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ABSTRACT

Background: Anterior cruciate ligament (ACL) reconstruction is a commonly performed proce-
dure and considered to be the gold standard in restoring knee function and stability in ACL-defi-
cient knees. The TransLateral all-inside technique implies the use of only two portals – anterolat-
eral and anteromedial, without the use of an accessory portal. The work is done using the lateral 
portal, while the medial portal serves as a viewing site. Only a few studies have been published 
regarding the assessment of the functional and clinical outcomes of this novel technique. Aim 
of the study: To determine the clinical effectiveness of the TransLateral procedure used for 
ACL reconstruction and its ability to re-establish joint functionality and stability in ACL-deficient 
knees. Material and methods: A prospective study was conducted at the Orthopedics and 
Traumatology Clinic no. 2 in Tîrgu Mureș. Thirty-two patients matched our inclusion criteria and 
were operated using the TransLateral technique for ACL reconstruction. Outcome assessment 
was performed using the Knee injury and Osteoarthritis Outcome Score (KOOS), the Lysholm 
score and the Tegner Activity Scale. The questionnaires include items referring to pain, physi-
cal functioning, sports activities, and quality of life. Operative time and ACL graft size were also 
documented. Results: All patients underwent single-bundle ACL restoration using a quadrupled 
semitendinosus tendon. Out of 32 patients, 21 had associated meniscus lesions and 8 collateral 
ligament injuries. Mean graft diameter was 8.7 mm and mean length 63.2 mm. Significantly im-
proved KOOS values were found at 12 months post-surgery regarding the mean baseline score: 
59.3 ± 5.3 vs. 95.3 ± 4.9, p <0.0001. The Lysholm score improved from a mean of 56.3 ± 4.9 to 
93.9 ± 5.6, p <0.0001 at the end-point. The Tegner activity scale ranged from 3.8 ± 1.9 to 5.9 ± 
2.4, p <0.0001 at the final follow-up. Conclusions: The TransLateral technique proved its clinical 
effectiveness and its ability to restore knee stability after ACL reconstruction surgery.
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INTRODUCTION

Anterior cruciate ligament (ACL) reconstructions (ACLR) are the most fre-
quent surgical interventions related to sports injuries worldwide. The incidence 
of ACL ruptures was 30 cases/100,000 individuals in 2008, the number of re-
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ported cases increasing every year.1 One of the fundamen-
tal principles in orthopedics is restoring the functional 
anatomy of the affected structure. As it has an insignifi-
cant healing capability, arthroscopic reconstruction of the 
ACL is the gold standard technique in active individuals 
who decide to continue sports and athletic activities.2–4 
Several innovative techniques sought to provide elite out-
comes after the reconstruction with fewer invasive drills, 
less complications on the long run, and shorter post-op-
erative rehabilitation time.5–9 One of the classic and most 
frequently used techniques implies the usage of transtibial 
drilling in order to create the femoral tunnel. Therefore, 
the placement of the femoral tunnel depends crucially on 
the position of the transtibial drill, and a vertical malposi-
tion of the femoral tunnel can occur.10 Even with positive 
reported outcomes, this technique is not considered to en-
tirely restore the anatomic position of the native ACL.11 
A new concept frequently referred to as “anatomic” re-
construction of the ACL has been described in the litera-
ture, and biomechanical outcomes proved its superior-
ity compared to non-anatomic reconstructions.12–15 The 
anatomic technique implies the use of a medial accessory 
portal through which the femoral tunnel is prepared.16 
The technique is correlated with reduced surgical invasion 
and pain, earlier recovery after the reconstruction, shorter 
hospitalization times, and better cosmetic outcomes due 
to fewer incisions.17–20 

Our objective was to determine the clinical effective-
ness of the TransLateral technique used for ACL recon-
struction and its ability to restore joint functionality and 
stability in ACL-deficient knees.

Materials and Methods

A prospective, single-center study was carried out in the 
Orthopedics and Traumatology Department no. 2 in Tîrgu 
Mureș, Romanian between August 2015 and September 
2016. All patients who presented to the outpatient clinic 
with an ACL-deficient knee were screened for inclusion 
in the study. Each patient was informed regarding the pros 
and cons of the available techniques. Out of 43 patients 
screened for inclusion, 32 opted for the all-inside tech-
nique using semitendinosus tendon as a graft for the new 
ligament. Exclusion criteria involved: multi-ligament inju-
ries, revision cases, chondral or subchondral lesions higher 
than grade 2 Outerbridge classification, and patients aged 
under 16 years, where bone maturity is not complete.17 
Each patient was operated by the same surgical team that 
had a two-year experience with the technique. The mini-
mum follow-up period was set at 12 months. There were 

two scheduled follow-ups, at 6 and 12 months post-oper-
ative.

Brief description of the TransLateral technique 

In order to work around the distal segment of the lateral 
condyle of the femur, laterally and to avoid the impinge-
ment on the patella tendon medially, special instruments 
are needed that were described by Logan et al. These 
include: an Opes radiofrequency probe (Arthrex Ltd, 
Naples, Florida, USA) used for soft tissue debridement; 
a curved marking/measuring equipment and an anatomi-
cal aiming arm for a retrograde drill; and a FlipCutter Ar-
threx. The patient is in supine position with a tourniquet 
applied through the intervention. Compared to the clas-
sical technique, the anterolateral portal is slightly lower 
and more medially. The anteromedial portal is usually cre-
ated the traditional way or slightly lower. Arthroscopic 
evaluation and semitendinosus harvest and preparation 
are completed using the conventional method. The Opes 
radiofrequency probe is used for optimal debridement 
and grounding of the native ACL footprint after anatomic 
landmarks are identified. Two measurements are made af-
terwards, and using the device’s sharp points, the femoral 
tunnel placement is established. The FlipCutter equipment 
is introduced within the lateral portal at the anatomical 
origin of the femur. An outside-in drilling is subsequently 
performed with the knee at 90° of flexion antero- and ret-
rograde. Next, the graft is inserted and fixed with a Tight-
Rope Arthrex on the femoral side and a bioresorbable 
screw on the tibial part.21

Outcome evaluation tools

Using a simple questionnaire, demographic data was col-
lected by a study nurse at the time of enrolment. Operative 
time, ACL graft size and range of motion were documented. 
Anterior knee laxity was measured in 25° of flexion using a 
RolimeterTM, Aircast® compact arthrometer. Patient-re-
ported evaluation tools included the Knee Injury and Os-
teoarthritis Outcome Score (KOOS), the Lysholm score 
and the Tegner Activity Scale. KOOS was created with the 
purpose of evaluating short- and long-term symptoms and 
function in individuals with knee injury and osteoarthri-
tis.22 It has five separate subscales with 42 items in total: 
a) pain, b) other symptoms, c) function in daily living, d) 
function in sport and recreation, and e) knee-related qual-
ity of life. The score is a percentage score ranging from 0 
to 100, 0 representing severe problems and 100 represent-
ing no difficulties. The Lysholm Score is regularly applied 
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to assess the results of knee ligament operations. The cur-
rent version contains 8 subscales: limp, support, locking, 
instability, pain, swelling, stair climbing, and squatting. 
Values from each subscale are summed in order to provide 
a total normalized score. The score varies from 0 to 100, a 
higher value representing an improved outcome: excellent 
95–100; good 84–94; fair 65–83; poor <64. The Tegner Ac-
tivity Scale seeks to offer a standardized system of grading 
functional daily and sports activities. It is frequently used 
in combination with the Lysholm Score to evaluate sub-
jects with ACL injuries and reconstructions.23 A score of 0 
is equivalent to retirement or disability due to knee-related 
injuries, while a score of 10 corresponds to involvement in 
elite competitive athletic activities.

Statistical analysis

Statistical analysis was used to compare outcomes for 
every follow-up stage before the surgery and at 6 and 12 
months after surgery. Differences between the scores were 
analyzed using chi-square, t-test and one-way repeated 
ANOVA. The statistical significance was set at an alpha 
coefficient of 0.05. All calculations were performed using 

GraphPad InStat (GraphPad, San Diego, USA) and EpiIn-
fo v. 7.1.4.0 (Centers for Disease Control and Prevention, 
Atlanta, USA).

Results

The expected follow-up time was reached for each patient 
without any graft rupture during the one-year follow-up. 
There were no major postoperative complications, except 
a case with a small infection on the anteromedial portal in-
cision. Out of 21 patients who had meniscus-associated le-
sions, 14 were repaired with a standard meniscal all-inside 
suture. Other demographic characteristics are presented 
in Table 1. 

Mean operative time tourniquet time was 74.1 minutes 
(range 43–111 minutes) after sterile surgical dressings 
were applied. The mechanism of injury occurred during 
athletic activities in 17 (53%) patients, with a valgus-twist-
ing deceleration movement reported in 9 out of 17 cases. 
Concomitant injuries involved meniscus lesions in 21 
(66%) cases, collateral ligament injuries in 8 (25%) cases, 
and cartilage defects in 11 (34%) cases.

The mean graft diameter was 8.7 mm and mean graft 
length was 63.2 mm (range 54–70 mm). Range of motion 
was measured for both injured and uninjured knees before 
and after surgery. There were no differences in extension 
or flexion between the injured and uninjured knees before 
the surgery. Table 2 includes mean flexion-extension re-
sults and anterior knee laxity for each follow-up.

TABLE 1.  Demographic characteristics 

Variable Value

Age, mean ± SD, y 29.1 ± 7.6

BMI, mean ± SD 25.2 ± 4.2

Gender, male/female, n 21/11

Time from injury to surgery, mo, mean ± SD 13 ± 23.2

Follow-up period, mo, mean 13.1

Cartilage defects Outerbridge I/II, n 11

Associated meniscus lesions, n

Lateral 8

Medial 13

Associated collateral ligaments injury, n

Lateral 1

Medial 7

TABLE 2.  Range of motion and knee laxity results 

Extension* Flexion Laxity**

Preoperative, mean −0.9° 133.2° 10.9

6 months, mean 1.4° 136.9° 6.2

12 months, mean 0.5° 139.1° 6.2

*negative value represents hyperextension beyond the 0° point
**values reported in millimeters

TABLE 3.  Outcomes from the KOOS*, Lysholm score and Tegner Activity Scale 

Preoperative, 
mean ± SD

6 months, 
mean ± SD

12 months, 
mean ± SD

P value**

KOOS 59.3 ± 5.3 74.6 ± 11.1 95.3 ± 4.9 <0.0001

Lysholm score 56.3 ± 4.9 72.6 ± 9.8 93.9 ± 5.6 <0.0001

Tegner Activity Scale 3.8 ± 1.9 5.8 ± 1.1 5.9 ± 2.4 <0.0001

*Knee Injury and Osteoarthritis Outcome Score
**preoperative and 12 month follow-up comparison
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Subjective outcomes from the KOOS, Lysholm score 
and Tegner Activity Scale for each follow-up are present-
ed in Table 3. The KOOS score improved significantly at 
6 months after reconstruction (p <0.0001). The Lysholm 
score and Tegner Activity Scale also improved signifi-
cantly from baseline preoperative scores at six months 
post-surgery. At the conventional radiograph follow-up, 
TightRope button positioning was precise in all patients. 
No differences in regards to KOOS, Lysholm score and 
Tegner Activity Scale were present in patients with associ-
ated lesions added to the ruptured ACL.

Discussions

The all-inside technique has been used for ACL recon-
struction for several years, but its clinical and functional 
effectiveness has not yet been rigorously evaluated. The 
key finding of our study is that the TransLateral all-inside 
anatomic reconstruction was able to provide stability to 
the affected knee 6 months post-surgery. Pain and function 
were two major outcomes to be evaluated, and the tech-
nique provided remarkable results. No complications and 
limitations regarding range of motion or joint functionality 
were documented. Subjective evaluation tools such as the 
KOOS, Lysholm score and Tegner Activity Scale improved 
significantly, even after six months post-reconstruction. 

In a two-year follow-up trial using the TransLateral 
technique on 108 subjects, Yasen et al. concluded that this 
technique demonstrated good mid-term subjective and 
objective outcomes.15 Another trial on 92 individuals us-
ing the all-inside technique sought to prove its clinical ef-
fectiveness and functional efficacy.24 The Visual Analog 
Scale was used to evaluate subjective pain intensity and 
there were significant changes at 24 months of follow-up 
compared to baseline (5 vs. 0.1, p <0.0001). The Lysholm 
Score was 53.4 at baseline vs. 91.1 at 12 months (p <0.0001), 
and the Tegner Activity Scale was 2 at baseline vs. 5.5 at 12 
months (p <0.0001), thus showing similar results to ours at 
one year post-reconstruction. 

Classic transtibial drilling may be associated with non-
anatomic positioning of the reconstructed graft, and the 
vertical femoral tunnel settlement may result in residual 
rotational knee instability.25,26 The TransLateral tech-
nique has the advantage of offering a better and more ac-
curate femoral socket placement, by providing a clear view 
of the lateral condyle of the femur using the medial portal 
whilst operating from the lateral side.15 Additionally, it 
has been proven that drilling the femoral tunnel through a 
transtibial approach drives surgeons to have a tendency of 
drilling the tibial tunnel more posteriorly in order to have a 

precise placement on the femoral tunnel.27,28 Transportal 
drilling is therefore considered superior by allowing the 
operator to independently place and drill the femoral tun-
nel. Based on our results, we support this statement. 

A recently published randomized controlled trial 
showed that the all-inside technique has less postoperative 
pain and rescue analgesics usage compared to other con-
ventional techniques to date.29 Another randomized trial 
compared the outcomes of standard ACL reconstruction 
and all-inside technique.30 The subjective outcomes were 
similar, with no differences between the two techniques. 
However, pain after the first day of surgery was signifi-
cantly lower in the all-inside group. The TransLateral tech-
nique also has the important advantage of preserving the 
gracilis muscle tendon, therefore protecting the hamstring 
strength and reducing postoperative rehabilitation time.31 

There are some limitations to this study that should be 
mentioned. The use of a control study lot might bring a 
greater impact to the results and better potential recom-
mendations. Also, the sample of patients might be consid-
ered too small compared to other published trials. Includ-
ing patients with associated lesions added to ACL rupture 
may also incorporate biases, but an isolated rupture is con-
sidered rare. Another limitation is the absence of subjec-
tive pain assessment that could otherwise convey a differ-
ent approach to the reported outcomes. 

Conclusion

The TransLateral technique proved to be effective in re-
storing instability in ACL-deficient knees at one year 
post-reconstruction. Functional and clinical evaluation 
has shown promising results with accelerated rehabilita-
tion, no range of motion limitation, and overall confident 
outcomes. When using this technique, all the work is per-
formed within the lateral portal, while all the viewing is 
completed with no obstruction through the medial portal.
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