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Epidemiology

1 ACL reconstruction/2000 inhabitants in US
200" 000 ACL reconstructions/year in US
Direct cost $ 3 billions

120° 000 TKR/year

Borphy et al Am J Sports Med 2009

31000 ACL reconstructions/year in France
Symposium French Society of Arthroscopy Paris 2008

3750-4000 ACL reconstructions/year in
Switzerland



Graft choice

Profile of the patient

Surgeon's experience

Isolated ACL vs multiple-ligaments
injury

Surgical and traumatic history



Graft choice

Central third of the patellar tendon
Hamstring tendons (DIDT)
Central third of the Quad tendon

Allograft (8PTB, Achilles, Hamstrings, TP, TA)
ITB

Synthetic graft



Graft choice

Graft type Ultimate tensile load (N)

Original ACL 2160 (157)
Patellar tendon (10 mm) 2376 (151)
Semi-tendinosus (one strand) 1216 (50)

Hamstring (4 strands) 4108 (200)
Quad tendon (10mm) 2352 (495)



BREAK THE CODES"




Quadricipital tendon

One bone plug
8 to 9mm (>11 mm) in diameter
Ultimate tensile load: 2352 (495) N

Schatzmann et al Knee Surg Sports Traumatol Arthrosc 1998



Quadricipital biomechanics

Biomechanical Evaluation of the
Quadriceps Tendon Autograft for
Anterior Cruciate Ligament Reconstruction
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QUAD tendon +

1st choice in my practice

Versatility - Customization of graft size

Reduced anterior knee pain

Reduced injury of the infra-patellar saphenous branch
Don't touch ACL agonist

Decrease arthrofibrosis compared to BPTB

Better patellar mobility

Reduced laxity with thicker graft



QUAD tendon -

Technically more demanding

Patella fracture

More difficult to rehabilitate the QUAD
Less anterior knee pain ?

Weakness of the extensor apparatus ?




Customized graft
Intra-articular graft:
877 greater than BPTB

Xerogeanes et al Am J Sports Med 2013







UAD tendon outcome

Anterior Cruciate Ligament Reconstruction: Autogenous
Quadriceps Tendon-Bone Compared With Bone—Patellar
Tendon-Bone Grafts at 2-Year Follow-up

Sung-Jae Kim, M.D., Praveen Kumar, M.S., and Kyung-Soo Oh, M.,
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Comparison of Single- and Double-Bundle Anterior Cruciate
Ligament Reconstruction Using Quadriceps
Tendon-Bone Autografts

Sung-Jae Kim, M.D., Seung-Bac Jo, M.D., Praveen Kumar, M.S.. end Kyung-Soo Oh, M.D.
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Anterior Cruciate Ligament Reconstruction Using Quadriceps
Tendon Autograft: Intermediate-Term Outcome

Timothy M. Geib, M.D., Walter R. Shelion, M.D., Raymond A. Phelps, DBA.,
and Lauren Clark
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Tlio-tibial band

Mechanical properties close to original ACL (45 cm)
Noyes et al Clin Orthop 1983

Fan-shaped ITB = tibialis ant allograft

Delcroix et al Arthroscopy 2013

Good clinical results
207% cosmetic / 8% hernia complains

. . o
Failure rate: 8.87% Bak et al KSSTA 1999

Jorgensen et al KSSTA 2001



Ilio-tibial band

* Harvesting through two
independent incisions

* n=60 patients ITB vs BPTB
- FU: 15 years

- No difference between
both groups

- 16% vs 13% failure rate

Stensbirk et al KSSTA 2013




SCANDIN N JOURNAL OF
MEDICINE & SCIENCE
IN SPORTS

- Scand J Med Sci Sports 2001: 11: 16-22 COPYRIGHT © MUNKSGAARD 2001 - SSN 0905-718!
Printed in Denmark - All rights reserved [

Reconstruction of anterior cruciate ligament deficient knees in
soccer players with an iliotibial band autograft

A prospective study of 132 reconstructed knees followed for 4 (2-7) years

K. Bak!, U. Jorgensen!, J. Ekstrand?, M. Scavenius?

Departments of Orthopaedic Surgery, Divisions of Sports Traumatology, ' Gentofte Hospital, Denmark, and
2Linképing University Hospital, Linképing, Sweden
Corresponding author: Klaus Bak, Department of Orthopedics, Amager Hospital, Italiensvej 1, DK-2300 Copenhagen S, Denmark

n=132 autograft ITB

FU: 4 years

20% failure rate in women
Not recommendable in women

Bak et al Scand J Med Sci Sports 2001



Allograft

Patellar tendon with two bone plugs
Achilles tendon with one bone plug
Semi-tendinosus and gracilis tendons
Tibialis anterior and posterior tendons



Allograft




Allograft

Fresh frozen
Cryo-preserved

Gamma irradiation (1.7mRd)
Ethylene oxide



Allograft +

No donor site morbidity
Multiple-ligaments reconstructions
Knee dislocation

Revision

Elderly patients

Selected cases (artists-dancers-models)




Allograft -

Infectious agent transmission

Immune reaction

Slower maturation (revascularisation-cell repopularisation)
Deterioration of implanted tissue overtime
Failure more ft‘equen’r Harner et al Clin Orthop 1996

Shelton et al Arthroscopy 1997

No difference in clinical outcome at 3 and 5
years



Allograft outcome
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Anterior Cruciate Ligament Reconstruction With Bone-Patellar
Tendon-Bone Graft: Comparison of Autograft, Fresh-Frozen
Allograft, and y-Irradiated Allograft

Lin Guo, M.D., Liv Yang, M.D., Ph.D., Xizo-jun Duan, M.D., Rui He, M.D.,
Guang-xing Chen, M.D., Fu-you Wang, M.D., and Ying Zhang, M.D.

Pnrpac: To compare climical follow-up resalts of antenior i i (ACL) tion
using (1) awsologous, (2) fresh-frozen allogensic, and (3) rlmu.m allogencic bone—pamellar
eadon-boee (BPTB), Methods: From Februgry 2002 10 Jasuary 2006, 187 patests received BPTB
ACL reconstruction at our cemter. One hurdred forty-two comsecutive patients who had neceived
single-burdle BPTB ACL recomstruction were included in this study. Of these patients, 41 had

tografts, 33 had fresh-frozen allografis, and 68 had y-irradiaed allografts, Climcal results were
evaluated with the KT-1000 maximum displacement test (MEDmemne, San Diego, CA), Lachman
west, and Lysholm, Irrgasg, and Larson activity scales. Results: The mean duration of follow-up was
6.7 = LS years (range, 4.2 to 8.2 years). There were 3 cases of acute synovitis due to immunologic
rejection (fresh-frozen allografis) and 6 cases of failure (piradiated allografts). KT-1000 examina-
uon showed maore astenor laxity i the yirradiated allograft group compared with the autograft and
fresh-frozen allograft groaps (F << 0S). The Lysholm, lrrgang, and Larsos activity scakes showed po

cifference among the 3 groups (P > .05). Conclusiol

KT-1000 result and kigher failure mte in the y-
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and fresh-frozen allograft grougs, This may suggest that y-mna-mod nllq:ran is not a good candadime
grant for ACL recosstruction, Power gaalysis showed that the study was usderpowerad, so further
ressarch and Jonger follow-up study ane needed to make this poirt clearer. Level of Evidence: Level

III, retrospective comparative study.

Anmior cruciate ligament (ACL) rupture is & com-
mon sports injury. Arthroscopically assisted re-
construction of the ACL is the most fn:qucnl]y per-
formed technigue. A ft 38 Iy used, but the
amount of autologous tissue available is limited by the
potential everlasting functional disatality created by &

defect at the donor site. Furthermore, there are poten-
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ual complications with the use of autografl patellar
tendon, ncluding extensor mechanism failure, and
autografl hamstring, incloding small tendon size.'=
ACL reconstruction with allograft could be an alter-
native solution. Some allografls can be used safely for
ACL reconstruction while yielding dafferent amounts
of primary tensson and different capacities foe graft
bealing and grafl incorporaticn.” Consadering the pri-
mary tension and capacity of hezling in the tunnel,
bone-patellar tendon—boae (BPTB) is still considered
the gold standard ¢ Using allograft BPTB could avoid
donar-site comphbeations such & patellar fracture,* * con-
tracture of the patellar tendon.** patellofemoral symp-
toms, ' and quadriceps weakness.'? The most fre-
guently used allografts include fresh-frozen and
yirradiated BPTB.) However, whether the advan-
tages of autologous BPTB are maintained afler these

Arthrascopy: The Journal of Arthroscopic and Related Surgery, Vol 28, No 2 (Febeuary), 2012: pp 201217 21



Technique in ACL Auto versus Allo

A Meta-analysis of Patellar Tendon Autograft Versus Patellar
Tendon Allograft in Anterior Cruciate Ligament Reconstruction

Aaron J. Krych, M.D., Jeffrey D. Jackson, M.D., Tanya L. Hoskin, M.S.,
and Diane L. Dahm, M.D.

In this meta-analysis, graft failure and functional
outcome as measured by single-leg hop test favored

ACL reconstruction with BPTB autograft over BPTB

allograft. However, when irradiated and chemically
processed grafts were excluded, no significant differ-
ences were found in all measurable outcomes.

Delayed “ligamentisation”
Higher failure rate (4x)
No increase risk of infection

Krych et al Arthroscopy 2008
Scheffler et al Arthroscopy 2008
Kaeding et al Sports Health 2011
van Eck et al Am J Sports Med 2012



Conclusions

Objective information to the patient
Decision made with the patient
Relation of confidence

Individualisation of the Ttr Il
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