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Comparison of radiographic parameters of syndesmosis

in the hindfoot alignment and anteroposterior views
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tibiofibular overlap) % W& 2+ .7_*74(MCS, medial clear space)2 &35t SILCt.

L AF2H A 2=(ICC, intraclass correlation coefficients) £ O| 2310 2% w21 @
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CHAP = 0.576; HAV = 0.858). TFOOIA 7t& &2 YX|=E LIEHLHRUCHAP =

0.733; HAV = 0.926). MCSOf| CHSHM = & G4 ZF0M B2 LX|=E LIEFLH QUL

(AP = 0.339; HAV = 0372). TFCSOIAM AZF Z=7t Xi0| HlE Brgf(mean
L 7 O

=
difference ratio)2 FF HE MM H2 AL =E LIEIGHCHAP = 164%;

HAV = 9.9%, P = 0.0031), TFOO| CHSHM = FAtSH AtE LIEILH U CHAP = 25.8%;
HAV = 16.4%, P = 0.0035). TFCS2t TFOO|| CHSiA = AP GAtIF T FHE M3 gu
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T CH e
2015 ASE 2020 & 5 K| 20N =55 FE S SF L5 MBS FES
Mgt S4S 2ot 19 M O|d2| SHAIE Y2 2o AFE A[HSHRACE
St & O[O Y= =EO| UA/UAL, E=O0[Lt FFF +==50| UYALL
Kellgren-Lawrence & 3 0|42 HF Z2EF0| AAL}, EBE HEEO| U=
4% 52 UM MelstRAct O 21t FEX 85, Y3 85 S22 F 7K
dds BF #Io HO| A, el 7|Eo SHF =X @iot FH|QAICHZAR O]
oY Az THEE T 61 FOl AL (122 B9 Y=)7t of ¢7o
T QACEH 27 B2 HY, 34 2 o dO|RACt ZehE CHeAEL FITHH2 HES,
Kellgren-Lawrence & 2 O[5t ZHEGE, FX| 5, X 249G, otH 4
Ag, 25 B, UZH3E 85 1 2 |0 EF=et & FEXY YR
SO|ACH. B Ltol= 562(%*-?4, QML & AT= 2RQl AMAEA

X-ray beam 2 Ct31t 20| A-SHRICEH 10 mAs, 60 kV 2F 2= 7{2| 100cm(AP), 20
mAs, 70 kV 2t ZEA2| 100 cm(HAV). AP G4 2 FA|0f= LBt Ql S T2, X-
ray beam O| X|Hut FHSHH dFotn, EE ZIME= X[THO| =20 A
QIX|AIZACE HAV EH A|0& X-ray beam O] X|HI} 15 =Oo| ZI=E O|FH
2850, HE M E= X[HO| =20| 2|A IX[ARACHAE 1).
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TFCS = Z= 8% #EH 10mm oRIF0IM H[EL| WE AL HE
HZS(incisura fibularis)AtO|2] AHE|2 Ho|SIRUCE TFO= 4= &% ##EH 10mm
ZFOM HEZ2| WE BA d&2 2AF dA Ao|9 AHElz FolSHRACt
MCS & AHZ WH o7 £ 5Smm SHEOAM AZE2| LHE ZA QL Wite| 2= FA
ALO|2] HE|2 FHo|5H UL

YA

rx
1%
1A

X|

e = ol My oA ofs| ZYEUCE 22l

H
mn

BE (k<]
Z™X7L HE3 X BE HESEZE HEXZE AE|[T(interobserver reliability) S
7tStQACt Eok X BEES NS Y = 4 F 0|20 XHFZSH HEXL LIE

= o&

mu 0O
o)
N
Ot
9
in}

2| & (intraobserver reliability)

¢ OdAoM HZE 20 =5 ¢4l LXNEE B Ll

S LAEA 2=(CC, intraclass correlation coefficients) ICC & O|&3dIRULCt = ot

CHafAFOIN 2Z =0 CHsH = 2hel XI0|E AP &1t =52 FE g4
REOM 242t o, XO0|E2| BHES Paired t-test & Soff H|WSIRULCEH F
7ol FE4 B0l Ko7t & 4% X2 H|Wdts AELCH HEE HUWSH=
A0l O SAXMcE MHESEE, QERI X FFYK|Ql Ex0| st *EZL}
AZ ol FHFX| K09 H|EZ(|(Rt-Lt)|//{(Rt+Lt)/2H= H|WSIGICH SEE WEH

XNeE

X(Bland-Altman plots)S 0|83t0] 2EZu 2F L5 A0 &
=

%
THSISLFLL TFCS, TFO, MCS 2| Xo|o Hagfat LKz 2| 95% AE|FZH95

X

interval of agreement)2 =215} AL}

Zt2to| HAO|A BHEAIZE M2 S ZEX LE ME=E FIH| fI8h ICC 7t
O|8E|RUCE ME|=E S&BHexcellent)ICC > 0.90); E2(good)(ICC = 0.75- 0.90);
H & 2|(moderate)(ICC = 0.50-0.74); A2l FZ=3Hpoor)(ICC < 0.50) s=l2=
=& Ot EH16].
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TFCS = AP ZA0IAM " 451(H?, 1.83-8.23)mm, &
514 (9], 3.29-834)mm 2 SHEULD, TFO = AP &
234-14200mm, 2FE T
MCS & AP ZH0M HZ 2.

T 219 (89, 0-4.12)mm 2 SHE|QUCHE 1).

B 1 YA X ES9 HFU

AP HAV
Mean (mm) 95% CI (mm) Mean (mm)  95% CI (mm)
TFCS 451 4.26 4.82 5.14 4.85 5.43
TFO 5.96 5.36 6.57 4.68 4.20 5.18
MCS 2.47 2.27 2.68 2.19 1.94 241

AP, Anteroposterior view; HAV, Hindfoot alignment view; CI, Confidence interval;

TFCS, Tibiofibular clear space; TFO, Tibiofibular overlap; MCS, Medial clear space

AP QA HAV O Al TFCS 7} 5mm O|&te 2 SX™E A2 = 22t 32.7% 2F 45.9%,
o

o
2 SHE 42 42 9.8%2t 18.9% LY.

AZI 92F £ WA ANEE IC 2 FIHYUL, ZE HAEO
AP PHECE SZE HY FYON YT W 2o O AXEI} 52 HOR
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H 2 F1 I5H g5 7Ho] YX| £ (agreement)
AP HAV
ICC 95% CI ICC 95% CI
TFCS 0.576 0.380 0.722 0.858 0.774 0.912
TFO 0.733 0.591 0.831 0.926 0.880 0.955
MCS 0.339 0.097 0.543 0.372 0.135 0.569

AP Anteroposterior view; HAV, Hindfoot alignment view; ICC, intraclass
correlation coefficients; CI, Confidence interval; TFCS, Tibiofibular clear space; TFO,

Tibiofibular overlap; MCS, Medial clear space

MCS = AP E&0A 0339, 2FF T2 FGA0IM 0372 2 & & EF0AM X2
AXE7F LA HILE|AOLE, TFCS = AP GA0|A 0576, &

5 3
0858 2 & XIO|E EJX, TFO = AP S0 0733, 55 HE SN

0926 2= 255 JE UM =2 LK =7t A LIEFRL.

TFCS Off CHolA, &F ZH=o| FHFKX|Ol XI0|9] HW4i(the mean side-to-side
difference) & H|WstFS = AP A 0.73mm, EFE & F&0A 049mm 2
=5 d8 G0N § Xpo|7t 2 A2z LIEtRCHP = 0.011). TFO 2
40|z, ORI 2 52 HE FH0M K07 o HRACHL39 mm, AP and

0.57 mm, HAV; P < 0.001).

T e Ha 307t LAIGHK| B2, FHFS XA0|E AH H|ust= A0
=716t 58 gL Ao[e] Hlgk H|WSHYULCE TFCS 2| Eo+ Xt0| H|E(mean
difference percentage)e 2EF5F FE FH0UM § 2 A2 LIEIHSHAP =
16.4%, HAV = 9.9%; P = 0.0031), TFO M= H|xoH AIE HIACHAP = 25.8%,
HAV = 16.4%; P = 0.0035)(& 3).

rOI-
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H 3. 2=t 5= 92719 W3 XO|(mean difference) X B+ X}0|2| H|&(mean
difference ratio)
Mean difference ratio

[[(Rt-Lt)|x100/{(Rt+Lt)/2)}] (%)

Mean difference (|Rt-Lt|) (mm)

AP HAV P value AP HAV P value
TFCS 0.73 0.49 0.0113 16.4 9.9 0.0031
TFO 1.39 0.57 0.0005 25.8 16.4 0.0035
MCS 0.66 0.71 0.5832 19.0 37.7 0.0005

TFCS, ZH| 2& H4; TFO, BH| S8, MCS, W5 2E ¢4

ot E2tE WEMH ZZE(Bland-Altman plots)2 0|23t QEZN} AZ &5
A0l X =& £EF5lsta, TFCS, TFO, MCS 9| XtO|o| Ha gLt
ME| 27t 2QISIACHAE 3). TFCS 2t TFO = AP A& 0| HIsH HAV 0| A

IZ LI HEU MOI7L o F2 U0 2EEO AU, F HAV O
IE 7o FFU LRI O =hhe AS =g = UYL MCS = S5

=
AS0A Blet X =S LIEFLIRALY.
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MCS in AP MCS in HAV
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mean measurement mean measurement

TFO= AP G441 2558 8 Y & 2 ZF0|AM 2ETHexcellent) ZE XL Li£

ARH S LIEFLHQICE TFCS & TFO EChs 47 HYOL,
Z2(good) &5 0| ME[=F LIEILHYL, F 0] FA| 2 X0| AL AfLt
MCS & E&2|(moderate) == £2(good) 52| MEIEZE LIEIHASL, & &

B ZO0|A TFO @ TFCS Off HIBHA = ACjE o2 e AR EE LIEFLYRACHE 4).

H 4. BEX W2 (intraobserver) X 2HE X} 7 A 2| & (interobserver reliability)
Intraobserver Interobserver

AP HAV AP HAV

TFCS 0.890 0.909 0.896 0.891

TFO 0.987 0.984 0.954 0.965

MCS 0.798 0.731 0.769 0.785
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AP, Anteroposterior view; HAV, Hindfoot alignment view; TFCS, Tibiofibular clear

space; TFO, Tibiofibular overlap; MCS, Medial clear space
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BHQHZY & O FE LAY X[®E 0|83t Eote I, 2hAtof et 1
ANrSo| HFuUS o 7t CrYSHA LiENE =+ AT AO0| €2 e,

Bz 3% Aol gfF ®Sar HlWsiol 24 FE EIbot= Ao
FECH2,5]. Of AFOoME o HigAOM &% EFS Bl ANM, FF
H=S EHER XMZ ot E#HS= HAV 7 AP 40 Hish o Ralg
7

A0jgte 7S M2 7, oIS 875t ALt

TFCS 2F TFO = AT Xt ¥F UIZoM st 240| L2 ZAol2t= 7H
Sholl, ¥&Zo| ZH-AUCl ICCE
SOISIRICE FIMO R, & W& 7+O| TFCS 9 TFO ZHZto| kt0|ZtS TFCS 2 TFO
Zt2to| Bt $tO 2 Lbs H|82 FotQICt O] H|E82 AP 41t HAV Ol M 713 5,

HiW 245 AldstRn, AP =0 B3} HAV 0N FoO[SHA %2 XO|E

=1 =
G5t A, HAV 20| § &2 X =& LIEtd S
==

X
LFEFLY Q1L

99 ARSOIA, ZHQHZB D BAUE YA KBS0 LBO|Lp SFHEO
S YEO| W2t CHYS ZHZSS LIEFE & 20| LAMSUCH2-4L 122
SDE0| J|gel0], YT YRS SA| TFhs HAV Of Hls| BT @M
RutE HEoHe AP FAOIN ¥T $Ro| HM HEo| Ko|7h O 2 Hol2ta
FPYSYLE O] o] ZTHe 0[243 YD AXBS TolE + UKL

XAtz QH[QICHZSO| FAO0|HN, AZ Lol AP &1t HAV £ 2F HFD
Ho| = 61 2 M2 UAMESHN X HSS FFSHD 2ASHUALE TFCS

W 242 AP SHOIAM 451 mm, HAV Of|A 514 mm 2 LIEFGCEH O] Q| RILX|
AFLEO0IM, AP Lt ZX} FAMO| TFCS o HA 7|Z40] 5 mm E5 6 mm 2
MRt ACH17 - 20]. O AHFOIA TFCS 7t 5mm O &0l Z2= AP F&1t HAV
SYOIAM ZHZE 32.7%2F 459%, 6 mm O[&Ql A= ZtZt 98%°t 18.9%E
golz[RACE O Zits H QAFolM HFU0| 2 Cidde Eeltts AS

LIEFHCH J2|2 B TFO &= AP @AM HAV O A ZHZF 596 mm, 468 mm 2

in 9
LIEtSH =0, BT TFCS & AP O|AM O 2 HHE EHF TFO = HAV A H
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Abstract

Introduction

To compare the parameters associated with syndesmosis between the hindfoot
alignment view (HAV) and anteroposterior (AP) view and investigate which view is

more accurate for comparing the left and right ankles.
Materials and methods

A retrospective study was conducted in 61 subjects without syndesmosis injury
with available radiographs of both ankles taken in the HAV and AP view. The
tibiofibular clear space (TFCS), tibiofibular overlap (TFO), and medial clear space
(MCS) were measured in each view. The intraclass correlation coefficients (ICCs)
were used to assess the agreement between the left and right ankles. The
difference ratios for the measured parameters between both ankles were also

compared.

Results

On comparing the two ankles, the agreement for the TFCS showed a wide
disparity (0.576, AP view and 0.858, HAV). The highest degree of agreement was
seen for the TFO (0.733, AP view and 0.926, HAV). For MCS, the agreement was
low in both groups (0.339, AP view and 0.372, HAV). The mean difference ratio
for the TFCS was also lower in the HAV group than in the AP group (16.4% vs.
9.9%, P = 0.0031); a similar result was observed for the TFO (25.8% vs. 16.4%, P
= 0.0035).

Conclusion

For the evaluation of syndesmosis, the use of the HAV showed increased
accuracy and few measurement errors in comparing the left and right ankles,

relative to the use of the AP view.
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