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Clinical Review in Double-Bundle Anterior Cruciate Ligament Reconstruction

Ju Hong Lee, M.D.

Depariment of Orthopedic Surgery, Chonbuik National University Medical School, Jeonju, Korea

Double-bundle anterior cruciate ligament reconstruction (DBACLR) has been developed to produce better clinical outcomes in tra-
dinonal single-bundle reconstruction, which showed considerable rate of dissatisfaction in restoration of stability and function of the
anterior cruciate ligament deficient knee. There is plenty of evidence that DBACLR has theoretical advantages in anatomical, biome-
chanical, biological, kinematical, and possibly clinical standpoint compared with traditional onc but still a lack of available clinical
outcome studies with sufficient {follow-up (0 demonsirate the substantial advantages of DBACLR. The purpose of this article is 1o
review the clinical outcomes of double-bundle technique and to address controversy exists aver the usefulness of this technique.
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Table 1. Outcomes of Clinical Comparative Studies in Latest 2 year
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Author Number Follow up (average) Outcome

Jarveld (2007) 30 §*~35 D' 14 mos' Positive trend*
Muneta (200G7) 34 8~34 D 25 mos Positive trend
Streich (2008) 258~25D 24 mos No difference
Siebold (2008) 358~35D 19 mos Positive trend
Kondo (2008) 1§87 S~171 D 24 mos Positive trend

*S . single-bundle reconstruction, TD : donble-bundle reconstruction,

" mos : months, *positive trend : positive in terms of stability

— 12—



69 2l ol 015 St AAES Y T ARE
o wl3h N51F 9L Aol glor} AT B Hgo] 59
Sl Mg A 5l 270 ol 2 WajolA] B Bl
HATE MR o) 29 £F A WSS P}
7} 2 et 2 9] “loud sharing” 2 At 2wz} A
& 2739 Hdu ol o7 olae) A5, AR Y A%
olMe] MAA o™ So] Az =Ry} ojR xal o] 47
& o3 A el daE)= ¥y a2 o8] 9)E 4
8o opxizhz) <h7)A o)A Adtele] ARAL dE A
28 N gich 2 9] n) sipehd ez FA) edo) u}
T ol 72) FEE Tosliof | Ahgtoly] chpe] Bd
Aol whE 24 Aol SEAW FAAE FANH Py
Foleh ¥ 4 3]

(= ot
- =

2 o AzIE) i)

(
o

2 a7 5 513 40 5 24 271, olae)
A Sy F37Ant £7) 2, o) vy
A

X
o
>
>
A
L
oj»
ot
-
o
&
<
E—
=]
bo}
E
5]
w0
_.2.
Bz
P
ﬁ
W)
R
|
\_"L'

-]Jr
3
ok,
]:o
o o
S
L
)
21.
H
l'z‘.
O

7].% AAH A a2 24%%} 2

B 2B 98 £ 5w 2 2

REFERENCES

Andriacchi TP, Briant PL, Bevill SI. and Koo S:
Rotational changes at the knee after ACL injury cause car-
tilage thinning. Clin Orthop Relat Res, 442: 39-44, 2006,
Colombet P, Robinsen J, Jambeou S, Allard M,
Bousquet V and de Lavigne C: Two-bundle. four-tunnel
anterior cruciate ligament rcconstruction. Knee Surg
Sports Traumatof Arthrose, 14: 629-636, 2006,

Freedman KB, D' Amato MJ, Nedetf DD, Kaz A and
Bach BR: Arthroscopic anterior cruciate ligament recon-

2

3

~~

struction A meta-analysis comparing patellar tendon and
hamstring tendon antografts. Am J Sports Med, 31: 2-11,
2003,

4) Georgoulis AD, Ristanis S, Chouliaras V, Meoraiti C

O chet HWAIXIolc) W20 ANH U - 0/FE

and Stergiow N: Tibial rotation is not restored after ACL
reconstruction with a hamstring graft. Clin Orthop Relat
Res, 454: 89-94, 2007.

Goldhlatt JP, Fitzsimmons SE, Balk E and Richmond
JC: Reconstruction of the anterior cruciate ligament:

5

-

meta-analysis of patellar tendon versus hamstring tendon
autogratt. Arthroscopy, 21: 791-803, 2005.

6) Irrgang JJ, Boust JE and Fu FH: Letter to the Editor
" Outcome of Single-Bundle Versus Double-Bundle
Reconstruction of the Anterior Cruciate Ligament: A
Meta-Analysis™ Am J Sports Med, 37: 421, 2009

7) Ishibashi Y, Tsuda E, Fukuda A, Tsukada H and Toh
S: Navigation evaluation of the pivot-shift phenomenon
during double-bundle anterior cruciate ligament recon-
struction: is the posierolateral bundle more important?
Arthroscopy. 25: 488-95. 2009.

8) Jarveld T: Double-bundie versus single-bundle anterior
cruciate ligament reconstruction: a prospective, randomize
clinical study. Knee Surg Sports Trawmatol Arthrosc, 15:
500-507. 2007.

9) Jarvela T, Moisala AS, Paakkala T and Paakkala A:
Tunnel enlargement after double-bundle antedior cruciatel
igament reconstruction: a prospective, randomized study.
Arthroscopy, 24: 1349-1357, 2008.

10} Jonsson H, Riklund-Ahlstrom K and Lind J: Positive
pivot shift after ACL reconstruction predicts later
osteoarthrosis: 63 patients followed 5~9 years after
surgery. Acta Orthop Scand, 75: 594-599, 2004.

11) Kanaya A, Ochi M, Deie M, Adachi N, Nishimori M
and Nakamac A: Intraoperative evaluation of anteropos-
tcrior and rotational stabilities in anterior cruciate ligament
reconstruction: lower femoral tunnel placed single-bundle
versus double-bundle reconstruction. Knee Surg Sports
Traumatol Arthrosc. Epub. Mar 5. 2009,

12) Kim SJ, Chang JH, Kim TW, Jo SB and Oh KS:
Anterior cruciate ligament rcconstruction with vse of a
single or donble-bundle technique in patients with general-
ized ligamentous laxity. J Bone Joint Surg, 91-A: 257-62,
2000,

13) Kondo E, Yasuda K, Azuma H, Tanabe Y and Yagi T:
Prospective clinical comparisons of anatomic double-bun-
dle versus single-bundle anterior cruciate ligament recon-
struction procedures in 328consecutive patients, Am J
Sports Med, 36: 1675-1687, 2008.

14) Logan MC, Williams A, Lavelle J, Gedroyc W and
Freeman M: Tibiofemoral kinematics following success-
ful anterior cruciate higament reconstruction using dynam-
ic multiple resonance imaging. Am J Sporis Med, 32: 984-
992, 2004.

15) Loh JC, Fukuda Y, Tsuda E, Steadman R]J, Fu FH and
Woo SL: Knee stability and graft function lollowing ante-

— 13—



CHEFREZR S| X| H 13 X2 2009

rior cruciate ligament reconstruction: Comparison between
11 o’clock and 10 o’clock femoral tunnel placement.
Arthroscopy, 19: 297-304, 2003.

Lohmander LS, Ostenberg A, Englund M and Roos H:
High prevalence of knee osteoarthritis, pain, and function-

23)
16)
al limitations in female soccer players twelve years after 24)
anterior cruciate ligament injury. Arthritis Rheum, 50
3145-3152, 2004.
Mae T, Shino K, Matsumoto N, Nakata K, Nakamura
N and Iwahashi T: Force sharing between two grafts in
the anatomical two-bundle anterior cruciate ligament
reconstruction. Knee Surg Sports Traumatol Arthrosc, 14:
505-509, 2006.
Meredick RB, Vance KJ, Appleby D and Lubowitz JH:
Qutcome of single-bundle versus double-bundle recon-
struction of the anterior cruciate ligament: A Meta-
Analysis. Am J Sports Med, 36: 1414-1421, 2008.
Morimoto Y, Ferretti M, Ekdahl M, Smolinski P and
Fu FH: Tibiofemoral joint contact area and pressure after
single- and double-bundle anterior cruciate ligament
reconstruction. Arthroscopy, 25: 62-69, 2005.
20) Muneta T, Koga H, Mochizuki T, et al.: A prospective
" randomized study of 4-strand semitendinosus tendon ante-
rior cruciate ligament reconstruction comparing single-
bundle and doubie-bundie techmques. Arthroscopy, 23:
618-28, 2007,
Siebold R, Dehler C and Ellert T: Prospective random-
ized comparison of double-bundle versus single-bundle
anterior cruciate ligameni reconstruction. Arlkro.scopy. 24:
137-145, 2008.
22) Siebold R: Observations on bone tunnel enlargement after

17)

23)

18)

26}
19)

27

28)

21)
29}

doubte-bundle anterior cruciate ligament reconstruction.
Arthroscopy, 233: 291-298, 2007.

Siebold R and Zantop T: Anatomic double-bundle ACL
reconstruction: a call for indications. Knee Surg Sports
Traumatol Arthrosc, 17: 211-212, 2009.

Song EK, Oh LS, Gill TJ, Li G, Gadikota HR and Seon
JK.: Prospective Comparative Study of Anterior Cruciate
Ligament Reconstruction Using the Double-Bundle and
Single-Bundle Techniques. Am J Sports Med, Epub June
9, 2009.

Streich NA, Friedrich K, Gotterbarm T and Schmitt
H: Reconstruction of the ACL with a semitendinosus ten-
don graft: a prospective randomized single blinded com-
parison of double-bundle versus single-bundle technique
in male athletes. Knee Surg Sports Traumatol Arthrosc,
16: 232-238, 2008.

Tashman S, Kolowich P, Collon D, Anderson K and
Anderst W: Dynamic function of the ACL-reconstructed
knee during running. Clin Orthop Relat Res, 454: 66-73,
2007.

Tsai AG, Musahl V, Steckel H, et al.: Rotational knee
laxity: reliability of a simple measurement device in vivo.
BMC Musculoskelet Disord, 9: 35, 2008.

Tsuda E, Ishibashi Y, Fukuda A, Tsukada H and Toh
S: Comparable Results Between Lateralized Single-and
Double-bundie ACIL. Reconstructions. Clin Orthop Relar
Res, Epub. November 7, 2008.

Yagi M, Kuroda R, Nagamune K, Yoshiya § and
Kurosaka M: Bouble-bundle ACL reconstruction: can
improve rotational stability. Clin Orthop Relar Res, 454:
100-107. 2007.

=

g

o Che AR A =2 AN FAE 2O} st A} M2

SR M2
I Dt 20 BA (1S
S0 2BE(0] 327K WHE 2HS S6 YAK AIS 24
| Aol IO MURMXIQILY KIS, 015 THY & A, QAN A

HE, SEAUNOD Y2 0|EX FHO| UD olof TIB Y ZH0IAS| 212} 340l JICISIXI2 0)F g
P18 A4 BB 0 £ 53 AFOIC MM KALE 01F
133 0(0f KIS SRS AT = DX Bhct,

ﬁ&l:g gm

bEl O] F Ch MU RIQIY YA &S

CHet MUY RIICH X

— 14—



