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Abstract

Background: \When performing bipolar hemiarthroplasty (BHA) for femoral neck fractures
(FNF), it is crucial to restore the femoral offset (FO) and leg length to match those of the
normal contralateral leg. This is achieved through preoperative templating. A technique
using a digital template, incorporating computer systems and the Keynote program on
an iPhone, has been developed. However, the outcomes of using this digital template
in BHA patients have not yet been studied.

Objective: To compare FO and leg length between the operated leg and the contralateral
normal leg in FNF patients who underwent BHA surgery, using a digital template in the
Keynote program for preoperative planning.

Material and methods: A retrospective cohort study among 101 elderly patients
with FNF who underwent BHA at Lampang Hospital from January 2019 to March 2024.
Preoperative templating was performed using the Keynote program on an iPhone or iPad,
which included digital images of femoral prosthesis templates in the background of each
slide. Postoperative leg length discrepancy (LLD) and FO difference were measured on
X-ray images. Data were analyzed using descriptive statistics. Comparisons were made
between the group with LLD within the range of -6 mm to 6 mm and the group with LLD
outside this range, as well as between the group with FO difference within the range of
-5 mm to 5 mm and the group with FO difference outside this range. The consistency
of measurements was analyzed for both intra-rater and inter-rater reliability.

Results: The mean age of the patients was 77.9 years (SD 6.4, range 63-92), with the
majority being female (86 patients, 84.2%). The direct lateral approach was used in 53
patients (52.5%), and the posterolateral approach was used in 48 patients (47.5%). Most
of the femoral prostheses used were cemented (63.4%) and standard offset (75.3%).
Radiographic measurements showed a median LLD of 0.0 mm (IQR -0.2, 3.6). Ninety-two
patients (91.1%) had an LLD within the range of -6 mm to 6 mm. The mean FO difference
was 0.9 mm (SD 2.5), with 94 patients (93.1%) having an FO difference within the range
of -5 mm to 5 mm. Comparative analysis between groups revealed no factors associated
with having an LLD within the range of -6 mm to 6 mm or an FO difference within the
range of -5 mm to 5 mm. The intra-rater and inter-rater reliability had ICC values of 0.93
and 0.90, respectively

Conclusion: Using digital templates in the Keynote program for preoperative planning of
BHA was highly effective in ensuring equal leg length and femoral offset. About 91-93%

of patients achieve acceptable differences in these measurements.
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WA

N4 86 (84.2)
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Nefe 14.5-33.8
Surgical approach

Direct lateral 53 (52.5)

Posterolateral 48 (47.5)
Jinuad Femoral prosthesis

Cemented 64 (63.4)

Cementless 37 (36.7)
Yinvag Offset

Standard offset prosthesis 76 (75.3)
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5282 FO difference (1adiuns)

mean (SD) 0.9 (2.5)
Wefe -77t083
5282 FO difference agluidy -5 uu. fia 5 wy. 94 (93.1)

LLD: leg length discrepancy, FO: femoral offset
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mswi 3 NsiSsuiguteyaseninnguiiisser LLD agluitdy -6 fadiuns 9 6 dadluns Aunguiissee LLD aguaniide
-6 Iatkung 09 6 Taduns (n=101)

LLD agluiide LLD aguaniide
Yaya -6 3. D19 6 U, -6 Uy, ©19 6 U, A p
(n=92) (n=9)
819 (¥) mean (SD) 78.2(6.3) 74.6 (6.9) 0.107
e 518 (Sovag)
VAN 78 (84.8) 7(77.8) 0.631
kil 14 (15.2) 2(22.2)
fydulang (nn./ns.4) mean (SD) 20.1(2.9) 20.7 (3.9) 0.657
Surgical approach 518 (598ag)
Direct lateral 46 (50.0) 7(77.8) 0.165
Posterolateral 46 (50.0) 2(22.2)
91invae Femoral prosthesis 518 (3p8ay)
Cemented 59 (64.1) 5 (55.6) 0.721
Cementless 33 (35.9) 4 (44.4)
fvovae Femoral prosthesis 518 (398ag)
Avenir (Zimmer Biomet) 55 (59.8) 6 (66.7) 0.897
CPT (Zimmer Biomet) 18 (19.6) 2(22.2)
Excia (Aesculap) 19 (20.6) 1(11.1)
Ytnveas Offset 518 (5ovay)
Standard offset prosthesis 69 (75.0) 7(77.8) 1.000
High offset prosthesis 23(25.0) 2(22.2)
s28g FO difference (13.) mean (SD) 0.9 (2.5) 0.9 (3.2) 0.996
3282 FO difference agluiey -5 ay. 69 5 86 (93.5) 8 (88.9) 0.491

. 918 (Souay)

LLD: leg length discrepancy, FO: femoral offset
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mswi 4 MsSeuiisuteyaseninanguiiissey FO difference agluitdy -5 fadwns 81 5 Jafwnsiunquitissey FO
difference agiuaniide -5 fadiuns fs 5 Tadiuns (n=101)

FO difference agﬂuﬁﬁﬂ FO difference agjuaﬂﬂﬁtl

foya -5 ual. §19 5w, -5 2. 9 5 U, i p
(n=94) (n=7)
819 (¥) mean (SD) 78.0 (6.3) 76.6 (8.9) 0.585
e 518 (Sovag)
‘1/@\‘1 78 (83.0) 7 (100.0) 0.593
38 16 (17.0) 0 (0.0)
fytudanie (nn./n3.4) mean (SD) 20.7 (3.8) 19.1 (3.5) 0.272

Surgical approach 518 (598ag)
Direct lateral 47 (50.0) 6 (85.7) 0.115
Posterolateral 47 (50.0) 1(14.3)

91invae Femoral prosthesis 518 (3p8ay)
Cemented 58 (61.7) 6 (85.7) 0.418
Cementless 36 (38.3) 1(14.3)

#%ova9 Femoral prosthesis 518 (598ay)

Avenir (Zimmer Biomet) 58 (61.7) 3(42.9) 0.295
CPT (Zimmer Biomet) 17 (18.1) 3(42.9)
Excia (Aesculap) 19 (20.2) 1(14.2)
yiavas Offset 518 (Sowaz)
Standard offset prosthesis 72 (76.6) 4(57.1) 0.360
High offset prosthesis 22 (23.4) 3(42.9)
5¥8¢ LLD (Haduns) mean (SD) 1.0(3.3) 2927 0.125
282 LLD aglunde -6 ua. s 6 aw. 86 (91.5) 6 (85.7) 0.491

518 (Soway)

LLD: leg length discrepancy, FO: femoral offset
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lugU3e FNF 40 s1gwudn svey LLD ddady -2.5
(SD 8.5) Haduns way FO difference dAade -1.0
(SD 8.5) HadaLums tuvteN Chinzei wazmauz'?
Tauaduunanain MemuluuuasnauiimasninInsd
computed tomography (CT) ¥8InsEanAUYIt1aUns
WedauNunaurdin BHA TugUle FNF 19 s1enudn
AULANANNYBI52YE length of modular neck dAadey
2.1 (SD 2.1) fiadwums way FO difference fAeay 1.9
(SD 1.9) fiadums azLAUlaINNS T WUULNDIN LAY
eurdinvinlvideazlnnieuiioaniunvenszaniuu LA
Y a [ v v a ]
ANEIVLNALALIAUT A INAT19UN R D uag1911n
| av o ! o o & aa
wiaAdgaanandedlilusunsudnsasunisiagenn
A v v | o & o § vy v v v a
w3eseldn5a18n n3eE CT scan vl Uleduiasad
1ARuANNINIU NsTEwlLuURITalUSUASH Keynote
lunsfnwiasalidelinnuumnzanlunsujiauinnan
= d’l 1 U d‘ 1 o
nsAN¥IENUIN seer LLD Tunguiikndanis
direct lateral approach fidadglisinsainnguiinisin
713 posterolateral approach Wagn1siisyey LLD
agluiid -6 fadluns fs 6 Nadiuns Lifanuduiusiv
surgical approach wansliinan n1sldseey saddle to
shoulder distance NIA31NANSIAUNITHIFANS direct
lateral approach tWavenszezAINanluvmeld
prosthesis aslUlulnsanszanauvilagly shoulder
prosthesis aglauafiu shoulder cut point Wuil
Auwiug lnamesiunsldsyey neck cut to LT
distance suAUSEey LT to COFH Tun1su1sanig
posterolateral approach LilesanUunsean LT agnng
ATUNAIVBINTEANAUYT VOUUUVBIUUNTEANTIANTA
= Py v & P a a o w )
Winladaauuasldidugndredandraglunisusu
a a
AINE1IVILAYLaBN neck length Mnungauly
posterolateral approach™ Tunanauniu Wensinnig
direct lateral approach WvATUMTNUBINTEANAU
=3 1 K7 o % 1A
wiuvauUYRINNTEaN LT lidniau anavhlaueiies
Tgtrawyinty wazilaUsznau prosthesis head WU
dupaund N1sinszes LT to COFH Tneldldiussiinnsinle
aunuazilenianainlAiougeilesannseuiiay
anuadslag prosthesis head Aatiun1sidseee saddle to
shoulder distance 1MaWNUAITE neck cut LT distance
warsrey LT to COFH Tuniseidanng direct lateral
= a '3 ] dy
approach 398Uszlgviog1911n UBNINTUIINNITNUNIU
55unssudeldnuinfauiselainainfanislidsses

saddle to shoulder distance luni1suidinUasuy

46

Foarinnifisasndeu SamsAnwifiuiudely
uATeinuInTnsld high offset prosthesis
Tufevas 25 veaifihe Tnuszes FO difference Tunguiild
high offset prosthesis ﬁﬁhl,agalﬂﬁmmﬂﬂfjmm%} standard
offset uagn1sisze FO difference agluiide -5 Tadiuns
fe 5 fadwes lddeuduiusiusiinues offset
wandlidiui nislisiuuRdviadionaunnnousngnyils
Fasunndidenld high offset prosthesis laumnzauiu
neAnavesnszgniun §lasusazsne Tagvialuui
11514 high offset prosthesis (Huniadeniididy
Tumsuslutiaymn FO difference Tugfthefiduneesnszgn

puriidnwazdu coxa vara %

”vﬁauiu neck-shaft angle
Wound1120 03e1 FanupuynUssuiuiesay 32
vesUsErns @ egalsinu nsld high offset prosthesis
TugUrenldivunzanau FO difference 11nnan
g nsstusniuly e1avilnialam trochanteric
bursitis wagiiinaAULFLWON1TAINYDS femoral
prosthesis 1§ *

¥ o w = dﬁld [ = v

todnfinvesnsAnuilae 1WunisAnunlugiae
nauied lufinguuSeuiieudugUaenlalanum
Aeurdalnglduluuuadna wazdwiugUleiliinwe
°o W = = v Aou o sw =~
dmiunisiseuiisuladenduiusiunisisses LLD
agluiide -6 aduns D 6 Hadluns w38 FO difference
agluiide -5 faduwns f9 5 Tadwns ogelsin sided
WauesMshminiusyansanlunisneununausiise
Wl aWignveInIEANAUYILA ANV UNINY
Tunisuadauasy BHA arunsavdunlglunyljos
laagain uenantinisldssey saddle to shoulder
distance lun1sW18inng direct lateral approach dadu

a 1w ' = PR ] = =

wiadialmindaliimeinisnanfaunnay 3eaisfne
ATEHIRIA

asu

nslaLuUAITalUlUTLNT Keynote 2190AY
rewshdnndeuteasInniiienialifithiielsimueniun
LareanlgnveInTEANAuY LAY HUsedansaings
ansatnanlilunslfidldasain fuiedesay 91-93
fanuunnsnavessrezfanaioglunasifanza
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