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Introduction 

ACL repair is still neglected by many surgeons due to very poor 

postoperative outcomes reported in the past [1,2]. Orthopedics usually 

opt out of performing ACL repair even when feasible (e.g., sufficient 

remaining ACL tissue), inclining towards more “orthodox” ACL 

reconstruction (ACLR). However, ACL repair is gaining more and 

more attention after a growing number of publications showing 

satisfactory short-term and mid-term postoperative outcomes [3]. 

Contrary to common belief, ACL can heal and was shown to heal even 

in complete ruptures[4,5]. This healing potential possessed by ACL, 

combined with the fact that some patients receiving ACLR present 

with a significant portion of intact ACL tissue, indicates that the 

management of ACL rupture requires careful consideration and 

weighing each treatment method rather than immediately selecting 

ACLR. There are four main techniques used for ACL repair: dynamic 

intraligamentary stabilization, suture tape augmentation, also known 

as internal brace ligament augmentation, suture anchor primary 

repair, and bridge-enhanced repair. All of them have their 

applications, advantages, and disadvantages[6-9]. This article 

describes 14 cases of partial ACL tears that were treated with ACL 

tightening and had at least two years of follow-up. 

 

Materials and Methods 

Patients with a partial ACL tear that underwent ACL tightening 

performed by the same surgeon in our institution from 2019 to 2022 

were included. Exclusion criteria were as follows: follow-up <24 

months, >grade II tear, remnant ACL tissue of poor quality, 

insufficient remnant ACL tissue length, revision surgeries, and 

increased laxity in the hyperflexed knee (Figure 1). Continuous 

variables were presented as mean ± standard deviation (SD), and 

categorical variables were presented as percentages. Informed 

consents were obtained from all the patients, and the study was 

approved by an ethics committee of our hospital. 
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Surgical technique 

The detailed characteristics of patients are provided in Table 1. All 

patients were positioned supine with lateral post support to the mid- 

thigh and were given combined spinal and epidural anaesthesia. 

Following the creation of standard portals (anterolateral and 

anteromedial portals), the ACL was probed and found to be lax. 

Before deciding on ACL tightening, an arthroscopic evaluation was 

carried out to assess the intact ACL. Only then the decision to perform 

the ACL tightening was made. After the knee was positioned in 

hyperflexion, a femoral footprint tunnel was created through the 

anteromedial working portal using a 4.5 mm guide pin. With the drill 

guide still in place, the No. 2 Ethibond loop was passed through the 

guide pin, and the suture was placed approximately between the 

middle and proximal portions of the ACL. The ACL was then 

reinforced with Fiber Tape. The augmentation suture was loaded back 

into the self-retrieving suture passing device (Suture Lasso or 

FIRSTPASS Suture Passer), and the procedure was repeated 3-4 

times until the ACL was sufficiently tightened (Figure 2,3). Under 

arthroscopic visualization, the free ends of Fiber Tape were pulled 

through the femoral tunnel using the No. 2 Ethibond loop. A small 

incision was made on the lateral aspect of the lateral epicondyle, and 

the exit site of the Fiber Tape was identified. Then, both edges of 

Fiber Tape were passed through Endo Button and tightened over the 

lateral epicondyle using a knot pusher (Figure 4). A suture cutter was 

used to remove the excess suture material. Next, the ACL was probed, 

the tightness was confirmed under arthroscopy, and the incision was 

closed. Finally, after the ACL tightening, all patients were evaluated 

again, including the anterior drawer test, Lachman test, and 

modified cincinnati knee rating system. 

Postoperative rehabilitation included six weeks of knee range of 

motion of 0-90 degrees while using a full weight-bearing walker. 

This study includes observations of 14 patients for which statistical 

analysis such as pre and post operative mean and standard deviation 

were calculated. 

 

Table 1: Patient characteristics 

No. Sex Age 

(years) 

BMI Follow-up 

(months) 

Injury 

mechanism 

Time from 

injury to 

surgery 

(months) 

Concomitant 

injuries 

Anterior drawer 

test 

Lachman test   MCRS   

       Preop Postop Preop Postop Preop 3 

months 

postop 

6 

months 

postop 

12 

months 

postop 

24 

months 

postop 

1 M 32 25.2 44 Fall 2 MM injury + - + - 64 60 76 94 100 

2 F 34 25.8 41 Fall 31 None + - + - 48 84 96 98 98 

3 F 33 19.6 41 Sports (tennis) 3 MM injury + - + - 77 70 92 96 96 

4 M 29 26.7 40 Fall 14 MM injury + - + - 54 80 90 100 100 

5 M 24 30.5 36 Fall 1 None + - + - 34 94 96 100 100 

6 M 32 26.9 32 RTA 7 None + - + - 40 90 94 94 100 

7 M 19 23.9 28 Sports (cycling) 6 None + - + - 36 78 92 94 100 

8 M 39 25.2 26 Sports 

(exercising) 

2.5 None + - + - 44 81 96 96 100 

9 M 27 25 25 Sports (running) 4 None + - + - 42 74 90 94 100 

10 M 40 26.3 25 Sports (football) 5 None + - + - 60 76 96 96 100 

11 M 29 25.5 25 Sports 12 MM and LM 

injuries 

+ - + - 30 90 98 100 100 

12 F 34 21.6 24 Fall 21 MM, LM and MCL 

injuries 

+ - + - 32 66 90 96 100 

13 M 36 30.1 24 Fall 12 MM and LM 

injuries 

+ - + - 40 82 94 94 96 

14 M 42 28.4 24 Sports (running) 2 MM injury + - + - 54 82 94 96 96 

Note: RTA – road traffic accident, MM – medial meniscus, LM – lateral meniscus, MCL – medial collateral ligament, MCRS– Modified Cincinnati 

Rating System. Range for MCRS score is 0to 100. 
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Figure 1: Flowchart of inclusion criteria. 

 

Figure 2: Illustration of anterior cruciate ligament tightening. 

 

Figure 3: Repaired anterior cruciate ligament using suture tape augmentation (arrow). 
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Figure 4: Endo Button placement and knot pusher. 

 

Results 

A total of 18 patients diagnosed with a partial ACL tear on MRI 

underwent ACL tightening (Figure 5). Four patients were lost to 

follow-up and thus excluded. So, 14 patients were included in the 

final study. Among them, there were 11 males (78.6%) and 3 females 

(21.4%). The mean age was 32.1±6.3 years (range: 19-42 years). 11 

patients (78.6%) presented as overweight, and the mean BMI was 

25.8±2.9. Seven patients (50.0%) obtained their injury during playing 

sports (one patient had unspecified sports injury), whereas ACL tear 

due to fall and traffic accident was observed in six (42.9%) and one 

(7.1%) patient, respectively. The mean time from onset to injury was 

8.75±8.6 months. Half of the patients did not have any concomitant 

injuries, and medial meniscus injury alone or combined with other 

injuries was present in the rest. All the patients had positive anterior 

drawer test and Lachman test, whereas the mean preoperative 

Modified cincinnati knee rating system was 46.8±13.6. 

After surgery, all the patients reported their condition as satisfactory. 

The mean follow-up was 31.1±7.7 months (range: 24-44 months). 

During the follow-up, no major complications were observed, and 

none of the patients required ACLR. Postoperative Lachman and 

anterior drawer tests were negative, the mean Modified cincinnati 

knee rating system 3 months, 6 months, 12 months, and 24 months 

after surgery was 79.1±9.4, 92.4±5.4, 96.3±2.3, and 98.9±1.7, 

respectively. 

 

Discussion 

Our technique is a modification of the suture tape augmentation 

technique that results in even better knee healing, increases knee 

stability, and improves patient outcomes (Table 2). All the included 

patients were diagnosed with partial ACL tears, and the vast majority 

of them had grade II tear, whereas grade I was present only in a 

handful of the included patients. The decision to perform ACL 

tightening was made intraoperatively after careful probing, or to be 

more precise, after evaluating the state of the native ACL. As such, 

patients with a partial ACL tear but with insufficient remnant 

ligament tissue could not go undergo ACL tightening. Such 

meticulous patient selection showed excellent results: despite 

concomitant injuries, none of the 14 patients required ACLR during 

the follow-up. Patient selection is one of the most crucial steps in this 

procedure, as ACL repair has unclear long-term outcomes and several 

disadvantages that must be taken into account [10]. It is especially 

important in younger patients. For instance, despite strict criteria for 

treatment, pediatric patients (13.9±3.2 years old) with an ACL tear 

that received suture ligament augmentation repair showed very poor 

results with graft failure rate reaching as high as 48% within 3 years 

[11]. Nevertheless, one of the biggest advantages of ACL repair is 

that the native ACL is preserved. Apart from that, it does not have the 

same pitfalls that ACLR suffers from, such as a low rate of return to 

sports, excessive muscular atrophy, etc. [12,13] 

A few studies on the modification of suture tape augmentation were 

published [14-16]. In this technique, we used Endo Button instead of 

an anchor. In our opinion, this increases the strength of the repair and 

decreases damage to the adjacent structures. Also, Endo Button is less 

expensive, and, in case of repair failure, ACLR would be easier to 

perform. However, both anchor and Endo Button have a major 

potential disadvantage in the form of postoperative displacement [17]. 

A new study reported that ACL repair (suture anchor) was associated 

with greater meniscal preservation compared to ACLR [18]. In our 

study, seven patients had concomitant medial meniscus injury, but we 

did not assess the rate of repair of medial meniscus in them, and this 

was beyond the scope of the present study. 

According to a recent cadaveric study, in a femoral avulsion model, 

valgus, varus, internal, or external rotation of knees that underwent 

ACL augmentation repair (internal brace) are similar to those that 
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underwent ACLR, and anterior tibial translation was restored in both 

groups [19]. In addition, ACL suture augmentation repair has a low 

failure rate and results in improvement of functional knee scores in 

the short-term. However, adolescent failure rates were higher than in 

adult rates [20]. Another meta-analysis reported similar outcomes 

between ACL repair and ACLR. Interestingly, functional 

performance was higher in the patients that underwent ACL repair, 

but at the same time they had more frequent hardware removal and 

asymptomatic knee laxity[21]. Overall, suture tape augmentation has 

demonstrated satisfactory results in selected patients both in the short- 

and long-term [22-24]. However, the reported failure rate is far from 

perfect. In this study, all the patients had an improvement in all 

physical tests and modified cincinnati knee rating system. Moreover, 

there was no single patient that developed a repair failure during the 

follow-up. Unfortunately, no specific rehabilitation protocols exist for 

ACL repair, so they are largely based on the surgeon’s experience 

[25]. We selected postoperative rehabilitation protocol on the basis of 

stress reduction applied to the knee and quicker recovery without any 

significant complications. 

Conclusion 

This technique results in excellent outcomes following careful 

intraoperative patient selection. All the patients had an improvement 

in postoperative Anterior drawer test, Latchman test, and modified 

cincinnati knee rating system (3,6,12 and 24 months after surgery), 

and none of the patients developed repair failure. This procedure is 

not only safe but also straightforward and competent. 

Pearls 

• Tightening of the ACL without creating microfractures or 

using anchor. 

• EndoButton is used for fixation. 

• Increased repair strength and decreased structural damage.  

Pitfalls 

• Careful patient selection: good quality and sufficiently long 

remnant ACL tissue is required. 

• EndoButton may potentially migrate. 

Limitations 

Our study has several limitations. Firstly, due to the small sample size, 

we only included 14 cases with a partial ACL tear that underwent 

ACL tightening and had at least a 24-month follow-up. Secondly, no 

comparative study has been conducted to compare the outcomes of 

ACL augmentation and ACLR. We do not, however, have any follow- 

up MR images or second view arthroscopy to assess the progress of 

healing at the augmentation site. A follow-up of more than 24-months 

is needed. 
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