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Introduction

Femoral tunnel position in ACL reconstruction is an important factor (1)

Transtibial technique has been historically used, but the ability to restore the anatomic 
position of the native ligament is questioned.(2,3) 

The incorrect graft placement could accelerate the onset of osteoarthritis.(4) 

This led to the development of the anatomical technique. 

The anatomical approach can result in more accurate graft positioning, higher knee 
stability and better functional results.(5,6,7,8,9,10) 

However, other studies do not reach the same conclusion, with similar results between 
techniques.(1,6,8,11)



A recent meta-analysis showed that transtibial technique is associated to a higher knee 

osteoarthritis incidence after 5 year of follow up, but patients with meniscal or 

chondral injuries were not excluded, which is a great bias.(12) 

The main factors associated to osteoarthritis after ACL injury and reconstruction would 

be the original trauma intensity and the presence of associated meniscal or chondral 

injuries.(1,13,14,15)
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Evaluate knee osteoarthritis incidence in patients that undergo ACL 

reconstruction with the femoral tunnel performed by the transtibial 

technique, with a minimum of 3 years of follow up, without associated 

injuries to the knee at the day of surgery.
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Material and Methods

The study was approved by the Ethic and Research Committee of the institution, linked to the National
Research Ethics Commission (CAAE 50743821.1.0000.5696). All patients included in the study signed an

informed consent form.

Inclusion: ACL reconstruction by transtibial technique, with hamstrings graft, and with at least 3 years of
follow-up, without any associated injury to the operated knee at the day of the surgery.

Exclusion: impossible to contact, to perform image exams, declined to participated in the study,
underwent ACL reconstruction revision or another ligament reconstruction of the affected knee, and

meniscal or chondral surgery with more than 1 year of follow-up.
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Image exam: X-Ray (Orthostatic Anterior View; Rosenberg; and Lateral View). 

The Kellgren & Lawrence radiographic osteoarthritis classification was used. 

The obtained results were analyzed by simple descriptive statistics.

Patients were also divided into 3 groups: 

➤ between 3 and 5 years of surgery; 

➤ between 5 and 10; and 

➤ with more than 10 years. 
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Our findings contradict the systematic review and meta-analysis of Cinque et al. (12) where the 
osteoarthritis incidence related to the transtibial technique was 49.3%. 
The group between 5 to 10 years of follow-up presented an osteoarthritis incidence of 53.7%. 
The same group of patients of our study presented an incidence of only 9.4%. 

The study of Cinque et al. does not identify if the patients had associated injuries, which would be 
a crucial information. 

Meniscal and chondral injuries are more related to the evolution to osteoarthritis. (1,13,14) 

Franceschi et al. (8) evaluated 88 patients with a minimum of 5 years of ACL reconstruction, being 
46 transtibial technique and 42 anatomical, also excluding patients with meniscal and chondral 
injuries. They found similar results regarding function and evolution to degenerative changes for 
both techniques. This conclusion is in agreement with that of our study.
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Cuzzolin et al. (11) mention that the crucial factor to be discussed is not how the 

femoral tunnel is made, but where it is made. Transtibial technique variations could 

allow to perform the femoral tunnel at the ACL anatomical insertion. 

This was demonstrated by Piasecki et al. (16) by testing different angles for the tibial 

entrance during performing the tibial tunnel. The authors showed it is possible to 

create anatomical femoral tunnels through the transtibial technique.
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The great loss of patients due to lack of contact or response. Even so, the number of evaluated 

individuals was very similar to other studies with similar objectives.(1,5,8,15) 

The absence of a group using the anatomical technique to compare. 

The inclusion of a group of patients using the same technique but with associated injuries could 

also increase the power of the study. However, it was decided to remove this factor and compare 

with the data already published in the literature.
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The ACL reconstruction performing the femoral tunnel through the transtibial technique 

in patients without another associated injuries to the operated knee, using quadruple 

hamstring graft, showed an osteoarthritis incidence of 16.7% with a mean follow-up of 

91.9 months. This was more evident in patients with a follow-up between 5 to 10 years, 

where the osteoarthritis incidence was only 9.4%.

Conclusion Transtibial Femoral Tunnel Technique in ACL Reconstruction 
and Osteoarthritis Incidence

Danieli MV, Molinari AVP, Suzze JVG, de Abreu V, Guerreiro JPF  



References
1. Minguell J, Nuñez JH, Reverte-Vinaixa MM, Sallent A, Gargallo-Margarit A, Castellet E. Femoral tunnel position in chronic anterior cruciate ligament rupture reconstruction: randomized 
controlled trial comparing anatomic, biomechanical and clinical outcomes. Eur J Orthop Surg Traumatol. 2019;29(7):1501-1509.
2. Kopf S, Forsythe B, Wong AK, Tashman S, Irrgang JJ, Fu FH. Transtibial ACL reconstruction technique fails to position drill tunnels anatomically in vivo 3D CT study. Knee Surg Sports Traumatol
Arthrosc. 2012;20(11):2200-2207.
3. Yau WP, Fok AWM, Yee DKH. Tunnel positions in transportal versus transtibial anterior cruciate ligament reconstruction: a case-control magnetic resonance imaging study. Arthroscopy. 
2013;29(6):1047-1052.
4. Pinczewski LA, Lyman J, Salmon LJ, Russell VJ, Roe J, Linklater J. A 10-year comparison of anterior cruciate ligament reconstructions with hamstring tendon and patellar tendon autograft: a 
controlled, prospective trial. Am J Sports Med. 2007;35(4):564-574.
5. Alentorn-Geli E, Samitier G, Alvarez P, Steinbacher G, Cugat R. Anteromedial portal versus transtibial drilling techniques in ACL reconstruction: a blinded cross-sectional study at two- to five-year 
follow-up. Int Orthop. 2010;34(5):747-754.
6. Chalmers PN, Mall NA, Cole BJ, Verma NN, Bush-Joseph CA, Bach Jr BRB. Anteromedial versus transtibial tunnel drilling in anterior cruciate ligament reconstructions: a systematic review. 
Arthroscopy. 2013;29(7):1235-1242.
7. Chen Y, Chua KHZ, Singh A, Tan JH, Chen X, Tan SH, Tai BC, Lingaraj K. Outcome of single-bundle hamstring anterior cruciate ligament reconstruction using the anteromedial versus the transtibial 
technique: a systematic review and metaanalysis. Arthroscopy. 2015;31(9):1784-1794.
8. Franceschi F, Papalia R, Rizzello G, Buono AD, Maffulli N, Denaro V. Anteromedial portal versus transtibial drilling techniques in anterior cruciate ligament reconstruction: any clinical relevance? 
A retrospective comparative study. Arthroscopy. 2013;29(8):1330-1337.
9. Song EK, Kim SK, Lim HA, Seon JK. Comparisons of tunnel-graft angle and tunnel length and position between transtibial and transportal techniques in anterior cruciate ligament reconstruction. 
Int Orthop. 2014;38(11):2357-2362.
10. Wang H, Fleischli JE, Zheng NN. Transtibial versus anteromedial portal technique in single-bundle anterior cruciate ligament reconstruction: outcomes of knee joint kinematics during walking. 
Am J Sports Med. 2013;41(8):1847-1856.
11. Cuzzolin M, Previtali D, Delcogliano M, Filardo G, Candrian C, Grassi A. Independent Versus Transtibial Drilling in Anterior Cruciate Ligament Reconstruction A Meta-analysis With Meta-
regression. Orthop J Sports Med. 2021;9(7): 23259671211015616.
12. Cinque ME, Kunze KN, Williams BT, Moatshe G, LaPrade RF, Chahla J. Higher Incidence of Radiographic Posttraumatic Osteoarthritis With Transtibial Femoral Tunnel Positioning Compared 
With Anteromedial Femoral Tunnel Positioning During Anterior Cruciate Ligament Reconstruction. A Systematic Review and Meta-analysis. Am J Sports Med. 2022;50(1):255-263.
13. Grassi A, Pizza N, Al-Zu’bi BBH, Dal Fabbro G, Lucidi GA, Zaffagnini S. Clinical Outcomes and Osteoarthritis at Very Long-term Follow-up After ACL Reconstruction A Systematic Review and 
Meta-analysis. Orthop J Sports Med. 2022;10(1): 23259671211062238.
14. Cinque ME, Dornan GJ, Chahla J, Moatshe G, LaPrade RF. High rates of osteoarthritis develop after anterior cruciate ligament surgery: an analysis of 4108 patients. Am J Sports Med.
2018;46(8):2011-2019.
15. Grassi A, Di Paolo S, Dal Fabbro G, Eroglu ON, Macchiarola L, Lucidi GA, Zaffagnini S. Objective laxity and subjective outcomes are more influenced by meniscal treatment than anterior cruciate 
ligament reconstruction technique at minimum 2 years of follow-up. Journal of ISAKOS. https://doi.org/10.1016/j.jisako.2022.04.006
16. Piasecki DP, Bach BR Jr, Espinoza Orias AA, Verma NN. Anterior cruciate ligament reconstruction: Can anatomic femoral placement be achieved with a transtibial technique? Am J Sports Med 
2011;39(6):1306-1315.

Transtibial Femoral Tunnel Technique in ACL Reconstruction 
and Osteoarthritis Incidence

Danieli MV, Molinari AVP, Suzze JVG, de Abreu V, Guerreiro JPF  

https://doi.org/10.1016/j.jisako.2022.04.006

