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Comparative Medium Term Results of Arthroscopic ACL
Reconstruction with Quadrupled Semitendinosus
Tendon versus BPB tendon

Hyoung Soo Kim, M.D., Seung Rim Park, M.D., Joon Soon Kang, M.D.,
Woo Hyeong Lee, M.D,, Ki Wook Kim, M.D,

Department of Orthopedic Surgery, Inha University College of Medicine, Sungnam, Korea

ABSTRACT : Purpose : The purpose of this study was to compare the postoperative success and stability
of arthroscopically assisted anterior cruciate ligament(ACL) reconstructions using central one third bone-patel-
lar-tendon bone(BPB) autograft versus quadrupled semitendinos- us(ST) autograft as the medium term review,

Materials and Methods : Eighty patients(40 BPBs, 40 STs) with isolated ACL injury were available for a
mean follow up of 49.4 months(BPB) and 48.8 months(ST). There was no significant difference between the
two groups with respect to age and sex. We compare the final results between two groups with respect to sub-
Jjective Lysholm score, objective laxity including anterior drawer test, Lachman test, pivot shift test, KT-2000
measurements and International Knee Documentation Committee(IKDC) evaluation system.

Results @ Postoperatively, positive amerior drawer lest was found tn 22.5% and 27.5%, positive Lachman
test was found in 30,0% and 25.0% and positive pivot shift test was found in [5% and 20% of the ST and
BPB group, respectively(p>0.05). Mean side to side difference of KT-2000 as 20 Ibs was 2.2 mm for the ST
group and 2.1mm for the BPB group. There was no significant difference between the two groups about
Lysholm score(>0.05). Anterior knee pain was more common in the BPB group. Eighty-three percent of the
patients were nearly normal according to the IKDC grade in both groups.

Conclusion : We consider that autogenous semitendinosus tendon is a good alternative subsititute in ACL
reconstruction together with the bone-patellar tendon-bone autograft.

KEY WORDS : ACL, Artliroscopic reconstruction, Semitendinosus tendon, Bone-patellar tendon-bone
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Table 1. Comparison between ST(semitendinosus) group and
BPB(Bone-patellar tendon-bone} group about physi-
cal results between pre-operative and pos-toperative
examination

ST group  BPB group p-value

anterior drawer test
pre-operative results  2/27/10/1
(~/+/H/++)
post-operative results  31/9/0/0
(/)
Lachman test
pre-operative results  1/24/10/5
(/A4 4+)
post-operative results 28/10/2/0
(-/H/H+1+)
Pivot shift test
pre-operative results  3/10/20/7
(/)
post-operative results  34/5/1/0
(-/+/H+)

1/30/7/2 >0.05#

29/10/1/0 >0.05#

0/22/13/4 >0.05#

30/10/6/0 >0.05#

2/11722/5 >0.05#

32/8/0/0 >0.05#

# Chi-square test

Tabie 2. Comparison between ST group and BPB group about
pre-operative and post-operative stability evaluated
by KT-2000 arthrometer

Displacement ST group BPBgroup p-value

{S.D.,range)

8.3(20.524) 8.1{(z0.415) 0.073*
2.1x0.51)  0.369*

pre-operative measure
post-operative measure  2.2(£0.47)

* Student t-1est

Table 3. Comparison between ST group and BPB group about
functional results between pre-operative and post-
operative Lysholm score

Lysholm score mean ST group  BPB group p-value

{S.D..range)

pre-operative measure  47.5(x7.05) 46.2(x6.47) >0.05*
post-operative measure  82.7(£5.29) 83.1(£5.56) >0.05*

* Student t-test

— 3



RSP AEX] o 5 ® 12 2001A

ARcE Aasdeu a4 ol i F @A B G
7H ¥ &5l 7hed FE

NAFATL 30, F-eNA-STE THNN £F FF
> Tasilen, S-2/08-EFT Ave 2R A =
£02 ofF 47l BFA AAe & A= BES
SRR wAgACY 2elle 254 YL & A= ¥
€ oo e Aol A oF FFouch A
s 53 T-9NU-STNA dUGRT R W=}
F%2 SuidE Jol7} AAHp<0.05). F-eHA-EF
o QAgATY 27 1deld &FA A £AEY 2
3 (giving way) & =Zev] § 9] 2E deiq 4% 3t
Poju Al 22z o2 3E A dae U

3. IKDCY #3 7ol A A

A4 3 NAFPTNA 68, S-eMA-2THA 8
dlojsien], FAl A4 S wALGATAA 108, -
eNA-2FA oden, viAYd F3& 742 7di¥ol
AHp>0.05).

ST 25 80% olH(AIRAT: 82.5%., -
ZE: 82.5%)4 FAL A4 5T ol AE Bslch
(Table 4).

R g

B ot g

z &

A A2 A AAEA] T3] o] g5l FZEEE -5
NB-F, €34, AU, o ddad @ 3FA5 9o
o o] F A7t Z-&M-29 o] Ze] 7} B gso] qlct
27} Z-500-FF o] &3 Ak A e AR -5
NA-Z2 o)Al F LAtE Do £52 AAH %435
AT o' I3 F3Y, SAdE By 4 #
A & F-2NM7-59 olY F 2343A Fdzo| .7 =
= §@aRl Ay 7 ol ntE e gl Jalvt
g3, AHEe) &dol & &9 o]y AYPr| = 3k
o} elelolx MA%AE o)&als A S AR AL FA
= 3R 9 A A ool 8B)sed Lo} W) wp2 3
gdoj Bizrl A1 = £ AFFRDY osr) dole SH 9
AP, 2y £3UE A ggde] axn, JF PV
A AR Qdlell vlE) gsin] nF o] o @@l gl

TFable 4. Final results(by IKDC, 1994)

ST group BPB group p-value
Normat 6 8
Nearly norimal 27 25 >(),05#
Abnormal 7 7
Severe abnormal 0 0

# Chi-square test

Z=3l
E:3

2 olxle] &g o] Algts| o ghep.
B Az Al JAEA T8 F 27 AF dAE
HEE 2 AF eldue] ngdo] 713 FaF 248 A H
132 e, Kurgsaka 59 F-g713-F2 A9 34
AdoiM A JAE AHRSte nAshs gyl S
stapld o] &5t nHshs vyRch AGEAR0 AolojA
4538 $¥sld o Aglietti §'2 BAYA 27} 0|49
Z7) 1ye) A Al 2§ F-ed-Fe nProk o
317) W&ol £F Aol AL Folof Wrya 30ict &
ATl Endobuttod ol§std ¥AgaE g
4313 en ojRe] n@Ho} AR dEiNE AT
uh7h glon} Aleal RS FR3 oz pus|o %
o] A Fx B Z-S5AA-ZLT Fe @dal o
g #5552 AAY. F-d-3E0 YT BRelA
olalde Ao} nF F4 FL& goes FEA
Endobutto® =2 3hie] radtxm wiagde] 4371
Z-2MNA-39 AR} Loldld v AN EFd T U
= AAAEE ol B ATl Ade F o4 F2Ee A
A AAE vlmslr] Y8 ARY Lachman FA
pivot shift ZAF} KT-2000 Arthrometere] &3olA
F 7 2R FET OAAAE AU §3 7 AdE
¢l KT-2000 Arthrometere] 53 &5 2% A9 ¥
#A Clancy & 8348 7]1€22 3mm °j42l 3
A7) Qojot Forn e A AR QdiAided A
A A 2mm o)) AolF Bole B9-E 43%, 3mm
ol 361t it B ATdAE wnedzd
e 2.2mm, E-272-F3HE 2. 1mngl Aol B
Qoo o] % F7te] $AHAHQ Aol A cHp>0.05) .

E-50A-2 Alolale] 73 & BAles o)d 22 A
HA £@E A V)5E £33 F den eAFe
FHo] WA & Adn &/dE B4 75 ueE 20
4 doke Aojtf®, B APl Y AL FeH
o b)) WwAgGAET F-2MA-F32 R BL 324
% Bo £F 5 772 Lysholm score®] HlaE B|2§
AnE 2oy, e} AW S8 F89 vize bk
oM 7.5%2 HIES B9l HiH B.&d-ZEAAM
17 5% & NEZ Jehdt. o Zate Barber 5 t}
E AT Ane YA AAOR o) F-2MY-F
o AN} BAZE ADE ARAAZ A8 £8A QA
71%50) &3 £M0E BEY &4 =dqEr) yiolet
2 soicpee

£ A7 E HARAS ARG HAYATAN A F F
AAl E8del 258 dE adte g 69 &0
Aol L2 T2, 29 &S & glslen,
AZ Yell A ALNHUAA L3l &F Bede] AU

Ay AR g APselr] €303 2-EAA-3& v
2 g =TS oA 39 dgE Basded

gl
A
-~

in o

—d4—



A F-&AA-Fo Aot vissiche B 709

A A vy 2-a-20l 9 JRAY 73—.-9%
A Qe A2 A -85 el 9 El}?P—'-

= g3 Solith . B AFoM s 33 HrlM &
Lysholm score7t Ftoll A B 5 &) Frlsln ’H s
8 B52 Aostae F Tel i A Aot glvlct
(p>0.05). 28 &% Lachman 24P+ pivot shift
AAL 283 KT-2000 Arthrometer 522 £33 1%
A A E Z-2AA-Sea SaddEdel 96 e
ao]7h gilod IKDC] #HF Brle] vjRdME T2 B
T 82.5%IA frA R4 535 o)de Aag Beg.

e r-i'i 0> ()3

2 =

A% 4 A G o)AMY dPHoE AYE
v E-270-2¢ o848 #2834 dw A <
o g, MAGAH} F-ENA-FNA 25 FEF]
FR4E BoFen A 4 A APgg o]y 7=
E2A B0z JYsie 2-g7HA-E5 HEo] ¥
E 34 olge] AR Bl Z23E LUV 23
o} FzEo| F 4 Uit

REFERENCES

1} Aglietti P, Buzzi R, Zaccherotti G and De Biase P : Pa-
tellar tendon versus doubled semitendinosus and gracilis
tendons for anterior cruciate ligament reconstruction. 4m J
Sports Med, 22:211-218, 1004,

2} Barber FA, Small NC and Click J : Anterior cruciate lig-
ament reconstruction by semitendinosus and gracilis ten-
don avtograft. Am J Knee Surg, 4:84-93, 1991.

3) Cross MJ, Roger G, and Kujawa P : Regeneration of the
semitendinousus and grac- ilis tendons following their tran-
section for repair of the anterior cruciate ligament. Am J
Sports Med, 20:221.223, 1992,

4) Ciancy WG Jr, Nelson DA and Reider B : Anterior cru-
ciate ligament reconstruction using one-third of the patellar
ligament, augmented by extraarticular tendon transfers. J
Bone Joint Surg, 64-A:352-359, 1982.

5) Clancy WG Jr, Ray JM and Zoltan DJ : Acute third
degree anterior cruciate ligament injury: a two fo eight year
prospective study of nonoperative treatment and operative
treatment and operative treatment with repair and patellar
tendon augmentation. Orthop Trans, 9:541, 1985.

6) Feagin JA Jr and Cural WW : The isolated tear of the

ZE MY A olY WUEA F7)H X EI D YHF 9
anterior cruciate ligament: Five year follow up study. Am J
Sports Med, 95-100, 1976

7) Harter R, Osternig L, Singer K : Instrumented Lachman
tests for the evaluation of anterior laxity after reconstruc-
tion of the anterior cruciate ligament. J Bone Joint Surg,
21-A:975-983, 1989.

8) Kurosaka M, Yoshiya S, and Andrish JT : A biomechani-
cal comparison of different surgical techniques of graft fixa-
tion in anterior cruciate ligament reconstruction. Am J Sports
Med, 15:225-229, 1987.

9) Larsen RL : Combined Instabilities of the Knee. Clin Orthop,
147.68-75, 1980.

10) Lysholm J and Gillquist J : Evaluation of knee ligament

surgery results with speci- aJ emphasis on use of a scoring

scale. Am J Sports Med, 10:150-154, 1982.

Otero AL and Hutcheson L : A comparison of the doubled

semitendinosus/gracilis and central third of the patellar ten-

don autografts in arthroscopic anterior cruciate ligament

reconstruction. Arthroscopy 9:143-148, 1993,

Rodeo SA, Arnoczky SP and Torzilli PA : Tendon-healing

in a bone tunnel : a biomechanical and histological study in

the dog.J Bone Joint Surg, 75-A:1795-1803, 1993.

Rosenberg TD, Franklin JL and Baldwin GN : Extensor

mechanism function after patellar tendon graft harvest for

1)

12)

13)

anterior cruciate ligament reconstruction. Am J Spo rts Med,

20:519-526, 1992.

Ruland CM, Friedman MJ, Kellias SL and Fox JM :

Arthroscopic reconstruction of isolated ACL tears : a com-

parison of the patellar tendon and the double loop semi-

tendinosus/gracilis autografis, AANA Annual meeting,

Washington, D.C., 1996,

Sachs RA, Daniel DM and Stone ML : Patellofemoral

problems after anterior cru- ciate ligament reconstruction.

Am J sports Med, 17:760-765, 1989.

16) Shethourne XD and Nitz P ; Accelerated rehabilitation
after anterior cruciate kiga- ment reconstruction. Am J
sporis Med, 18:292-299, 1990.

17) Shino K, Nakagawa S and Inoue M : Deterioration of

14)

15)

patellofemoral asticular surfaces after anterior cruciate liga-

ment reconstruction. 4m J Sporis Med, 21:206-211, 1993.
18) Tolin B and Friedman M : Autograft reconstruction of
the anterior cruciate ligament. The anterior cruciate liga-
ment: current and future concepts, New York, Raven P
ress:305-323, 1993,
Yasuda K, Ohkoshi Y, Tsujinoe J and Majima T : Isolated
autogenous semitendi- nosus and gracilis tendon graft site

morbidity. AA0S annual neeting, New Orlcans, LA, 1994,

9

~—



cHatRPEAES(X] & 5 3 M1 2 20014

Hnt 2-27AU-Z XPlo[Alg ol BT MEZEH M
| lgolct.
o) stEeks J’P}J BCP.:,“’I £ A&eR sioict 3@ :A 2102 3-8
U2 48 . FHEOIRICE =% ""EP‘—TC’l Lysholm score2t anterior drawer
test, Lachman test, pivot shift test, KT-2000 measurementﬂll e Wapel o|2H T ¥ IKDC HIHRHE o
B3510] 2|52 =E vlusigict

23} Mg M BAba gz Fol M 2840 22.5%, S-SHZ-E0 27.5% Lachman ZAK} HA LA
ofl 4 kMol 30.0%, Z2-SMA-BT0M 25.0%, pivot shift ZARY 212290l 240 15%, S-&7Hd-2
TOM 20%E BER20] SAEEH2 oI/ s At0| & 20X RUCHpP>0.05). 20lbsol} 2 KT-2000 HAL2|
ol BALADTUME 2.2mm, B-8HU-22AME 2. 1mnB] XI0|E RUCKp>0.05). FHEHQ Lysholm
H #@o1 4 SR 2o|Ye X0l B LZSX) REACH>0.05). Y S2HHL §FL -e/MU-220M ¢
E3| LB BT 2FHIKDC §3 & 82.5WIAM fAL Z4 §2 ol4ke) FHE LIELARICEH

ZFE . MY AX} oI MAUS0 JAAM B-47HA-B0IAHS O|&5hs Wein} v)WSI0] grAJAT 21T L) ok
Hoj oM FEE wHe 2 YHEIC}

b M

| =
AL

.|.

Aeolehe - Mgt A ooy, 2EZEX MU, gAY, 2-S00U-2




