18 EPrg Rl 20224 10 55434 55 1] IntJ Orthop, Jan. 25, 2022, Vol. 43, No.l

izt

FHAEHEER &

HAE

EE WE

« ZRAA -

FE T RMEIRG T GREERZ W 4 50 AR T AR, BRFREERZmaR T, XERXTRF—L

A, TRERSGG FHATRXT AN, B7 RS TRYARET 6,
WEF R SR AR, BT T RHERR G R4 A5 % B a0 R AR AR

IR K F R, XF KA
BhFEE, LEXVREERTEESAM., BT L,

TRHREERGE AT ARELFRAFARL, B2 BRATHABR LT REY ZANMEY, R¥ELEYTREE
AP AERRE, THRMEREEZEGER LZSH SR T TRERSGRGET, RIFESEDANFER, 125 2K

BF K& piE,

KR TREMBRSD ; 6B BT ; FREEE ; IUR

DOI: 10.3969/j. issn. 1673-7083. 2022. 01. 005

R MERR A S A6r TR JHE B I v 2 TR, R R
i TR ) s N = o 5157/ AN 8 ) = D= ) K N AR
WRAWEEH, gL NR e, a0
it 50 25 A B A8 473 HIL 1) 45 7 T B JHE K A 44 47 12 Wi L
AR R PR, T IRR S G AR R A DL IR
Wiz %, iRy b, AR T RS & 0 )5 fE 4
TR AaE, BEREFARGIT, 2065
AL UL 4 MR AT o nT I ST R e, ] SR
[ 5 o83E o A LR e 0 45 5 vk s R IR HE G
RoEtE, FARITNZ/MEZHE, FikEsE L,
{H7 3 B 4.
1 fREFR
1.1 BrEH

J1E e B AN 5, FAE)T Iz E
Sk, TS R R HE OGS AR E MR A IR HEER S
PAGIR T BCR MRS IR B o G AL 1 em
b FE R HE DG R B, AT H o2 2k WE <
4mm A EM, 5 23% ~ 803%; KIE=4mm Ny
MRS, 19.7% ~ 64.2%", Liu 25 PV F 58 N N,
Ik v 78 #0258 5 e AR BROETT I) E #145i. Cherney
S ORF A R, B R MR VDO R R, ORR MEER A
05 J5 B2 Byt B SR T AN )5 IR i E
Y1 g, e 5 s ok 2 7 A R A I
BERE B A Ko Lin % W MW 75 17 K& I # 3
KT CT BIHME, IR S5 8% TIRMEEE S 58

FEH AL - 200065 FifE, [ EE R B I B R B AR
WEEHE « 255 E-mail : Ihzlq@163.com

A R WA, VIE. AN IE
SR, HIX — 53 K7 R W5 K (R 25 3
K, HIFKRE S E XM AHY, HHFEHEAN
5% .
1.2 w4

R HE G R e B EOR A T R R B A
B B s, sk A . Mg
Py Serr R, T TR HERT B0 SE e, RN,
495 55 1 800 25 oy W 24, TR B T ke A SR AR
RIS A AR, 5 R, WCHL A S B
24, 00 RS BLE T, TR HEEC A A R AR
W B TR MR DD N, HRBTR ] e A AT
A Y N Y = S A () K (|
T, B IRDRSEZF 4 AT 8 HE A 104 G ) ) S A
T AV M A R DR vE b e . s T ie
s B AW R RS, BRI DTS B ek
AR, JHEE AR T L e RS, I ) RS 5
BRI DA 1) 75 P AR e B AR TR R
AN AL, M ahiERE P TN IRBERR A dE R G
1) 3 — ol 2 8 1 1E S T B HEBX A& 2 005 5 B AT T
I8 T 5 31 7 ) D PR T 7
2 BB

R MERR A 00 ke AR, BE AT DL B R
Az, AT DUAE R T BT oAb 7. BT RE, B
KATE YA IR IR HERR A 0 20 4 20%1 M, 7
EROCTT Weber B A5 47 1 (5 40%, 7EEROCTT Weber
C 1 v D v 580%™, i 12 W vk A TR HE
Hlwiz, HWEREFRITRE &, KK ET RS



EPrE Rl deadi 202245 1 H 45434 45 1] IntJ Orthop, Jan. 25, 2022, Vol. 43, No.l +19 -

PO EETRE FB 2 —, Bl TR ER
R OG p  R Te Ik EAT A A AR, R EAR
SR I S AT R IR A A, B IR SN E R )
R, P I A 22 BB, A1 e R 7 3 56 A
BRI R e e e 0 R AR, A BB,
BOR B AR, AR AR B E L Wk, HoAr
W TG B T AR ) TCHE BR T ORE JHE IBE A B0 0 AR K
Oy ik e

G L, B WEXLR FRIFES.
JI 25 BH TRT B . 90038 B BT BR 3 A4S S50k 18 12
JEBR A o, $E7R T B k43 5 B 46 b« B
XA b, RHEERES < 1 mm, J2HES W E P>
6 mm, PNIE W) R85 ; B2 X &R b, IR JHE
HES<6mm, RHEEHEIK > 6 mm, R, X
o Ay BORK A I, TR 53 35% ~ 55% 1Y AR A
AW gE 2 Y, RIS TR RS
P03, AN R A =R A R R SRR,
IR OE B # TIEH, XA FAR e 5 2 0]
(43 M CT K A SURR B A L I R 3 7
JIZ B 378 3 S A T 7 1 em Ab B RS T T CT &4 1
PEAT T R AR S B s FE iR kR . b JEIERE, AR
JHESR, MEB e % A S 0 i, X BE AR BRI SR O T
W FRMER GBI EA —2ESEX, ~AdH
AT 1 A T B 48— Ao PP, MRI K A 2 H AT 2 Wi
AR R MR A 0 e AR R R A, R
RIH T2 MEES. P AL, Eihshw, 4
JEEE AN ) s dfe 2 BT Oae 45 PO X 58 1] B 56 5 1
3 s HE B T R4 T TR B9 B SE #EAT MRI G 2
FHEAT R BRFAR, LB A kB 28 # TR
JHERT )4 W 2, 5 ) IR HE S B W 24, 25 A3k
MRI K #5812 W0 12 HERT . 5 9045 B 24 1) o 1 %
5 E] 97% F1 100%.

I HE A 5 TR A8 AE B TR R HE DG
ERERE . NOK TR MRS 5 RGO L — K,
RAE BRI, SMNZS R, 52 M4 5,
FRIEAT I SR VAR TR MG TR E A A &
o lhn, X TR OCHT Weber B US4, ARG
WL A RS HARME B )5, i I ) A A R
BROCRE, RUWTRMEXYRERCIKE, HA
e BEHEAT T IR MR [ 5 X TR OCTT Weber C AU BT,
& B B Ja (43 & O HE B -5 37 kAT
ST E ), A0S A7V A s B R R HE 5%
WAKRE, W HEAT R R FHE DG 1 52 A7 2

3 AT

A VRS AR 2 A A oK DL EBROC T AN g 30T
REREST B, W] LA B ORSEIRYT . IRSFIRIT 4R 31
BB Q— Bl il s, BRI RE . vl
IRl fm B, YiRYT . BT QR
BRICTHT SZE, s o) A R AS (A B I 2k, 1 1
O Eizsh P, Xt T FREMHESE . BN A RE
SPRSFIRYT 5 S RAT AN G2 1) £ 3 AT FARIRYT
DA ARG, BT IR DG A ¢ 7,
3.1 MR Ao i B T

R4 09 52 A7 2 [ 1Y A8, U T IR MR
S il B e Z OC B, I e Iy BE AT aE R R UL
75 P UL PN A B T) Bt A B8 ) B R A R Y. A
A A RIXE, PN R BE T BE A K2 20 Bl B ik
A T e MESCTT, 75 ZE KA T IR MEm B4, EA
T T RS A A Y, B Al 4 s IR ET
SEASRIGIT T IR B A 03 09 2 3 7 i, TRk
C A3 ZIAAT . IR b H ) iz R SR ET B
D7 1) 2 E HE B A0 1) B w0, e R T R
200~ 30°FHEET Y, 4 I IRAT B A B O 1 IR
378 i 55 1T 20 ~ 50 mm. T R HEAR T 1 45
N 5F 3 K T 1 )2 BOM IR R S5 R A K. =T
BRET R, FRATTAY 20 50 02 20 fR AR T o R il JHE
H 15 7B 1 (Maisonneuve ‘B 47 ) JCik [ @ BF, DA
fii I 2 MOIR AT [ 8 B, W5 LRI, BT
JIE HE R SR AT HBE S A = IR ET AR R R ET . Ak,
BRET [ T R MR e 5 oy R AR R B AR R
o U AR R TP E O B R I, & R
AIE, WERARPEERA LW BNEMAR, R
J& AT CT K A LAl T I HE OG5 &2 47018 B
AR A R, SRR TR ET, D
o B T AR IR AT R ) OB AT 2 R R
WP i mT EE BE n NAE Y, HALSATE T AT &
TWRFARBET, M, HEM R, B
SR . SO E A5 & AE P

VLAESR, XF AT R HE AR 2 1k oY o R bk
[#] 2 30 2 W P ] ) i 1 A e B R [
AW IR, AR, m PRy )
RE VK 2 B4k, 50 30 [ 22 58 B2 A T K k. Reeder
8 POV 3E ok i BL X R AF 9T L 4 4% A 4L 1 (Suture-
Button) HE SN ERISmm F 3 EH KT
BRET [ 22 36 97 R R HE IR G 450 0 09 I IR R, 4
SR B WG & 2 AF BE Ui 9T ACH . Lehtola %5 BT



+20 |

=

SRRk 2022 1 434 55 1] IntJ Orthop, Jan. 25, 2022, Vol. 43, No.l

1B T BE LR B ST AR G Al dn [E E 5 T IR HE R
BT [ 2 0 7 e H A i BB OCT B I AR, =0
B 7 64, 15 AR 4518, Aad, Reder 45 B i
17 5 AE B VT OF 98 & B, 4% G o 0 [ I PR R
T A B AR 4.5 mm 5 4 2 J7 FE IR ET [, %
AR BRI 8 (05 2h BE B aF, B O R AR
BAR. 4G Al 30 [ E 2 A5 e 08 4 A 2 98 10 [5 5E 5
JE S B LI PR v A AR Tn) B, A A0 58 %8
TR HE I A5 0 BR E OR S BE U IR 2R AT 1A CT A
fr, RIGER AL T IR HERET [ 2 4 AN 68 o8 4
WAL BE M OGS i 1 OC &, H 5 T IR IR T [
SEA L, &G Al 0 [ e AR 5 kA HE R A iE B
YA BRITHE R WK, A4 2 H TR ET [
REA 0080 /0 T J8 BF 8] B34 5, 20 N5k ) T B 4%
G A R Bk A R v A ROR B 25, 8k
JIAT IS sm X Hr R, H ok Ik SR ET [8  i
2B A A AR RS KK T RIS LT AT LA B 3
JZ B B SO MR [ A A R ) R O Ok [ 2R
K, TR R K, HAEEBSHMHE. dins).
SIS . R R R Y A5 O & E MY Lk
SEANE T T K- T S 1 EONE B A RS E I i HE BB
BT, R T R AR A AR 4, B
BT IR M O R T SRR E BT IS HEER S it 0
it MR AT HE A7 [ 2 o
32 BRIUEBHEET R

M TREMREH 2. R12 80 KA 2
AN Y A] e BUR G 18R R R TR R R
WA 0, B0l fife ) i 2 A e O Y R Y R o
S AW T U R G R, IR, B A L RS A B
I T8 T BRI i 97 . A R L A £
FEMEE AL, R, B LAE, @ & AT IR HE
HIEA . R IR MES A BT R HERE A Ty 1~ 3
FAT R AR T IR MESCT RS, IR OR B A R
KA W, BRI R IE IR B
o, RIGIEAL BT R, A R IR ARt
58K WA I R 7 280
4 Z5iE

Bifi 75 Xt BROC T D gk & BEOR 4R, R R
A B2 W FG YT ik — EEHESE R . R
JI2 JHE BB 5 438 403 A BROC T i i) — &R 4, TEBROC
T E AT N E R T EEEAG T R HE DG R e
DA LR A 5 L [ . ] B R R R S
2 EmAE AR A0, s A R, — o BT

J5 PR A A B R R R T E 2 R, B
TEY TR AN R, SO [ E AT S R
T2 20R, AR ZARAER TR G N Uk AR I

% & Xk

[1]  Ebraheim NA, Elgafy H, Padanilam T. Syndesmotic disruption in
low fibular fractures associated with deltoid ligament njury[J]. Clin
Orthop Relat Res, 2003, 409: 260-267.

[2] Taser F, Toker S, Kilingoglu V. Evaluation of morphometric
characteristics of the fibular incisura on dry bones[J]. Eklem Hastalik
Cerrahisi, 2009, 20(1): 52-58.

[3] Tonogai I, Hamada D, Sairyo K. Morphology of the incisura fibularis
at the distal tibiofibular syndesmosis in the japanese population[J]. J
Foot Ankle Surg, 2017, 56(6): 1147-1150.

[4] Liu GT, Ryan E, Gustafson E, et al. Three-dimensional computed
tomographic characterization of normal anatomic morphology and
variations of the distal tibiofibular syndesmosis[J]. J Foot Ankle Surg,
2018, 57(6): 1130-1136.

[5] LiuQ, Lin B, Guo Z, et al. Shapes of distal tibiofibular syndesmosis
are associated with risk of recurrent lateral ankle sprains[J]. Sci Rep,
2017, 7(1): 6244.

[6] Cherney SM, Spraggs-Hughes AG, McAndrew CM, et al. Incisura
morphology as a risk factor for syndesmotic malreduction[J]. Foot
Ankle Int, 2016, 37(7): 748-754.

[7]  Ebraheim NA, Taser F, Shafiq Q, et al. Anatomical evaluation and
clinical importance of the tibiofibular syndesmosis ligaments[J]. Surg
Radiol Anat, 2006, 28(2): 142-149.

[8] Bartonicek J. Anatomy of the tibiofibular syndesmosis and its clinical
relevance[J]. Surg Radiol Anat, 2003, 25(5-6): 379-386.

[91  BRKAR, 2800, 25, & FIRMHEG AR 2 34 1405
0], EPREREAE, 2015, 36(1): 57-61.

[10] Jennison T, Brinsden M. Fracture admission trends in England over a
ten-year period[J]. Ann R Coll Surg Engl, 2019, 101(3): 208-214.

[11] Ramsey DC, Friess DM. Cost-effectiveness analysis of syndesmotic
screw versus suture button fixation in tibiofibular syndesmotic
injuries[J]. J Orthop Trauma, 2018, 32(6): €198-¢203.

[12] Kennedy JG, Soffe KE, Dalla Vedova P, et al. Evaluation of the
syndesmotic screw in low Weber C ankle fractures[J]. J Orthop
Trauma, 2000, 14(5): 359-366.

[13] Netterstrom-Wedin F, Bleakley C. Diagnostic accuracy of clinical
tests assessing ligamentous injury of the ankle syndesmosis: a
systematic review with meta-analysis[J]. Phys Ther Sport, 2021, 49:
214-226.

[14] Pakarinen H, Flinkkild T, Ohtonen P, et al. Intraoperative assessment
of the stability of the distal tibiofibular joint in supination-external
rotation injuries of the ankle: sensitivity, specificity, and reliability of
two clinical tests[J]. J Bone Joint Surg Am, 2011, 93(22): 2057-2061.

[15] Rajagopalan S, Upadhyay V, Taylor HP, et al. New intra-operative
technique for testing the distal tibiofibular syndesmosis[J]. Ann R
Coll Surg Engl, 2010, 92(3): 258.

[16] BEafE, FHEAR, Al 5. X007 TR oAl T
Ji BG4 A e M R (0], vh AR B B2k A, 2013, 15(12):



e e

202241 H 43 1l

Int J Orthop, Jan. 25, 2022, Vol. 43, No.l

e D] o

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

1029-1032.

Takao M, Ochi M, Naito K, et al. Arthroscopic diagnosis of
tibiofibular syndesmosis disruption[J]. Arthroscopy, 2001, 17(8): 836-
843.

Takao M, Ochi M, Oae K. et al. Diagnosis of a tear of the tibiofibular
syndesmosis. The role of arthroscopy of the ankle[J]. J Bone Joint
Surg Br, 2003, 85(3): 324-329.

Ogilvie-Harris DJ, Reed SC. Disruption of the ankle syndesmosis:
diagnosis and treatment by arthroscopic surgery[J]. Arthroscopy,
1994, 10(5): 561-568.

Patel S, Malhotra K, Cullen NP, et al. Defining reference values for
the normal tibiofibular syndesmosis in adults using weight-bearing
CT[J]. Bone Joint J, 2019, 101B(3): 348-352.

Malhotra K, Welck M, Cullen N, et al. The effects of weight bearing
on the distal tibiofibular syndesmosis: a study comparing weight
bearing-CT with conventional CT[J]. Foot Ankle Surg, 2019, 25(4):
511-516.

Auch E, Barbachan Mansur NS, Alexandre Alves T, et al. Distal
tibiofibular syndesmotic widening in progressive collapsing foot
deformity[J]. Foot Ankle Int, 2021, 42(6): 768-775.

Carrozzo M, Vicenti G, Pesce V, et al. Beyond the pillars of the ankle:
a prospective randomized CT analysis of syndesmosis' injuries in
Weber B and C type fractures[J]. Injury, 2018, 49(Suppl 3): S54-S60.
Schoennagel BP, Karul M, Avanesov M, et al. Isolated syndesmotic
injury in acute ankle trauma: comparison of plain film radiography
with 3T MRI[J]. Eur J Radiol, 2014, 83(10): 1856-1861.

Clanton TO, Ho CP, Williams BT, et al. Magnetic resonance imaging
characterization of individual ankle syndesmosis structures in
asymptomatic and surgically treated cohorts[J]. Knee Surg Sports
Traumatol Arthrosc, 2016, 24(7): 2089-2102.

Oae K, Takao M, Naito K, et al. Injury of the tibiofibular
syndesmosis: value of MR imaging for diagnosis[J]. Radiology, 2003,
227(1): 155-161.

Roemer FW, Jomaah N, Niu J, et al. Ligamentous injuries and the risk
of associated tissue damage in acute ankle sprains in athletes: a cross-
sectional MRI study[J]. Am J Sports Med, 2014, 42(7): 1549-1557.
Vopat ML, Vopat BG, Lubberts B, et al. Current trends in the
diagnosis and management of syndesmotic injury[J]. Curr Rev
Musculoskelet Med, 2017, 10(1): 94-103.

Miller TL, Skalak T. Evaluation and treatment recommendations for
acute injuries to the ankle syndesmosis without associated fracture[J].
Sports Med, 2014, 44(2): 179-188.

Mendelsohn ES, Hoshino CM, Harris TG, et al. CT characterizing
the anatomy of uninjured ankle syndesmosis[J]. Orthopedics, 2014,
37(2): el157-e160.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Haynes J, Cherney S, Spraggs-Hughes A, et al. Increased reduction
clamp force associated with syndesmotic overcompression[J]. Foot
Ankle Int, 2016, 37(7): 722-729.

Gardner MJ, Graves ML, Higgins TF, et al. Technical considerations
in the treatment of syndesmotic injuries associated with ankle
fractures[J]. J Am Acad Orthop Surg, 2015, 23(8): 510-518.

Park YH, Choi WS, Choi GW, et al. Ideal angle of syndesmotic screw
fixation: a CT-based cross-sectional image analysis study[J]. Injury,
2017, 48(11): 2602-2605.

Kennedy MT, Carmody O, Leong S, et al. A computed tomography
evaluation of two hundred normal ankles, to ascertain what
anatomical landmarks to use when compressing or placing an ankle
syndesmosis screw[J]. Foot (Edinb), 2014, 24(4): 157-160.

Kose O, Turan A, Unal M, et al. Fixation of medial malleolar
fractures with magnesium bioabsorbable headless compression
screws: short-term clinical and radiological outcomes in eleven
patients[J]. Arch Orthop Trauma Surg, 2018, 138(8): 1069-1075.
Rader BW, Stake IK, Madsen JE, et al. Randomized trial comparing
suture button with single 3.5 mm syndesmotic screw for ankle
syndesmosis injury: similar results at 2 years[J]. Acta Orthop, 2020,
91(6): 770-775.

Lehtola R, Leskeld HV, Flinkkild T, et al. Suture button versus
syndesmosis screw fixation in pronation-external rotation ankle
fractures: a minimum 6-year follow-up of a randomised controlled
trial[J]. Injury, 2021, 52(10): 3143-3149.

Reeder BW, Figved W, Madsen JE, et al. Better outcome for suture
button compared with single syndesmotic screw for syndesmosis
injury: five-year results of a randomized controlled trial[J]. Bone
Joint J, 2020, 102B(2): 212-219.

Elghazy MA, Hagemeijer NC, Guss D, et al. Screw versus suture
button in treatment of syndesmosis instability: comparison using
weightbearing CT scan[J]. Foot Ankle Surg, 2021, 27(3): 285-290.
Alastuey-Lopez D, Seral B, Pérez MA. Biomechanical evaluation of
syndesmotic fixation techniques via finite element analysis: screw
vs. suture button[J]. Comput Methods Programs Biomed, 2021, 208:
106272.

Hong CC, Lee WT, Tan KJ. Osteomyelitis after TightRope(®)
fixation of the ankle syndesmosis: a case report and review of the
literature[J]. J Foot Ankle Surg, 2015, 54(1): 130-134.

Xu HL, Song YJ, Hua YH. Reconstruction of chronic injured distal
tibiofibular syndesmosis with autogenous tendon graft: a systematic

review[J]. Biomed Res Int, 2021, 2021: 3182745.
(A5 B 4 2 2021-11-26)
(ARG . T8



