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What is Anatomic ACL Reconstruction and How Do We Achieve It? 

 
Introduction 

Over the last decade, the concept of ACL reconstruction has evolved from a surgical technique 

in which the goals were placement of the femoral tunnel at a location that minimized the 

change in length of the ACL graft (isometry) and placement of the tibial tunnel at a location that 

minimized the potential for roof impingement and the need for notchplasty to a surgical 

technique that attempts to reproduce the anatomy of the patient’s native ACL. This change in 

concept occurred because it was recognized that placing the ACL femoral tunnel at a location 

that optimized graft isometry and the tibial tunnel at a location that minimized the potential for 

roof impingement produced a vertical ACL graft in both the sagittal and coronal planes. A 

vertical ACL graft may potentially resist anterior tibial translation, but often fails to resist the 

combined motions of anterior tibial translation and internal rotation resulting in the patient 

having a positive shift test after surgery.  

 

The Concept of Anatomic ACL Reconstruction 

The goal of anatomic ACL reconstruction is to restore the two- bundle anatomy and function of 

the ACL.22,33,46,52 Restoration of the two- bundle anatomy and function of the ACL does not 

always require the surgeon to perform a DB ACL reconstruction.22,33,46  The concept and 

principles of anatomic ACL reconstruction can be applied to: 

 

 

            SB ACL                           DB ACL                  Remnant Preservation            Augmentation 

 

 



Definition of “Anatomic” ACL Reconstruction 

According to van Eck et al46, “Anatomic ACL reconstruction is defined as the functional 

restoration of the ACL to its native dimensions, collagen orientation and insertion sites”. 

From an operational perspective, an anatomic ACL reconstruction refers to a SB, DB, 

augmentation or tissue preserving procedure or a revision ACL reconstruction in which 

the bone tunnels are placed within the native ACL attachment sites. 

Anatomic SB ACL reconstruction             Anatomic DB ACL reconstruction 

 

Principles of Anatomic ACL Reconstruction 

 Restore the size, position and orientation of the native ACL attachment sites; 

 Restore the 2 functional bundles of the native ACL; 

 Restore the native tensioning pattern of each ACL bundle; 

 Individualize the surgical procedure of each patient.22,33,46  

 

Individualized Surgery 

Every knee is different, so every patient should not get the same operation. The surgical 

technique is dictated by: 

 ACL injury pattern (complete ACL tear, partial ACL tear, intact remnants); 

 Size of the native attachment sites (may influence graft choice and graft 

preparation); 

 Degree of rotational instability (SB vs. DB).22,33,46 

 

Hussein et al19 have shown that when SB ACL reconstructions are individualized to the 

patient’s native ACL attachment site size, shape and orientation, SB and DB ACL 

reconstructions yield similar subjective and objective results.   
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Why Perform an Anatomic ACL Reconstruction? 

Biomechanical, clinical and gait analysis studies have demonstrated that an anatomic 

ACL reconstruction better restores anterior tibial translation, rotational stability and knee 

kinematics compared to a non-anatomic ACL reconstruction. It is hoped, but not yet 

proven that by better restoring knee kinematics, anatomic ACL reconstruction 

techniques will improve clinical outcomes and decrease the incidence of OA after ACL 

reconstruction. 

 
Where to Place the Tunnels? 

Anatomic ACL graft placement is critical to the success and clinical outcome of ACL 

reconstruction. Non-anatomic ACL tunnel placement is the most common technical 

error leading to recurrent instability and a failed ACL reconstruction.21,28,32,42,44,48,49,50  
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Anatomic placement of the ACL femoral tunnel is especially important because the 

length-tension of the ACL graft is most influenced by the position of the ACL femoral 

tunnel.8,14,15,16 Malposition of the ACL femoral tunnel can result in excessive tightening 

or loosening of the ACL graft, which may result in a loss of motion and or patholaxity of 

the knee.8,14,15,16,21,48,49  Proper placement of the femoral tunnel during ACL 

reconstruction is therefore a critical part of the surgical procedure. Biomechanical 

studies have demonstrated that center-to-center placement of a SB ACL reconstruction 
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is more effective at controlling anterior tibial translation and the combined motions of 

anterior tibial translation and internal tibial rotation (simulated pivot shift test) and 

restores knee kinematics more closely to that of the normal knee compared to 

isometric” ACL femoral tunnel placement, other anatomic ACL tunnel placements, or 

techniques that have traditionally restored predominantly the AM bundle 

fibers.3,11,24,25,26,30,34,40,51  This data supports the concept that the bone tunnels for a SB 

ACL reconstruction should be placed at the center of the native ACL attachment 

sites7,18,22,24,25,26,33,46   

 

Not all surgeons agree with concept of center-to-center placement. However, there is 

wide agreement that the bone tunnels should be placed within the native ACL 

attachment sites. Once a surgeon is able to successfully locate the ACL attachment 

sites, then it is a matter of choice or philosophy as to where the bone tunnels are placed 

within the attachment sites. Some surgeons may choose to restore more of the AM fiber 

region of the ACL femoral attachment site. Restoring more of the AM fibers has the 

potential advantages of producing an ACL graft which has smaller length changes 

(better isometry) and a graft which transmits less force which may result in a lower re-

rupture rate. The disadvantages of this approach are that it results in a more vertically 

oriented graft which has inferior rotational control. Some surgeons may desire a more 

central graft which captures more of the PL fiber region, theoretically provides better 

rotational control. However, this graft placement will result in an ACL graft which 

experiences larger length changes and higher forces near extension. These factors 

could potentially result in a higher re-rupture rate. 

� Smaller graft-length changes 
(better isometry)

� Lower in situ graft forces

�

Options for Anatomic ACL Femoral Tunnel Placement

? Lower rupture rate

� More vertical graft

� Inferior rotational control
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Options for Anatomic ACL Femoral Tunnel PlacementOptions for Anatomic ACL Femoral Tunnel Placement

 

� Larger graft-length changes

� Higher graft forces

� High graft tension in extension

Options for Anatomic ACL Femoral Tunnel Placement

� ? Higher rupture rate 

� More horizontal & oblique graft

� Better rotational control

Options for Anatomic ACL Femoral Tunnel PlacementOptions for Anatomic ACL Femoral Tunnel Placement

 



How to Get There 
 

What Surgical Techniques Allow Consistent  

Anatomic ACL Femoral Tunnel Placement?

What Surgical Techniques Allow Consistent  What Surgical Techniques Allow Consistent  

Anatomic ACL Femoral Tunnel Placement?Anatomic ACL Femoral Tunnel Placement?

 

 

 

Outside-In Drilling?OutsideOutside--In Drilling?In Drilling?

��

��

��

YES!YES!

Independent femoral and Independent femoral and tibialtibial tunnelstunnels

Longer femoral tunnel lengths more easily obtainedLonger femoral tunnel lengths more easily obtained
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��

��

��

YES!YES!

Independent femoral and Independent femoral and tibialtibial tunnelstunnels

Potential for shorter femoral tunnel lengthsPotential for shorter femoral tunnel lengths

Drilling through a medial portal?Drilling through a medial portal?Drilling through a medial portal?

 
 
 

 

�� No!No!

�� Femoral tunnel position dependent on the Femoral tunnel position dependent on the tibialtibial

tunnel positiontunnel position

�� Posterior Posterior tibialtibial tunnel position tunnel position -- ““High AMHigh AM””

femoral tunnel position = vertical ACL graftfemoral tunnel position = vertical ACL graft

Transtibial Drilling?TranstibialTranstibial Drilling?Drilling?

High AMHigh AM

PLPL

 
 

Portal Placement 

Proper placement of the arthroscopic portals is a critical part of performing anatomic 

ACL surgery. Anatomic ACL femoral tunnel placement is facilitated by using three 
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arthroscopic portals and drilling the ACL femoral tunnel through an accessory 

anteromedial porta2,7,9,22,33,46l: 

 The anterolateral (AL) portal - used as the 

primary viewing portal when performing 

diagnostic arthroscopy and meniscal surgery; 

 The anteromedial (AM) portal - used as the 

primary viewing portal for identification of the 

ACL femoral attachment site;  

 The accessory anteromedial portal (AAM) - 

used as a working portal to insert 

instrumentation into the notch and for drilling 

the ACL femoral tunnel. 

 

The use of three portals provides the following advantages: 

 the additional medial portal allows the ACL femoral attachment site to be viewed 

through the AM portal, while working instrumentation is inserted into the notch 

through the AAM portal.   

 drilling the ACL femoral tunnel through an AAM portal increases the obliquity of 

the ACL femoral tunnel relative to lateral wall of the notch, resulting in a longer 

femoral tunnel length and a more elliptical ACL femoral tunnel aperture 

compared to drilling the femoral tunnel through the AM portal.7,17,43    

 

The view of the intercondylar notch and the ACL femoral attachment site changes 

significantly depending on the arthroscopic portal utilized. Viewing the ACL femoral 

attachment site through the AM portal provides an orthogonal view of the lateral wall of 

the notch, allowing accurate assessment of the ACL femoral tunnel position in both the 

shallow-deep and high-low directions. As a result, the AM portal is the preferred portal 

for viewing the anatomic ACL femoral attachment site. Viewing the ACL femoral 

attachment site through the AM portal also eliminates the need to perform a routine 

notchplasty for visualization purposes. 
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            Anterolateral portal view at 90º             Anteromedial portal view at 90º 

 
Establish the Accessory Anteromedial Portal 

Proper placement of the AAM portal is also critical to the success of the procedure 

because it is the most important factor affecting the length of the ACL femoral tunnel.7 

The medial-lateral placement of the AAM portal determines both the length of the ACL 

femoral tunnel and the shape of the aperture of the ACL femoral tunnel.17  
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Positioning the AAM portal more medially results in a more perpendicular orientation of 

the drill bit with respect to the lateral wall of the notch and produces a shorter ACL 

femoral tunnel and a more circular-shaped tunnel aperture.17 

 

 



  
 
Positioning the AAM portal more laterally, towards the medial border of the patellar ligament, 

orients the drill bit more obliquely with respect to the lateral wall of the notch and produces a 

longer ACL femoral tunnel length and a more elliptically-shaped tunnel aperture.17 

 

Identification of the Center of the Native ACL Femoral Attachment Site 

Anatomic ACL tunnel placement is best achieved by first finding the center of the native 

ACL attachment sites. The center of the ACL attachment sites represents a defined 

anatomic reference point and direction within the attachment site and attachment site 

locations can be specified relative to the center position. Although the clock-face 

reference method has often been used to specify the location of the ACL femoral tunnel, 

the clock-face reference method has several shortcomings: it ignores the depth of the 

intercondylar notch; there is no agreed upon reference position for the 3 and 9 o'clock 

locations; it relies on no known anatomic landmarks; and it cannot be used when 

viewing the ACL femoral attachment site through the AM portal.22,33,46,  Due to the 

above limitations, the clock-face reference is not an accurate method to indentify or 

specify ACL femoral tunnel placement. ACL femoral tunnel position is more accurately 

located and specified using the following methods: 

 
Native ACL Footprint 

In most situations there are remnants of the native ACL present to aid with anatomic 

ACL femoral tunnel placement. 

 9 



 
 

The center of the ACL femoral footprint can be estimated using the “eyeball” technique 

and the location marked with an angled microfracture awl. The “eyeball” technique is 

fairly accurate for estimating the high-low position of the tunnel. However, it should be 

kept in mind that due to parallax that occurs with the use of a 30 degree arthroscope, 

using visual cues to locate the center of the ACL femoral attachment site tends to result 

in the tunnel being positioned more shallow than the true center of the attachment site. 

The true center of the ACL attachment site can be more accurately located using an 

ACL ruler inserted through the AL portal and orientated along the long axis of the ACL 

femoral footprint.6,7 The length of the ACL femoral footprint is measured from the deep 

(proximal) border to the shallow (distal) border along its long axis and the midpoint 

located and marked by inserting an angled microfracture awl through the AAM portal. 

 

 

 

 

 

 

 

 

 

 

 

BA
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(A) AM portal view at 90° of flexion. The borders of the native ACL footprint are shown 

by the dotted ellipse. The knee is flexed to 110° and the length of the ACL femoral 

footprint is measured along its long axis (black line). (B) The ACL ruler is inserted 

through the AL portal and an angled microfracture awl inserted through the AAM portal. 

In this case, the ACL femoral footprint measures 14 mm, so the center of the footprint is 

placed at the 7 mm mark.  

 
Lateral intercondylar and bifurcate ridges 

When there are no remnants of the native ACL present, the underlying bony 

morphology of the ACL femoral attachment site can provide useful anatomical 

landmarks to assist with anatomic ACL femoral tunnel placement.  The lateral 

intercondylar ridge, when present is an important anatomical landmark to aid the knee 

surgeon with anatomic ACL femoral tunnel placement since the native ACL attaches 

inferior to this ridge.12,27,37,39,41,47,54 The lateral intercondylar ridge, therefore marks the 

upper limit of the superior border of the ACL femoral attachment site. In some knees it 

may be possible to identify a second bony ridge, the lateral bifurcate ridge which 

separates the attachment sites of the AM and PL bundle fibers. It is important to 

remember that because the cross-sectional area of the PL and AM bundles is variable 

from patient-to-patient, the location of the bifurcate ridge, when present, does not 

necessarily represent the true center of the ACL femoral attachment site.   
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(A) Human cadaveric knee specimen. The medial femoral condyle has been removed to 

show the ACL femoral attachment site. The ACL femoral attachment site is defined by 

the lateral intercondylar and lateral bifurcate ridges. (B) Medial portal view at 90 

degrees of flexion. The lateral intercondylar ridge defines the upper border of the ACL. 

The ACL femoral attachment site is divided by the lateral bifurcate ridge into the 

attachment site areas for the AM and PL bundle fibers.   

 

 

The center of the ACL femoral attachment site in the high-low direction is midway 

between the lateral intercondylar ridge or the superior border of the ACL footprint and 

the inferior articular cartilage border. According to Ziegler et al54, the center of the ACL 

femoral tunnel in the shallow-deep (proximal-distal) direction is 1.7 mm deep (proximal) 

to the lateral bifurcate ridge. When the lateral bifurcate ridge is not visualized, the 

shallow-deep position of the ACL femoral tunnel can be determined using an ACL ruler 

as described below. 

 
 
AM portal view at 90 degrees. The lateral intercondylar and bifurcate ridges are clearly 

seen. The tip of the angled microfracture awl is located at the center of the ACL femoral 

attachment site, 2 mm deep (proximal) to the lateral bifurcate ridge and midway 

between the lateral intercondylar ridge and the inferior (posterior) articular cartilage 

border. 
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ACL Ruler 

Use of an ACL ruler allows the surgeon to individualize the location of the ACL femoral 

tunnel based on the specific anatomy of the patient. This approach allows for "a la 

carte" or patient- specific surgery to be performed, versus the "one size fits all" 

approach associated with the use of offset ACL femoral aimers. This technique is 

particularly useful for revision ACL surgery, where there are no ACL remnants present 

and the bony landmarks may have been destroyed by prior notchplasty or the previous 

ACL femoral bone tunnel. The knee is placed at 90 degrees of flexion and the ACL 

femoral attachment site viewed through the AM portal using a 30 degree arthroscope. A 

malleable ACL ruler is bent at approximately a 45 degree angle at the 24 mm mark to 

allow it to lie flat along the lateral wall of the notch.6,7   The ACL ruler is inserted into the 

intercondylar through either the AL or the AAM portal. Inserting the ruler through the AL 

portal allows an angled microfracture awl to be inserted through the AAM portal, 

allowing the surgeon to measure and simultaneously mark the ACL femoral attachment 

site. However, due to the height of the AL portal above the lateral joint line, in some 

knees it may be difficult to position the ACL ruler lower down the lateral sidewall of the 

notch at the location of the lateral intercondylar ridge. This limitation can often be 

overcome by flexing the knee to 120 degrees and or placing the knee in the figure-four 

position. If these maneuvers are unsuccessful, then the ruler should be inserted into the 

notch through the AAM portal. The lower position of the AAM portal allows the ruler to 

be easily positioned along the ACL femoral attachment site.  

 

In the situation where there are no remnant fibers of the ACL present, position the lower 

edge of the ruler parallel to and just above the lateral intercondylar ridge. This approach 

allows the entire ACL femoral attachment site to be visualized which aids in determining 

the high-low position of the ACL femoral tunnel. Alternatively, the upper edge of the 

ruler can be positioned parallel to and just below the lateral intercondylar ridge. Insert 

the ruler along the lateral wall of the notch until the tip is positioned at the deep 

(proximal) border of the articular cartilage. This point represents the zero reference 

point for the ruler. Note that this position is different than the commonly referenced 

“over-the-top” position which lies higher and deeper in the notch.  
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(A) Right cadaveric knee specimen. The proximal articular cartilage border is marked by 

the black dotted line. This represents the starting position for the ACL ruler. The lower 

edge of the ruler is aligned parallel to the intercondylar ridge.  (B) Medial portal view 

right knee demonstrating the correct starting position and alignment of the ACL ruler 

along the lateral wall of the notch. 

 

Mark the proximal cartilage border with an angled microfracture awl and slide the ACL 

ruler along the lateral wall of the notch until tip of the ruler contacts the microfracture 

awl. This step will accurately align the ruler at the correct starting point. The length of 

the side wall of the notch is measured to the point where the ACL ruler touches the 

shallow margin of the articular cartilage.6 An angled microfracture awl is inserted into 

the intercondylar notch through the AAM and used to mark the location of the center of 

the ACL femoral attachment site. The center of the ACL femoral attachment site is 

located at a shallow-deep position that is 45 - 50% of the measured distance from the 

deep (proximal) articular cartilage border to the shallow articular cartilage border. This 

point has been validated by Bird et al6 as a good approximation to the center of the ACL 

femoral attachment site. Note that it is important to avoid positioning the ACL femoral 

tunnel too shallow in the notch as this will result in an ACL graft with high graft forces in 

extension. To avoid this error, the zero start point of the ruler must be accurately 

identified and if in doubt the 50% measured distance reduced by 1 - 2 mm. The shallow-

deep position of the ACL femoral tunnel can be adjusted according to the surgeon’s 

Comment [T1]: Surely the ruler in 

this situation is being used on the side 

wall. Measuring the foot print dimension 

is different and depends on identifying 

the correct fibres. that technique is 

mentioned earlier. 

Comment [T2]: need to clarify how 

the ruler is being used - either measuring 

the insertion site or the sidewall of the 

notch 



objectives. To restore more of the AM fibers, a location < 45 – 50% of the measured 

distance from the proximal-distal articular cartilage border is chosen.  

 
View through the AM portal at 90° of flexion. The ACL ruler has been bent to lie flat 

along the lateral wall of the intercondylar notch.  The ruler is inserted through the AL 

portal and the upper edge is positioned to lie parallel to the wall of the notch just below 

the lateral intercondylar ridge. The end of the ruler has been inserted to the deep 

(proximal) articular cartilage border which represents the zero starting point. In this 

case, the distance from the deep to shallow articular cartilage border measures 19 mm. 

The tip of the microfracture awl is positioned at the 9 mm mark which is 0.5 mm deeper 

than the calculated 50% distance (9.5 mm).  

 
 
Anatomical studies have demonstrated that the high-low position of the center of the 

ACL femoral attachment site is located 7.3 – 8.6 mm above the inferior articular 

cartilage border. 23,37,41,54 This position can be achieved by positioning the tip of the 

microfracture awl midway between the lateral intercondylar ridge or the superior border 

of the ACL footprint and the inferior (posterior) articular cartilage border  

 
Use of Intraoperative Fluoroscopy 

At the present time, interoperative fluoroscopy is the most accurate method to 

determine and evaluate ACL femoral tunnel placement.4,7,29,35  Fluoroscopy gives the 

surgeon the ability to precisely measure and if needed change the ACL femoral tunnel 

position during the surgical procedure. Fluoroscopy is especially valuable in revision 

cases where there are usually no remnants of the native ACL present and the bony 
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anatomy of the ACL femoral attachment site has been altered or removed by prior 

notchplasty and the previous ACL femoral tunnel.  Fluoroscopy is also extremely helpful 

when attempting to preserve remnants of the torn ACL or performing an augmentation 

technique for a partial ACL tear. In these situations, identification of the lateral 

intercondylar and bifurcate ridges is not feasible as this would require resection of intact 

ACL fibers to expose the lateral wall of the notch. The ruler technique is also not 

possible since the intact ACL fibers prevent accurate positioning of the ruler along the 

lateral wall of the notch.  Using fluoroscopy, the proper placement of the ACL femoral 

tunnel can be easily accomplished without the need to rely on remnants of the native 

ACL, measurements along the lateral wall of the notch or the bony anatomy of the ACL 

femoral attachment site.   

 

The knee is positioned at 90° of flexion and an angled microfracture awl positioned at 

the chosen ACL femoral tunnel location.  A sterile draped digital c-arm is used to take a 

true lateral radiograph of the knee. A true lateral radiograph is one in which the inferior 

(posterior) and deep (proximal) borders of the medial and lateral femoral condyles 

overlap. Due to the size difference between the medial and lateral femoral condyles, it is 

often difficult to achieve a perfect overlap of the shallow (distal) borders of both 

condyles. However, it is not necessary to achieve a perfect overlap of the distal 

condylar borders to obtain reliable information. The grid system described by Bernard 

and Hertel5 is used to locate the center of the ACL femoral attachment site. This method 

is easy to use, is reproducible and has been shown to be independent of the knee size, 

shape, and the distance between the x-ray tube and the patient. The Bernard-Hertel 

grid is drawn in the following way: 

1. Draw a tangent to the roof of the intercondylar notch (Blumensaat's line). Draw 

two lines perpendicular to that line, one at the intersection of the tangent line with 

the shallow border of the lateral femoral condyle and the other with the 

intersection of the tangent line and the deep border of the lateral femoral 

condyle. The lateral femoral condyle can be identified by an indentation at the 

distal margin (Grant's notch) and the fact that the medial femoral condyle extends 

more distal. 

 



2. Draw another line parallel to Blumensaat's line and tangent to the inferior border 

of the condyles.  Measurements are made as percentages along Blumensaat’s 

line (t), which represents the maximum sagittal diameter of the lateral femoral 

condyle, and line (h), which represents the maximum intercondylar notch height. 

 

 
 

The Bernard-Hertel grid has been used to locate the centers of the PL and AM bundle in 

human cadaveric specimens.5,10,13,20,31,36,45,51,53 A summary of these studies is shown in 

Table 1. 

 

Using data from these studies, a weighted average position for the center of the ACL 

femoral attachment site can be calculated. This calculation reveals that the center of the 

ACL femoral attachment site is located at a point which is 27% along Blumensaat’s line 

and 34% of the height of the intercondylar notch. 
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Fluoroscopic image                                           Calculation of the tunnel position 
 

 

Anatomic femoral tunnel created using an ACL ruler and fluoroscopy to identify the 

center of the native ACL femoral attachment site. The femoral tunnel can be seen to 

below the lateral intercondylar ridge, in the center of the native ACL femoral attachment 

site.  

 

Anatomic Tibial Tunnel Placement 

In anatomic ACL reconstruction, the tibial tunnel is placed in the center of the native 

tibial attachment site in the anterior-posterior direction and medial to the midline position 

in the medial-lateral direction. The ACL tibial attachment site is best by viewing through 
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the anteromedial portal. Viewing the ACL tibial attachment site from the anteromedial 

portal provides a direct view as compared to the oblique view obtained by viewing 

through the anterolateral portal.  

 

 

Anterolateral portal view     Anteromedial portal view 
 
 
The anterior-posterior position of the center of the tibial attachment site in most knees is 

usually 2 - 3 mm anterior to the posterior margin of the lateral meniscus and the medial-

lateral position is medial to the midline distance between the medial and lateral 

intercondylar tubercles (spines). 

 

 
 
 
Fluoroscopy is extremely helpful to confirm anatomic placement of the tibial guide pin 

and to check for roof impingment.7,29,35 Place the knee in maximum extension and 

obtain a true lateral radiographic view of the knee. 
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For soft tissue grafts, which will be centered along the axis of the guide pin, the tibial 

guide pin should lie approximately 4 - 5 mm posterior to Blumensaat’s line. For bone-

patellar tendon-bone grafts the tibial guide pin placement can be approximately 2 – 3 

mm posterior to Blumensaat’s line since the patellar tendon graft fibers are offset from 

the bone block and will come to lie posterior to the axis of the guide pin. The position of 

the tibial guide pin can be more accurately determined using the method of Amis and 

Jakob.1 The goal is to place the tibial guide pin in the center of the ACL tibial attachment 

site, which has been shown to lie at 41 - 44% along the Amis-Jacob line.27 
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Amis-Jakob line. The medial joint line is marked by the dotted white line. The Amis-

Jakob line (red line) passes through the posterior corner of the widest part of the medial 

tibial plateau (square posterior border) parallel to the medial joint line. The anterior tibial 

cortex represents 0% and the posterior tibial cortex 100% of the sagittal width of the 

tibia. The tibial guide pin position is calculated by dropping an orthogonal line (green 

line) from the point where the tibial guide pin crosses the medial joint line onto the Amis-

Jakob line. The distance from the anterior tibial cortex (0%) to the orthogonal projection 

onto the Amis-Jakob line (blue line with arrowheads) is calculated as a percentage of 

the total length of the Amis-Jakob line. The tibial guide pin in this case is located at 44% 

along the Amis-Jakob line, which places the guide pin in the center of the ACL tibial 

attachment site. 
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(A) 10 mm anatomic tibial tunnel created using fluoroscopy to assess the tibial guide pin 

position. The tibial guide pin was placed at 43% of the sagittal width of the tibia. (B) 

Anatomic ACL reconstruction using 10 mm bone-patellar tendon-bone autograft. This 

graft completely restored the length of the native ACL femoral attachment and the width 

of the ACL tibial attachment site. 

 
 
Summary 

Anatomic single-bundle (SB) ACL reconstruction refers to a SB ACL reconstruction in 

which the femoral and tibial bone tunnels are positioned within the native ACL 

attachment site. It has been proven biomechanically and clinically that anatomic ACL 

reconstructions better restore rotational stability compared to non-anatomic ACL 
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reconstructions. Anatomic ACL surgery is facilitated by using 3 portals and viewing the 

ACL femoral attachment site through the anteromedial portal. The clock-face reference 

method for locating the position of the ACL femoral tunnel has little role to play when 

performing anatomic ACL surgery. Identification of the center of the ACL femoral 

attachment site is better achieved using the following methods: identification of the 

native ACL footprint, identification of the lateral intercondylar and bifurcate ridges, an 

ACL ruler and fluoroscopy.   
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