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=Abstract=

Purpose: Posteroanterior screw fixation is biomechanically stronger than anteroposterior screw fixation. However, there are
few literature about the correlation between clinica results and more strength by posteroanterior fixation. This study was
performed to evaluate the clinical outcomes of the accelerated rehabilitation following anterior open reduction and posterior
percutaneous screw fixation for displaced talar neck fractures.

Materialsand Methods: Eighteen cases were followed up for more than 1 year after posteroanterior fixation using headless
compression screw for talar neck fractures. The clinica evaluation was performed according to American Orthopaedic Foot
and Ankle Society (AOFAS) score and Hawkins criteria. As radiographic evaluation, the degree of fracture displacement,
period to union, and occurrence rate of complications such as avascular necrosis through MRI were measured.

Results: The AOFAS score was average 90.4 points at the last follow-up. There were 7 excellent, 9 good, and 2 fair results
according to the Hawkins criteria. Therefore, 16 cases(88.8%) achieved satisfactory results. The degree of fracture
displacement had improved significantly from preoperative average 5.6 mm to 1.2 mm immediate postoperatively, and
maintained to 1.1mm at the last follow-up. All cases achieved bone union, and the period to union was average 12.4 weeks.
There were 3 cases of avascular necross of talar body and 2 cases of post-traumatic arthritis.

Conclusion: Anterior open reduction and posterior percutaneous headless screw fixation seems to be an effective surgical
method for displaced talar neck fractures, because of the possibility of accurate restoration of articular surface, fixation strength
enough to early rehabilitation, and needlessness of hardware removal.

Key Words: Taus, Fractures, Operetive, Bone screws

Received: April 12,2013  Revised: May 10, 2013 kl E
Accepted: May 21, 2013

 Corresponding Author: Byung-Ki Cho

2 o] A] S AH 1A 3N Aur A1y S E 5 7
Department of Orthopaedic Surgery, Chungbuk National A9 A A el dish A IS Sk 2
University Hospital, 62, Gaesin-Dong, Cheongju, ChungBuk, 2 AELo] A o7 Al EL} H Ao F& Y1
360-711, Korea Z HFH M= olRl EElS 2o X AlgElo
Tel: +82-10-3460-2407 Fax: +82-43-274-8719 g gl iAok RS Aol gl el

E-mail: titanick25@naver.com

- 106 -



@maﬂm
ﬂ@LM
MQ%mﬂéz
wgémg@ﬁ@%ﬁ
~ = N | 1
A,fﬂLquwL@liﬂ%ﬂaﬁ
aﬁﬁthﬁeLmﬂ_.:ﬁwu,d«ﬁri %
_ZTO#MﬂieuﬂEﬁiﬁﬁJ%o# © 0 7
or@ THO:LZ%JEJI%N@O MﬂNrOEiE]
o M,._.EL.O EL\IZL‘I ~ .JI_A
S 1Y ST N o of o7
. = X < = 2 . BE X T =
uw.ﬂgﬁgyﬁym QWMQ@wwwuﬂ
Ao7ﬂr W Eik é7ﬁﬂ@xeéﬂﬂﬂlﬂlnﬂ
¢mﬁ@wg%%¢ew ) %gq%%%pgmg%@%
Luu.xﬂolMEoE@VWﬂH i ﬂﬂﬁﬂia_:ﬁ%@m@ﬁoﬂ% s
50431 %}ﬂﬂﬁ.ﬁ T .,of}ge el ! AJML .,L%wie
MMﬁLl?lylLEqa}ﬁo ~ W/z@oMﬂ7zﬁ ﬂru_lo E 2 Mo 7o
OL_:A]jﬂ»_LI\IZ_/A Mﬂ N ‘ATH_JOH—* Ji ‘_ldy'ﬂ. jLn;wu ﬂClEﬂ;Owﬂ
L&TMﬂann_ﬂa@r‘_ieﬂ‘_ Bo 1o_uﬂﬂ€ot Eeﬂﬂmmé;%a oF d./101__/1 ﬂ%%
%@MLAOEE]ﬁOﬂE ﬂ/lr = UXEEHO&OQLQ\W/IO,OJH_META 2 ﬁTﬁﬁ?H\ﬁo‘m&o
H}aé m%ﬂt,g oo u%ﬂ%ﬂé%ﬂaﬁﬂ oo Bt &@mﬂg
W7Mz HTéoquJnﬂﬂ X0 _aofaaﬂ@ia ) _surg%o ﬂow.m Eai6ﬂm o=
20T T ol m o) o © B o o 0o W o 3 © % CR-Rd 0 ey & o
~1_|_,Az ﬂlMM} T =K }AL:i,mﬂX‘m.o_x o_Hr__ WAﬂmo_Ek <
MA%w%wmmﬂ%@ : mmAam%m ﬂ%@&? émmﬁg%%H%%
z#él_/ ﬂlﬂno% X 7ﬂﬂb Y ,EETﬁo_Aﬂadr&n ?a]zuooﬁ&wﬂr.ﬂot
— . Lf — ﬂAlmmo o o% or e aze) f ﬂ). zT T — - = U_xS lo JuL‘LIﬂ. o7
el -3 7 4ﬂAEHﬁékﬂaﬂma uoWAﬂég&MM
T ﬂlAlﬂu. = %%@@%ﬁrﬂ? }%i_sao 2 < = %EWB_ZTVE
maﬁ_“oulz ﬂﬁqJMommle Wo MmiaDTMﬂﬂLﬂoMOATMMWEOWLH %CLHA%WHI‘UO&O{
e pay ) Njo L 7.1 X = ‘_Li
%u%h%@1 5 WPW@%:@m:%waﬁ %méqﬂﬁﬁ;aa
w0 fwxé%#é 5% E#E7ﬁ$ﬂé%n m?%ﬁ??ﬂq?ﬂ
ﬂuumoL;Ao ATLaLo] c,ma mﬂﬂwﬂl@P}%L%ﬂrmﬂo&uzooTuE@
Wﬁgfaﬁﬁ%ﬂmﬂo@ﬂﬂ ;ﬂbwuﬁﬂﬂprﬁﬂﬁéuo%ﬂm@%ﬂf ofm_x
%%@W@AW@Wﬂﬂ@%ﬂﬁ ﬂﬂ@%wxu@%&ﬁo@ﬂﬂ@%%a@
zuMOZ?ﬂmoxE]uLomﬂﬂL Mo.ﬁ Wy o é_._fnn_fofl,imomq m]_.gaﬂo%]A m.ﬂwﬂ
A ol A pges | % B o 4 B W %0 5 A s T
fooknmo,u__/lPdoﬂuﬁomaLCla ﬁo,ulﬂA];oL& Mﬂm_lﬂ N..o.ﬂ@wﬁ,|~ﬂmu1&;ﬂﬂﬁ
m.? G ,E%S1Lﬂ m X u@rwoo %}251 eA}ﬂ04uqua
,ﬁwf%mWﬂaﬂ%éﬂocmgo i%_xﬂrﬁ o oE xUTOUMFonN96o§.n ,
ﬂﬁo?ﬂooyﬂgepruumuﬂLLaooﬂbﬁu.ufﬁomomo (munrﬂlm_.,im\b.mnf
OJﬁNOOM]ﬂmE‘;O .HOﬁO \ul‘l‘.__,mo‘lrw/,wlélﬁla_llmﬂmaﬂ T X_iﬂoﬂo,Ul U O#‘HLWVQO_H
J AT W w oy 5 o L Cew ST ET S Lo o w i
N wmfao@Wﬂ%@frﬂ.ﬂéﬂ@i%ﬂxﬂmﬂmuuﬂﬂﬂe Vo £
m;rmuiﬂa% Exd %ﬂ%%@@éfl@ﬂéé@%%ﬁﬂ s =
M.ﬁﬂﬂmokﬂoi% Ur:ﬁ lﬁﬁﬂuﬁeaﬁﬂewlmoqAﬁﬁi o NF 7% aWEES
= AT wnﬂrﬂL Erez7u. pa o0 ET%@_}QW_ E1¢a
m;u ﬂﬂim qrmﬁ}Lma i ,1§xﬂm&ﬁolﬁ AEwrmeM h w B
J%lﬂx @%%@ﬂ%zmbzﬂ AT ﬁuéAma siﬁﬁ%%
- = o%@ﬁ.oki = F# e ) Pmﬂ}Lxu| .n4a1 =
= 4r T = L_L Wr_z pe uuuL;o._Q]L 7do_€m_.L ~ K lmz.mmo
%H%ﬁzoﬂaé@ﬂroﬂﬁﬁfr?ﬂoi%A2&o%£$€x wf@gogawu
xfmo}oﬂea@ooauHAT%wiﬁuﬁﬂso)%;fgm ey EolCY
| L,ﬂAﬂﬁAﬂruT LdﬂumL] E)ﬂ]L..n %71& o F1 H]ﬂlofzx_]w/.l
PR 1 ﬂé%ﬁ%uﬂzug 4os_kloge1ru¢o = ﬂﬂ}ﬁﬁf
AAéﬁ ,lﬁb%lm;_na mjﬁoﬂ%wmam7¥1,% 0 }&7ﬁ ar
I Eﬁ;x 7a@l1r1rxo1@| WK S aaﬁ_x UM]TLL
X oy o] & 9 ]_,%_,o au1ﬂr émoHaa ebe W ok OJEHA Fo O
O#MMQJ%EWO.J%H%CQO NMW..O]&LE*‘_CE,ﬁMu\\WEMﬂ%ﬂ N m‘ﬂ..__élﬂ%ﬂ@ﬂo
RED ) G+ 7 . ME X o = o 1 <0 . s uh
mMEEmMommmmmHrnm”ﬂ@mﬁﬂ7§% = mlaﬂa.._ﬂowf
aémuuoaxﬂﬂfrﬂ?nonmiﬂﬂ.ﬂ mufqum;mo
Elﬂ @n_rmlu% L:ﬁezo Zﬁol;oﬁn,i
}EHLZT._HL Zp\miﬂ,:r\mo Hy ‘A,.*D.L ;oT
ﬂLﬂﬁoOLIAoL s M o]
T Tﬂ.g N oyl o AO H_I\l_lﬂ*loﬁ ﬁM "
p B oH - = ,mE7 _~ T
X o o ) o — Nlo <° .y &
.a,@.hma + © X n_tueTﬁo
o W B ,uuMﬂEe —
r 8@4%01&‘
— S \)ﬂﬂiﬁ
%Mﬂﬂﬁm—d;eﬂ
oodﬂzo
_OOfl T
ZmEKﬂza
)

/\] 7]7

7o

© 938709 (9]
130-

- 107 -

_7':

/\‘" (]Uﬂ ol
l} > :d_



Te AY 7 5 HE FA Akl apdeA] 4
o] EASA HluwE B2 A7 7P Mann—
Whitney test (SPSS version 12.0) S %3] o]Fo%l
o p(fo4=) 271 0.050]5Y wj SASH4 2}
o|7} Sl A o2 Hrtatqlth

.ae i 2 A Y

FAE ot 2 53§ A =7 (tibialis anterior
tendon) = FAsto] 1 507 W AW Ao
_L/\]E U}th:]. o] =2 _QE E‘HB U] OJ_A =
k5 cm AL Z“H‘E 7kt 1, A1 A E A2
21774 (extensor hallucis longus) 2} A
7d }O]i qste] eSSkl o w %
A #Aduks she] gute s A
AQlste], A A= 9 W AN v= A ]
%Jo}"*ﬂ} AZ AY ZAA] A9 w9t
=39 55 votst 7, Ax S 5t

’

(T o
+d
A

=

:
nm

il
i‘
[‘

N -
w & o Yll)l‘ 2Ly

[}

HU

3719l 4514 K202 el A 1ex 24
sttt (Fig. 1. olF F&& 74 SERE 93
K

mm Acutrak® FF4 tehAF(Acumed, Beaverton,
Oregon, USA) 271 A& 34 Z7) oA 5 wako
2 Alsiitt 49 =39 3 o] HA sk A
& 7] g8l B Aol 23 Aol S5t 270
= O]%a yjago] o] Fozity % =719 95 &

E AFAHo R sto] AUSE el WAHE Aslet
W, A 7H A A AR Sl YA S
A F Skl s TS AREakA] Agkom A
I FEOF BTSN
sl —rO}(patellar tendon
bearing) E%7] Z&3lo] T&E HHLES A ZsA

or 633 AT Fok B wYL FANAE. ol F
REAZF F 20 S 8590, AR A
FA B9 FHF AY PES A7 3G A

F84 A 52 nestel wxs|9) B A
A ANE BR H, & F 125 o FHE AAF 3

AOFAS H4E & $ 5 FA Al Ha 90474 (M
Y: 76~984) 0.2 7} 84|, %37} 94, EEO] 1
4%}t Hawkins 53° &3 944 H7l+= & 5 F

Figure 1. (A) Intraoperative photograph shows the anatomical reduction of talar neck fracture through the modified anterior
approach. (B) Intraoperative fluoroscope shows the posteroanterior fixation with headless compression screw (Acutrak®)

following temporary K-wire fixation.
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Table 1. Clinical assessment using Hawkins criteria
Criteria Points
Pain
No pain 6
Pain only after fatigue 3
Pain on walking 0
Limp
No limp 3
Limp 0
Range of motion of the ankle
Full motion 3
Partial motion 2
Fusion 1
Fixed deformity 0
Range of mation of subtalar joint
Full motion 3
Partial motion 2
Fusion 1
Fixed deformity 0
Grade Score Case
Excellent 13-15 7
Good 10-12 9
Fair 7-9 2
Poor <6 0
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Figure 2. (A) Preoperative radiograph of 45
years old male patient showing displaced talar
neck fracture. (B) Preoperative CT sagittal
image shows comminuted fragments and
subluxation of subtalar joint (Hawkins type II).
(C, D) Postoperative radiographs showing internal
fixation using two headless compression screws.
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Figure 3. (A) Postoperative CT image shows
the good reduction of fracture and peritalar joint
alignment. (B, C) MRI images at postoperatively
3 months show the complete fracture union
without the avascular necrosis of talar body. (D)
Follow-up radiograph at postoperatively 3 years
shows the maintenance of articular surface
without post-traumatic arthritis.

Table 2. Overview of literatures about postoperative rehabilitation

Study (year) Number of cases ROM exercise Weight bearing ambulation
Kenwright et al. (1970) 14 N/A* average 15 weeks
Inokuchi et al. (1996) 52 3.2 weeks 8 weeks (if no AVN)
Vallier et al. (2004) 59 after wound healing 12 weeks
Sanders et. al. (2004) 25 2-3 weeks 10-12 weeks
Kong et al. (2008) 16 1 week 10 weeks
Shin et a. (2010) 27 6 weeks 6-8 weeks
Our study (2013) 18 1 week 6 weeks

* N/A: not available
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Figure 4. (A, B) Postoperative CT images of 39
years old male patient show the inappropriate
positioning of posteroanterior compression
screws. Laterally-placed screw gets out of the
talar neck and invades to sinus tarsi area.

-112 -



of thall A A& Alste] 96%2] =3
A 84%°l| A Hawkins 3 7}A A} 99 &= k35 3
A= dvty B skt 3 Lindvall 52
A YAty & Ff 88% oA ERES
AOFAS A+ H 814 olgivgty B
Shin 5% 80%°I|4 Hawkins & 7}4| 3%
g Atk stk AzEe] A4S H
AOFAS A4+ 3t 90.44, Hawkins H7HA 25 5
F7F 78, 37T 94 2 88.8% 0 A wiEAY R AIE

k
ol
folr ¥@ n2

],

o
02
et [0 ¥Q rlo
i & F

ofX
K
>,
>,

rlr

Hol 71Ee] A5 vk g el st Aaks o
Edth Shin 508 1Ak ARl whakel| wh2 oAk A
5wl Aol S/ A7), EERd Ew e,
& 39 55 A%, YA YA 2 g #El)
Y Aol ol et 2fol 7} Aglthar skl o, = gy

A

o
Aole) FRE WIH FUYE AFHOR

FH 0w QFE
4= obd Bt gick AAES £ 2ol A
= o) £4Q) 28 1A Yo] & F W AT Ego]

9 ol gzetg o, % A% v LATE oh]
glov} 71Ee] nad A 1Y% F-o Ao 483t
=, AMISH A3 9E 5 olgitt

to
[N
O
>~
=
2
o
>,
=
o
fo
m
7 I‘IO
Mo
2
o
o
i3
o
ol
ol
2
O

SLpAL 41
A AR A ‘

=

4
A Fig 4 AAE TE 7 S YT, Aol
4d 8T 7L Susp) $RL A9 A94 A
e A A W} ARle) 21210190 53 27)

P A g ES o] 88 A9 ME AT =Y s d

% A5 YAF A Al 2 SRR,

RS 6] =] sho] Ao Afole A Bl ¥
S R Aol Tag Zojgt Azettt(Fig. 5). of
M 93 SFLA (C—arm) S sholl A YA Aol
o|FARNERE AZo AAZQl & 9 A &
e, Ao A, FAAE Fakets WAk Do) 5
2 gRolo] 7hsskl o, A A lelA el et
T A2E volshs die A7 ol o)d A4S
Canale¥} Kelly®ol] oJ8f] B.1%¥ A& 43 GAto] =&
o] ¥ Ao® 4R Qo AL A #Y7=
o] B0 7 Qe T =4 A9 HA4 94 (axial view)
I} 22 et oA 5 A& = QAT ok FE AL

7V Az AEE oy S2F F-9ledl fAEld 249
B = 3 x7)ddlE Hgol Aot Alto] A3l
e} S5 FEoluh U 2wAY] EH glo] 3)E
E o] SE AL Al A Eo] A BE A= ekt

2 AT At e R =, WA A S5 YA 1
oy 553 12 vl A7) glof & &4 9
&l e Ag EAo] B A, FA] 713
o] Bl A gho} 7] FAA WA F U= TAMNE
of tigh Aol B Mol % B {3E
ojvf #d A g 2 Algeo] Hask Ay, A4
H FE5YUARE AlAB ok 3 27} Lo AR A A €]
§-0]1%7} Trephing o]&3st UAMAIA L 7hHsA ol of

Figure 5. Photograph showing the posteroanterior screws
fixation under ‘Fig. 4’ posture on supine position. Sufficient
padding under the foot helps to obtain a proper space for
accurate insertion of guide- pins which progress from
posterior to anteromedial direction.
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