
18

Açıkel et. al. Açıkel et. al.

Alim Can Baymurat1 , Mesut Tahta2 , Nazmi Uysal3 ,

A comparison of clinical results of transtibial 
and transportal anatomical techniques in 
the arthroscopic reconstruction of anterior 
cruciate ligament 

Abstract 

Background: The present study aims to compare the clinical outcomes of patients who underwent arthroscopic anterior cruciate 
ligament (ACL) reconstruction with Transtibial (TT) and Transportal Anatomical (TA) techniques with the diagnosis of ACL 
rupture.

Methods: A total of 56 patients who underwent arthroscopic ACL repair in the Orthopedics and Traumatology Clinic of Menemen 
State Hospital between 2015 and 2020 were included in the study. The mean age of the patients was 25 years, and follow-up 
period was 31 months. Of the patients, 53 were male, 3 were female, and 43 had ACL ruptures in the right knee and 13 in the left 
knee. ACL reconstruction was performed using the TT technique in 29 patients and the TA technique in 27 patients. Patients were 
evaluated using the Lysholm Assessment score, the Modified Cincinnati Rating System Questionnaire, the Tegner Activity Level 
Scale, and the International Knee Documentation Committee scoring.

Results: There was a significant difference in pre and postoperative controls (p<0.05) and while normal and near-normal results 
were obtained with the TT (89%) and TA (87%) techniques, there was no statistically significant difference between the two 
techniques when the postoperative data were compared (p>0.05).

Conclusions: In this study, there was no significant difference between the two techniques in terms of clinical outcome and patient 
satisfaction. Although there are studies in the literature showing that the TA technique is superior in terms of knee stability, good 
results are obtained with both techniques.
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INTRODUCTION

The anterior cruciate ligament (ACL) is the primary 
stabilizer that limits the anterior translation of the tibia 
from the femur and has a mechanical function to prevent 
tibial torsion, valgus, and varus stresses (1,2). Due to its 
important function in knee kinematics, ACL insufficiency 
causes instability, pain and osteoarthritis in the knee, 
resulting in deterioration of the patient’s quality of life 
(3,4). The success of ACL reconstruction depends on 
patient selection, surgical technique, and post-operative 
rehabilitation. 

While the opening of the tibial tunnel in single-bundle 
arthroscopic reconstruction surgery in anterior cruciate 
ligament ruptures are the same in both transtibial and 
transportal anatomical methods, the opening of the femoral 
tunnel in both methods are different. In the transtibial 
technique, the femoral guide is passed through the tibial 
tunnel and placed on the medial surface of the lateral 
femoral condyle. The femoral tunnel is opened at 10:30 
in the right knee and at 1:30 in the left knee, leaving 1-2 
mm of the posterior cortex. In the transportal anatomical 
method, the femoral tunnel is opened using the medial 
portal or the accessory medial portal. The femoral guide 
is passed through the medial or medial accessory portal, 
and the femoral tunnel is opened from the anatomical 
attachment of the anterior cruciate ligament on the medial 
surface of the lateral femoral condyle. 

In terms of surgical technique, transtibial and transportal 
anatomical techniques are commonly used to open the 
femoral tunnel (5-7). The transtibial technique has been 
used by orthopedic surgeons for many years, and good 
results have been reported (8-10). However, there are also 
studies stating that the transtibial (TT) technique is not 
anatomical and does not provide rotational stability (11-
14). The transportal anatomical (TA) technique, also known 
as the anteromedial technique, is the technique adopted 
and widely used by orthopedic surgeons. Various studies 
have shown that the anteromedial technique provides 
better knee stability (15-18). There are also studies in the 
literature showing that there is no statistically significant 
difference between TT and TA techniques (19-21).

This study aims to compare the clinical outcomes of 
patients who underwent ACL reconstruction using 
transtibial and transportal anatomical techniques with the 
diagnosis of ACL rupture and to determine whether the 
two techniques have any superiority over each other. 

MATERIALS AND METHODS

Between January 2015 and September 2020 74 patients 
with the diagnosis of anterior cruciate ligament rupture 
underwent arthroscopic ACL reconstruction in the 
Department of Orthopedics and Traumatology of 
Menemen State Hospital. A total of 56 patients with 
adequate follow-up period were included in the study. 
Arthroscopic ACL repair was performed using autogenous 
hamstring tendon graft with the transtibial technique in 29 
(52%) patients and the transportal anatomical technique in 
27 (48%) patients (Figure 1, 2). The mean follow-up period 
of the patients was 31 (6 – 68) months. 

Figure 1. ACL reconstruction with transportal anatomical 
technique. (Postoperative anteroposterior (A) and lateral 
(B) X-Ray view)

Figure 2. ACL reconstruction with transportal anatomical 
technique. (Postoperative anteroposterior (A) and lateral 
(B) X-Ray view)
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The ethics committee approval was received for this study 
from the Ethics Committee of Izmir University of Health 
Sciences Tepecik Training and Research Hospital (Date: 
17/05/2021. No: 2021/05-28). Of the patients treated with 
the TT technique, 27 (93%) were male and 2 (7%) were 
female. 21 (72%) patients had ACL rupture in the right 
knee and 8 (28%) in the left knee. The mean age was 25 (17-
39) years. Of the patients treated with the TA technique, 
26 (92%) were male and 1 (8%) was female. Twenty (74%) 
patients had ACL rupture in the right knee and 7 (26%) in 
the left knee. The mean age was 26 (18 -40) years (Table 
1). The diagnosis was made according to the clinical 
examination and MRI findings of the patients.

Table 1. Patients demographics and baseline information.

Transtibial Transportal 
Anatomical 

Number of 
patients 29 (%52) 27 (48%)

Age (years) 25 (17-39) 26 (18-40)

Male/Female 27 (93%) / 2 (7%) 21 (72%) / 8 (28%)

Right / left 21 (72%) / 8 (28%) 20 (74%) / 7 (26%)

Follow-up 
periods 
(month)

31 (6-68) 31 (6-68)

All patients were given 1 g first generation cephalosporin 
antibiotic prophylactically one hour before the operation. 
The graft removal and reconstruction were performed 
after the ACL rupture was arthroscopically confirmed.

Lysholm score, Tegner Activity Level score, Modified 
Cincinnati evaluation questionnaire and International 
Knee Documentation Committee (IKDC) evaluation form 
were filled in by all patients before the surgery and at the 
final checks.

All pre- and postoperative data of the patients in the 
study were recorded and statistical analyses were 
performed using the IBM SPSS Statistics 22.0 program. 
Significance level was accepted as p=0.05. The conformity 
of the variables to the normal distribution was tested 
with the Shapiro-Wilk test. Variables that did not fit the 
normal distribution were given with median (minimum-

maximum) values, and the Mann-Whitney U test was 
used for comparisons between two independent groups, 
and the Wilcoxon test was used for comparison of two 
dependent groups. Categorical variables were given with 
frequency and percentage values (n (%)), and the Fisher’s 
Exact Test and the McNemar-Bowker test were used for 
comparisons.

This study was approved by the clinical research ethics 
committee of the Health Sciences University Tepecik 
Training and Research Hospital  (Date: 17.05.2021 number: 
2021/05-28) and written consent was obtained from all 
patients participating in the study.

RESULTS

A significant difference was observed in the pre- and 
postoperative Tegner activity scores, Modified Cincinnati 
and Lysholm scores of the patients who underwent ACL 
reconstruction with the transtibial technique (p<0.05). 
Postoperative Tegner activity level, Modified Cincinnati 
and Lysholm scores were higher than preoperative scores 
(Table 2).

Table 2. Investigation of Tegner activity levels and 
Modified Cincinnati and Lysholm Scores before and after 
surgery in patients who underwent ACL reconstruction 
with the transtibial technique

Before After
Significance 

(p)Median 
(Min-Max)

Median 
(Min-Max)

Tegner 
Activity Score 2(1-3) 7(5-8) <0.001

Modified 
Cincinnati 
Score 

40(16-50) 85(67-96) <0.001

Lysholm Score 38(14-50) 85(68-95) <0.001
p<0.05, Wilcoxon Signed-Rank Test

There is a significant difference between IKDC scores in 
the transtibial technique (p<0.05). Patients treated with 
the transtibial technique show improvement in their 
postoperative IKDC scores compared to preoperative 
scores. (Table 3)
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Table 3. Preoperative and postoperative IKDC scores of 
patients who underwent ACL reconstruction with the 
transtibial technique

Before
After Significance 

(p)A B C D
A 0 0 0 0

0.010
B 1 2 0 0
C 9 3 3 0
D 7 3 1 0

p<0.05, McNemar-Bowker Test

(IKDC grade: A – normal, B – nearly normal, C – Abnormal, D – severely 
abnormal)

Preoperative and postoperative Tegner activity, Modified 
Cincinnati and Lysholm scores of patients who underwent 
ACL reconstruction with the transportal anatomical 
technique differ (p<0.05). Postoperative Tegner activity 
score, Modified Cincinnati and Lysholm scores of patients 
who underwent ACL reconstruction with the transportal 
anatomical technique were higher than preoperative 
scores. (Table 4)

Table 4. Preoperative and postoperative Tegner Activity 
Level, Modified Cincinnati and Lysholm Scores in 
patients who underwent ACL reconstruction with the 
transportal anatomical (TA) technique 

Before After
Significance 

(p)
Median 
(Min-
Max)

Median 
(Min-
Max)

Tegner Activity 
Score 2(1-3) 7(5-8) <0.001

Modified 
Cincinnati Score 42(30-53) 84(73-96) <0.001

Lysholm Score 42(31-55) 85(68-96) <0.001
p<0.05, Wilcoxon Signed-Rank Test

There is a significant difference between the preoperative 
and postoperative IKDC scores of patients who 
underwent ACL reconstruction with the transportal 
anatomical technique (p<0.05). Patients undergoing ACL 
reconstruction with the transportal anatomical technique 
show an improvement in their postoperative IKDC scores 
compared to preoperative scores. (Table 5)

Table 5. Preoperative and postoperative IKDC scores 
of patients undergoing ACL reconstruction with the 
transportal anatomical technique

Before
After

Significance (p)
A B C D

A 0 0 0 0

0.004
B 4 0 0 0
C 8 4 2 0
D 5 3 1 0

p<0.05, McNemar-Bowker Test

(IKDC grade: A – normal, B – nearly normal, C – Abnormal, D – severely 
abnormal)

There was no significant difference between transtibial and 
transportal anatomical techniques in terms of postoperative 
Tegner activity score, Modified Cincinnati and Lysholm 
scores (p>0.05). (Table 6)

Table 6. Postoperative Tegner activity level, Modified 
Cincinnati and Lysholm Scores of the Groups Included 
in the Study 

Post-operation Significance 
(p)Transtibial Transportal

Tegner 
Activity 
Score 

7(5-8) 7(5-8) 0.770

Modified 
Cincinnati 
Score 

85(67-96) 84(73-96) 0.980

Lysholm 
Score 85(68-95) 85(68-96) 0.667

P<0.05, Mann-Whitney U Test

There was no significant difference between the 
postoperative IKDC scores of patients who underwent ACL 
reconstruction with transtibial and transportal anatomical 
techniques (p>0.05). (Table 7)

Table 7. Postoperative IKDC Scores of the Groups 
Included in the Study

Postoperative 
IKDC Score Transtibial Transportal Significance 

(p)

A 17(58.6) 17(63)

1.000
B 8(27.6) 7(25.9)
C 4(13.8) 3(11.1)
D 0(0) 0(0)

p<0.05, Fisher’s Exact Test

(IKDC grade: A – normal, B – nearly normal, C – Abnormal, D – severely 
abnormal)
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DISCUSSION

The ACL is the most injured ligament of the knee joint, 
and about 70% of tears occur during sports activities. Its 
incidence in the general population is approximately 1 in 
3000 (22). Ligament reconstruction is widely used because 
of the low success rate in the conservative treatment of 
ACL injuries (23). The main goals of ACL reconstruction 
are to restore knee stability, restore pre-injury sports 
ability to the patient, and prevent joint degeneration in the 
long term (24-26). Transtibial and transportal anatomical 
techniques in ACL reconstruction are generally accepted 
by orthopedic surgeons, although debates continue 
regarding their superiority over each other (25,27,28). 
The success of ACL reconstruction surgery depends on 
many factors. Transtibial and transportal anatomical 
techniques are commonly used treatment modalities in 
ACL reconstruction (5-7).

In the present study, normal and near-normal results 
were obtained at a rate of 89% in the IKDC scores in ACL 
reconstruction performed with the transtibial technique, 
while this rate was 87% with the transportal anatomical 
technique. There was no statistically significant difference 
between the two techniques. There was no significant 
difference between transtibial and transportal anatomical 
techniques in terms of postoperative Tegner activity score, 
Modified Cincinnati and Lysholm scores.

Good results have been obtained for many years with 
the transtibial technique (8-10). It has been shown that 
the transtibial technique can generally lead to anteriorly 
located femoral tunnels (11,12,29). Kopf et al. suggested 
that although the transtibial technique prevents anterior 
translation of the knee, it does not provide rotational 
stability (30). Hefzy et al. reported that the most important 
cause of ACL graft failure is non-anatomical tibial and 
femoral tunnel location (31). There are studies showing 
that better results are obtained in terms of knee stability 
and functionality with the anatomical technique (15-18). 
Transportal drilling is considered the best option for 
anatomical placement of the ACL graft into the femur 
(32). Silva et al. stated that the anatomical technique 
placed the femoral and tibial tunnels in the center of the 
ACL footprint and provided better anteroposterior and 
rotational stability of the knee joint (29). Mirzatolooei et 
al. reported that the transportal anatomical technique 
achieved better short-term clinical results compared to the 
transtibial technique in ACL reconstruction (33). Alentorn-

Geli et al. found a statistically significant difference in 
favor of the anatomical technique in their study including 
1–2-year follow-up period. They reported that this was 
due to the more anatomical placement of the graft on the 
femoral side, but this difference was not observed between 
anatomical and transtibial techniques at 3-5 years and 6-10 
years of follow-up (12). Metso et al. reported that there 
was no significant difference between the anteromedial 
and transtibial techniques in terms of maintaining knee 
stability (34). Jinzhong Zhao stated that an anatomical 
femoral tunnel will be created when the tibial tunnel is 
opened in accordance with the sagittal plane and tibial 
axis during the creation of the tibial tunnel (35, 36).

The limitations of our study are that it is retrospective, the 
number of patients included in the study is low, and there 
is no control group.

In conclusion, placement of the graft in accordance 
with the anatomy and tension, and fixation of the graft 
provide anterior-posterior and rotational stability of the 
knee joint in anterior cruciate ligament reconstruction. 
Although there are studies in the literature showing that 
the transportal anatomical technique is superior in knee 
stability, good results are obtained with both techniques. 
According to current study, it was considered that it 
could be achieved satisfactory results regardless to the 
technique if the tibial and femoral tunnels were opened 
appropriately according to the anatomy and the tension of 
the tendon graft.
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