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Clinical Report of 24 Cases for the Diagnosis and Treatment of the
Tap Test Combined with Endobutton Plate Cable System in the

Ankle Fracture Merging Instability of Tibiofibular Syndesmosis

WU Wei' LIU Xiaofeng'

!Department of Traumatic Orthopedics, Wuxi Hospital of Traditional Chinese Medicine, Wuxi 214000, Jiangsu China.
Abstract Objective: To analyze the clinical efficacy of the diagnosis and treatment of the tap test combined with endobut-
ton plate cable system in the ankle fracture merging instability of tibiofibular syndesmosis. Methods: There were 14 males
and 10 females with an average age of 46. 8 years old (24 to 74 years old). There were 6 cases of supination external rota-
tion |V degree,8 cases of pronation external rotation |V degree,4 cases of pronation abduction [ degree and 6 cases of
degree [l according to Lauge-Hanson typing. During the surgical operation of ankle fractures,all 24 cases were tested by
the tap test to verify the instability of tibiofibular syndesmosis. The Endobutton plate cable system was used for the elastic
fixation of the tibiofibular syndesmosis. Results: All patients were followed up for 7 to 24 months (with 15. 5 months on
average). There was no wound infection, plate loosening, fracture, subsidence,and reduction loss of tibiofibular syndesmo-
sis. All the patients were assessed by American orthopedic foot and ankle society (AOFAS) ankle and hind-foot score. 21
cases were excellent after operation 6 months,2 cases were good and 1 case was fair. Conclusion: The tap test is a simple,
safe,objective, consistent evaluation standard and high sensitivity diagnostic methods of tibiofibular syndesmosis instabili-
ty. The endobutton plate cable system has the advantages of spontaneous reduction,allowing the lower tibiofibular micro
motion,low rate of bad reduction,good biomechanical advantages,and earlier weight-bearing exercise. The combination of
the two methods in the diagnosis and treatment of ankle fracture combined with tibiofibular instability reveals advantages
of simple operation method, smooth process,no repetition, safety,consistent diagnostic criteria,not easy to miss diagnosis,
reliable and stable fixation and no need to take it out specially,exact curative effect and less complications, which is worthy
of wide application.

Keywords : ankle joint; fracture; tibiofibular; tap test;

L5 T T R R R e B R (VLR B8 .214000) endobutton fixation




78

RO T B HT J I R R LB a2 A L
FE RN AR Ty . BROCTT i AT E R A IE R IR MR
B0 2 R SEAT BT 10%0 ~20% TR R EE
BAEYEHFBROCT B FRE Jy T 2 A 1 X WORRE
BHZ W T 45 24 b 38, 5 23 35t B 18 PR VB G T A AR
SE S BN DT R BROC T Yy e 3l 32 BT 5
Wi, SN 2016 4E 1 H & 2019 4E 12 A, 21K
RIS IR LG 24 BB B 3T & 90 F R A
A AN I PRI 800 A
1 IERER

AL 24 ), 5 14 5,2 10 )5 AR 24~74 % OF
¥y 46.8 % 4145 18 1, Gty 5 ), W 4 1 .
B a g, K, KEIEE AN e
BFZ B ] 1~29 h, E45 6.8 hs ABiEF R 1~
12 d, ¥ 5. 84 d. A B e & FLEIR HE B 4 7
X &R ATERSCHY CT P4 = 4k & g2 B # 2 Wr . Hop
Lauge-Hansen 43 #UBE J5 — 4P g IV BE 6 141 5 JiE A -7 g
UV 8 s e niy — AR IT R 4 i), B 6 ). AR
Ji BT S EL AN T ) Bl an A B 3 AL AT A A
TR A BN E .

2 FHik
2.1 FARFEKARGHRSE

ek ) JEE T R T G 32 5 AR S A R IR S . O K B
HR AR 1 AR 1k At e P AT BT B T WO AL N
[ 52 FARME A S BN B T R A . E A
FHE 15 B I W i A B0 AR [ o BT ERE TR T R FHE UK P 4K
M L LA T 1 JHE 1 B el R o s BRI B B RN D s
BT o BRI AR & 2 o N BRI DL A O T 1 L A = A
BT IR 2L A L BN ET A BB A . I I T i kIR
AREM. 7ETFRHEB G BT F i - 2~5 e (40
AR SR A ) S T A TR AR b A LD AT
KFLLL 2.5 mm g5k A J5 50 A7 A 5 e IR R
25°~30°77 n] 76 JHE B B AL o 7 9 2k e B P )2 B2 S ST
RPfss kB L. R Bk, Az fLIT A H 4 3.5 mm %4
T AT 0 1 2 51 HE -1 9 J2 B B o0 » C R AL 38 1L BB G
TERTUN X AR DRI T X b, gk a4 A 2230, 8
FIBH 7 15 2 BH 22 e 2 100 30 1 HE S 4 1 B i A 2%
PEEF Ak S P47 A3 B, LA B HE I A 18 - AHE B
(] £ 2 5 1 7 s PR C RS MILGE IR OG5 B Uy X g
8¢ T i JHE B 1) B R/ a8 B PN R () R A B B 8 i >
2 mm, Wy 22 B0 50 BH v R0 S T R MR S R R
(DL 1) o B 22 380, A BROCTT 8 ff 57 #E 47 5 e &2
B, FHE AR 3.5 mm 55 Sk W B FL 4k 2245 L 2 %l
R G AEZA Y TF B R 29 1 om, V2 5B 0 P 405 K B
k. a4 [\ 3F 2 19 Endobutton X #k (26 [E Smith-
Nephew 72y &) AMIlFL B — MR 42 5] 2k, Wy FLIE K 9 22

Chinese ] Trad Med Traum &. Orthop,May 2021, Vol. 29.No. 5

H1 A1 1) P 2E 3 LI K AL b 2 2R AR 24
FI P[] SR 0 A AR 28 A0 ] 2R 26 3 B T R
M. AERAT AR 1) R K 20 050 AR R R PR 2 T
S TE B R T T 3R TR S — B B A T R
B IR AT R 2R Y 328 A5 IS 2R 45 18 P 0 4 1 4 A
U % R R P B 5T 2 T O AT S5 . C R L 52
R EEX A 3 52 A 1 Wl 7. HL op B [ 3
2o B B AR AL 1 i 21 9, Bk 53 A T TR HEBRET .
F A A] 60~154 min, F1) 97 min, KRG B,
WA R AU 24 h RJG5E 3 RIFIR48 Rk 1T
PR AN D RESR R CA 3 191 = A 04 I AT 1B 4
R BHATIRA AT E ARG 4 JAPRR AT .6
JAZEAT AR B A B T, 8~ 12 JE AR I A A 1
LRI 5 A AT E .
2.2 Gtk

I 4 25 5 SR B SPSS19. 0 48 1 #4347 4%
Bro Bl z£s o, ZHRMELERH F BE,
P<0. 05 RAZITFE X,
3 £8

fEBEmfa] 7~26 d, 1 14,6 d, 24 4] 02—
WA AR JE WA S E TG SR 5~7 8L SFE 6.1
BEIEE] 7~24 A HFEE 15,5 AN H . o DR
VBSOS S 2R UL B R T IR MR A A B R
oL, RJE 6 A e 83 E 2 BAMRE2: 2 AOFAS
BR-JE R VES bR S e 21 B, B2 i, AT 1 B, BR 3
151 Al [ 7 5 R AR BR AL B AR AN A 21 i 1 a 2
Prl e . MR ] LI 1

SARF VAL N R HE R BR - BB R S ) 1 cm
AbE) CT e RAF- 49 UG S 43 590 D &2 £ 0 0 A A ALUB
C =AREEAEAL T MR B EE R (L 2), AR
Je 12 J8 .24 J8 A8 JR ey e BUR R 8 JE (Horp 3
51 Bl [ 7 ) A P B A R T BB S LR 1 R S B ]
JALBEVIBIAR TG 7 A HO BB CT 4545 45 5 iR iR
0] 55 e 0] S T PR ) Bt BB 5 2 S L E T IR JHE T R) B CA
SO TR HE A ] TR B (B D LR IR HE S TR BRI B (C
RO R ZES TG E X (P>0.05), L% 1,
4 it

BROCTT AR AP e R ) 35 B R T R HE
AR TR LARF X &R CT RS IR M R
T 56 4 T I JHE A B TS AR ok — 25 ) I
X T PG TR HEAR AR BN . AL 24 A9 111 39 78
B T AR A [ K R = R B AN e R AR
rh 22 YO 50 K 12 BT IE SE 5% B 1 T IR HEIR & R FR e . 22
BORX B 19 00 2 A T B AE bR AL DL B X SRR 3% B2
AT SBR[ e ek 22 TR 1 T Ak R 4y
BN HEAER T NRHER G w8 T w22 JF B4t



I b e OB R 2021 4 5 H S 29 455 5

(@ PESNREREBIEMERE; b FRMERGRCTVH Lawme

MRS mmB KRB A TLE IR B BRI (I ALTBRBAE R &

79

KBUE, TEIT RGN sMIS; (QSSIT ALY, RIFERER, BERPARFBRNIEESEM > 2 mm , LB, HEN TRIKEGARE

1 %R

2 BBEETFHTEMCENERESEEM 1 cm &8 CT
HMATFAERGNE AB.CENMRANETRHBEKRER)

FERN )58 22 B05E i o 5 TR AR s AR
J7 73R AR Hook 15 45 AH L, AR 25 7T I8 #2555 2%
W B X I MR RS AE 1 B TS By 52 3 A
RIS A S BIE 5T R IR R i
Hook 1%\ 22 B 8 3 B 77 3 BH P R 19 22 = T SE T
R AB 22 YO 2 W 9 — EovE R T A B AN E R g
WA Hook 145, 2R A St 2L, EEER
LT 22 BOKE A 2 e T AR HEB & AN B ) 4 S5 4k A
BB B . 2 B0 e — A e R
PERIBR ME— B0 AEAHE) B BAE T ik

TE T J IR 5 B3 5G9 1 10 L~ A7 5 5 4 LB ot B
BRET I E T B2 R H AR IR I HE 2 B A R LR 5
(T Jl8 HE 156 A A B 2 — ANl sl 51 97T {5 ) ik R R

F1 TREHKESEZRERBN CTUELARILE G +s,mm)

fif 1] AU I M R i) B2 57 B U T M v i 1] Bt 2 5 C i T M) 1 i 2% 7
ARJE 12 (n=20 0.5%1.1 0.4£1.0 0.3£1.2
ARG 24 (n=24) 0.7£1.2 0.4£0.9 0.5%1.1
AR5 48 JH (n=23) 0.6+1.4 0.5£1.0 0.6+1.2
P A2 U 8 JH (n=23) 0.8+1.0 0.6+0.9 0.7+1.3
F 2.07 2.15 2.19
P 0. 86 0.91 1.07

HE OGS Ji B2 ) B HE B A T AL A% (2R 9 . BRET Y
R [ ] BRI R R A B B B T 3 T g
TPEURETRA S W R B R JE IR 17 I AL R R
BB BT AR ) B, AR ET [ T I A AR B
M S 00 . Laflamme 2 F 58 % BUIRET 15 %E 19 &2
AN RAEAT IR 690 ~ 3800, T A8 FH 2 11 5% A 5 1 1]
TR MRS LR B 5060,

R OCHY B B0 S R R AL B A
FEAESNE L5 B MM E =A>T7 10 19 38 3l F 2 HE #0417
XM 3 L1 9 BR A R B4 A T X s R A AR
EEAR R EE . AP TRV T IR i T4
AP R Y SRR R A R SR
ARG R RGBT AR B8 52 i G o O R R HE
BRET Il E B4k e P B JHE K 5 1) B 4 5 2 A 2 Ok

TR HERE A B A

0 4 A P (8] E TR 1B AT R IR 45 N AR N RE
RS AL LR R MEAT R A AR A BB B
A BB LR A 1) AR ) e L B E )
REFRCMR T I PRATE 78 Ik 55 AL 1 9 A I8 7 A kA
Zfy Jt A S RE SRR KT Ml B AT S v [ 4T e
R n B e s S IRET LA T R R B 2 g
WA ARG . RJF AT I, T ITE 1 a
77 A AV AR P [ R — AR L B B AR N L s
T DT R JHE R A R A A O TR IR R AR E T
GERRFHR,

L5 L IR 22 O 1R 45 21 10 99 AR 2 1B AR T 2R
SN R I 5 1405 B A D TR B AR T T
S S 4 A2 Wik e —BOR By 2 - [ € 22 [ A 2 JF



80

AT R IO I RAE 5 35t hE B W e 3 AE A 4

IVAE

S % 3k

[1] DATTANI R,PATNAIK S,KANTAK A, et al. Injuries
to the tibiofibular syndesmosis [ J ]. ] Bone Joint Surg
(Br).2008,90(4) :405-410.

[2] MAGAN A,GOLANO P,MAFFULLI N, et al. Evalua-
tion and management of injuries of the tibiofibular syn-
desmosis[J]. Br Med Bull,2014,111 (1):101-115.

[3] KITAOKA H B, ALEXANDER I J, ADELAAR R S,et
al. Clinical rating systems for the ankle-hindfoot,midfoot,
hallux,and lesser toes[J]. Foot & Ankle International,
2014,15(7) :349-353.

[4] HAN S H,LEE J W,KIM S, et al. Chronic tibiofibular
syndesmosis injury: the diagnostic efficiency of magnetic
resonance imaging and comparative analysis of operative
treatment[ ] ]. Foot Ankle Int,2007,28(3):336-342.

[5] RAJAGOPALAN S, UPADHYAY V, TAYLOR H P,
et al. New intra-operative technique for testing the distal
tibiofibular syndesmosis[ J]. Annals of the Royal College
of Surgeons of England,2010,92(3):258.

[6] SCHOTTEL P C,FABRICANT P D,BERKES M D, et
al. Manual stress ankle radiography has poor ability to
predict deep deltoid ligament integrity in a supination ex-
ternal rotation fracture cohort[]J]. The Journal of Foot
and Ankle Surgery,2014,54(4),531-536.

(7] #gde, TR, Mg, 3. 22 B0 56 78 B 5CT F- K o 4 g
T M AR E R R L T AR R ek
2013,15(12):1029-1032.

[8] MILLER M A,MCDONALD T C,GRAVES M L,et al.
Stability of the syndesmosis after posterior malleolar frac-
ture fixation[ J]. Foot & Ankle International, 2018, 39
(1):99-104.

[9] SINISAARIIP,LUTHJE P M,MIKKONEN R H. Rup-

(L#%F 76 W)

[10] kAR, 9 BT F oo [ BH 4 22 [8 52 6 77 I8 45 B il | ¢
PrJd. v SE I BE 25,2013 ,8(16) : 33-34.

(117 R R BT 25, LW B T S A2 i
SEET A [ S VU I B R ) U A D 0. v A e
#.2019,25(2) :6-11.

[12] ZE ok, wermg AR 2, 55, 67 B2 F 250 SR ET [ 2 ¥R
V% B IR e 2 4 JBE - T 0. o R B R 24 KL 2018, 21
(6):757-758.

Chinese ] Trad Med Traum &. Orthop,May 2021, Vol. 29.No. 5

tured tibio-fibular syndesmosis; Comparison study of me-
tallic to bioabsorbable fixation[J]. Foot Ankle Int, 2002,
23(8) :744-748.

[10] LAFLAMME M,BELZILE EL,BEDARD L, et al. A pro-
spective randomized multicenter trial comparing clinical
outcomes of patients treated surgically with a static or dy-
namic implant for acute ankle syndesmosis rupture[ J]. J
Orthop Trauma,2015,29(5):216-223.

[11] SWITAJ P J.MENDOZA M,KADAKIA A R. Acute and
chronic injuries to the syndesmosis[J]. Clin Sports Med,
2015,34(4) :643-677.

[12] OKAZAKI M, KANEKO M, 1 SHIDA Y, et al. Gender
difference in distance of tibiofibular syndesmosis tonjoint
dynamics of lower extremities during squat[J]. ] Physiol
Sci Mar,2015,65(2) :165-170.

[13] WOLF B R,AMENDOLA A. Sundesmosis injuries in the
athletes; when and how to operate[ J]. Curr Opin Ortho,
2002,13:151-154.

[14] PIROZZI K M,CREECH C L,MEYR A ]J. Assessment of
anatomic risk during syndesmotic stabilization with the
suture button technique[]J]. ] Foot Ankle Surg, 2015, 54
(5):917-919.

(15] ZAF, sk NI, AR, 45 B¢y [ A RHAE N IR JHESE &
L0 i o A 52 L), o [ b B A5 B 4 A, 2015, 23
(5):68-71.

[16] SEYHAN M, DONMEZ F, MAHIROGULLARI M.
Comparison of screw fixation with elastic fixation meth-
ods in the treatment of syndesmosis injuries in ankle frac-
tures[J]. Injury,2015,46(2) :S19-S23.

[17] ANDERSEN M R, FRIHAGEN F, MADSEN ] E, et al.
High complication rate after syndesmotic screw removall J].
Injury,2015,46(11) .2283-2287.

Ol A5 B #1.2020-08-08)

(130 ZR3L. ZRA0R] . B . 56 S5 B2 1 i 4R 4 T 11 vR 7 g
BRI U 8 L AT B I R BF ST LT ). b /45, 2017, 30
(11):50-55.

(14 Fok . B~y UL, 3k & 55 567 B N A 51 181 % 1T 32 LB ih
97 JE B R ) AU R B (T ). SE B B 2k KL 2018, 24 (3D
271-273.

Ok A% 8 #1.:2020-09-10)



