled Jloil ildle aa ol s (S5al) G3sl)
o s L sps Al i sane O Lilan] age (3l Liuha b a3 oly stV §ypea o JalIL

. Kulachote(164) sPhruetthiphat (160) <luly



135

hae oyfie ganal) O Lilian) Lals 358 llia (S5 Al aball Gaad) sy Alalall clDadU Ll
A5)aall ot Al Slaball Jase ae Blsie Glld (IS5 234 ) a8lsly Gl 2y Bae Gl
o) gy Ll JanaS dals claDia) duhal S L Aligh (5 o VLAY daslia 530 0f a2 Lgae

o sl clalall elhely lgnaen catd oadans Gl Y5 Loal G Uil 5558 Plag 324

8 e auliall Gluagilly Glaaalls #all &3 Grae (653 35 Ll Allag ol oaasall HlaaY)
Lalia o Jemiall Crianl) (i€ Crianl) gy Lald DA i)y & Gt ol cdae V1 el
G Jla (8 aall cuiady eV s J8 ALl ale s () @l g la)) (Sany caian) s 2ea
syl Alad (gl ol Adhe ) ALYl 238 Gal Q) o Blial il o Juazall ) sl
Gl A5)kall iluall alane b el Al L dauliall dusaY) dillacly ciian) s ol dausYly A5l
ol a8laly Gabl) 2 Sa aERAY) e (e ganall (r GEAY) Jane Cus (e pga lias)
AL J) 8 cluhall 6 LS 48l 3 cpdl) 234

Cut— Cuaw cudil) L Cun (0 age Slan] GHlb I8 8 3230 L) 6 cies) gis o aad Gaw Lae
oaleaiVlg 33ll jali) deladll milully (HHS ;5 Barthel o Parker cufpiiall) duysyudl iy out
Dl dlaie) ga duallall Gluball e Wy g 5D Al cliadll g o CALTAD 5 TAD 5 gl
s 3 L Baumgartner ulae o Lguloadl &aall ciluhal) cadl il sl 35 53521 Chang
el 3y 2 A A3 daleall G il sda e caianl A Auh ae ((60) oaapell Juadl
(155 Lavie e Lanilly dpupual) il 8 Lilias) Lega OIS Auhal) e gana c U 0L Lasg Sy
Ol e B Ll s Aaledl) (6 Lexie Lilias] age Guals Bl ol Gande ZadY) 4,830 dale
a5 o ans by edples Band) 40,880 daleal) (5% Lovie Lo Lilias) age (3,ldls Cut-out
pdall dalelly e e el 3y 0sS Ladie ASalSual) Al 53b) (Ao st 3340 () (A i)
e (53 Aulag) Al 40,88 daled (3akad e (Mie IS8 sl 3 Ol Gasle (o eling ¢ Ll dpay)
b el gpal ely Y Jallg jousl oda s ik (aiail lan age dale dey Cpisdll laall Jalis
Al Dol 40,58 daled pe B 3l <Y



136
Silua gil)— Cifaaaall—cla i) Gl gal)

ragai—1-1

NV Jali & bl 2 e 33 Gy 8 coiand) cpal Aldnall Slgdll Ao pguall dudyall oda dabis
daliny uliad) i) el (sal sl oyla Al 334 adae HeuS b caudill i Gigan Jare
obll (£ Baa Va8 (alid) ae daeledlly Laadaglly L yspad) Slil) 3 Gl Liaag Mg ¢allaall
LoDl adlidly

ralatinuy-2-1

OV RON | G)& g_af‘)ﬁ\ A8l HeuS aye sl laa C.;U e s PEN L_I:\ﬂ\ A3l agous o)
coayall (oAl Lia )l Alla g Auidagl) 8,08l Salaiaaly oSl Jladily yousl ot 8 Cujall 2341 35hs ot L
gl dae gy (puaal dilz)

ol sie culall Laas I Al cudill i ells ST e 38300 Gl a81ialy Gl 25 Byas e
sl alaall JA1A5 mpe gl Adaaall zla Aailal) 324 S

LAY Jaee o 2 Vs (el elal 58 bl e e 388 Gy B adaall coien) gas o
Sl (a8 Ggan Jane iy RISl ZalA 82l (8 3830 Gy (b alaall e i e

e Llly 2y pally duida gl il ety Alsiaall z)la Al 3840 08

b b Al 2058 dales pa el ) WV e 33 () (B oadaed) el s B8 i
sl

008 daled g il a3y Vs 8 bl a6 30 () (B oadiad) el s bl Y-

Al L
s uand) ‘;1119’"43 Slaaaadi-3-1
tlgiag Wiwhyn 28 Badaie Cibidgana dgagy Chyies

O Baadiune ) Ayl die bl ALE e lgal) blag Al il dass Al Zaslgl) sbeiul) julas—
)



137

The Singh (uliial as 334l (ul) 5 alaall ol 2 hal) sl e ol pUsall Jala3 (i 5 -

ols agadl adiia (agea)ll a3 48 41 o) e Cortical Thickness Index 5 Index
& Ol ) aaead DEXA (asd cha) 8 dguasll) clgeall cawg DEXA je ol Jalis
LAyl
I8 Lee 323l () 8 adaal) cian¥) ] Gl aliae @yl Jhaial Jlall fea Gl IS
5ale (a el Lidad 33l ()l Gead) (3)pal olal) diey olygl) (hmde ) calaal) CitendUd oyl jlas
ALY salal olal Apulus 430l mnyall IS 13 (815 clysll Jomial L puss Alpag 224N () (pania ALl
ol 8 adaall Crienl) i aakii M
13) S ALlE Laaain WSTy Gl o all) 22D 50l ae dabadl (o) 50L) Al 238 cililis (pam
Lol sy el 2 ae s aball Jaad) salel e Al A4S pa 43)kal) cud
tGluagili-4-1

LAY U8 el aba dee dal e auliall QLbiuY) auagy dal) Jaadil) 55 5 e 5im

B Cupdl) 228 el Cn Jid Jaee e i (el ehalS calaal) CiedY L cufill iy age
Cotinaal) alaall J21S5 i ge (52l Alaindl)

Lles o Jpandl Ligraa dicg cdplag) Al 45588 dales o dhilaall po a3 535 alaa Y-
e o 2l Gy (B adaall Ciien] iy agid coigall sl Vs 8 Anla) Lol 4 yi8

- Cinaal) alaal) Jadas

Al Hou€ s 58 Jane e AuladY) 2 Lpal) daleally oSl 3y saga i anil il lal-
sl alaall JAIAS imge (gal Adaiaall #la il

lgailiads il g el cabiell crian) elsil aladin) ae dgilie 43)lke Cilul) el

sl iy Jlaniod) by il e dogall £S51Sual

b Lo cdghall gaall o adaall iYL el ot 5l dalaiu) sl adY) dlgh bl el
a3l ) 8ag el Jaee e oyl @l



138
B e calaall Jals Guilatie IS8 caliall Citen) aieil 585 Brl LIS Gaal) Gl Cpan—
aaladd) cdaaYy el hlis

.L'):l”..h



139

References &/ !l

1. Fischer H, Maleitzke T, Eder C, Ahmad S, Stéckle U, Braun KF. Management of proximal
femur fractures in the elderly: current concepts and treatment options. European journal of
medical research. 2021;26(1):86.

2. Maffulli N, Aicale R. Proximal Femoral Fractures in the Elderly: A Few Things to Know, and
Some to Forget. Medicina (Kaunas, Lithuania). 2022;58(10).

3. Gu Q, Koenig L, Mather RC, 3rd, Tongue J. Surgery for hip fracture yields societal benefits
that exceed the direct medical costs. Clin Orthop Relat Res. 2014;472(11):3536-46.

4. Rashid RH, Zahid M, Mariam F, Ali M, Moiz H, Mohib Y. Effectiveness of Proximal Femur
Nail in the Management of Unstable Per-Trochanteric Fractures: A Retrospective Cohort
Study. Cureus. 2024;16(4):e58078.

5. Knobe M, Minker R, Sellei RM, Schmidt-Rohlfing B, Erli HJ, Strobl CS, et al. [Unstable
pertrochanteric femur fractures. Failure rate, lag screw sliding and outcome with extra- and
intramedullary devices (PCCP, DHS and PFN)]. Zeitschrift fur Orthopadie und Unfallchirurgie.
2009;147(3):306-13.

6. Augat P, Rapp S, Claes L. A modified hip screw incorporating injected cement for the
fixation of osteoporotic trochanteric fractures. J Orthop Trauma. 2002;16(5):311-6.

7. Olarte Salazar CM, Burgos EJ, Sdnchez D, Libos A, Arango F, Triana M, et al. Outcomes of
cement augmentation in fragility trochanteric hip fractures - A multicenter randomized
controlled trial follow-up. Injury. 2023;54 Suppl 6:110776.

8. Kammerlander C, Hem ES, Klopfer T, Gebhard F, Sermon A, Dietrich M, et al. Cement
augmentation of the Proximal Femoral Nail Antirotation (PFNA) - A multicentre randomized
controlled trial. Injury. 2018;49(8):1436-44.

9. Yee DKH, Lau W, Tiu KL, Leung F, Fang E, Pineda JPS, et al. Cementation: for better or
worse? Interim results of a multi-centre cohort study using a fenestrated spiral blade
cephalomedullary device for pertrochanteric fractures in the elderly. Arch Orthop Trauma
Surg. 2020;140(12):1957-64.

10. Goodnough LH, Wadhwa H, Tigchelaar SS, DeBaun MR, Chen MJ, Bishop JA, et al.
Trochanteric fixation nail advanced with helical blade and cement augmentation: early
experience with a retrospective cohort. European journal of orthopaedic surgery &
traumatology : orthopedie traumatologie. 2021;31(2):259-64.

11. Buckwalter JA, Cooper RR. Bone structure and function. Instructional course lectures.
1987;36:27-48.

12. Gilligan I, Chandraphak S, Mahakkanukrauh P. Femoral neck-shaft angle in humans:
variation relating to climate, clothing, lifestyle, sex, age and side. Journal of Anatomy.
2013;223.



140

13. Collin PG, D'Antoni AV, Loukas M, Oskouian RJ, Tubbs RS. Hip fractures in the elderly—A
clinical anatomy review. Clinical Anatomy. 2016;30.

14. Shivji FS, Green VL, Forward DP. Anatomy, classification and treatment of intracapsular
hip fractures. British journal of hospital medicine. 2015;76 5:290-5.

15. LuY, Wang L, Hao Y, Wang Z, Wang M, Ge S. Analysis of trabecular distribution of the
proximal femur in patients with fragility fractures. BMC Musculoskeletal Disorders.
2013;14:130 -

16. Gill J, Shakokani M. Hip Il Structured SBA. 2020. p. 38-58.

17. LuY, Uppal HS. Hip Fractures: Relevant Anatomy, Classification, and Biomechanics of
Fracture and Fixation. Geriatric Orthopaedic Surgery & Rehabilitation.
2019;10:2151459319859139.

18. Kalhor M, Horowitz KS, Gharehdaghi J, Beck M, Ganz R. Anatomic Variations in Femoral
Head Circulation. HIP International. 2012;22:307 - 12.

19. Ztotorowicz M, Szczodry M, Czubak J, Ciszek B. Anatomy of the medial femoral circumflex
artery with respect to the vascularity of the femoral head. The Journal of bone and joint
surgery British volume. 2011;93 11:1471-4.

20. Kalhor M, Beck M, Huff TW, Ganz R. Capsular and pericapsular contributions to
acetabular and femoral head perfusion. The Journal of bone and joint surgery American
volume. 2009;91 2:409-18.

21. McKee MD, Schemitsch EH, editors. Operative Techniques: Orthopaedic Trauma
Surgery2019.

22. Drake LR, editor Gray's Atlas of Anatomy2007.

23. Pokorny D, Jahoda D, Veigl D, Pinskerova V, Sosna A. Topographic variations of the
relationship of the sciatic nerve and the piriformis muscle and its relevance to palsy after
total hip arthroplasty. Surgical and Radiologic Anatomy. 2006;28:88-91.

24. Solomon LB, Lee YC, Callary SA, Beck M, Howie DW. Anatomy of piriformis, obturator
internus and obturator externus: implications for the posterior surgical approach to the hip.
The Journal of bone and joint surgery British volume. 2010;92 9:1317-24.

25. Murphy T, Culliford DJ, Hawley S, Johansen A, Whitehouse MR, Judge A, et al. Hip
fracture projections up to the year 2060: an analysis based on data from the National Hip
Fracture Database (NHFD) for England, Wales, and Northern Ireland. Injury.
2024;55(11):111863.

26. Nguyen ND, Eisman JA, Center JR, Nguyen TV. Risk factors for fracture in nonosteoporotic
men and women. The Journal of clinical endocrinology and metabolism. 2007;92(3):955-62.
27. Leibson CL, Tosteson AN, Gabriel SE, Ransom JE, Melton LJ. Mortality, disability, and
nursing home use for persons with and without hip fracture: a population-based study.
Journal of the American Geriatrics Society. 2002;50(10):1644-50.

28. Alpantaki K, Papadaki C, Raptis K, Dretakis K, Samonis G, Koutserimpas C. Gender and
Age Differences in Hip Fracture Types among Elderly: a Retrospective Cohort Study. Maedica.
2020;15(2):185-90.



141

29. Jacob J, Desai A, Trompeter A. Decision Making in the Management of Extracapsular
Fractures of the Proximal Femur - is the Dynamic Hip Screw the Prevailing Gold Standard?
The open orthopaedics journal. 2017;11:1213-7.

30. Cummings SR, Nevitt MC, Browner WS, Stone K, Fox KM, Ensrud KE, et al. Risk factors for
hip fracture in white women. Study of Osteoporotic Fractures Research Group. The New
England journal of medicine. 1995;332(12):767-73.

31. Rau Y, Amtsfeld J, Reimers N, Matrisch L, Frese J, Schulz A-P. The development, incidence
and treatment trends of trochanteric fractures in Germany: a cohort study. Journal of
Orthopaedic Surgery and Research. 2023;18(1):491.

32. TJ, Kwek EBK. Are Intertrochanteric Fractures Evolving? Trends in the Elderly Population
over a 10-Year Period. Clinics in orthopedic surgery. 2022;14(1):13-20.

33. Canale ST, editor Campbell's Operative Orthopaedics: 4-Volume Set (Expert Consult
Premium Edition - Enhanced Online Features and Print), 12e2013.

34. Cooper C, Campion G, Melton DLJ. Hip fractures in the elderly: A world-wide projection.
Osteoporosis International. 1992;2:285-9.

35. Blom AW, Warwick D, Whitehouse MR, editors. Apley & Solomon's System of
Orthopaedics and Trauma2017.

36. LiL, Bennett-Brown K, Morgan C, Dattani R. Hip fractures. British journal of hospital
medicine (London, England : 2005). 2020;81(8):1-10.

37. Schultz E, Miller TT, Boruchov SD, Schmell EB, Toledano B. Incomplete intertrochanteric
fractures: imaging features and clinical management. Radiology. 1999;211(1):237-40.

38. Chung PH, Kang S, Kim JP, Kim YS, Lee HM, Back IH, et al. Occult Intertrochanteric
Fracture Mimicking the Fracture of Greater Trochanter. Hip & pelvis. 2016;28(2):112-9.

39. Meinberg EG, Agel J, Roberts CS, Karam MD, Kellam JF. Fracture and Dislocation
Classification Compendium-2018. Journal of Orthopaedic Trauma. 2018.

40. Azar, editor Campbell's Operative Orthopaedics2016.

41. Cirotteau Y. Boyd H.B. and Griffin L.L. classification: A refinement proposal. European
Journal of Orthopaedic Surgery & Traumatology. 2002;12:152-7.

42. Evans S. Hip fractures: a practical guide to management.: By Kenneth J. Koval and Joseph
D. Zuckermann. Pp 330. New York: Springer-Verlag, 2000. ISBN: 0-387-98387-2. £100.00.
Journal of Bone and Joint Surgery-british Volume. 2001:153-.

43. Gregory J. McRae's Orthopaedic Trauma and Emergency Fracture Management, Third
edition, White, S.P. Mackenzie, A.J. Gray. Elsevier, Edinburgh (2016), 635, ISBN: 978-0-7020-
5730-4 £49.99. International Journal of Orthopaedic and Trauma Nursing. 2017;26.

44. Tawari AA, Kempegowda H, Suk M, Horwitz DS. What Makes an Intertrochanteric
Fracture Unstable in 20157 Does the Lateral Wall Play a Role in the Decision Matrix? Journal
of Orthopaedic Trauma. 2015;29:54-59.

45. Kim S-J, Park H-S, Lee D-W. Outcome of nonoperative treatment for hip fractures in
elderly patients: A systematic review of recent literature. Journal of Orthopaedic Surgery.
2020;28.



142

46. Handoll H, Parker MJ. Conservative versus operative treatment for hip fractures in
adults. The Cochrane database of systematic reviews. 2008;3:CD000337.

47. Cheng Y-x, Sheng X. Optimal surgical methods to treat intertrochanteric fracture: a
Bayesian network meta-analysis based on 36 randomized controlled trials. Journal of
Orthopaedic Surgery and Research. 2020;15.

48. Simmermacher RKJ, Bosch AM, van der Werken C. The AO/ASIF-proximal femoral nail
(PFN): a new device for the treatment of unstable proximal femoral fractures. Injury. 1999;30
5:327-32.

49. Lj D, Cecilia DM, Herrera A, Resines C. Trochanteric fractures treated with a proximal
femoral nail. International Orthopaedics. 2001;25:298-301.

50. Yalin M, Golgelioglu F, Key S. Intertrochanteric Femoral Fractures: A Comparison of
Clinical and Radiographic Results with the Proximal Femoral Intramedullary Nail (PROFIN),
the Anti-Rotation Proximal Femoral Nail (A-PFN), and the InterTAN Nail. Medicina. 2023;59.
51. Verhofstad MHJ, van der Werken C. DHS osteosynthesis for stable pertrochanteric femur
fractures with a two-hole side plate. Injury. 2004;35 10:999-1002.

52. Martinho T, Stoffel K. Treatment of Intertrochanteric Femur Fractures with Hip
Arthroplasty in Older Patients: A Narrative Review of Indications and Outcomes. Medicina.
2021;57.

53. Wiesel SW. Operative Techniques in Orthopaedic Surgery, 2e: Lippincott Williams &
Wilkins; 2016.

54. Wiesel SW. Operative Techniques in Orthopaedic Surgery, 2e: Lippincott Williams &
Wilkins; 2016. 533 p.

55. Herrera A, Lj D, Calvo A, Martinez AA, Cuenca J. A comparative study of trochanteric
fractures treated with the Gamma nail or the proximal femoral nail. International
Orthopaedics. 2002;26:365-9.

56. Kaplan K, Miyamoto R, Levine BR, Egol KA, Zuckerman JD. Surgical management of hip
fractures: an evidence-based review of the literature. Il: intertrochanteric fractures. The
Journal of the American Academy of Orthopaedic Surgeons. 2008;16(11):665-73.

57. Carneiro MB, Alves DP, Mercadante MT. Physical therapy in the postoperative of
proximal femur fracture in elderly. Literature review. Acta ortopedica brasileira.
2013;21(3):175-8.

58. Biber R, Berger J, Bail HJ. The art of trochanteric fracture reduction. Injury. 2016;47 Suppl
7:S3-s6.

59. Chang SM, Zhang YQ, Ma Z, Li Q, Dargel J, Eysel P. Fracture reduction with positive
medial cortical support: a key element in stability reconstruction for the unstable
pertrochanteric hip fractures. Arch Orthop Trauma Surg. 2015;135(6):811-8.

60. Mao W, Ni H, Li L, He Y, Chen X, Tang H, et al. Comparison of Baumgaertner and Chang
reduction quality criteria for the assessment of trochanteric fractures. Bone Joint Res.
2019;8(10):502-8.



143

61. Baumgaertner MR, Curtin SL, Lindskog DM. Intramedullary versus extramedullary
fixation for the treatment of intertrochanteric hip fractures. Clin Orthop Relat Res.
1998(348):87-94.

62. Baumgaertner MR, Curtin SL, Lindskog DM, Keggi JM. The value of the tip-apex distance
in predicting failure of fixation of peritrochanteric fractures of the hip. J Bone Joint Surg Am.
1995;77(7):1058-64.

63. Albareda JM, Laderiga A, Palanca D, Paniagua LC, Seral F. Complications and technical
problems with the gamma nail. International Orthopaedics. 1996;20:47-50.

64. Hohendorff B, Meyer P, Menezes D, Meier L, Elke R. [Treatment results and
complications after PFN osteosynthesis]. Der Unfallchirurg. 2005;108(11):938, 40, 41-6
passim.

65. Aygiin U, Senocak E, Aksay MF, Cicek AC, Halag O, Toy S. An overview of patients with
intertrochanteric femoral fractures treated with proximal femoral nail fixation using
important criteria. BMC Musculoskelet Disord. 2024;25(1):1051.

66. Fang Q, Han J, Liu WZ, Wang D, Ge Z, Wang G. Predictors of and predictive nomogram
for cut-out of proximal femur nail anti-rotation device in intertrochanteric fractures. Archives
of Orthopaedic and Trauma Surgery. 2022;143:3985 - 95.

67. John B, Sharma A, Mahajan A, Pandey R. Tip-apex distance and other predictors of
outcome in cephalomedullary nailing of unstable trochanteric fractures. Journal of clinical
orthopaedics and trauma. 2019;10(Suppl 1):588-s94.

68. Kuzyk PR, Zdero R, Shah S, Olsen M, Waddell JP, Schemitsch EH. Femoral head lag screw
position for cephalomedullary nails: a biomechanical analysis. J Orthop Trauma.
2012;26(7):414-21.

69. Ng M, Shah N, Golub I, Ciminero M, Zhai K, Kang K, et al. No difference between lag
screw and helical blade for cephalomedullary nail cut-out a systematic review and meta-
analysis. European Journal of Orthopaedic Surgery & Traumatology. 2021;32.

70. Bojan AJ, Beimel C, Taglang G, Collin D, Ekholm C, Jonsson A. Critical factors in cut-out
complication after gamma nail treatment of proximal femoral fractures. BMC
Musculoskeletal Disorders. 2013;14(1):1.

71. Buyukkuscu MO, Basilgan S, Misir A, POLAT A, Basar H. Factors associated with the
development of screw cut-out after the fixation of intertrochanteric femoral fractures with a
proximal femoral nail. Journal of Health Sciences and Medicine. 2021.

72. Singh MM, Riggs BL, Beabout JW, Jowsey J. Femoral trabecular-pattern index for
evaluation of spinal osteoporosis. Annals of internal medicine. 1972;77 1:63-7.

73. Kanis JA, Norton N, Harvey NC, Jacobson T, Johansson H, Lorentzon M, et al. SCOPE
2021: a new scorecard for osteoporosis in Europe. Archives of Osteoporosis. 2021;16.

74. Salari N, Darvishi N, Bartina Y, Larti M, Kiaei A, Hemmati M, et al. Global prevalence of
osteoporosis among the world older adults: a comprehensive systematic review and meta-
analysis. Journal of Orthopaedic Surgery and Research. 2021;16.



144

75. Pouresmaeili F, Kamalidehghan B, Kamarehei M, Goh YM. A comprehensive overview on
osteoporosis and its risk factors. Therapeutics and Clinical Risk Management. 2018;14:2029 -
49.

76. Li H, Wallin M, Barregard L, Sallsten G, Lundh T, Ohlsson C, et al. Smoking-Induced Risk of
Osteoporosis Is Partly Mediated by Cadmium From Tobacco Smoke: The MrOS Sweden Study.
Journal of Bone and Mineral Research. 2020;35.

77. Akkawi |, Zmerly H. Osteoporosis: Current Concepts. Joints. 2018;6:122 - 7.

78. Glaser DL, Kaplan FS. Osteoporosis: Definition and Clinical Presentation. Spine.
1997;22:125-6S.

79. Mediati RD, Vellucci R, Dodaro L. Pathogenesis and clinical aspects of pain in patients
with osteoporosis. Clinical cases in mineral and bone metabolism : the official journal of the
Italian Society of Osteoporosis, Mineral Metabolism, and Skeletal Diseases. 2014;11 3:169-
72.

80. Geusens PPM. Osteoporosis: clinical features. Minerva medica. 2008;99 2:167-75.

81. Yu F, Xia W. The epidemiology of osteoporosis, associated fragility fractures, and
management gap in China. Archives of Osteoporosis. 2019;14:1-20.

82. Lewiecki EM, editor Osteoporosis: Clinical Evaluation2015.

83. Kantor S, Ossa KS, Hoshaw-Woodard SL, Lemeshow S. Height loss and osteoporosis of
the hip. Journal of clinical densitometry : the official journal of the International Society for
Clinical Densitometry. 2004;7 1:65-70.

84. Fan YL, Peh WC. Radiology of Osteoporosis: Old and New Findings. Seminars in
Musculoskeletal Radiology. 2016;20:235 - 45.

85. Sangondimath G, Sen RK, T. FR. DEXA and Imaging in Osteoporosis. Indian journal of
orthopaedics. 2023;57 Suppl 1:82-93.

86. Sheu A, Diamond T. Bone mineral density: testing for osteoporosis. Australian prescriber.
2016;39 2:35-9.

87. Ghalenavi E, Mirfeizi Z, Hashemzadeh K, Sahebari M, Joker MH. Diagnostic Value of
Radiographic Singh Index Compared to Dual-Energy X-Ray Absorptiometry Scan in Diagnosing
Osteoporosis: A Systematic Review. The archives of bone and joint surgery. 2024;12 1:1-11.
88. Mir FR, Nazir I, Naseed M. Comparison of Radiographic Singh Index with Dual-Energy X-
Ray Absorptiometry Scan in Diagnosing Osteoporosis. Matrix Science Medica. 2021;5:17 - 20.
89. Horbach AJ, Staat M, Pérez-Viana D, Simmen H-P, Neuhaus V, Pape H-C, et al.
Biomechanical in vitro examination of a standardized low-volume tubular femoroplasty.
Clinical Biomechanics. 2020;80.

90. Sah AP, Thornhill TS, LeBoff MS, Glowacki J. Correlation of plain radiographic indices of
the hip with quantitative bone mineral density. Osteoporosis international : a journal
established as result of cooperation between the European Foundation for Osteoporosis and
the National Osteoporosis Foundation of the USA. 2007;18(8):1119-26.

91. Nguyen BN, Hoshino H, Togawa D, Matsuyama Y. Cortical Thickness Index of the Proximal
Femur: A Radiographic Parameter for Preliminary Assessment of Bone Mineral Density and



145

Osteoporosis Status in the Age 50 Years and Over Population. Clinics in orthopedic surgery.
2018;10(2):149-56.

92. Henriksen K, Christiansen C, Karsdal MA. Role of biochemical markers in the
management of osteoporosis. Climacteric. 2015;18:10 - 8.

93. Kuo T-R, Chen CH. Bone biomarker for the clinical assessment of osteoporosis: recent
developments and future perspectives. Biomarker Research. 2017;5.

94. Bischoff-Ferrari HA, Bhasin S, Manson JE. Preventing Fractures and Falls: A Limited Role
for Calcium and Vitamin D Supplements? Jama. 2018;319(15):1552-3.

95. Gambacciani M, Levancini M. Hormone replacement therapy and the prevention of
postmenopausal osteoporosis. Przeglad Menopauzalny = Menopause Review. 2014;13:213 -
20.

96. Meczekalski B, Czyzyk A. [Selective estrogen receptor modulators in treatment of
postmenopausal osteoporosis]. Ginekologia polska. 2009;80 3:213-7.

97. Lewiecki EM. Bisphosphonates for the treatment of osteoporosis: insights for clinicians.
Therapeutic Advances in Chronic Disease. 2010;1:115 - 28.

98. LeBoff MS, Greenspan SL, Insogna KL, Lewiecki EM, Saag KG, Singer AJ, et al. The
clinician’s guide to prevention and treatment of osteoporosis. Osteoporosis International.
2022;33:2049 - 102.

99. Mufoz-Torres M, Alonso G, Mezquita Raya P. Calcitonin Therapy in Osteoporosis.
Treatments in Endocrinology. 2004;3:117-32.

100.Haguenauer D, Shea BJ, Tugwell P, Wells GA, Welch VA. Fluoride for treating
postmenopausal osteoporosis. The Cochrane database of systematic reviews.
2000;4:CD002825.

101.Bodenner DL, Redman C, Riggs AT. Teriparatide in the management of osteoporosis.
Clinical Interventions in Aging. 2007;2:499 - 507.

102.Zaheer S, LeBoff MS, Lewiecki M. Denosumab for the treatment of osteoporosis. Expert
Opinion on Drug Metabolism & Toxicology. 2015;11:461 - 70.

103.Fogelman I, Blake GM. Strontium ranelate for the treatment of osteoporosis. BMJ :
British Medical Journal. 2005;330:1400 - 1.

104.Tu KN, Lie JD, Wan CKV, Cameron MA, Austel AG, Nguyen J, et al. Osteoporosis: A Review
of Treatment Options. P & T : a peer-reviewed journal for formulary management. 2018;43
2:92-104.

105.Voulgaridou G, Papadopoulou SK, Detopoulou P, Tsoumana D, Giaginis C, Kondyli FS, et
al. Vitamin D and Calcium in Osteoporosis, and the Role of Bone Turnover Markers: A
Narrative Review of Recent Data from RCTs. Diseases. 2023;11.

106.Hurtado Y, Hernandez OA, De Leon DPA, Duque G. Challenges in Delivering Effective Care
for Older Persons with Fragility Fractures. Clin Interv Aging. 2024;19:133-40.

107.Basso T. Internal fixation of fragility fractures of the femoral neck. Acta Orthopaedica.
2015;86(sup361):51-S36.

108.Grant KD, Busse EC, Park DK, Baker KC. Internal Fixation of Osteoporotic Bone. The
Journal of the American Academy of Orthopaedic Surgeons. 2018;26(5):166-74.



146

109.Kim SH, Meehan JP, Blumenfeld TJ, Szabo RM. Hip fractures in the United States: 2008
nationwide emergency department sample. Arthritis Care & Research. 2012;64.
110.Cummings SR, Rubin SM, Black DM. The future of hip fractures in the United States.
Numbers, costs, and potential effects of postmenopausal estrogen. Clinical orthopaedics and
related research. 1990;252:163-6.

111.Cummings SR, Melton LJ. Epidemiology and outcomes of osteoporotic fractures. The
Lancet. 2002;359:1761-7.

112.Boonen S, Autier P, Barette M, Vanderschueren D, Lips P, Haentjens P. Functional
outcome and quality of life following hip fracture in elderly women: a prospective controlled
study. Osteoporosis International. 2004;15:87-94.

113.Sernbo I, Johnell O. Consequences of a hip fracture: A prospective study over 1 year.
Osteoporosis International. 1993;3:148-53.

114.Haentjens P, Magaziner JS, Colén-Emeric CS, Vanderschueren D, Milisen K, Velkeniers B,
et al. Meta-analysis: Excess Mortality After Hip Fracture Among Older Women and Men.
Annals of Internal Medicine. 2010;152:380 - 90.

115.Wu D, Ren G, Peng C, Zheng X-L, Mao F, Zhang Y. InterTan nail versus Gamma3 nail for
intramedullary nailing of unstable trochanteric fractures. Diagnostic Pathology. 2014;9.
116.Palmer SJ, Parker MJ, Hollingworth W. The cost and implications of reoperation after
surgery for fracture of the hip. The Journal of bone and joint surgery British volume. 2000;82
6:864-6.

117 .Kaufer H. Mechanics of the treatment of hip injuries. Clinical orthopaedics and related
research. 1980;146:53-61.

118.Radcliff TA, Regan EA, Cowper Ripley DC, Hutt E. Increased use of intramedullary nails for
intertrochanteric proximal femoral fractures in veterans affairs hospitals: a comparative
effectiveness study. The Journal of bone and joint surgery American volume. 2012;94 9:833-
40.

119.Gong H, Wang L, Zheng D, Fan Y. The potential application of functionally graded
material for proximal femoral nail antirotation device. Medical hypotheses. 2012;79 3:415-7.
120.Rai B, Singh J, Singh V, Singh G, Pal B, Kumar D, et al. Evaluation of the Outcomes of
Proximal Femoral Nail Antirotation Il in the Treatment of Trochanteric Fracture in Elderly
Patients. Cureus. 2022;14(5):e24896.

121.Ekinci Y, Glrbiz K, Batin S, Kahraman M, Dogar F, Kaya Erten Z. A multicenter
intertrochanteric fracture study in the elderly: Hemiarthroplasty versus proximal femoral
nailing. Joint diseases and related surgery. 2020;31(2):209-17.

122.Gonzalez-Quevedo D, Traumatologia DdCOy, Martinez-Malo J, Montesa G, Tamimi |,
Bravo-Bardaji M, et al. Proximal Femoral Nail Antirotation (PFNA) length and postoperative
complications: a retrospective cohort study. ACTUALIDAD MEDICA. 2019.

123.Ahmed RME. Evaluating the Impacts of Proximal Femoral Nail Anti-Rotation (PFNA)
Augmentation in Osteoporotic Intertrochanteric Fractures. American Journal of Medical
Science and Innovation. 2024.



147

124.Goffin JM, Pankaj P, Simpson AHRW, Seil R, Gerich TG. Does bone compaction around the
helical blade of a proximal femoral nail anti-rotation (PFNA) decrease the risk of cut-out?
Bone & Joint Research. 2013;2:79 - 83.

125.Kashigar A, Vincent A, Gunton MJ, Backstein D, Safir OA, Kuzyk PRT. Predictors of failure
for cephalomedullary nailing of proximal femoral fractures. The bone & joint journal.
2014;96-B 8:1029-34.

126.Siddiqui YS, Khan AQ, Asif N, Sherwani MA. Modes of failure of proximal femoral nail
(PFN) in unstable trochanteric fractures. MOJ Orthopedics & Rheumatology. 2019.
127.Augat P, Rapp S, Claes L. A Modified Hip Screw Incorporating Injected Cement for the
Fixation of Osteoporotic Trochanteric Fractures. Journal of Orthopaedic Trauma.
2002;16:311-6.

128.Moroni A, Hoang-Kim A, Lio VMS, Giannini S. Current Augmentation Fixation Techniques
for the Osteoporotic Patient. Scandinavian Journal of Surgery. 2006;95:103 - 9.
129.Lieberman IH, Togawa D, Kayanja MM. Vertebroplasty and kyphoplasty: filler materials.
The spine journal : official journal of the North American Spine Society. 2005;5 6 Suppl:305S-
16S.

130.Miola M, Lucchetta G, Verné E. Physical, Mechanical, and Biological Properties of PMMA-
Based Composite Bone Cement Containing Silver-Doped Bioactive and Antibacterial Glass
Particles with Different Particles Sizes. Materials (Basel, Switzerland). 2023;16(13).
131.Jaeblon T. Polymethylmethacrylate: Properties and Contemporary Uses in Orthopaedics.
American Academy of Orthopaedic Surgeon. 2010;18:297-305.

132.Kinzl M, Boger A, Zysset PK, Pahr DH. The mechanical behavior of PMMA/bone
specimens extracted from augmented vertebrae: a numerical study of interface properties,
PMMA shrinkage and trabecular bone damage. Journal of biomechanics. 2012;45 8:1478-84.
133.Vazquez B, Levenfeld B, Roman JS. Role of amine activators on the curing parameters,
properties and toxicity of acrylic bone cements. Polymer International. 1998;46:241-50.
134.Vaishya R, Chauhan M, Vaish A. Bone cement. Journal of clinical orthopaedics and
trauma. 2013;4(4):157-63.

135.Ghasemi F, Jahani A, Moradi A, Ebrahimzadeh MH, Jirofti N. Different Modification
Methods of Poly Methyl Methacrylate (PMMA) Bone Cement for Orthopedic Surgery
Applications. Arch Bone Jt Surg. 2023;11(8):485-92.

136.Bistolfi A, Ferracini R, Albanese C, Verné E, Miola M. PMMA-Based Bone Cements and
the Problem of Joint Arthroplasty Infections: Status and New Perspectives. Materials (Basel,
Switzerland). 2019;12(23).

137.Zheng L, Chen X, Zheng Y, He X, Wu J, Lin Z. Cement augmentation of the proximal
femoral nail antirotation for the treatment of two intertrochanteric fractures - a comparative
finite element study. BMC Musculoskelet Disord. 2021;22(1):1010.

138.Schobel T, Schleifenbaum S, Nitsch V, Hepp P, Theopold J. Primary stability of cement
augmentation in locking plate fixation for proximal humeral fractures: A comparison of
absorbable versus non-absorbable cement. Clinical Biomechanics. 2022;91:105516.



148

139.Tosun HB, Uludag A, Serbest S, Cicek N, Demir S. The effectiveness of fixation of
hydroxyapatite-coated helical blade in preventing of the cut-out observed in treatment with
proximal femoral nail of fractures of the femur intertrochanteric in elderly. Ulusal travma ve
acil cerrahi dergisi = Turkish journal of trauma & emergency surgery : TITES. 2023;29(3):379-
88.

140.Goodnough LH, Wadhwa H, Tigchelaar SS, DeBaun MR, Chen MJ, Graves ML, et al.
Indications for cement augmentation in fixation of geriatric intertrochanteric femur fractures:
a systematic review of evidence. Archives of Orthopaedic and Trauma Surgery.
2022;142(10):2533-44.

141.Sermon A, Boner V, Boger A, Schwieger K, Boonen S, Broos PLO, et al. Potential of
polymethylmethacrylate cement-augmented helical proximal femoral nail antirotation blades
to improve implant stability—A biomechanical investigation in human cadaveric femoral
heads. The Journal of Trauma and Acute Care Surgery. 2012;72:E54—E9.

142.Fensky F, Niichtern JV, Kolb JP, Huber S, Rupprecht M, Jauch S, et al. Cement
augmentation of the proximal femoral nail antirotation for the treatment of osteoporotic
pertrochanteric fractures--a biomechanical cadaver study. Injury. 2013;44 6:802-7.
143.Linden Pvd, Gisep A, Boner V, Windolf M, Appelt A, Suhm N. Biomechanical evaluation of
a new augmentation method for enhanced screw fixation in osteoporotic proximal femoral
fractures. Journal of Orthopaedic Research. 2006;24.

144.Sermon A, Boner V, Schwieger K, Boger A, Boonen S, Broos P, et al. Biomechanical
evaluation of bone-cement augmented Proximal Femoral Nail Antirotation blades in a
polyurethane foam model with low density. Clinical biomechanics (Bristol, Avon).
2012;27(1):71-6.

145.Blankstein M, Widmer D, Gétzen M, Hofmann-Fliri L, Richards RG, Gueorguiev B, et al.
Assessment of Intraosseous Femoral Head Pressures During Cement Augmentation of the
Perforated Proximal Femur Nail Antirotation Blade. Journal of Orthopaedic Trauma.
2014;28:398-402.

146.Kiaer T, Pedersen NW, Kristensen KD, Starklint H. Intra-osseous pressure and oxygen
tension in avascular necrosis and osteoarthritis of the hip. The Journal of bone and joint
surgery British volume. 1990;72 6:1023-30.

147 Kiaer T, Pedersen NW, Kristensen KD, Starklint H. Intra-osseous pressure and oxygen
tension in avascular necrosis and osteoarthritis of the hip. J Bone Joint Surg Br.
1990;72(6):1023-30.

148.Fliri L, Lenz M, Boger A, Windolf M. Ex vivo evaluation of the polymerization
temperatures during cement augmentation of proximal femoral nail antirotation blades. J
Trauma Acute Care Surg. 2012;72(4):1098-101.

149.Bayraktar O, Bayraktar MK, Yerli M, Yuce A, Erkurt N, Tekin AC, et al., editors. Clinical and
radiological results of cemented proximal femoral nails2022.

150.Stoffel KK, Leys T, Damen N, Nicholls RL, Kuster MS. A new technique for cement
augmentation of the sliding hip screw in proximal femur fractures. Clinical biomechanics
(Bristol, Avon). 2008;23(1):45-51.



149

151.Neuerburg C, Mehaffey S, Gosch M, Bécker W, Blauth M, Kammerlander C. Trochanteric
fragility fractures : Treatment using the cement-augmented proximal femoral nail
antirotation. Operative Orthopadie und Traumatologie. 2016;28(3):164-76.

152.Joeris A, Kabiri M, Galvain T, Vanderkarr M, Holy CE, Plaza JQ, et al. Cost-Effectiveness of
Cement Augmentation Versus No Augmentation for the Fixation of Unstable Trochanteric
Fractures. J Bone Joint Surg Am. 2022;104(22):2026-34.

153.Haleem S, Choudri MJ, Kainth GS, Parker MJ. Mortality following hip fracture: Trends and
geographical variations over the last SIXTY years. Injury. 2023;54(2):620-9.

154.Giannoudis PV, Schneider E. Principles of fixation of osteoporotic fractures. J Bone Joint
Surg Br. 2006;88(10):1272-8.

155.Gardner MJ, Lorich DG, Lane JM. Osteoporotic femoral neck fractures: management and
current controversies. Instructional course lectures. 2004;53:427-39.

156.Ni XH, Zhu XY, Zhang ZY, Zhang L, Ren LB, Wu JS, et al. Clinical effect of cement-enhanced
APFN in the treatment of elderly osteoporotic intertrochanteric fractures. European review
for medical and pharmacological sciences. 2022;26(11):3872-7.

157.Mochizuki Y, Yamamoto N, Fujii T, Tomita Y. Effectiveness of Cement Augmentation on
Early Postoperative Mobility in Patients Treated for Trochanteric Fractures with
Cephalomedullary Nailing: A Prospective Cohort Study. Journal of personalized medicine.
2022;12(9).

158.Mitsuzawa S, Matsuda S. Cement distribution and initial fixability of trochanteric fixation
nail advanced (TFNA) helical blades. Injury. 2022;53(3):1184-9.

159.Lima LG, Silvério Neves MA, Santos GRF, Santos DVT, Silva Ivo Bd, Lucindo AV, et al.
Impact of Using Cephalomedullary Nails with and without Cement Augmentation in the
Femoral Head to Avoid Cut-Out in Patients Undergoing Surgical Treatment of
Transtrochanteric Fractures. Recent Advances in Clinical Trials. 2022.

160.0a P, Tutaworn T, Plumarom Y, Punyaratabandhu T, Chaichankul C, Tassanawipas W.
Proximal Femoral Nail Anti-rotation with Cement Augmentation Reduces the Prevalence of
Mechanical Failure for Unstable Type Intertrochanteric fracture in Elderly Patient: A
Preliminary Study. Journal of Clinical Case Studies. 2019.

161.Keppler AM, Pfeufer D, Kau F, Linhart C, Zeckey C, Neuerburg C, et al. Cement
augmentation of the Proximal Femur Nail Antirotation (PFNA) is associated with enhanced
weight-bearing in older adults. Injury. 2021;52(10):3042-6.

162.Schneider F, Oettle C, Runer A, Wagner M, Arora R, Lindtner RA. Retrospective
evaluation of radiological and clinical outcomes after surgical treatment of proximal femoral
fractures utilizing PFNA and PFNA augmented. Arch Orthop Trauma Surg. 2024;144(6):2603-
8.

163.Bianco JM, Whitsell NW, McCormack TJ, Lais RL, Dart BR, Scott BR, et al. Influence of
Bone Cement Augmentation on Complications in Cephalomedullary Nail Fixation of Geriatric
Intertrochanteric Hip Fractures. Kansas journal of medicine. 2024;17(3):57-60.
164.Kulachote N, Sa-Ngasoongsong P, Sirisreetreerux N, Chulsomlee K, Thamyongkit S,
Wongsak S. Predicting Factors for Return to Prefracture Ambulatory Level in High Surgical



150

Risk Elderly Patients Sustained Intertrochanteric Fracture and Treated With Proximal Femoral
Nail Antirotation (PFNA) With and Without Cement Augmentation. Geriatr Orthop Surg
Rehabil. 2020;11:2151459320912121.



Abstract

Background & Objective: Osteoporosis is considered one of the diseases that is increasingly
spreading worldwide due to the rise in average age, which is accompanied by an increase in
the incidence of proximal femur fractures in the elderly. The Proximal Femur Nail (PFN) is
the preferred method for treating these fractures; however, the failure rate in fixing these
fractures is high due to the migration of the head screw and its penetration the femoral head as
a result of the loss of cohesion between the bone tissue in the femoral head and the head
screw. Bone cement helps to increase the interlocking forces between the bone tissue and the
head screw. The aim of this research is to study the effect of injecting cement into the femoral
head in reducing the failure rate of fixing proximal femur fractures in elderly patients with
osteoporosis, along with studying the clinical and radiological outcomes.

Materials & Methods: This research is a randomized controlled clinical trial conducted in
Damascus between January 2022 and September 2024, involving 84 elderly patients with
osteoporosis suffering from an extracapsular femoral neck fracture who were randomly
assigned to two groups. The first group (N41) underwent fracture fixation with PFN with
cement (CPFN), while the second group (N43) was fixed with PFN without cement
(NCPFN). Follow-up was conducted for (1-2) years, and comparisons were made between the
two groups based on the rate of fixation failure due to screw migration, the Parker walking
scale, the Barthel index, and the HHS for clinical outcomes, as well as radiological results
(TAD- CalTAD - femoral shortening - neck shaft angle - distal slide length) and union time
and complications.

Results: There was a migration of the head screw in 8 patients from the (NCPFN) group, and
the head screw penetrated in 4 of these patients, with a statistically significant difference
compared to the (CPFN) group, where this complication did not occur. Clinical outcomes
improved according to the Parker — Barthel — HHS scales and radiological results (TAD-
CalTAD - femoral shortening - Neck shaft angle) with a statistically significant difference in
favour of (CPFN). There was no statistically significant difference when studying the time to
union or Distal slide length. The improvement in clinical and radiological outcomes and the
reduction in Cut-out cases were not statistically significant in patients with positive medial
cortical support.

Conclusion: Injecting bone cement into the femoral head during the management of
intertrochanteric fractures in elderly patients with osteoporosis is a useful method to reduce
the rate of fixation failure and improve clinical and radiological outcomes when we cannot
reduce the fracture with a positive medial cortical support.

Keywords: PMMA,PEN, Cut-out, Osteoporosis.
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