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In 61% of multiligament knee injuries (MLKIs), the posterolateral corner (PLC) is involved. These patients frequently require
anterior cruciate ligament (ACL) and/or posterior cruciate ligament (PCL) reconstruction in addition to lateral stabilization.
Consequently, two or more tendon grafts are often necessary to achieve adequate knee reconstruction. The aim of this
study was to describe a surgical technique for combined anterolateral and posterolateral reconstruction without the need
for additional autologous tendon harvesting. This technique utilizes a continuous iliotibial band (ITB) autograft. The novel
surgical technique was performed on eight cadaveric specimens that had not undergone any previous knee surgery. A long,
continuous ITB graft is harvested using a double-bladed scalpel. Distally, it remains attached to Gerdy's tubercle. It is then
routed through the periarticular tissue and secured dorsocranially to the lateral femoral epicondyle, creating a lateral extra-
articular tenodesis. The remaining graft is then shuttled towards the anterior fibular head and passed through a previously
drilled fibular tunnel. After exiting the fibular tunnel dorsally, the graft is shuttled towards the femoral insertion of the
popliteal tendon and secured. This cadaveric study illustrates that a continuous iliotibial band autograft can be utilized to
perform a combined anterolateral and posterolateral reconstruction, with the graft sequentially following the trajectory of a
Lemaire's lateral extra-articular tenodesis and Arciero's posterolateral reconstruction technique. This technique may
present a useful alternative in cases of complex lateral multiligament knee injuries.
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stability [6]. ALL injury has been identified as a major
Introduction contributor to anterolateral rotational instability and
pathological pivot shifting [7]. In apparently isolated ACL

The posterolateral structures of the knee play a critical role in tears, the prevalence of concomitant injury to the

restraining tibial external rotation [1]. Consequently, research
on the management of chronic knee instability and
multiligament knee injuries (MLKIs) has increasingly focused
on posterolateral structures, including the lateral collateral
ligament (LCL), the popliteal tendon (PT), and the
popliteofibular ligament (PFL) [2]. In up to 61% of MLKIs, one
or more posterolateral structures are involved [3]. Conversely,
in 70% of cases with posterolateral injuries, the anterior
cruciate ligament (ACL) is also ruptured [4]. Overall,
posterolateral injuries are present in approximately 16% of all
ligamentous knee injuries, and in 56% of these cases,
multiple posterolateral structures are affected [4][5].

anterolateral capsular or ligamentous complex ranges from
19% to 90%, with most studies reporting an average of
approximately 40% [8][9][10][11]. Patients with combined ACL
and LCL injuries show a significantly higher prevalence of
anterolateral injury [11], possibly reflecting the mechanism of
trauma, as forces affecting the anterior and lateral pillars of
the knee also compromise the anterolateral structures. These
findings explain why multiple studies demonstrate that
adding an anterolateral procedure to ACL reconstruction,
either ALL reconstruction or lateral extra-articular tenodesis,
improves pivot-shift grades and reduces graft failure rates
[12][13][14][15]. Nevertheless, the definitive indications for

In addition to the posterolateral corner, the anterolateral anterolateral surgery remain under debate.

ligament (ALL) plays a big part in maintaining rotational knee
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Numerous surgical techniques have been developed for
lateral and posterolateral knee reconstruction. Anatomical
techniques, such as those described by Arciero and LaPrade,
provide superior rotational and varus stability compared with
non-anatomical approaches, such as the Larson technique
[16][17]18]. In terms of functional or biomechanical
outcomes, no significant  differences have  been
demonstrated among the various anatomical techniques [19]
[20][21][22]. These techniques generally require one, or, in the
case of the LaPrade method, two autologous or allogeneic
tendon grafts. One challenge in reconstructing MLKIs is
selecting the appropriate graft. Gracilis and semitendinosus
tendons are most commonly used for lateral reconstruction,
although the peroneus longus tendon has recently emerged
as an alternative autologous option [23][24]. Importantly,
approximately 87% of (postero-)lateral knee injuries are
accompanied by ACL or PCL rupture [4], often necessitating
multiple tendon grafts. In the presence of concomitant ACL
injury, quadriceps tendon or bone-patellar tendon—bone
(BPTB) grafts provide functional outcomes comparable to
hamstring grafts but may be associated with increased
donor-site morbidity and  postoperative  pain  [23].
Consequently, the semitendinosus autograft remains the
most frequently used graft for ACL or PCL reconstruction in
the setting of MLKIs [25]. Additionally, revision surgery is
required in roughly 7-10% of MLKI cases [26][27][28], further
increasing graft demand. Thus, treatment of these complex
injuries often necessitates harvesting multiple tendons,
sometimes even from the contralateral limb. While allogeneic
tendon grafts are a potential alternative, their biomechanical
equivalence and failure rates remain controversial [29][30][31]
[32]. Moreover, allografts are infrequently used in Europe due
to regulatory and financial constraints.

The purpose of this study was to describe a combined
anterolateral and posterolateral reconstruction technique
using a continuous iliotibial band (ITB) autograft. We
hypothesize that, in the setting of MLKIs, it is feasible to
reconstruct the posterolateral corner while simultaneously
augmenting the anterolateral corner without harvesting
hamstring or other tendon grafts.
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Materials and Methods

A total of eight knees (three left, five right) were obtained
from six body donors (1 &, 5 @; mean age 74.2 years + 9.13
years; mean weight 72.1 kg + 17.69 kg; mean height 1.69 m +
0.10 m). The study was conducted in accordance with the
Declaration of Helsinki (2008). All donors had previously
provided informed consent for the use of their bodies for
scientific research at the Institute of Anatomy, University of
Leipzig. Ethical approval was granted by the Ethical
Committee of the University of Leipzig (129/21). Exclusion
criteria included a known or visible history of knee surgery,
visible signs of tissue necrosis and forms of regional tissue
damage and extensive hematoma in the knee region. During
the recruitment period, however, none of the body donors had
to be excluded from this study.

The surgical technique included several key steps, including
subcutaneous harvesting of the continuous ITB graft, optimal
femoral fixation of the anterolateral limb, and closure of the
harvest site. For graft harvesting, a double-bladed 10 mm
scalpel (10 mm Tendon Knife, Karl Storz SE & Co. KG,
Tuttlingen, Germany) was primarily used. As an alternative,
an open-end hamstring tendon stripper (Pigtail Hamstring
Tendon Stripper, 7 mm, Arthrex, Naples, FL, USA) was tested.
The graft was then separated from the underlying muscle
tissue using a tendon separator and extracted using a tendon
cutter. Finally, the graft was fixed in the desired positions with
biointerference screws. The harvest site was closed using a
barbed surgical suture.

Surgical technique
e Skin Incisions (Figure 1)
» |TB Graft Harvesting (Figure 2)

e Anterolateral Extra-articular Tenodesis and First
Femoral Fixation Point (Figure 3)

e Fibular Tunnel Drilling (Figure 4)
¢ Reconstruction of LCL Limb (Figure 5)
e Second Femoral Fixation Point (Figure 6)

e Reconstruction of Popliteal Limb and End of

Surgical Procedure (Figure 7)

2/12



Skin Incisions

Figure 1. The procedure begins with identification and marking of relevant anatomical landmarks, including the patella (P),
patellar tendon (PT), tibial tuberosity (TT), Gerdy’s tubercle (GT), fibular head (FH), lateral epicondyle (LE), and lateral collateral
ligament (LCL). The primary incision (PI) is then marked between GT and FH. Using a ruler, a point 23— 25 cm proximal to GT,
depending on patient height, is identified along the course of the iliotibial band (ITB) to define the secondary incision (SI). It is

important to note that the proximal ITB lies more dorsally than might be expected based on the position of GT; the greater
trochanter can serve as a useful landmark for orientation. The primary incision is made to expose the ITB and GT, followed by

the secondary incision to identify the proximal end of the ITB.
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ITB Graft Harvesting

Figure 2. Following the incisions, subcutaneous fat is partially removed, and retractors are used to visualize the orientation of
the ITB fibers. A double-bladed scalpel (tendon cutter) is positioned longitudinally along the middle third of the ITB at the level of
GT and directed towards the previously identified proximal end. Alternatively, an open-end tendon stripper may be used. The leg

should be brought into adduction to properly tension the ITB. The ITB is then stripped, partially subcutaneously, until the
proximal incision is reached. In some cases, blunt separation of the subcutaneous fat from the ITB using a finger may be
necessary to facilitate smooth subcutaneous passage of the tendon cutter. Afterwards, a tendon separator is used to release
the graft from residual subcutaneous fat and underlying muscle. The graft is detached at its proximal end using a tendon cutter,
surgical scissors, or a scalpel, and the proximal end is reinforced with a high-tensile suture to enable shuttling without direct
handling of the graft. The graft may be soaked in vancomycin prior to fixation.
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Anterolateral Extra-articular Tenodesis and First Femoral Fixation Point

Figure 3. Following ITB graft harvesting, the lateral capsule and underlying femoral condyle are partially exposed. The femoral
insertion of the LCL is identified whenever possible; if not, the lateral epicondyle (LE) serves as an anatomical landmark. Small
anterior and posterior periarticular incisions are made along the LCL or its remnants. An Overholt clamp is introduced through
the posterior incision, without piercing the knee joint synovium, and advanced through the periarticular tissue toward the
anterior incision, thereby creating a corridor deep to the LCL remnants. The reinforced ITB graft is then shuttled through this
corridor toward the LE. Posterior and superior to the LE, the first femoral fixation point (FFP) is identified. This corresponds to
the femoral attachment of Lemaire’s lateral extraarticular tenodesis and represents the dorsal fixation site for the Arciero
reconstruction. A 3.4-mm hole is drilled to create the femoral socket for graft fixation. The ITB graft is secured at the FFP,
effectively constituting a lateral extra-articular tenodesis. Several fixation methods may be used; in this technique, a suture is
loosely placed around the graft near the insertion site and threaded into a screw. As the screw anchor is advanced into the
drilled bone socket, it compresses the graft at the level of the suture, providing stable fixation and guidance. With appropriate
graft tensioning, the first screw is inserted at 30° of knee flexion. An onlay fixation may be chosen alternatively, though it may
allow gradual tension loss due to the continuous course of the graft. Transosseous fixation techniques are not recommended
for the first femoral fixation point because of the continuous graft configuration and the risk of tunnel conflict during
concomitant ACL or PCL reconstruction. This completes the first part of the procedure.
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Fibular Tunnel Drilling

Figure 4. Now the second part of the procedure, representing Arciero’s posterolateral reconstruction, begins. First, the fibular
head (FH) is identified at the dorsal border of the ITB, just below the knee joint line. The biceps femoris muscle inserts onto the
FH and may serve as an anatomical landmark. A small fascial incision is made posterior to the biceps femoris to expose the
dorsal border of the FH. In cases of extensive soft-tissue injury requiring a more invasive approach, or when peroneal nerve
neurolysis is indicated, the peroneal nerve is identified, looped with an elastic vessel loop, and protected throughout all
subsequent steps. If the peroneal nerve is found to be injured, plastic surgery may be required to restore continuity. A second
small fascial incision is then made at the anterior border of the FH, through which the fibular tunnel (FT) is drilled. The correct
drilling trajectory, anterolateral to posteromedial with slight cranial angulation, is first established using a K-wire, followed by
drilling of the FT along the same trajectory. If the surgeon chooses to secure the graft within the fibular canal, the tunnel
diameter should correspond to the screw size. Regardless, the tunnel must be wide enough to allow passage of the ITB graft. A
suture-passing wire is used to introduce a shuttle thread through the FT. The looped end of the shuttle thread should exit the FT
anteriorly to facilitate later graft passage.
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Reconstruction of LCL Limb

Figure 5. Next, the ITB graft is shuttled toward the anterior aspect of the FH. An Overholt clamp is inserted through the anterior
FH incision and advanced through the periarticular tissue toward the femoral fixation point of the lateral extra-articular
tenodesis, i.e., the first femoral fixation point (FFP). The graft is then guided toward the anterior FH. Using the previously placed
shuttle thread, the graft is passed through the FT. At this stage, the graft may be secured within the fibula using a biocomposite
interference screw. We chose not to do so, because only one graft end is available, and the LCL limb (LL) of the Arciero
reconstruction is already secured proximally at the FFP. If a fibular interference screw is used, the leg should be positioned at
30° of flexion, with slight internal rotation and slight valgus, before tensioning [33].
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Second Femoral Fixation Point

Figure 6. The femoral insertion of the popliteus tendon, corresponding to the second femoral fixation point (SFP), is then
identified. This can be done by palpating the popliteus tendon, or alternatively, by selecting a point at least 18 mm anterior to the
first femoral fixation point. A small incision is made at this location. An Overholt clamp is used again to establish a corridor
between the SFP and the dorsal FH, through which the graft is shuttled. For an anatomical reconstruction, the ascending
Arciero graft, which replicates the popliteus tendon, should pass deep to the descending LCL limb (LL) of the graft. However, to
replicate Lemaire's lateral extra-articular tenodesis technique accurately, the ascending graft must pass superficial to the extra-
articular tenodesis graft. In this configuration, the reconstructed LCL functions as a hypomochlion for the extra-articular
tenodesis in knee extension. This is achieved by exiting the periarticular tissue after passing deep to the LL-graft and then re-
entering superficial to the extraarticular tenodesis graft.
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Reconstruction of Popliteal Limb and End of Surgical Procedure

Figure 7. The ascending Arciero graft is then secured at the second femoral fixation point using the same technique and
implants described previously. Now, a transosseous fixation method may be employed if preferred. At this stage, the
extraarticular tenodesis (ALL, red), Arciero’'s LCL limb (LL, green), and Arciero's popliteal limb (PL, green) are fully reconstructed.
Ultimately, the ITB is closed with a barbed surgical suture to restore subcutaneous integrity.

Discussion

This cadaveric demonstration shows that reconstruction of
the anterolateral and posterolateral structures of the knee
using a single continuous iliotibial band graft represents a
potentially viable alternative to existing techniques for lateral
knee stabilization, offering the advantage of addressing
multiple stabilizing structures with a single graft. Technically,
this reconstruction can be achieved by routing the graft along
the anatomical course described in Lemaire’'s modified lateral
extra-articular tenodesis [34] and Arciero's posterolateral
reconstruction [33], thus combining two surgical procedures.

Posterolateral reconstruction techniques have evolved over
time. In 2001, Larson first described a fibular-based
technique using a single femoral socket [35]. This approach
was later modified by adding a second femoral fixation point;
however, the insertion sites were still considered “non-
anatomic’36. In 2005, Arciero introduced a revised
reconstruction technique, adjusting the fibular drill angle and
relocating the femoral fixation points to the anatomic
insertion sites of the LCL and popliteus tendon [33]. More
recently, LaPrade et al. proposed a tibiofibular-based
technique, which has been shown to be equivalent to
Arciero's anatomic reconstruction [20][21][22]. All of these
techniques require tendon graft harvesting. Our proposed
technique allows reconstruction of the PLC without the need
for autologous tendon grafts, utilizing the central portion of
the ITB instead. Generally, the ITB functions well as a graft,
particularly due to its favorable load-bearing properties [37].
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Although stiffness and ultimate load to failure of the ITB are
lower than those of hamstring grafts, they are comparable to
the stiffness and ultimate load to failure of the native LCL and
PFL [38][39][40][41]. Therefore, the ITB may present a
promising graft option for lateral knee reconstruction.
However, ITB integrity must be confirmed before proceeding.
If the ITB is found to be ruptured, an alternative posterolateral
reconstruction technique should be selected.

Admittedly, there is no definitive evidence that harvesting
hamstring tendons negatively affects knee stability. However,
compared with other graft options, hamstring harvest,
particularly combined semitendinosus and gracilis harvest,
may result in slightly increased anterior knee laxity on a
biomechanical level [42][43]. In isolated ACL injuries, this
does not appear to compromise clinical outcomes. However,
in the setting of concomitant MCL injury, the hamstring
muscles play a significant role in maintaining knee stability;
therefore, preservation of these tendons should be
considered [44]. Furthermore, no studies have specifically
investigated the effects of hamstring harvesting in the
context of preexisting complex MLKIs. Accordingly, we
propose that in cases of MLKIs, avoiding gracilis harvesting
for lateral reconstruction and using the ITB instead may
represent a viable option. It should be emphasized, however,
that this approach is not intended to replace hamstring
harvesting in general, and ITB utilization is only feasible if the
ITB itself is intact; a question that is currently under
investigation.
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Finally, we want to address the additional lateral extra-
articular tenodesis in our technique. The anterolateral
ligament has recently been rediscovered and has received
considerable attention [45]. Its role in constraining internal
tibial rotation remains controversial, with studies supporting
both sides of the argument [6][46]. Nonetheless, clinical
randomized controlled trials have demonstrated reduced
revision improved  stability when ACL
reconstruction is combined with lateral extra-articular
tenodesis [12][13][14][15]. Admittedly, there is no evidence for
favorable outcomes in lateral MLKIs when additionally
addressing the anterolateral corner. However, we believe it is
reasonable to hypothesize that, if a benefit exists for isolated
ACL reconstruction, similar advantages may be observed in
cases of combined ACL and lateral (and MCL) multiligament
injuries. Consequently, in MLKIs classified as Schenck Ill-L or
higher, with a pathological pivot-shift test, additional
anterolateral stabilization may be considered.

rates and

Limitations

Our study has several limitations. Firstly, tensioning the graft
through the procedure is a key aspect of this technique and
may be challenging. Future studies will also aim to define the
precise graft length required, which may allow for a reduction
in the distance between the skin incisions and facilitate
easier subcutaneous closure of the ITB. With the currently
described incision strategy, ITB closure is possible, but
technically challenging, and we intend to address this issue in
subsequent work. The required skin incisions are inherently
associated with potential risks, including postoperative pain,
wound-healing complications, and scarring. Accordingly,
meticulous and atraumatic soft-tissue handling is strongly
recommended to minimize these complications. As with any
anchor-based technique, precise tunnel placement and
appropriate hardware selection are critical determinants of
procedural success. Inadequate implant quality or fixation
strength may result in loss of graft tension, construct
instability, persistent or recurrent rotatory instability, and, in
the worst case, graft failure. Furthermore, femoral and tibial
tunnel positioning must be carefully planned and executed to
minimize the risk of tunnel convergence, hardware
interference, and postoperative overconstraint of the joint.

Ultimately, even if these limitations are resolved, the
proposed technique is likely to remain reserved for select
cases of complex lateral MLKIs and patients with fitting
anatomy. Variations in anatomy, such as very high BM],
visibly short thighs, or any history of lateral knee surgery may
limit the possibility of harvesting a continuous ITB graft.
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Conclusion

This cadaveric study illustrates that a continuous iliotibial
band autograft can be utilized to perform a combined
anterolateral and posterolateral reconstruction, with the graft
sequentially following the trajectory of a Lemaire’s lateral
tenodesis and Arciero's posterolateral
reconstruction technique. This technique may present a
useful alternative in cases of complex lateral multiligament
knee injuries.

extra-articular
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