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Abstract. – OBJECTIVE: This study aimed 
to compare the outcomes of patients with an 
anterior cruciate ligament (ACL) rupture who 
underwent tibial fixation using the multiple tibi-
al tunnel fixation (MTTF) and standard tibial fix-
ation methods.

PATIENTS AND METHODS: This retrospec-
tive study was conducted between January 1, 
2020, and August 1, 2021. MTTT was applied 
to 43 patients diagnosed with ACL rupture. Of 
the 43 patients who met the study criteria, 38 
were classified as Group 1. In the clinic where 
the study was conducted, 40 of 57 patients who 
underwent standard ACL reconstruction by 
opening a single tibial tunnel were assigned to 
Group 2. The Endobutton technique was used 
for fixation of the graft to the femur in both 
groups. Bioabsorbable and postfix screws 
were used for the tibial fixation of the patients 
in Group 2. For patients in Group 1, a bioab-
sorbable screw, a postfix screw, and an addi-
tional MTTT fixation were performed for tibial 
fixation. Lachman, anterior drawer, Pivot-Shift 
test results, Lysholm and IKDC knee evalua-
tion scores of the patients in both groups were 
compared.

RESULTS: In this study, there was no sig-
nificant difference between the groups for the 
anterior drawer, Lachman, and Pivot-Shift test 
results at the final control (p > 0.05). There was 
a significant difference between the two groups 
for the Lysholm and IKDC scores at the final 
controls (p < 0.05). There was a significant dif-
ference in the Lysholm and IKDC scores be-
tween the groups (p < 0.05).

CONCLUSIONS: In conclusion, ACL recon-
struction was performed using the MTTF tech-
nique in this study. Due to the additional fixa-
tion, it was observed that the patients had a 
more successful knee function after the surgery. 

Key Words:
Anterior cruciate ligament tear, Tibial fixation, Arthros-

copy, Anterior cruciate ligament. 

Introduction

Reconstruction of the anterior cruciate liga-
ment (ACL), the most injured knee ligament is 
among the most performed knee surgeries. While 
the incidence of ACL cases was found to be 33 
per 100,000 people in 1994, it was determined 
that this rate increased to 40-60 per 100,000 in 
people 20141,2. Approximately 200,000 ACL re-
constructions are performed in the United States 
every year and this number is expected to increase 
due to the popularity of sports activities among 
adolescents1-4.

Several factors affect the success of ACL re-
construction, including the patient’s age, low bone 
mineral level, presence of additional ligament in-
juries, graft selection, and the implant used for 
fixation. The inadequacy of tibial soft tissue graft 
fixation is thought to be the main cause of fail-
ure and loosening in the early stage of ACL re-
construction5-7. Therefore, many tibial soft tissue 
graft fixation methods have been developed5-7. In 
the Tetsumura study, four types of tibial fixation 
of the graft were compared using a biomechani-
cal study. This study shows that the initial fixation 
strength of the hamstring tendon can be increased 
by using an interference screw combined with a 
double spike plate for tibial fixation6. 

Graft integration into the bone tunnel occurs 
approximately at the 12th week after surgery, and 
early physical therapy has an important effect on 
the clinical outcome of ACL reconstruction sur-
gery8. Therefore, secure fixation is required to 
prevent displacement and disruption of the graft 
integration process in the postoperative period8,9. 
Patel et al10 stated that the graft fixation method 
has an important place in the initial stability of 
ACL reconstruction and the tibial fixation area is 
the weakest point of graft fixation. The in-tunnel 
technique, the extra-tunnel technique (suspended 

European Review for Medical and Pharmacological Sciences 2022; 26: 8289-8302

Corresponding Author: T. Altunkiliç, MD; e-mail: tarik.altunkilic@ozal.edu.tr 

T. ALTUNKILIÇ, B. ARI

Department of Orthopedics and Traumatology, Faculty of Medicine, Malatya Turgut Ozal University, 
Malatya, Turkey

Tibial graft fixation in anterior cruciate 
ligament reconstruction: multiple tibial tunnel 
technique (collateral tunnel technique)



T. Altunkiliç, B. Ari

8290

fixation) and hybrid fixation techniques are used 
to increase tibial fixation10. However, biomechan-
ical studies showed that there was no significant 
difference between these fixation methods10. In 
this study, an additional fixation was made for 
tibial soft tissue graft fixation. It is proposed that 
soft tissue grafts can be fixed to the tibia more sta-
bly using the Multiple Tibial Tunnel Technique 
(MTTT). This study aimed to compare the out-
comes of patients with an ACL rupture who un-
derwent tibial fixation using the MTTT and stan-
dard tibial fixation methods.

Patients and Methods 

This retrospective study was conducted be-
tween January 1, 2020, and August 1, 2021, with 
patients aged over 18 years with an ACL rupture. 
Patients who did not continue their follow-up, had 
a follow-up period of less than 12 months, and 
who had incomplete records were excluded from 
the study.

MTTT was applied to 43 patients diagnosed 
with ACL rupture in the clinic where the study 
was conducted since January 1, 2020. Of these, 
three patients were excluded due to incomplete 
follow-ups and two patients were excluded due to 
missing records. Thus, 38 out of 43 patients were 
finally included in the study and were classified as 
Group 1. Of the 57 patients who underwent stan-
dard ACL reconstruction by opening a single tib-
ial tunnel in the clinic, 10 patients were excluded 
from the study due to incomplete follow-ups and 
seven patients were excluded due to missing re-
cords. Therefore, 40 out of the 57 patients were in-
cluded and classified as Group 2. The examination 
and clinical results of the patients were evaluated 
by two orthopedic specialists. Anterior drawer, 
Lachman, and Pivot-Shift tests were performed. 
The anterior drawer test was evaluated as negative 
and positive, and the Lachman and Pivot-Shift tests 
were evaluated as negative, +1, +2, and +3.

Two scoring systems were used to evaluate 
knee function. Lysholm’s knee score considered 
a score of 92-100 out of 100 points as excellent, 
84-94 as good, 65-83 as medium, and less than 65 
as bad11. The IKDC score is an important param-
eter that is used to determine the success of knee 
injury treatments12. A high IKDC score indicates 
that the patients’postoperative functions are at the 
desired level.

This study was approved by the Ethics Com-
mittee on November 3, 2021 (Decision No.: 

2021/91). Informed consent was obtained from all 
participants included in the study. After obtaining 
consent to perform anesthesia, the patients under-
went the elective surgery. The semitendinosus and 
gracilis tendons were used as autografts, and the 
Endobutton system was used for femur stability 
in both groups. Regarding the patients in Group 
2, bioabsorbable and washer screws were used 
for the tibial fixation. For the patients in Group 
1, a bioabsorbable screw, a washer screw, and an 
additional MTTT fixation were performed for the 
tibial fixation. 

Creating Main Tunnels and Collateral 
Tunnels with MTTT

In MTTT, after the creation of femoral and 
tibial main tunnels in accordance with standards, 
a loop rope was threaded into the femoral tunnel 
(Figure 1). The Endobutton technique was used 
for MTTT consisting of a metal plate and a loop 
suture for the femur.

For MTTT, the tibial tunnel band was placed in 
the footprint of the ACL (lateral to the medial tuber-
cle at the level of the anterior and posterior borders 
of the lateral meniscus) at an angle of 55°, as in the 
standard technique. For the external entrance hole of 
the tibial tunnel, a guide wire was inserted 1.5 cm 
medial and 0.5 cm proximal to the tibial tubercle. 
Tibial and femoral tunnels were opened (Figure 1), 
and a tibial aimer was threaded through the tibial 
tunnel (Figure 2). The tip of the tibial aimer in the 

Figure 1. Standard femoral-tibial tunnel.
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tunnel was placed two-thirds proximal to the tibial 
tunnel. The cannulated tip of the tibial aimer was 
placed at least 2 cm lateral and posterior to the tibial 
tubercle, and a skin incision was made (Figure 2).

A camera was placed in the tibial main tunnel, 
and the inner surface of the tibial tunnel was exit-
ed two-thirds proximally using Kirchner wire (K 
wire) (Figure 3). The first collateral tunnel (CT1) 

Figure 2. 1. Collateral tunnel.

Figure 3. Drilling of 1. collateral tunnel.
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lateral tunnel, loop suture of the second collateral 
tunnel, and loop suture of the femoral tunnel).

Preparing the Hamstring Tendon Graft 
in MTTT

After harvesting, semitendinosus and gracilis 
hamstring tendons were obtained using 5-strand 
grafts. The Endobutton system was located at the 
end of the graft entering the femur. There are rein-
forced sutures at the end of the graft (Figure 8). The 
most proximal location of the graft to remain in the 
tibial tunnel was determined, and the tendon layers 
at the tibial end of the graft were sutured with 2-0 
ethibond sutures. It was then sutured from the dis-
tal location to the marked location in the proximal 
tibial end of the graft using the Krackow method 
with a 2-0 ethibond suture and passed to the op-
posite edge. The suturing from proximal to distal 
was continued using the Krackow method, and the 
tip of the suture was removed (Figure 9). Thus, a 
rectangular suture structure remained in the tibial 
tunnel at the tibial end of the graft (Figure 9). Then, 
two grafts were sutured with No. 5 ethibonds su-
tures in the area of the graft that settled in the tibi-
al main tunnel (may vary depending on the length 

was created from the K wire with a 4.5 mm drill 
(Figure 3). The tip of the tibial aimer was placed 
one-third distal of the tibial main tunnel, and the 
second collateral tunnel was created using the 
same method (Figure 4). With this surgery, two 
collateral tunnels were created that opened into 
the tibial main tunnel (Figure 4). 

A passing pin with a loop suture at the end was 
threaded through both collateral tunnels (Figure 
5). The loop ropes threading through the collateral 
tunnels were held by the rope holder and removed 
through the outer hole of the tibial main tunnel 
(Figure 5). As a result, two loop sutures with one 
end in the outer hole of the main tibial tunnel and 
the other end in the outer hole of the collateral 
tunnels were obtained (Figure 6). The loop suture 
threaded through the femoral tunnel, knee joint, 
and tibial main tunnel was removed through the 
outer hole of the tibial main tunnel for pulling the 
Endobutton required for standard femoral fixa-
tion, and three loop sutures were obtained in the 
outer hole (Figure 7) (loop suture of the first col-

Figure 4. 1. and 2. collateral tunnel.

Figure 5. Threading pin through collateral tunnels.
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pulled, and removed from the lateral aspect of the 
femur (Figure 13). The graft was threaded through 
the tibial tunnel and inserted into the knee joint 
and then into the femoral tunnel in the standard 
manner (Figure 14). After inserting the graft fully 
into the femoral and tibial tunnels, the knee was 
stretched with tension ropes at a flexion of 20°, 
and a bioabsorbable screw was inserted (Figure 
15). The No. 5 ethibonds located in the hole out-
side the collateral tunnel were then stretched and 
knotted together, and these threads were crossed 
using a passing pin with a hole opening from the 
lateral side to the medial side that were clamped 
together with the tension threads of the graft to the 
scaly screw (Figure 16). The surgery was termi-
nated after proper suturing of the wounds. 

Postoperative Rehabilitation
On postoperative day 1, the drains of the pa-

tients were removed and exercises were started. 
Knee braces were not used, and patients were al-
lowed to bear as much weight as they could on 
the leg with the assistance of crutches. The pa-
tients were discharged from the hospital on the 
fourth postoperative day. The follow-ups were 

Figure 6. Threading ropes through collateral tunnels.

of the graft tip that will remain in the tibial main 
tunnel) perpendicular to the rectangular suture. It 
was entered from the lateral edge of the tendon and 
exited from the opposite edge and was sutured with 
a Krackow suture from the proximal location to 
the distal location using two No. 5 ethibonds su-
tures (Figure 10). By knotting these ropes into the 
tendon in pairs, two ropes were formed in a binary 
state (Figure 11).

Placing the Graft in the Tunnels in MTTT
Three loop sutures existed in the outer hole of 

the tibial main tunnel. One of them was a loop 
suture that was threaded through the femoral En-
dobutton, and the other two were the loop sutures 
that were threaded through two collateral tunnels 
(Figure 7). First, two double threads of No. 5 ethi-
bonds, located on the lateral end of the graft to be 
placed in the tibial main tunnel, were placed in 
the loop threading through one collateral and then 
pulled (Figure 11). In this way, the No. 5 ethibo-
nds were removed from the outer hole of the two 
collateral tunnels (Figure 12). Threads of the En-
dobutton were placed in the femoral loop suture, Figure 7. Loop threads in tibial main tunnel outer hole.
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difference between the two means was performed 
to compare independent pairs. In repeated mea-
surements, repeated ANOVA measurements were 
used and multiple normal distributions and homo-
geneity of variance were checked in the analyses.

In the analysis of independent categorical data, 
a chi-square analysis was performed by creating 
cross tables. In the analysis of dependent categor-
ical data, cross tables were created, and Kendall 
W analysis was performed.

Results

The demographic characteristics of these pa-
tients are presented in Table I. There was no statis-
tically significant difference between the groups 
according to gender, etiology, age, BMI, and fol-
low-up period (p > 0.05, Table I).

The patients’ complications data are shown in 
Table II. Superficial infection developed in one pa-
tient in Group 1 (2.6%) and in one patient in Group 
2 (2.5%). A mean of 10° of flexion limitation at 
the last control was found in two patients in Group 
1 (5.3%) and in one patient in Group 2 (2.5%), 
whereas one patient in Group 1 (2.6%) and in one 

done weekly during the first month and every two 
weeks in the following months. After the sutures 
were removed, the patients were directed to the 
physical therapy and rehabilitation center. The 
same physical therapy protocol was applied to 
both groups. Patients without quadriceps muscle 
atrophy were allowed to walk without crutch-
es from the 4th postoperative week. The patients 
started to run straight after the 12th postoperative 
week and were allowed to participate in sports ac-
tivities at the end of the 5th month.

Statistical Analysis
The analysis of the obtained data was car-

ried out using the Statistical Program in Social 
Sciences 25 program (IBM Corp., Armonk, NY, 
USA). Whether the data fitted the normal distri-
bution was determined using the Shapiro-Wilk 
Test13. The significance level (p) for comparison 
tests was 0.05. Since the variables were normally 
distributed (p > 0.05), the analysis was continued 
using parametric test methods.

To compare independent pairs, the signif-
icance test of the difference between the two 
means was performed. Significance testing of the 

Figure 8. Sturation of the femoral and tibial fixation areas 
of the graft.

Figure 9. Rectangular suturation of the tibial area of the 
graft.
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patient in Group 2 (2.5%) had 5° of extension lim-
itation. While revision surgery was not performed 
in Group 1, revision surgery was performed in one 
patient in Group 2 (2.5%) because the patient’s 
ACL ruptured while doing sports. When compli-
cations were compared between the groups, no sig-
nificant difference was found (p > 0.05, Table II).

The Lysholm and IKDC scores, and anterior 
drawer, Lachman, and Pivot-Shift tests’ data of 
the groups at the final control are shown in Ta-
ble III. At the final control, there was no signifi-
cant difference between the groups in the anterior 
drawer, Lachman, and Pivot-Shift tests (p > 0.05, 
Table III). There was a significant difference be-
tween the two groups in the Lysholm and IKDC 
scores at the final controls (p < 0.05, Table III).

When the final control Lysholm, IKDC, and 
Tegner scores of Groups 1 and 2 were compared 

with the preoperative values, a statistically signifi-
cant change was found (p1 < 0.05, p2 < 0.05, Table 
IV). There was a significant difference in the Ly-
sholm and IKDC scores between the groups (p < 
0.05, Table IV), but there was no significant differ-
ence in Tegner activity score (p > 0.05, Table IV).

Discussion 

Several surgical techniques and implants have 
been used for graft implantation to the femur and 
tibia in ACL reconstruction. In the graft implan-
tation to the bone, femoral implantation provides 
more successful results than tibial implantation. 
Since the cancellous structure of the tibia is weak-
er than the structure of the femur, the tibia bone 
has limited fixation strength14. Tibial fixation is 

*Chi-square test value (χ2), p-value: statistical significance, **two independent sample t-test, S: Sport, F: Tall, T: Trauma, BMI: 
Body Mass Index.

Table I. Demographic characteristics of the patients.

 Group 1 Group 2 p-value

Gender (male/female) 28/10 27/13 0.726*
Etiology (S/F/T) 25/9/4 26/10/4 0.991*
Age 33.08 ± 8.57 33.38 ± 7.58 0.872**
BMI (Kg/m2) 23.12 ± 1.09 22.86 ± 0.93 0.259**
Follow-up time (month) 18.42 ± 3.02 18.48 ± 3.09 0.939** 
Total patients 38 40

*: Chi-square Test value (χ2), p-value: statistical significance.

Table II. Intergroup complications.

 Group 1 Group 2 p-value

Infection     1 (2.6%) 1 (2.5%) 0.971*
Revision surgery     0 (0.0%) 1 (2.5%) 0.246*
Flexion limitation     2 (5.3%) 1 (2.5%) 0.964*
Extension limitation     1 (2.6%) 1 (2.5%) 0.971*

SD: Standard Deviation, M: Mean, p-value: statistical significance, *Repeated Measure of ANOVA Test, **Chi-square test value 
(χ2), ***Kendall W test. 

Table III. Lysholm Knee, IKDC, Anterior drawer, Lachman and Pivot-Shift scores in the final control.

 Group 1 Group 2 p-value

Lysholm Knee Score (M±SD) 94.61 ± 3.4 90.03 ± 3.93 0.039*
IKDC Score (M±SD) 89.46 ± 2.1 86.22 ± 3.25 0.009*
Anterior Drawer (-/+) 34/4 29/11 0.053**
Lachman (-/+1/+2/+3) 35/3/0/0 30/8/2/0 0.065***
Pivot-Shift (-/+1/+2/+3) 37/1/0/0 36/4/0/0 0.169***
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force in distal fixation, which can result in its fail-
ure at an early stage7. MTTT provides additional 
fixation against this shear force in the tunnel and 
prevents the graft from slipping in the tunnel.

usually performed at a weaker point compared to 
femoral fixation due to the lower density of the 
tibial bone and the parallel graft fixation associat-
ed with the tunnel. Accordingly, it creates a shear 

Figure 10. Sturation of the tibial area of the graft with No. Ethibond.

Table IV. Comparison of Lysholm Knee, IKDC and Tegner scores preoperative and final controls.

SD Standard Deviation, M: Mean, p-value: Intergroup statistical significance, p1 statistical significance of Group 1, p2: statistical 
significance of Group 2, Preop: Preoperatif Control, Final: Final Control, *Repeated Measure of ANOVA Test. 

Group 1(M±SD) Group 2 (M±SD) p1 p2 p-value

Lysholm Score Preop 
Final

60.42 ± 7.95
94.61 ± 3.40

59.65 ± 6.65
90.03 ± 3.93 0.001* 0.001* 0.001*

IKDC Score (%) Preop 
Final

32.32 ± 3.41
89.46 ± 2.13

31.77 ± 3.44
86.22 ± 3.25 0.001* 0.001* 0.001*

Tegner Score Preop 
Final

5.18 ± 1.23
4.97 ± 1.20

5.05 ± 1.2
4.6 ± 1.1 0.036* 0.001* 0.087*
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The inadequacy of tibial fixation for soft tis-
sue grafting is thought to be one of the key causes 
of early failure and loosening in ACL reconstruc-
tion5,6. Kurosaka et al15 stated that the success of 
ACL reconstruction was dependent on many other 
factors and that the surgical fixation method was 
the main factor affecting the mechanical properties 
of the graft in the postoperative period. Therefore, 
many studies have been conducted to ensure that 
patients who have undergone surgery can return 
to rehabilitation early and to ensure stable fixation 
of the graft in the tibia in the period before biolog-
ical fixation. Pasque et al16 created a tunnel from 
medial to lateral approximately 2 cm distal to the 
exit hole of the tibial tunnel, threaded the sutures 
connected to the graft through these tunnels and 
tied them together. It was stated that this meth-
od provided a fast, simple, safe, and reproducible 
alternative to tibial graft fixation. Taher El-Satar 
Eid et al17 created a second tibial tunnel distal to 
the tibial tunnel exit hole, threaded some of the 
tensioner threads distal to the tendon through the 
other hole, and tied them together or fixed them 
with a bone graft. Ethan et al18 emphasized that 
sutures should be added to the tissue-screw-bone 
interface when performing soft tissue ACL al-

Figure 11. Placing graft threads on loop stures.

Figure 12. Placing the graft threads in the tunnels.
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lograft reconstructions due to improved biome-
chanical characteristics. Sarah et al19 conducted 
a 2-year review study and compared the clinical 
performance of ACL reconstruction with poly-
ether ether ketone (PEEK) and titanium interfer-
ence screws. It was emphasized that PEEK should 
be preferred over interference screw fixation in 
ACL reconstruction. In the biomechanical studies 
of Weiss et al20, using animal tibia, three groups 
were formed for tibial fixation, namely Group 1 
fixation with an interference screw, Group 2 fix-
ation with a screw post and toothed washer over 
the knot and suture strand, and Group 3 fixation 
with a screw post and washer combined with an 
interference screw (hybrid fixation). In this study, 
regarding the patients in Group 2, bioabsorbable 
and washer screws were used for tibial fixation. 
For patients in Group 1, a bioabsorbable screw, 
a washer screw, and an additional MTTT fixation 
were performed for tibial fixation.

In the study of Noh et al21, the Lachman test was 
negative in 81.8% of the patients and positive in 
18.8% at the final control in ACL reconstruction, 
while the Pivot-Shift test was negative in 81.8% 
of the patients and positive in 18.2%. In Geng’s 

study22, 44 patients (78%) and 12 patients (21.4%) 
had a negative and +1 Lachman test, respectively, 
at the last control in the group in which a femoral 
tunnel was opened from the anteromedial portal. 
The Pivot-Shift test was negative in 44 patients 
(78%) and +1 in 12 patients (21.4%)22. Dalyaman 
found that the preoperative Lachman test was +3 
in 22 patients (55%), +2 in 16 patients (40%), and 
+1 in two patients (5%). The Pivot-Shift test was 
positive in 36 patients (90%) and negative in 4 
patients (10%), while ADT was +3 in 24 patients 
(60%) and +2 in 16 patients (40%). The final con-
trol Lachman test of the patients was negative in 
35 patients (87.5%), +1 in four patients (10%), 
and +2 in one patient (2.5%). It was stated that 
the Pivot-Shift test was negative in all patients; 
the anterior drawer test was negative in 34 pa-
tients (85%) and +1 in six patients (15%)23. In the 
study of Noh et al24, a bio-interference screw was 
used for tibial fixation in Group 1 and a washer 
screw providing additional post-tie fixation to the 
bio-interference screw in Group 2. In Group 2, the 
Lachman test was found to be 80% negative and 
20% positive, and the Pivot-Shift test was 85.7% 
negative and 14.3% positive. In this study, no sig-

Figure 13. Placing the graft in the tunnels.

Figure 14. Stretching the collateral tunnel threads.
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nificant difference was found in terms of knee lax-
ity tests in both surgical methods (p > 0.05).

In the study of Sun et al25, the subjective IKDC 
score was 89 and the Lysholm score was 89 in pa-
tients who underwent an autograft. In the study of 
Noh et al21, Bio-Interference screw was used for 
tibial fixation of Group 1 patients. Supplemen-
tary fixation was performed with a post-tie using 
a washer screw in Group 2. In the study of Noh 
et al21, the mean Lysholm scores in the autograft 
group were 54 (44–78) and 98 (85–100), respec-
tively, in preoperative and final follow-up, 67.7% 
in the subjective IKDC A class, 21.2% in the B 
class, and 9.1% in the C class at the last follow-up. 
Those in class D were 0%. In the study by Turk-
oglu et al26, the hamstring tendon and the patellar 
tendon were used in 78 patients, and the Lysholm 
score was found to be 92.5 at the last control. In the 
study by Noh et al24, the IKDC score was 74.3% 
A, 20% B, 5.7% C and 0% D in Group 2, and the 
Lysholm score was 56 preoperatively and 95 post-
operatively in Group 2 at the last controls. In the 
study by Başdelioğlu, the mean preoperative and 
postoperative Lysholm scores were 58 and 96, re-
spectively, in patients using the anatomical femoral 

single-tunnel technique, and 60 and 92 in patients 
using the transtibial technique27. In addition, the 
mean preoperative and postoperative IKDC scores 
were 43 and 94, respectively, in patients using the 
anatomical femoral single-tunnel technique, and 53 
and 90 in patients using the transtibial technique27. 
In the study of Jarvela et al28, the Tegner activity 
score increased from 5 ± 1 preoperatively to 6 ± 1 
at the last control. In William’s study, the Tegner 
activity score increased from 4 preoperatively to 6 
at the final control29. In the study of Noh et al21, 
preoperative and final control tegner activity scores 
in both groups changed from 7 to 6. In the study of 
Chiang et al30, the group using a bioabsorbable in-
terference screw in tibial fixation and the group us-
ing a cortical screw post with a washer were com-
pared. Equivalent clinical function outcomes were 
noted at two years after surgery in both groups of 
patients. In this study, MTTT was found to be more 
successful when evaluated in terms of knee func-
tion for both surgical methods (p < 0.05).

In the study by Wang et al31, biodegradable 
interference screws were used in the tibial tun-
nel, and a 7 mm slippage was found in the graft 
of the tibial tunnel. Wiemann et al32 added addi-
tional stable or scaly screws to the interference 
screw in tibial fixation and concluded that there 
was a 4.1 mm slippage in the tibial tunnel. Walz 
et al33 stated that additional fixation in patients 
with interference screws in tibia with low bone 
density could help prevent slippage of the graft. 
In all studies, tibial fixation was performed par-
allel to the tensile strength of the graft (in the ax-
illary plane). In this study, an additional fixation 
was performed in the horizontal plane, which is 
not parallel to the fixation and stretching force 
in the axillary plane. Thus, this horizontal fix-
ation can reduce both the sliding of the graft in 
the tunnel and the relaxation due to the axillary 
tension force between the graft-bone-screw in-
terface. Through this method, in addition to hy-
brid fixation with a bio-interference screw and 
a washer screw, additional fixation is provided 
in the horizontal plane with ethibond threads. 
Although there was no significant difference be-
tween the two surgical methods in knee laxity 
tests in this study, the Lysholm and IKDC scores, 
which enable the evaluation of knee functions, 
were found to be more successful in MTTT.

Limitations 
The limited number of patients and not con-

sidering the graft thicknesses are among the main 
limitations of this study.

Figure 15. Inserting the bioabsorbable screw.
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Figure 16. Tibial Fixation of the graft with MTTT.

Conclusions

ACL reconstruction was performed using the 
MTTT technique in this study. Due to the addition-
al fixation, it was observed that the patients have 
a more successful knee function after the surgery. 
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