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The anterior cruciate ligament (ACL) is one of 
the most frequently injured ligaments in the 
knee joint and plays a key role in maintaining 
joint stability.[1] With the growing popularity of 
high-intensity physical activities, the incidence 
of ACL injuries has significantly increased, 
and these injuries may also occur as part of 
multiligamentous injuries.[2] In the literature, the 
incidence of ACL rupture has been reported as 
85 per 100,000 person-years.[3] In addition, injuries 
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during childhood and adolescence have increased 
by 147.8% over the past decade, with an annual 
incidence reaching 6.79 per 100,000 in individuals 
aged between 5 and 14 years.[4,5]

Anterior cruciate ligament reconstruction 
(ACLR) is widely recognized as the gold standard 
for restoring knee stability and function in active 
individuals. Numerous factors affect surgical 
outcomes, including patient-specific characteristics 
such as sex, notch width, ligamentous laxity, 
ligamentum mucosum, and graft choice, tunnel 
placement, graft fixation, and postoperative 
rehabilitation.[6-8] Of these, the anatomical placement 
of the femoral and tibial bone tunnels is considered 
one of the most critical determinants of success. 
Improper tunnel placement can compromise graft 
integration, thereby leading to surgical failure.[9]

It has been reported that 70 to 80% of ACLR 
failures are due to technical errors, most commonly 
related to incorrect femoral tunnel positioning 
(FTP).[10,11] An excessively anterior tunnel placement 
may result in graft impingement or rotational laxity, 
whereas a posteriorly positioned tunnel may cause 
posterior cortical blowout and inadequate graft 
fixation.[9,12] Therefore, several techniques have been 
proposed to optimize the tunnel trajectory. One 
such technique is the Figure-4 position, which 
provides external femoral rotation and varus stress, 
thereby enhancing visualization of the lateral 
femoral condyle.[13,14]

Although several studies have compared 
different knee flexion angles during ACLR, to 
the best of our knowledge, no previous study has 
specifically compared the Figure-4 position with 
the standard 110° flexion position in terms of 
radiological and functional outcomes.[15,16]

In the present study, we hypothesized that 
the improved exposure provided by the Figure-4 
position could facilitate more precise and 
anatomical tunnel creation, which may contribute 
to better graft orientation, enhanced knee stability, 
and ultimately improved functional outcomes. 
We, therefore, aimed to compare FTP, radiological 
alignment, and clinical outcomes between the 
Figure-4 and 110° flexion positions during ACL 
reconstruction.

PATIENTS AND METHODS

This single-center, retrospective study was 
conducted at Muğla Sıtkı Koçman University 
Faculty of Medicine, Department of Orthopedics 
and Traumatology between January 2016 and 

December 2019. From the hospital database, the 
clinical and radiological data were recorded of a 
total of 104 patients who were diagnosed with a 
full-thickness ACL tear, were aged between 17 and 
46 years, underwent single-bundle anatomic ACLR 
with four layers of hamstring autograft, and had 
at least 12 months of follow-up. Exclusion criteria 
were as follows: having a previous knee surgery, 
the presence of arthritis, combined ligament injury, 
and cartilage damage. After implementation of the 
exclusion criteria, a total of 84 patients (78 males, 
6 females; mean age: 29.2±6.1 years; range, 17 to 46 
years) who met the inclusion criteria were recruited. 
Written informed consent was obtained from 
each patient. The study protocol was approved 
by the Muğla Sıtkı Koçman University Human 
Research Ethics Committee (Date: 14.02.2020, No: 
17). The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

The surgical position was not based on 
preoperative clinical or anatomical criteria, but 
rather reflected a shift in the surgeon's routine 
technique over time. Specifically, all patients 
operated on between January 2016 and June 
2018 underwent ACL reconstruction in the 110° 
flexion position, while those operated on between 
June 2018 and December 2019 underwent the 
procedure in the Figure-4 position, based on the 
surgeon’s evolving preference and experience. 
This natural division was used to form the 
two study groups in a retrospective manner 
(Figure 1). The demographic data of age, sex, 
height, and weight were noted for all patients, 
and two-dimensional (2D) and three-dimensional 
(3D) images were obtained from CT sections 
performed on the postoperative first day. The 
anterior distance (AD) and superior distance (SD) 
of the femoral tunnel exit to the lateral epicondyle 
(Figure 2), FTP (deep% vs. shallow, high vs. 
low%) (Figure 3) were measured by two 
blinded observers on the postoperative 3D 
computed tomography (CT) sections and mean 
values were recorded. The femoral tunnel 
length (FTL) (Figure 4), coronal tunnel angle 
(CTA) (Figure 5), and axial tunnel angle (ATA) 
(Figure 6) were measured on 2D sections. At the 
end of 12 months postoperatively, the Lysholm 
Knee Scores (LKS), Cincinnati Knee Rating System 
(CKRS) scores, IKDC-Subjective Knee Form 
(IKDC-SKF) scores, Tampa Kinesiophobia Scale 
(TKS) scores, and Return to Sport after ACL 
Injury Scale Functional Test (RST) scores, together 
with the Lachman and Pivot Shift test results 
were recorded. The score ranges were LKS: 0-100 
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points, IKDC-SKF: 0-97 points, CKRS: 0-30 points, 
TKS: 17-68 points, and RST: 0-120 points.

 Surgical procedure

All patients were operated under spinal 
anesthesia with a tourniquet after standard 
sterilization of the extremity (Figure 1). Diagnostic 
arthroscopy was performed to confirm the ACL tear; 
meniscal repair or debridement was performed when 
necessary. The gracilis and semitendinosus tendons 
were identified via palpation over the pes anserinus 
fascia, and hamstring autografts were harvested. 
The tibial tunnel was positioned adjacent to the 
anterior horn of the lateral meniscus, approximately 
7 mm anterior to the posterior cruciate ligament 

(PCL). The femoral footprint was debrided and 
marked based on the lateral intercondylar ridge.

In Group 1, the femoral tunnel was created 
through the anteromedial portal with the 
knee in 110° flexion. In Group 2, the same 
technique was applied in the Figure-4 position 
(Figure 7). A femoral tunnel with an average 
length of 35 mm was created. The previously 
marked and measured proximal portion of the 
graft was trimmed to approximately 25 mm in 
length to ensure that it would remain entirely 
within the femoral tunnel.

After both tunnels were prepared, the 
graft-suspension system was inserted into the 

FIGURE 1. Figure-4 and flexion position applied in the surgery.

FIGURE 2. 3D CT reconstruction showing measurement of the superior distance and anterior distance 
of the femoral tunnel exit from the lateral epicondyle.
3D CT: Three-dimensional computed tomography.



Jt Dis Relat Surg110

femoral tunnel using a looped suture, and the 
graft was pulled to secure the Endobutton™ 
(Acufex Microsurgical, Inc., MA, USA) on the lateral 
cortex. The graft was fixed in the tibial tunnel with 
an interference screw matching the tunnel diameter. 
Graft tension and joint mobility were evaluated 
arthroscopically. Stability tests were repeated, 
excessive graft material was trimmed, and the pes 
anserinus fascia was closed.

Drains were removed on postoperative 
Day 2. An angle-adjustable knee brace was used 
for six weeks, and mobilization was allowed under 
physiotherapist supervision with progressive range 
of motion exercises.

Statistical analysis

Statistical analysis was performed using the 
IBM SPSS version 21.0 software (IBM Corp., 
Armonk, NY, USA). Descriptive data were 
expressed in mean ± standard deviation (SD), 
median (min-max) or number and frequency, 

FIGURE 3. Measurement of femoral tunnel 
position using the Bernard-Hertel quadrant 
method. A rectangle was drawn on the lateral 
femoral condyle, with the superior border 
aligned with the Blumensaat line, the inferior 
border aligned with the distal end of the lateral 
condyle, and the anterior and posterior borders 
defined by the anterior and posterior cortical 
margins. The femoral tunnel exit point was 
mapped within this quadrant and its position 
was expressed as a percentage along the 
deep-shallow (anterior-posterior) and high-low 
(superior-inferior) axes.

FIGURE 4. Measurement of femoral tunnel length on 2D CT 
images. The linear distance between the tunnel’s entry and 
exit points along the femoral cortex was calculated.
2D CT: Two-dimensional computed tomography.

FIGURE 5. Measurement of the coronal tunnel angle. The 
angle between the femoral tunnel and the longitudinal axis of 
the femur in the coronal plane was recorded.
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where applicable. Normally distributed data were 
analyzed with parametric tests and compared 
using the Student t-test. Non-normally distributed 
data were analyzed using the non-parametric 
Kruskal-Wallis test. A p value of <0.05 was 
considered statistically significant.

RESULTS

The median height of the patients was 
176 (range, 164 to 186) cm in Group 1 and 177 

(range, 164 to 184) cm in Group 2, indicating no 
statistically significant difference between the 
groups (p=0.281). The median weight was 76 (range, 
56 to 90) kg in Group 1 and 82 (range, 53 to 94) kg 
in Group 2, indicating a statistically significant 
difference (p=0.004) (Table I). There was no 
statistically significant difference between the 
two groups in terms of age, sex, or height (p>0.05).

Radiological analysis showed statistically 
significant differences between the two groups 
in terms of AD, SD, ATA, and FTP values 
(p=0.001, p=0.001, p=0.035, and p=0.001 (Table II). 
Statistically significant differences were observed 
between the two groups in terms of FTL, CTA, and 
FTP values (p-value range: 0.001-0.006) (Table II).

According to the functional scores, only the CKRS 
scores showed a statistically significant difference 
between the two groups (p=0.001). There was no 
significant difference between the groups in terms 
of LKS, TKS, IKDC-SKF, and RST scores (p=0.416, 
p=0.380, p=0.201, and p=0.793, respectively) (Table III). 

There was no statistically significant 
difference between the two groups in terms of the 
Lachman test and Pivot shift test results in the 
follow-up examinations performed at 12 months 
postoperatively (p=0.903 and p=1.000, respectively).

DISCUSSION

In the present study, we compared FTP, radiological 
alignment, and clinical outcomes between the 
Figure-4 and 110° flexion positions during ACL 
reconstruction. To the best of our knowledge, this 
is the first study in the literature comparing the 
Figure-4 position with the standard 110° flexion 
position in terms of both radiological alignment 

FIGURE 6. Measurement of the axial tunnel angle on axial 
CT images. The angle formed between the femoral tunnel 
and the posterior cortical surface in the axial plane was 
measured.
CT: Computed tomography.

FIGURE 7. Guidewire targeting the femoral tunnel exit.
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and functional outcomes in ACL reconstruction. 
The main finding of the study was that the 
Figure-4 position allowed for a more anatomical 
femoral tunnel placement, as demonstrated by 
grid-based measurements on postoperative 3D 
CT. Furthermore, the Figure-4 group exhibited 
significantly longer tunnel lengths and improved 
Cincinnati scores, which may reflect better dynamic 

knee performance. These results suggest that the 
Figure-4 position can enhance surgical exposure 
and precision during tunnel creation, potentially 
leading to more stable graft fixation and superior 
clinical outcomes.

The radiological measurements of this study, 
comparing the 110-degree flexion and Figure-4 
positions are compatible with the literature.[17,18] 
The most important factors affecting the success 
of ACLR are the proximity of the bone tunnels 
to the anatomical positions and the fixation 
stability.[19] It has been reported that 70 to 80% of 
technical errors in ACL reconstruction are incorrect 
tunnel placement.[20,21] Excessive anterior positioning 
can cause rotational laxity or graft compression, 
while a posteriorly placed femoral tunnel can lead 
to a fracture of the posterior femoral cortex and 
consequent failure of femoral graft fixation.[22,23]

The main goal of the previous studies in the 
literature evaluating the position of the femoral 
tunnel exit point on the grid drawn on the lateral 
femoral condyle is to avoid inappropriate femoral 
tunnel placement and to determine the optimal 
exit point.[24] The grid is formed by drawing a 
quadrant using anatomical markers such as the 
edge of the lateral condyle and the Blumensaat 
line.[25] In those studies, the ideal tunnel exit 
point was calculated by measuring the height, 
the lateral and SD and depth of the tunnel exit 
point according to the lines drawn in the quadrant 
method.[25-27] Kosy et al.[1] compared the degrees of 
100° flexion and maximum flexion, and reported 
the femoral tunnel location to be deep-shallow 
32.9±0.1%, and high-low 26.6±0.1%. Yahagi et al.[28] 
compared grid methods, and showed the femoral 
tunnel placement to be 42.1±5.8% deep-shallow%, 
and 42.6±4.8% high-low%. In a study of cadaveric 
knees, Lee et al.[29] reported the average ACL 
insertion position as 33.9% in the anteromedial 
deep-shallow position and 26.5% in the high-low 
position. Parkar et al.[30] examined 218 knees and 
reported the femoral localization center to be 
29% in the deep-shallow direction and 35% in 
the high-low position. The weighted 5th and 95th 
percentiles were 24% and 37% for deep-shallow 
and 28% and 43% for high-low, respectively. In 
the current study, according to the conventional 
femoral tunnel grid method, the tunnel location 
was deep-shallow 29.6% (25-33), high-low 
25.4±1.3% in Group 1, and deep-shallow 32.4% 
(30-33), high-low 26.5% in Group 2. Both groups 
were found to be compatible with the literature in 
the deep-shallow evaluation of the tunnel. In the 

TABLE I
Demographic characteristics of the patients according to 

femoral tunnel drilling technique

Group 1 Group 2

Variables Mean±SD Mean±SD p

Age (year) 28.6±6.2 29.7±5.9 0.771

Height (cm) 176.4±5.3 177.1±4.6 0.281

Weight (kg) 74.2±7.9 81.5±8.3 0.004

SD: Standard deviation. Statistical analysis was performed using 
independent samples t-tests. A significant difference between the two 
groups was observed only in body weight  (p<0.05).

TABLE II
Radiological measurements of the femoral tunnel between 

the 110° flexion and Figure-4 groups

Group 1 Group 2

Measurement Mean±SD Mean±SD p

AD (mm) 8.65±0.20 8.16±0.46 0.001

SD (mm) 22.23±1.23 24.78±1.53 0.001

ATA (°) 34.86±1.61 33.97±2.18 0.035

FTP (high-low %) 25.48±1.31 26.6±0.5 0.001

FTL (mm) 36.4±1.1 37.0±1.5 0.006

CTA (°) 39.6±1.4 43.4±2.2 0.001

FTP (grid %) 29.6±2.0 32.5±1.2 0.001

SD: Standard deviation; AD: Anterior distance from lateral epicondyle; SD: 
Superior distance from lateral epicondyle; ATA: Axial tunnel angle; FTP: 
Femoral tunnel position; FTL: Femoral tunnel length; CTA: Coronal tunnel 
angle. Statistical comparisons were performed using independent samples 
t-tests.

TABLE III
Comparison of postoperative functional scores at 12 months 

between the two groups

Group 1 Group 2

Measurement Mean±SD Mean±SD p

LKS 93.2±3.4 94.1±4.3 0.416

CKRS 26.4±1.9 28.2±1.3 0.001

TKS 61.3±2.5 62.5±2.1 0.380

IKDC-SKF 90.5±4.1 89.4±6.2 0.201

RST 99.2±5.6 100.3±6.0 0.793

SD: Standard deviation; LKS: Lysholm Knee Score; CKRS: Cincinnati Knee 
Rating System; TKS: Tampa Kinesiophobia Scale; IKDC-SKF: International 
Knee Documentation Committee Subjective Knee Form; RST: Return to 
Sport test. Between-group differences were evaluated using t-tests.
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high-low evaluation, the values in Group 2 being 
closer to the values in the literature was due to 
the better visibility in the lateral compartment 
due to the varus stress created in the Figure-4 
position and, accordingly, the better adjustment 
of the drilling angle. Moreover, according to 
Bernard and Hertel’s quadrant method, the ideal 
FTP is usually considered to be between 25 and 
35% on the deep-shallow axis and 25 and 40% on 
the high-low axis.[26] These ranges are considered 
to reflect anatomical footprint placement, which 
is associated with optimal graft integration and 
biomechanical function. The values obtained in 
the current study were closely aligned with these 
ranges, and the Figure-4 group in particular 
showed greater consistency with the literature, 
supporting the conclusion that this technique 
may result in more precise anatomical tunnel 
placement.

There are various studies examining the FTL 
in the literature. In those studies, emphasis has 
been placed on ensuring sufficient contact between 
the tendon graft and the surrounding bone tunnel 
walls, as this interface plays a key role in biological 
integration and healing. Therefore, an adequate 
tunnel length is considered essential for successful 
graft fixation.[31] Hensler et al.[32] conducted a 
study examining the correlation between FTL and 
tunnel position and concluded that non-anatomical 
femoral tunnels were longer than tunnels created 
with reference to anatomical footprints. In the 
aforementioned study, the mean length of the 
tunnels fitted to the anatomical footprint was 
reported to be 31.0±6.3 mm. Basdekis et al.[33] 
observed that femoral tunnels created at 90° were 
significantly shorter than those created at 110°, 
130°, and maximal flexion. In contrast, Bedi et 
al.[34] evaluated the effect of knee flexion angle on 
tunnel length and determined that tunnels created 
at higher flexion angles resulted in shorter tunnels. 
The parameters of knee flexion angle and tunnel 
position are probably not independent; both affect 
FTL, making it difficult to compare data from 
different studies of tunnel length. The anatomical 
position of the tunnel should usually precede 
concerns about tunnel length, as the literature 
has shown that anatomical tunnel position better 
restores physiological knee kinematics.[32] Although 
there is a common agreement that adequate 
bone-tendon contact within the tunnel is critical 
for proper graft integration and fixation, there is 
no consensus on the appropriate tunnel length for 
good biological fixation. In the current study, the 

median tunnel length was 36.4 (range, 34.8 to 38.2) 
mm in Group 1 and 37 (range, 32 to 39.4) mm 
in Group 2. Although there was a statistically 
significant difference in favor of Group 2 forming 
longer tunnels, both groups were found to be 
compatible with the literature. There was also seen 
to be consistency with the correlation between 
tunnel depth and tunnel length, as stated by 
Hensler et al.[32]

The CTA and ATA were other parameters 
examined in this study. It has been demonstrated in 
the literature that while the CTA can be measured 
on conventional radiographs, the ATA is typically 
assessed using three-dimensional imaging 
modalities. In a randomized 3D CT study by Kosy 
et al.,[1] in which the femoral tunnel was created in a 
hyperflexion position using a rigid reamer, the mean 
CTA was reported to be 42.8±5.3°, and the mean ATA 
to be 37.4±7.5°. No significant difference was found 
between the hyperflexion and 100° flexion groups. 
Muller et al.[35] reported a mean CTA of 42.0±7.2° in 
measurements performed using a rigid reamer. In a 
radiological study by Dong et al.[36] on 30 cadavers 
to evaluate the FTP, the median CTA was reported 
to be 48.53°. The current study results showed a 
median CTA of 39.6° (range, 36.40° to 42.00°) in 
Group 1, and 43.4° (range, 35.3° to 47.4°) in Group 2. 
The mean ATA was determined to be 34.8±1.6° in 
Group 1 and 33.9±2.1° in Group 2. According to these 
measurements, Group 2 showed higher CTA values, 
and the ATA values were higher in Group 1, with 
both differences at a statistically significant level. 
Although there is no consensus in the literature about 
these measurements, the values for both groups in 
the current study were consistent with the literature.

The measurement of the SD and AD of the exit 
point of the femoral tunnel to the lateral epicondyle, 
which can be measured using 3D CT, is another 
parameter evaluated in this study. Wang et al.[16] 
examined the position of the exit point of the 
femoral tunnel to the lateral epicondyle in ACLR, 
and found that the femoral tunnel was posterior 
to the lateral epicondyle in all knees in 90° flexion, 
and anterior to the lateral epicondyle in 110°, 120°, 
and 130° flexion. In a randomized 3D‑CT study by 
Kosy et al.[1] examining ACLR tunnel formation, the 
mean AD of the femoral tunnel exit point to the 
lateral epicondyle with the knee in hyperflexion was 
10.4±5.6 mm, and the SD was 19.8±4.4 mm. In another 
cadaver study examining the position of the femoral 
tunnel with the anteromedial technique in ACLR 
by Dong et al.,[36] the mean tunnel exit point at 110° 
flexion was determined to be 3.4±1.4 mm proximal 
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to the femoral lateral epicondyle and 4.3±1.3 mm 
anterior. Although there are no consistent numerical 
data about the distance from the exit point of the 
femoral tunnel to the lateral epicondyle, it has 
been emphasized in the literature that the lateral 
epicondyle should be anterior and superior.[37] In the 
current study, the mean SD of the tunnel exit to the 
lateral epicondyle was measured as 22.2±1.2 mm in 
Group 1 and 24.7±1.5 mm in Group 2. The mean 
AD of the tunnel exit to the lateral epicondyle 
was measured as 8.1±0.4 mm in Group 1 and 
8.6±0.1 mm in Group 2, indicating a statistically 
significant difference found in favor of Group 1. 
The requirement for the tunnel exit to be anterior 
and superior to the lateral epicondyle, which is 
emphasized in the literature, was found to be 
consistent in both groups. Nevertheless, although 
this statistically significant difference in AD favors 
Group 1, it should be interpreted with caution. The 
current literature does not define precise thresholds 
for clinically optimal AD or SD; therefore, while 
there was seen to be a statistically significant 
difference, both groups can still be considered 
to have achieved anatomically acceptable tunnel 
placements.

Functional evaluation following ACLR is 
a critical component in assessing postoperative 
success. In the current study, both the Lysholm and 
Cincinnati scoring systems were administered at the 
one-year postoperative follow-up. These tools are 
commonly used in clinical practice, with reported 
utilization rates of 67% and 33%, respectively. 
Although both scales assess similar parameters, 
a statistically significant difference was observed 
only in the Cincinnati score, which was higher in the 
Figure-4 position group. Unlike the Lysholm scale, 
the Cincinnati scoring system includes dynamic 
activities such as single-leg hopping and deep 
squatting, which may better reflect proprioceptive 
control and dynamic stability of the knee. Therefore, 
the more anatomical placement of the femoral 
tunnel achieved in the Figure-4 position may have 
contributed to improved performance in these areas. 
However, no significant differences were found 
between the groups in respect of the Lysholm, 
IKDC-SKF, Tampa kinesiophobia, or return-to-sport 
scores. These findings suggest that, while both 
positions offer comparable overall functional 
outcomes, the Figure-4 position may provide 
additional benefits in aspects related to dynamic 
knee performance.

Establishing and maintaining knee flexion in 
the axial plane during ACL reconstruction can 

be challenging. The lower part of the standard 
operating table typically inhibits knee flexion 
beyond 100º. It has often been shown in the 
literature that femoral tunneling should be 
made in at least 110° of flexion. Therefore, many 
surgeons are troubled by the technical difficulty 
associated with anteromedial portal drilling and 
the required knee flexion. The Figure-4 position 
is used to gain access to the lateral compartment 
of the knee in routine knee arthroscopy. George[14] 
advocated that the Figure-4 position is a standard 
knee arthroscopy position that most surgeons are 
comfortable with, which can be used to easily 
achieve the necessary hyperflexion to create a 
femoral tunnel through the anteromedial portal. 
This position is easy to achieve and has high 
reproducibility. Hyperflexion of the knee up to 
130 to 140º can be easily achieved in the Figure-4 
position. In addition to the practicality of the 
Figure-4 position provided to the surgeon, there 
are also benefits in terms of arthroscopic view. 
Unlike standard flexion positions, it facilitates 
access to the lateral compartment due to the 30° 
external rotation created in the femur and the 
varus stress created in the knee. It is thought that 
cartilage damage, which is one of the disadvantages 
of the anteromedial portal method, would occur 
less due to the increased mobility in the lateral 
compartment. In the current study, the femoral 
tunnels created using the Figure-4 position were 
found to be compatible with both the tunnels 
created at 110° of flexion and with previous 
literature findings. Considering the technical 
convenience provided, creating the femoral tunnel 
in the Figure-4 position during ACLR surgery can 
be recommended. With the more anatomical tunnel 
placement, increased surgical field visibility, and 
longer tunnel length achieved in the Figure-4 
group, it can be considered that this technique may 
contribute to more stable graft fixation and better 
functional outcomes in ACLR surgery.

Nevertheless, there are some limitations to this 
study including its single-center, retrospective 
design, the relatively small number of patients in 
each group, the lack of randomization, and the 
lack of long-term follow-up data. Moreover, the 
postoperative rehabilitation protocols were not 
identical across all patients, and concomitant intra-
articular pathologies, such as meniscal lesions 
which might affect functional outcomes, could not 
be completely excluded. Despite these limitations, 
this study can be considered to make a valuable 
contribution by providing a unique comparison 
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of radiological and functional outcomes, thereby 
addressing a notable gap in the existing literature.

In conclusion, this study is the first in the 
literature comparing directly the Figure-4 position 
with the 110° flexion position in terms of both 
radiological alignment and functional outcomes. 
These findings demonstrate that the Figure-4 
position allows for more anatomical femoral tunnel 
placement, facilitates the creation of longer tunnels, 
and results in superior Cincinnati scores. These 
advantages are considered to stem from improved 
surgical access and visualization of the lateral 
compartment provided by the Figure-4 position. 
In addition, although a statistically significant 
difference was observed only in the CKRS score, 
the long-term clinical relevance of this finding 
remains unclear and warrants further investigation. 
The inclusion of the CKRS, which is not commonly 
reported in similar studies, represents a distinctive 
aspect of this study. Further large-scale, prospective, 
randomized studies are needed to confirm these 
findings.
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