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INTRODUCTION 

Arthroscopic ACL reconstruction is a common procedure 

of orthopaedics. Techniques of ACL reconstruction has 

greatly evolved over the last decades. 89% Elite athletes 

can return to preinjury activity after surgery.1 Current 

trends are to restore the native ACL anatomy and maintain 

its functional ability. Preserving the ACL remnant is one 

of efforts toward more anatomic and biologic 

reconstruction.2 

Residual ACL remnants are commonly observed during 

arthroscopic examination. To identify the ACL 

attachment, the ACL remnant is debrided clearly during 

ACL reconstruction using standard techniques. In recent 

years, the importance of the ACL remnant has been 

recognized in terms of biomechanical, vascular, and 

proprioceptive function. Some studies reported that 

mechanoreceptors that control knee proprioception are 

located in the inner membrane of the synovium near the 

tibial attachment of the ACL.3,4 In addition, the ACL 

remnant tissue has good sub-synovial and intra-fascicular 

vascularity.3 This may accelerate cell repopulation and 

revascularization in the graft. 

Theoretically, preserving ACL remnants have advantages 

of preserving proprioceptive mechanoreceptors, reducing 

synovial fluid leakage into bone tunnels, and improving 

knee stability. These advantages can result in excellent 

ABSTRACT 

 

Background: Anterior cruciate ligament (ACL) reconstruction is one of the most common procedures in orthopaedics. 

Orthopaedic surgery is vastly evolving to give better functional outcome. Apart from stability, proprioception, ligament 

healing are important factors for return to sports. The presence of remnant containing mechanoreceptors and free neural 

endings can help reinnervate the ACL auto graft. Aims and objectives were to evaluate clinical outcomes in patients 

undergoing ACL reconstruction with remnant preservation. 

Methods: One hundred and six patients who underwent ACL reconstruction between April 2014 and March 2020. 

Among these 80 patients underwent remnant preservation. Analysis is done based on international knee documentation 

committee score (IKDC), modified Cincinnati knee rating system (MCKRS) and Tegner-Lysholm scoring system. 

Other factors are Lachman test, pivot shift test, return to sports and graft rupture rate. 

Results: Lachman test became negative in 98% at 12 weeks and in all the patients at 24 months post-operatively. 74 

patients (92.5%) among 80 patients develop full range of knee movement after ACL surgery. Post-operative scores are 

95, 93, and 92 respectively. 

Conclusions: Remnant preserving ACL reconstruction having excellent clinical outcome with good knee stability, early 

return to sports activities and no incidence of graft rupture in our series. 

 

Keywords: ACL reconstruction, Remnant preservation, Excellent result 

 

 

Department of Orthopaedics, KPC Medical College, Kolkata, West Bengal, India 

 

Received: 16 April 2021 

Revised: 16 May 2021 

Accepted: 17 May 2021 

 

*Correspondence: 

Dr. Ritwik Ganguli, 

E-mail: drritwik86@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: https://dx.doi.org/10.18203/issn.2455-4510.IntJResOrthop20212429 



Ganguli R et al. Int J Res Orthop. 2021 Jul;7(4):820-823 

                                               International Journal of Research in Orthopaedics | July-August 2021 | Vol 7 | Issue 4    Page 821 

graft reinnervation, ligamentization, remodelling, and 

better clinical outcomes.5-8 

So, the objective of this study is to evaluate the functional 

results of remnant preservation ACL reconstruction. 

METHODS 

The study was done with 80 patients in KPC medical 

college and hospital after taking proper ethical committee 

clearance. The period of the study was from April 2014 to 

March 2019.  

Study design 

The study design used was prospective study. 

Parameters used 

Parameters used were-Sequential follow up with clinical 

examination and radiographic study and charting pain and 

range of motion of knee. 

 

Study tools 

 

Study tools used for this study were-Patient informed 

consent form, case sheets for relevant history and clinical 

examination, instruments like measuring tapes, 

goniometer and scoring systems like IKDC, MCKRS and 

Tegner-Lysholm scoring system. 

 

All patients were operated by a single surgeon (first 

author). ACL reconstruction was done using quadrupled 

hamstring tendon autograft using trans portal technique.  

Inclusion criteria 

Physically active patient in the age group 18-40 years and 

isolated symptomatic ACL tear without any bony injury at 

insertion sites were included in the study. 

Exclusion criteria 

Patients had ACL injury along with other multifilament 

injury, ACL injury with meniscus injury and ACL injury 

with articular cartilage injury or osteoarthrosis of knee 

were excluded from the study. 

 

Patients with a healthy contralateral knee and no histories 

of any previous knee injury were taken into consideration. 

 

The remnants were classified as per the description of 

Craig et al. The femoral side was fixed using suspensory 

fixation (fixed loop endobutton) and the tibial side with 

interference screw. Accessory anteromedial portal was 

used to achieve an anatomical femoral tunnel. To establish 

the femoral bone tunnel, we carefully resect the necessary 

femoral fibres of the torn parts of the ACL to visualize the 

femoral insertion site. Then we create an adequate low 

anteromedial portal to establish the femoral bone tunnel. 

After using the 4.5 mm drill the final diameter of the 

femoral bone tunnel is usually established by dilatation for 

not to damage the intact ACL remnants by the head of a 

drill. Usually, the length of the femoral bone tunnel is 

between 32-40 mm. Consequently, we choose a 15 or 20 

mm long endobutton for femoral fixation. On the tibial 

side the ACL stump is usually intact. Fixation on the tibial 

side is performed with a bioabsorbable screw  

              

Figure 1: (A and B) ACL Remnant and tibial 

footprint through ACL remnant. 

     

              

Figure 2: (A and B) Tibial tunnel preserving remnants 

and reconstructed ACL. 
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Figure 3: (A and B) Post-operative radiograph of 

ACL reconstruction AP and lateral view. 

Postoperatively all patients were put on a long knee brace. 

Static quadriceps and ankle pump was started on day 0. 

Patient was allowed to walk with full weight bearing using 

crutches from day. Post operation. Sports like running and 

jogging was started at 2 months. 

The analysis is done based on IKDC, MCKRS and Tegner-

Lysholm scoring system.9 

RESULTS 

52 patients are between age group of 17-25 years. 17 

patients between age group 26-35 years, >35 years patients 

are 11 in number. 

 

Figure 4: Age group. 

In this study male patients were 57 in number and female 

are 23 in number. 

  

Figure 5: Sex distribution. 

Analysis was done based on the pre- and post-operative 

scoring on subsequent follow-up for a duration of 

approximately 2 years (at 2 weeks, 6 weeks, 3 months, 6 

months, 12 months, 18 months and 24 months post 

operatively). 

Table 1: Pre-operative scores. 

S. No. Scoring system 

1. IKDC score 

2. MCKR system 

3. 
Tegner-Lysholm scoring  

system 

The Lachman test was positive in all patients before ACL 

reconstruction and negative in 98% of them at 12 and 

negative in all the patients at 24 months post-operatively. 

74 patients (92.5%) among 80 patients develop full range 

of knee movement after ACL surgery. Among 6 patients 

who did not gain full range of movement, 150 or less in 

flexion and 50 or less in extension was recorded in 5 

(6.25%) patients and a significant restriction in extension 

exceeding 100 was found in one (1.25%) patient. None of 

the patients suffered any instability of the knee post 

primary surgery. None of the patients suffered any 

traumatic or non-traumatic re-tear and none required any 

revision surgery.10,11 

Table 2: Post-operatively scores. 

Scoring system Post-operative 

IKDC score 95 

MCKR system 93 

Tegner-Lysholm 

scoring system 
92 

Table 3: Overall pre- and post-operative outcome. 

Scoring system 
Pre-

operatively 

Post-

operatively 

IKDC score 35 95 

MCKR system 29 93 

Tegner-Lysholm 

scoring system 
58 92 

17-25 years

26-35 years

> 35 years

male
Female

A 
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Figure 6: 

DISCUSSION 

Remnant preservation ACL reconstruction results in 

excellent post-operative knee scores, good knee stability 

and early return to sports but full extension was not 

achieved in 1.25% of patient. This is may be due to cyclops 

lesion, inadequate physiotherapy or both. 

The remnant-preserving technique reduces the amount of 

bone tunnel enlargement following ACL R, so, this 

technique should be recommended.5 Clinical scores were 

statistically significantly higher at 6 months 

postoperatively in the remnant preservation group.12 

Remnant preservation in hamstring auto graft ACL 

reconstruction may enhance tissue healing; however, 

retention of the remnant with its full volume resulted in an 

increased incidence of postoperative problematic 

extension loss.6 

CONCLUSION 

Preserving the ACL remnants helps in early healing of the 

graft, improves functional scores and stability of knee. It 

reduces the operative time and provides early return to 

activity, However, judicious preservation of amount of 

ACL fibres is required to prevent postoperative loss of 

extension and cyclops lesion. 
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