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HE: (B8] BN HB R TightRope R4t (TR) Y FIEE M 5 5 MR [ & 1497 H BOCT AL IR RSO . [
& WEPEST 2017 4F 1 H—2020 4F 11 H FARIEYTEBOCT B 30 BI85 G IRTORE, ARIEARTTEE BImmEEa R, 9 FilRH
MR TR A (TR41), 21 GERASESMREE (R4, WRMAFEFARY . Wi oegais. [HR] malE
BHHFZERTFAR, RPTCMAE . BRI EIIE LD . WAFAREE, DORKE, Kb, SWKE. o
BN B 2R TG EE L (P>0.05), FrA B 30D, PRV (15.34£3.26) N H . PR EWRE 5
S FEIG I A 22 7 TG0 L (P>0.05) . AJSHERFEER, B VAS 1745 3> (P<0.05), 1 Constant W43, JH |
2 ROM ¥ 38 (P<0.05), RJ5 3 AN HAARRFEVIN, TR 2H7E VAS $F45 . Constant PF43 . JH F2% ROM 3 0 500 T #b
(P<0.05). SARTTIH, WZLBFARIRBETIHS CCD Fl ACD ¥HRHT WD (P<0.05), AARETREIA, W4 CCD A1 ACD 255
BITegeit i L (P>0.05). [45i8] MR TightRope R4t Y FIE B @K AIFIHIGIT Rockwood 431 T ~ V 4 Ji5 £ 5E 5 ALl R
SR T B SRR 1 22 o
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Coracoclavicular ligament reconstruction with TightRope versus internal fixation with hook plate for acromioclavicular dis-
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Abstract: [Objective| To compare the clinical outcomes of coracoclavicular ligament reconstruction with modified Y-shaped Tight-

Rope system (TR) versus internal fixation with hook plate for acromioclavicular dislocation. [Methods]| A retrospective study was conducted
on 30 patients who received surgical treatment for acromioclavicular dislocation in our hospital from January 2017 to November 2020. Ac-
cording to the preoperative doctor—patient communication results, 9 patients underwent coracoclavicular ligament reconstruction with modi-
fied TR (TR group) , while the other 21 patients had fixation with hook plate (hook plate group). The perioperative, follow—up and imaging
results of the two groups were compared. [Results] Both groups of patients successfully completed the operation, and there were no compli-
cations such as vascular and nerve injury and fracture. There was no significant difference in operation time, incision length, intraoperative
bleeding, fluoroscopy times, incision healing and hospital stay between the two groups (P>0.05) . All patients were followed up for an aver-
age of (15.34+3.26) months. There was no significant difference in the recovery time of complete weight—bearing activities between the two
groups (P>0.05) . The VAS scores decreased significantly (P<0.05) , while Constant—Murley score and ROM of shoulder lift were signifi-
cantly increased over time in both groups (P<0.05) . At 3 months and the latest follow—up, the TR group proved significantly superior to the
hook plate group in terms of VAS score, Constant—Murley score and ROM (P<0.05) . Radiographically, the coracoclavicular distance (CCD)
and acromioclavicular distance (ACD) significantly reduced in both groups at the latest follow—up compared with those preoperatively (P<
0.05) , whereas there was no significant difference in CCD and ACD between the two groups at any corresponding time points (P>0.05) .
[Conclusion] The coracoclavicular ligament reconstruction with modified Y-shaped TightRope is superior to the internal fixation with hook
plate for Rockwood type 111~V acromioclavicular dislocation in term of clinical outcomes.
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e B S TAE A4S, Rockwood 4374 T A4 DX
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AR TR R W N R SN A 1) K
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S R o Y ) A DA EE A U 5] 43 )
FEEHHER T . AR E S, EE R
TightRope (TR) W[ E R4 ([, Arthrex 2%
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5 H w24 s —EE B 1 30 518 B 0G5 B 17 H 3
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1 BREFRE

1.1 A SHEERbRUE

GIARRUE: (1) Hrfef i B2t P A 1 B 856 50 I
5 (2) A% 86 A Rockwood 3 I T . VAL (K]
la, 1b); (3) ZOiHiJE X W HIRER 475 (4) KR
I, REFCAREY

HEBRARAE: (1) BRIHVESTF RO 8151 B4 ;
(2) ZOmTE R IReSH; (3) AIFgiEadr. A
MEBEINE G (4) FELERZIRITROTAN A5 ;
(5) MELAT 32 F AR s TR A BT o
1.2 —fgeRt

2017 4E 1 —2020 4F 11 A, 3£ 30 Bl FHGE
IRbRAE, AARITE . AR B R TR
%, Hbh, 9IRS E TR 248 Y FIEEES1)
(TR 4), 21 BIRHSUEAMEIGTT (R4 .
PHEH AR — MRl L2 1, PILHPES) . AERE . 5] .
BMI. Rockwood 4371 UL K 3% 171 2 F AR B 8] i) 22 7 2
TG 2EE L (P>0.05) . AHFSE Ol it 5 245 —
EEBEACHRH A 2 BTl A R A B R
+e
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F1 WABEART—RERSEEER
TR 4 aap e
LD P&
(n=9) (n=21)
WS (%, Tts) 63.0949.60  56.19+13.00  0.132

R (), Bio) 8/3 15/6  1.000

BMI (kg/m®, % s) 23.52+1.16  23.47+2.88 0.944
WOGIEFAREIE (d, x+s)  6.81x4.64 4.85+2.49 0214
s (g, 247 6/5 9/12  1.000
AYEL (f], 11/V) 3/8 7/14  1.000

13 PRI

TR H: “FEML, KRR TR S, AR
BOCTRIBR RS EAEIUEYI T, K2) 4.5 cm, BEEH
BIOCHY S o B BGOSR W ) i
HFTA 2.0 mm 3[BT B E o B AR B E
(VS [ er ST 1 G M B 31 BV e 4 31 = o SN
25% b Ko W S LR v Ao DA R T 1] B S B A
2.0 mm S5, HIVEHRREIAEREIE . B LA
B EIE, HEAR 4.0 mm S0P LGB EERE T
R, TOEILmABE 2K 17%, 28w
T B REIE . K TR RGEGI AR B IE, [ #H R
J& 53 M [ 5 TN T A R T, WS I RELL
TS e, S8 M iy Bt . 075 7 PR 30
W, BEABERYEAT (B 1e). $KERIE AL I
FE MY TEIRER . B SR A B AR B0 S A
(B 1d), 5T ARUIN, S5RTAR,

BtEH : AR BOCT R R R EMEIUE T, K
295 emo KRR AR B A AE IR, KRR
S, T AIRZET, AR BOCTT E AL R
4f, WEEPEL (B 2a) . Ky . JH8i
W AME SR, BRERDIN .

A5 P E B R S & mar B m iy 4 14,
ARIGH 2 d RITERREFHE NS 5 N FF R H O Bh e
HREMBR SR ST A . AN SRR, 2~4
JAFTIR AR E S IRk, 4 RS IFER TR
Yk, BHHERIEETE,

L4 PPHIERR

PR Bl AR, AdE RIS ] . DI
JE ORI H M . AEBE E] . SR 58 4 1 ER T Sl
B . & B 54T 4 (visual analogue scale,
VAS) . Constant-Murley JH & T IREPESr . JH E28 16
B (range of motion, ROM) PEMIGIRZLR: . 175215
Ky, I & W 18] B8 (coracoclavicular distance,
CCD) # J§ 41 8] #F  (acromioclavicular distance,
ACD) . WA BC TR AL 5 N [ E Wl 1 DL -
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K1 @&, 5, 702, HEBEOCHEAL (Rockwood WAL, R TRIGIT  la: ARET X LA RHARBOCTMAL  1b: ARHT

CT/RA BB, Lo TR BRJF BRI R EH,

a Fl b P FiberWire 2R 5l S AEHERBI FIRDT 04, o WIERT

TN, d AR BEIATERE  1d: ARKEEVINA R IERL X LR 7R B BECTT4ERF R A0 R, ARG E R

1.5 Giteenik

K HI SPSS 19.0 Gei #4773 b, 1T EdE L
X5 PN, GORMRIESNARRT, P HECR A ST
FEA RS0, 2H P B ] st ) Eb AR P TC 6T 7 5 il
I Ty 2250075 OB AR IR 0 Au i, SR RRFNAS
55 o THECRORER F &° KL 0B Fisher KGRI S . S5 HTT
B ZH H 3R ) Mann—whitney U K355 . P<0.05 2
R EN -0

2 g R

2.1 FEFARMIEL

PR E IR E R TAR, R Joimis . wad
ik s BT IF AORE . PRI FAR ORI ILEE 2,
WL FARRBS R, VIR Rep s, Sk,
VIO A5, EREnT Y22 5 a2 X
(P>0.05). TR 419 il IC)g g Fdi . N g
Pr. PHAAShE 2. FakARdL 21 i, 5 il
PRV N, 2 B SRR R e IR, 5 i
FATERE, 1 R

x2 MARERFAHAMLE
TR 21 LA

st (n=9) (n=21) P
FAREE (min, % +s) 51.11#6.97  53.33x7.13  0.438
PIHEKE (cm, #is) 4.41+0.44 4.76+0.52  0.063
ARl (ml, 7 +s) 37.73+6.07  38.14+8.07  0.882
BEUEL (W, X +5) 1.90+0.63 2.6720.71  0.730
YIna@ &g (), WILiwN) 11/0/0 21/0/0 ns
FEBERTI] (d, % +s) 12.36+7.13  9.43+3.79  0.225

2.2 PFlGZER
A B Y REE gy, BEVIETE] 12~18 A, F

¥ (15.34+3.26) A~ H . PIAIBEZE R 3. ML
Yk 52 5¢ 4= 3G S i R) 25 S R4 it e L (P>
0.05) . ARJFFEEEHERS , B VAS P55 i 2 i 2>
(P<0.05), T Constant ¥4, J§ 4% ROM I &340
(P<0.05). ARHTPIA] FiRfabni 2 5808124
X (P>0.05), ARJF3A4HMARKRMVIN, TR H7E
VAS P45 . Constant P41 . J§ F2% ROM 34 W Z LT
EHHZH P<0.05) o

BORKBAETVIET, TR 41K 1 BHE 5 50 56 9F &
fE, A4 FlH R R R MR, AT IR
NSAIDs Zj4¥), FLGREMIT G, AERZEM . 4tk
A, 7B IE R, 5 A 2 ROM B
TR, BUBERE, SRR, R g
23 ARG

WA 25 R 0L 4, S5ARFTHIEL, 4R
KBTI CCD fl ACD ¥J18 07> (P<0.05) . AL
f a5, W4 CCD 1 ACD 22 R ¥ G2 X
(P>0.05).

BRI, TR AR WAL, P E eI
i SN 2 BRI T B, BiE sy EE
Fr, B WEEE, B8EMER, BYOCTHR

AL BRI (K 2),
3 i4F it

AR B TightRope R4t, 46: 1 HKTIE
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IR AR RO . 1 B IR A R AR T g 5
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=3 WHBEMEER (7+5) SE

E =70 Ry ET TR 4 (n=9) Bzl (n=21) P1H
SEA G E T (&) 5.33+0.71 4.76+0.77 0.067
VAS ¥4 (4%) Nif) 7.44+0.53 7.86+0.48 0.097
AJg 34 H 1.11x0.60 4.81+1.44 <0.001
ERIi] 0.56+0.73 2.52+1.69 <0.001

PH <0.001 <0.001
Constant ¥4 (43) ARH 35.11+1.45 34.95+2.17 0.842
ARJE34H 83.67+2.40 76.57+5.11 <0.001
AR 90.11+2.80 82.33+6.92 <0.001

P <0.001 <0.001
24 ROM (°) ENif] 47.22+9.39 46.67+10.65 0.893
AJg 3 H 176.67+5.59 105.48+22.91 <0.001
RIKBET 178.89+3.33 150.71+25.16 <0.001

PH <0.001 <0.001

K2 B, 5, 713%, AEBCTMAL, 1780E s i e
PRI BRTIE]  2¢: IERURE X 2R R B 1AL A Er1E,

2a: RJF X LR BHIET E AR 2b: RJF 120, 8iF
JEHETT B AR B

x4 MABEZFGUNELER (nm, 7+5) SR

b TR 41 (n=9) R (n=21) PE
CCD
AHIT 16.73+3.73 15.84+3.40 0.531
R/ ] 10.61+3.24 11.65+2.27 0.320
P{A 0.004 <0.001
ACD
AR 12.18+3.34 10.23+3.85 0.198
R 6.49+2.64 5.14+1.15 0.059
P1H <0.001 <0.001

@&ﬁﬁ%%%%%ﬁ%%%%%%ﬁ%ﬁﬁ@
SCERRETE R T AR R PR 2
ORI SR A e BlE L R BRI BT TR], 2
BB IR FUH 2 B g R E A T E A, R
BURHEERRIM REDFTERY, B ks
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B MR B S B FUE RO TE R, R
W 24%, MRV T2 17% . Cook 45 M Xt
28 Ay ) R AT TR R R B, A
Hetkayr A Ea TN, WHIE>0.25, W4
Gy RAERIGENER . FIASTEA A 5]
HRIE, KRR EEE R, I L BlH
HRRE . ERTE R L, AR B R v 7B
HHTJE SR A, T AR 0 A 0 AE T s R e S
Ak 1 Tauber 55 M RS R I, ARHpEEE B
[l S R, A R TR R SO Ky )
PIRREME . BRI Bl 7E e O B s, W
BRI . R BRDEY L EE N, EH
() 28 96 FA BRI A 30 Y X £ F R A5 X BRI 4 J5
B, WGEHEER N 6~14 mm, FXIK 10 mm 7, B
b BRIE ST SRR T AR I 5 — A, Tk
NG/, PPEW, fE/IOFAR TR ZIR, 207
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MEFERE I, HWIE T A S Mg gnt, SE4T
AT URAT e B JE R0 2L, DRI A v 75 3 A il 0
%R, B X SRS EAGR T A, Hilifih
AR, ATBREISERA, SO B4, T
TEPETIEA G DB AR B AL, B ki rEF e,
SECFARTM TR LA RCR B A0 5 58 DU T 2 R
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FER, (HREEH ARG, 25 BRI AREHC S
B R AR AR R .

I = AR AR S AR A . R
Wy, R EEiE, EAE AN R
[N WD NS S5 1k o8 e 10 = 2 AN 2/ M i K 7 K )
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PR R TR . S8R EEMHLE, TightRope REGEIH
I7 )5 Won R D RETT 4 . Arirachakaran 55 2 1Y
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K. BTN, AT, Tightrope 2B A M JH
IS SR RGN VA [ (S I = E o PO = 7 ST B 2L
MR, FAREBIEARY  SEEA . HFER 2,
LT 2 g [ EARE BT, 4R TR NIE,
FIVEFAREAEL IR, et A 5Er B,

AW R B R, TR A0 H M R TightRope &
g d TR BE A RORYT R BIOCTT AL, Im RACR
DT ERARAL, HIFAAEE D, [FRH 2 T I PAR
BN [T ARG R 9 o HORIBR PR (1) 3 — T
HUDBFSYE, RBIECR D . AT ERIEARSEER S5, {58k
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I RESE AR A A 8 BT A o

[1]  Shaw M, Mcinerney JJ, Dias JJ, et al. Acromioclavicular joint
sprains: the post—injury recovery interval [J] . Injury, 2003, 34 (6) :
438-442.

[2]  Chillemi C, Franceschini V, Dei Giudici L, et al. Epidemiology of

isolated acromioclavicular joint dislocation [J] . Emerg Med Int,

[3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2013, 2013: 171609.

OB, MR, 255, 45 . TightRope SHIHINGEYTT S0 BC
AL X L ()] . E R R AR 4R A, 2018, 26 (24) = 2230-
2234.

BT, B, R, 55 BT T AR AR TS T AR
YRIT RPN )] . R EBRIESME A, 2020, 28 (10) : 892—
896.

Francesco AD, Zoccali C, Colafarina O, et al. The use of hook
plate in type II and V acromio—clavicular Rockwood dislocations:
clinical and radiological midterm results and MRI evaluation in 42
patients [J] . Injury, 2012, 43 (2) : 147-152

Tauber M. Management of acute acromioclavicular joint disloca-
tions: current concepts [J] . Arch Orthop Trauma Surg, 2013, 133:
985-995.

Petron DJ, Hanson RW Jr. Acromioclavicular joint disorders [J] .
Curr Sports Med Rep, 2008, 6 (5) : 300-306.

Defoort S, Verborgt O. Functional and radiological outcome after
arthroscopic and open acromioclavicular stabilization using a dou-
ble=button fixation system [J] . Acta Orthop Belg, 2010, 76 (5) :
585-591.

[H 5%, T, BEEMS, 25 . Endobutton £ ARIGYF IE BT B0
DALRYEIA AT (] P E A5 5E TR, 2012, 5 (6) - 497-500
Wei HF, Chen YF, Zeng BF, et al. Triple endobuttton technique
for the treatment of acute complete acromioclavicular joint disloca-
tions: preliminary results [J] . Int Orthop, 2011, 35 (4) : 555-559.
Grutter PW. Anatomical acromioclavicular ligament reconstruc-
tion: a biomechanical comparison of reconstructive techniques of
the acromioclavicular joint [J] . Am J Sports Med, 2005, 33 (11) :
1723-1728.

Costic RS. Biomechanical rationale for development of anatomical
reconstructions of coracoclavicular ligaments after complete acro-
mioclavicular joint dislocations [J] . Am J Sports Med, 2004, 32
(8) : 1929-1936.

Fukuda K. Biomechanical study of the ligamentous system of the
acromioclavicularjoint [J] . J Bone Joint Surg Am, 1986, 68 (3) :
434-440.

Cook JB, Shaha JS, Rowles DJ, et al. Clavicular bone tunnel malpo-
sition leads to early failures in;coracoclavicular ligament recon-
structions [J] . Am J Sports Med, 2013, 41 (1) : 142-148.

Kraus N, Haas NP, Scheibel M, et al. Arthroscopically assisted sta-
bilization of acute high—grade acromioclavicular joint separations
in a coracoclavicular Double=Tight Rope technique: V-shaped ver-
sus parallel drill hole orientation [J] . Arch Orthop Trauma Surg,
2013, 133 (10) : 1431-1440

Tauber M, Valler D, Lichtenberg S, et al. Arthroscopic stabiliza-
tion of chronic acromioclavicular joint dislocations: triple= versus
single—bundle reconstruction [J] . Am J Sports Med, 2015, 44 (2) :
482-489.

Bearden JM, Hughston JC, Whatley GS. Acromioclavicular disloca-
tion: method of treatment [J] . J Sports Med, 1973, 1 (4) : 5-17.
225, BROTH, R A5 Al iR S =4l IR YT Rock-

881



2530 4 45 10 rhEBFIE SR AR R Vol.30,No.10

202245 H Orthopedic Journal of China May.2022
wood [l—1IV &L J& 451 55 WAL T HE (1] . rh TR AR 2 AR, [24] Bindra J, Vandenbogaerde J, Hunter JC. Coracoid fracture with re-
2018, 26 (8) : 673-677. current AC joint separation after TightRope repair of AC joint dis-
[19] Li Q, Hsueh PL, Chen YF. Coracoclavicular ligament reconstruc- location [J] . Radiol Case Rep, 2011, 6 (4) : 624.
tion: a systematic review and a biomechanical study of a triple en- [25] Baker JE, Nicandri GT, Young DC, et al. A cadaveric study exam-
dobutton technique [J] . Medicine, 2014, 93 (28) : e193-e215. ining acromioclavicular joint congruity after different methods of
[20] Rodosky M, Yoo Y, Tsai A, et al. Biomechanics of double bundle coracoclavicular loop repair [J] . J Shoulder Elbow Surg, 2003, 12
arthroscopic coracoclavicular ligament (SS—-10) [J] . Arthroscopy, (6) : 595-598.
2008, 24 (6—supp—S) : e5—eb. [26] Walz L, Salzmann GM, Fabbro T. The anatomic reconstruction of
[21] Arirachakaran A, Boonard M, Piyapittayanun P, et al. Comparison acromioclavicular joint dislocations using 2 TightRope devices: a
of surgical outcomes between fixation with hook plate and loop sus- biomechanical study [J]. Am J Sports Med, 2008, 36 (12) : 2398—
pensory fixation for acute unstable acromioclavicular joint disloca- 406.
tion: a systematic review and meta—analysis [J] . Eur J Orthop Surg [27] Wang SJ, Wong CS. Transacromial extra—articular Knowles pin fix-
Traumatol, 2016, 26 (6) : 565-574. ation treatment of acute type V acromioclavicular joint injuries
[22] Horst K, Garving C, Thometzki T, et al. Comparative study on the [J].J Trauma, 2008, 65 (2) : 424-429.
treatment of Rockwood type 11l acute acromioclavicular disloca- [28] Motta P, Maderni A, Bruno L, et al. Suture rupture in acromiocla-
tion: clinical results from the TightRope technique vs. K-wire fixa- vicular joint dislocations treated with flip buttons [J] . Arthroscopy,
tion [J] . Orthop Traumatol Surg Res, 2017, 103 (2) : 171-176. 2011, 27 (2) : 294-298.
[23] Kim YG, Lee HJ, Kim DW, et al. A Comparison of results between (Wieh#i :2021-08-01 {4111 :2022-03-28 )
ao hook plate and TightRope for acute acromioclavicular joint dis- ( Iﬁjﬁj—‘ﬂzﬁ({%% %‘g%ﬁ ?I7J(ﬁ§>
location [J] . J Korean Fract Soc, 2017, 30 (1) : 16-23. (ARt EERR)

W - M -
AT AR A Ui b U UL ) 7

NAESF A AR TII R A R R, AP A TR PR AT ORA R B IE AL AR, ARE R L AR TR
AT i B PR RS R 8T . PR ARSI AT s — AT, ST Ry ZGEAIME S R A
BT AARIALEE 3 AR TIREZAE B R —EE R E . XHME BB R hiE . BEomes . —Ramise. —RPiSFEAR
AT, EHERT, TR LGS A AR, S5 TN ARER . AnRR R TP —HIRRY, anRR RS FPE— R, JREm
VEE AL, 2 AR NATIEIZAEE N — R iRt

MBS RN, MEAARTTh, SRz, LI AR TSRS ROAEE A0 R sy (h A RS EZFEROE) 21
FAKIER B, A 2R AT R

Bf: —HRER R PRI E . JUBIEIRBIZC AR, [FIER — M AR A2, sl BB ER M RAE, H
JESCT IR A REAFAE RSO R Z A B PR SCR , e B AR 2R, TR —Ramite; —2o ARG T, Wb —RPi . &
WL PIRAIZWRERMBIIATER . A A BUR ARSI B HGE S SR I A AR 2Rk, DLRAE—Feilik
FA R 23 7 — A, NB TR, (EVEE A E R RN, NmA ek i i i .

Hh I SN A 2

882



