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TransMedial All-Inside Posterior Cruciate Ligament
Reconstruction Using a Reinforced Tibial Inlay Graft
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Abstract: Surgical reconstruction of the posterior cruciate ligament (PCL) is technically demanding. Potential challenges
include visualization of the tibial footprint and drilling of the tibial tunnel without damaging posterior neurovascular
structures, as well as graft selection, deployment, tensioning, and fixation. We present a novel TransMedial all-inside
arthroscopic technique (technique designed by A. J. Wilson with support from Arthrex) using a single hamstring tendon
graft, fixed with adjustable cortical suspensory devices. The technique simplifies the difficult steps encountered during PCL
reconstruction and is safe and reproducible. All arthroscopic viewing is accomplished from the lateral portal, and femoral
socket preparation is performed from the medial side with specially contoured instruments, which allow accurate
marking, measuring, and anatomic positioning of the graft. The quadrupled semitendinosus graft can be augmented with
composite polymer tape for increased strength and initial stability. We use outside-in drilling to create retrograde femoral
and tibial sockets. Cortical suspensory fixation on the tibial side can be supplemented with anchor fixation. We use an
arthroscopic tibial inlay technique that better approximates native knee anatomy. This also avoids the “killer turn,”
a problem seen in transtibial PCL reconstruction techniques, which theoretically induces graft laxity due to abrasion with
cyclic loading. This technique can be further adapted to allow a modified double-bundle or TriLink graft (technique
designed by A. J. Wilson with support from Arthrex.).
osterior cruciate ligament (PCL) injuries are uncom-
Pmon and usually occur in the context of combined
ligamentous knee injury. Isolated PCL tears account for
approximately 3% of acute knee injuries. Although iso-
lated PCL deficiency has traditionally been treated
nonoperatively with reasonable outcomes, a significant
proportion of patients have a deterioration in knee
function and premature development of medial and
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patellofemoral compartment osteoarthritis due to
abnormally high contact forces.1

The evolution of surgical arthroscopic techniques and
instrumentation, combined with an improved under-
standing of PCL anatomy and biomechanics, has led to
an increased impetus for posterior cruciate ligament
reconstruction (PCLR). However, the optimal tech-
nique for PCLR has not yet been established, with
almost every aspect of the surgical procedure and
postoperative rehabilitation remaining controversial.
Operative challenges include visualization of the tibial
footprint and drilling of the tibial tunnel without
damaging posterior neurovascular structures. The
choice, configuration, deployment, tensioning, and
fixation of the graft are also contentious. The Trans-
Medial all-inside technique (technique designed by A. J.
Wilson with support from Arthrex) simplifies many of
these technically challenging steps. Using specially
contoured instruments and lessons learned from the
translateral all-inside anterior cruciate ligament (ACL)
reconstruction technique previously published by our
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Fig 1. Instruments used in TransMedial
PCLR socket preparation. (A) Curved
calibrated RF device (Coolcut Cali-
Blator) used to clear the PCL footprint
and to measure and mark the socket
position. (B) AL portal view of the RF
probe tip used in marking the femoral
socket position in a right knee. (C) RF
probe tip used to clear the tibial foot-
print of a left knee as the RF arm
retracts the posterior capsule. (D) Tibial
aiming guide, positioned over the
marked retro-socket position within
the tibial footprint of the left knee. (E)
Intraoperativefluoroscopic (lateral view)
confirmation of guide pin placement in
the tibial footprint of a left knee.
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group,2 the senior author has devised this safe and
reproducible technique for PCLR. To our knowledge, it
is the only arthroscopic all-inside tibial inlay technique
that uses a single hamstring tendon and suspensory
cortical fixation on both the tibial and femoral sides of
the graft.
Fig 2. Composite polymer tape of a reinforced Arthrex
GraftLink is anchored in the anterior tibial cortex, providing
supplementary fixation in a right knee.
Technical Note

Instruments
A specific set of instruments is required for visualizing

the PCL footprint, socket preparation, graft preparation,
tensioning, and fixation (Video 1). We use both
a standard 30� arthroscope and a 70� arthroscope to
facilitate visualization of the posterior tibial footprint of
the PCL and a curved calibrated radiofrequency (RF)
device (Coolcut CaliBlator; Arthrex, Naples, FL) (Fig 1A)
to aid soft-tissue clearance in the footprint and define
graft positioning. The RF device is preferred to a shaver
because it allows better preservation of the bony
anatomic landmarks of the footprint. Furthermore, it is
contoured so that while the probe tip is being used to
debride the tibial footprint, the arm is in an optimal
position to retract the posterior capsule, thus protecting
the posterior neurovascular structures. The arm of the
RF device is calibrated to facilitate direct measurement
of the intended retro-socket position, which can be
marked with the probe tip in the footprint before dril-
ling (Figs 1B and 1C).
As previously described for “all-inside” ACL recon-

struction,3 we use a combined guide pin and retrograde
drill (second-generation FlipCutter; Arthrex) to create
bone-preserving femoral and tibial sockets. Anatomically
contoured instruments from the PCL RetroConstruction
Drill Guide Set (Arthrex) are used for socket preparation.
These instruments include a Tibial PCL Marking Hook
(Fig 1D) and Femoral PCL Marking Hook (Arthrex)
for the RetroConstruction Drill Guide. The Retro-
ConstructionDrill GuideHandle is rigid sowhen it is used
with the tibialmarkinghook, thehookarmcanbeused to
firmly and reliably push the posterior capsule awaywhile
introducing the guide pin and retrograde drill (Fig 1E).
This optimizes safety in drilling the tibial socket by
improving the view through retraction and shielding of
the posterior neurovascular structures.
Our technique for arthroscopic tibial inlay is a modi-

fication of that described by Campbell et al.,4 using



Table 1. Key Steps in TransMedial PCLR

1. Semitendinosus graft harvest
2. Preparation of graftdGraftLink, GraftLink with reinforcement, or

TriLink
3. Tibial footprint preparation with neurovascular protection

� RF device that protects neurovascular structures
� Direct measuring and marking of tibial socket position
� Aiming guide arm retracts posterior capsule while creating 30-

mm retro-socket
4. Direct measurement and marking of femoral socket position
5. Retrograde drilling of 20-mm femoral socket(s)
6. Graft deployment through AM portal; 15 mm of tibial end and

then 15 mm of femoral end(s) passed into sockets
7. Graft fixation and tensioning

� Tibial TR ABS button applied and then femoral ends tensioned
� AL bundle tensioned in 90� of flexion
� PM bundle tensioned in 30� of flexion
� Final tensioning of tibial end in 90� of flexion after knee is

cycled and review of posterior drawer test
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a composite autograft. Unlike the graft used by that
group, our graft is composed entirely of soft tissue
(semitendinosus tendon) secured with cortical suspen-
sory fixation devices on both the tibial and femoral sites
(GraftLink; Arthrex). We use a no-button TightRope
(TR) ABS Implant and Button (Arthrex) on the tibial
side and a reverse-tension ACL TR (Arthrex) on the
femoral side. The latter has a smaller button already
incorporated into the implant.
In cases in which the diameter of the semitendinosus

graft is insufficient, the construct can be augmented with
a high-strength composite polymer tape (FiberTape;
Arthrex) for increased strength and initial stability. In
this circumstance, cortical suspensory fixation can be
supplemented by a knotless anchor fixation (SwiveLock;
Arthrex) into the anterior tibial cortex (Fig 2).
The key surgical steps are listed in Table 1.

Patient Positioning
The patient is positioned supine on a radiolucent table

with the operative knee flexed to 90�, supported with
a padded side support and footrest. A high thigh tour-
niquet is inflated throughout.

Arthroscopy Portals
A high anterolateral (AL) portal is first created adja-

cent to the patellar tendon. A low anteromedial (AM)
portal, also adjacent to the patellar tendon, is then
established under direct vision, in line with the ACL
and just above the intermeniscal ligament, to facilitate
access to the tibial PCL footprint. A standard poster-
omedial (PM) portal is created under direct vision by
use of the 70� arthroscope through the AL portal.

Graft Harvest and Preparation
The semitendinosus is harvested with a tendon

stripper through a 2- to 3-cm oblique incision over the
pes anserinus (Video 1). This typically provides 27 to 29
cm of graft that is then quadrupled in the standard
fashion to form a GraftLink construct (Fig 3A), as
previously described for all-inside ACL surgery.3 The
graft is typically 8.5 mm in diameter and 70 mm in
length. If the GraftLink is of small diameter or there are
concerns about graft strength and initial stability, a loop
of high-strength composite polymer tape (FiberTape) is
incorporated into the construct (Fig 3B).
When there is a concomitant posterolateral corner

injury or a suspicion of rotational instability in addition
to anteroposterior laxity, we reconstruct the PCL using
a modified double-bundle technique proposed by the
senior author. Like GraftLink, the TriLink construct
(technique designed by A. J. Wilson with support from
Arthrex) (Fig 3C) is fashioned using only the semite-
ndinosus tendon. It is constructed into a Y-shaped
trifurcate graft (with a single tibial, AL femoral, and PM
femoral bundle), and a TR is suspended from each limb
of the graft.
Each end of the graft is marked at 15 mm. This acts as

an arthroscopic visual aid during graft passage and
helps ensure that the correct length of graft enters the
retro-sockets. We aim to place 15 to 20 mm of graft in
the retro-sockets, which leaves 35 to 40 mm of intra-
articular graft. This intra-articular distance is similar to
the length of the native PCL (32 to 38 mm).4-6

Tibial Socket Preparation
A 70� arthroscope inserted through the PM portal

facilitates visualization of the posterior tibia. We use the
RF device to clear the tibial footprint (Fig 1C), before
measuring and then marking the intended socket
position at approximately 40% of the mediolateral
distance (typically 7 mm) between the posterodistal
aspect of the posterior horn of the medial meniscus and
the lateral cartilage margin of the posterior tibial
plateau and 2 mm proximal to the “bundle ridge” (the
posteroinferior bony ridge separating the AL and PM
bundles). These measurements have recently been
validated arthroscopically in cadaveric knees.7

The tibial aiming guide (Fig 1D) is inserted through the
AM portal and positioned over the marked area in the
PCL footprint. The drill guide handle is typically set
between 70� and 80� to avoid placing the socket inferior
to the “killer turn.” Fluoroscopy is used to confirm
placement and to ensure that the guide pin exits
perpendicular to the posterior tibial facet when initially
used (i.e., in antegrade mode) (Fig 1E). The retrograde
drill is sized according to the graft diameter. A large-bore
suction shaver is used through the PM portal to facilitate
removal of bony debris during the reaming process
(Video 1). Socket depth is measured during retrograde
drilling from the calibrated shaft markings on the drill
pin. We typically drill a 30-mm socket to accept
approximately 20 mm of graft. The additional 10 mm
accommodates any graft laxity during final tensioning.



Fig 3. Hamstring grafts used in trans-
medial PCLR: (A) GraftLink, (B) Graft-
Link reinforced with FiberTape, and (C)
TriLink.
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After reaming, a stiffened plastic sleeve containing
a striped looped suture (TigerStick; Arthrex) is passed
through the drill sleeve and into the joint. The suture
loop end is retrieved with a suture grasper and pulled
through the AM portal (Video 1) for later graft passage.
Tibial socket preparation is the same for both Graft-

Link and TriLink reconstruction.

Femoral Socket Preparation
For GraftLink (single-bundle reconstruction), we aim

to reconstruct the AL bundle because of its favorable
biomechanical properties. In the TransMedial tech-
nique, we use the medial portals as working portals and
the AL portal for viewing the lateral wall of the medial
femoral condyle in the intercondylar notch. The wall is
prepared by use of the RF device. Arthroscopic bony
landmarks, particularly the medial bifurcate promi-
nence, roof of the notch, and cartilage margins, are
identified. The RF device is used to measure and then
mark the intended socket position (Fig 1B). The center
of the AL bundle is identified at a point triangulated
among 3 arthroscopic landmarks: proximal to the
medial bifurcate prominence, 7 mm posterior to the
cartilage margin at the apex of the notch, and approx-
imately 8 mm proximal to the distal articular cartilage
margin, in a line parallel to the long axis of the femur.
For TriLink reconstructions, the AL socket is prepared

as described earlier and the PM socket is triangulated to
a point distal to themedial bifurcate prominence, 11mm
above the posterior cartilage margin and 8mm proximal
to the distal articular cartilage margin, and approxi-
mately in a line parallel to the long axis of the femur.
These measurements are similar to those recommended
by LaPrade and colleagues7 and other authors.5,8,9

The femoral sockets are also created through the
AM portal with the retrograde drill. For GraftLink
constructs, a 20-mm socket is created in the AL posi-
tion, and for TriLink, an additional 20-mm socket is
created at a different angle to accommodate the PM
bundle. The socket diameter is typically 5.5 or 6 mm to
match the diameter of the individual bundles. We aim
to leave a minimum of 3 mm between the sockets to
avoid confluence and improve footprint fill and
consequent PCL biomechanics.9

After socket reaming, a stiffened plastic sleeve contain-
ing a plain looped suture (FiberStick; Arthrex) is passed
down the drill sleeve into the joint and the suture loop
retrieved through the AM portal for later graft passage.

Graft Deployment
The looped sutures from the tibial and femoral sockets

are collectively retrieved with a suture grasper passed
through the AM portal. A single end of each suture is
withdrawn, ensuring that there is no soft-tissue
entrapment. A snare at the retrieved end of each suture
is individually linked to the TR of the GraftLink or



Table 2. Indications, Contraindications, Advantages, and
Limitations of TransMedial All-Inside PCLR

Indications
� Acute isolated complete rupture of PCL in athletic patients
� Acute complete PCL rupture in a multiple ligamenteinjured
knee

� Symptomatic chronic PCL deficiency or chronic grade II PCL
laxity that has been unresponsive to conservative management

Contraindications
� Grade I PCL laxity
� PCL insertion-site avulsion injuries

Advantages
� Single semitendinosus hamstring graft
� Gracilis preserved as secondary stabilizer or for use as further
graft

� Graft versatility: single-bundle, double-bundle, and graft
reinforcement options are available by use of same technique

� Graft reinforcement provides initial stability by preventing
stretching and graft laxity during healing phase

� Anatomically contoured instruments that protect posterior
neurovascular structures

� Direct measurement methods used for anatomic placement of
sockets

� Bone-preserving retro-sockets instead of full-length intraosseous
tunnels

� Cortical suspensory fixation with adjustable tensioning used at
both tibial and femoral sites

� Supplementary tibial fixation with knotless anchor ensures
initial stability during healing

� Arthroscopic tibial inlay technique, avoiding killer turn of
transtibial PCLR and avoiding morbidity of open tibial inlay
PCLR

Pitfalls and risks
� Inadequate graft length

B Care must be taken to identify and harvest only the
semitendinosus; if length is inadequate (<28 cm),
a quadrupled semitendinosus and gracilis tendon can be used
to create a mega-GraftLink

� Longer graft preparation time (as compared with time taken for
traditional whipstitching)

� Suture entanglement during graft passage
B When pulling the suture loops through the AL portal, they
may become entangled; to avoid this, snares are formed at the
single end of each lead suture so that they cannot become
intertwined; the snares are used to lasso the graft into the knee
joint and then into the sockets

� Graft bottoming out before final tensioning
B Retro-sockets must have sufficient depth (10 mm greater than
expected intra-socket graft length) to accommodate any slack
in the graft; insufficient socket depth will cause the graft to
bottom out, leaving residual intra-articular graft laxity

� Over-constraining knee
B Pulling too much graft into the sockets by over-tensioning will
reduce the intra-articular length of graft and over-constrain
the knee
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TriLink and used as a lead suture to draw the graft into
the sockets (Video 1).
Under arthroscopic visualization, 15 mm of the tibial

end is pulled into the tibial retro-socket through the
AM portal. The adjustable button for the TR ABS is
applied to the tensioning sutures and seated onto the
anterior tibial cortex for cortical fixation and, later, final
tensioning. The femoral ends are then pulled into the
joint (PM bundle first for TriLink) and partially seated
in the respective retro-socket(s) by advancing the TRs
through the guide pin tunnels on their lead sutures
(Video 1). The buttons are flipped beyond the femoral
cortices. Care is taken to ensure that there is no soft-
tissue interposition because this would reduce the
quality of graft tensioning and fixation.

Graft Fixation and Tensioning
Our tensioning regimen reflects the differing tension

profile of each bundle of the native PCL during knee
flexion.We tension theGraftLink constructwith the knee
in 90� of flexion and concomitant anterior tibial trans-
lation. With the button flipped and docked firmly against
the medial femoral cortex, the free ends of the femoral
tensioning suture of the TR are pulled back and forth to
tension the residual length of graft within the retro-
socket. The same process is repeated on the tibial side.
It is vital to ensure that the retro-sockets have suffi-

cient depth to accommodate any slack in the graft.
Insufficient socket depth will cause the graft to “bottom
out,” leaving residual laxity, a difficult problem to
correct at this stage of the procedure. Therefore we drill
the tibial socket to a depth of 30 mm and the femoral
sockets to 20 mm for this purpose. Conversely, pulling
too much graft into the sockets by over-tensioning will
reduce the intra-articular length of graft and over-
constrain the knee.
The knee is cycled several times through full range of

movement before the TR button fixation is verified and
readjusted at 90� of flexion. Before the tensioning
sutures are cut, the posterior drawer test and arthros-
copic visualization are used to verify satisfactory fixa-
tion and restoration of normal anteroposterior laxity.
For reinforced GraftLink constructs, the free ends of the
polymer tape loop are then anchored distally in the tibia
(Fig 2).
With TriLink constructs, the femoral ends are

tensioned in 30� and then 90� of flexion because at
these angles, the PM and AL bundles of the native PCL
are most taut. We do not tension the PM bundle in full
extension because at 30�, the PM bundle is thought to
be active whereas the capsular and collateral structures
are slack, thereby allowing the PM graft to function
independently. After cycling the knee, final tensioning
of the tibial and AL bundles is performed at 90� of
flexion. Before closure, the wounds and hamstring
harvest tract are infiltrated with a large volume of dilute
local anesthetic.10

Postoperative Rehabilitation
Our standardized protocol is similar to the recom-

mendations made in a recent review by LaPrade and
colleagues.11 Although there are no established guide-
lines for optimal PCL rehabilitation, it is agreed that
proper functioning of the quadriceps musculature is



Fig 4. Postoperative radiographic
appearance after right PCLR with
a reinforced GraftLink construct: (A)
anteroposterior view and (B) lateral
view.
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essential to recovery because it aids in dynamic stabi-
lization of the knee. After surgery, a hinged knee brace
is worn continuously for 12 weeks. For the first 6
weeks, patients are restricted to partial weight bearing
with the brace locked in extension. The focus is on
quadriceps activation, passive prone knee flexion from
0� to 90�, and active extension exercises. From 6 to 12
weeks, the patient is allowed to fully bear weight with
the brace in situ and range of movement is increased to
0� and 120� of flexion. Patients are restricted from
squatting or sudden deceleration for 6 months. At 6
months, patients may begin straight-line jogging if
quadriceps and hamstring deficits are less than 20%.
Once the patients can run straight ahead at full speed,
they are allowed to progress to lateral running, cross-
overs, and cutting exercises before returning to sport at
9 to 12 months.

Discussion
The TransMedial technique is the first arthroscopic

all-inside tibial inlay approach that uses a single ham-
string tendon and suspensory cortical fixation on both
the tibial and femoral sides of the graft, conferring
several potential benefits over traditional approaches.
The use of a single semitendinosus autograft eliminates
morbidity associated with bone-tendon autografts and
the risks of allografts.12 In addition, by preserving the
gracilis, the patient does not lose deep knee flexion and
internal rotation strength as reported by some authors,13

although a more recent study refutes this.14 Another
benefit of preserving the gracilis is that it can be used to
reconstruct other ligaments in patients with multiliga-
ment injuries.
The anatomy of the native PCL has been well docu-

mented in the literature.6,15 According to Hoher et al.,12

the ideal graft for PCLR would replicate an intact native
PCL, with a large fan-shaped femoral footprint and
comparatively smaller tibial insertion footprint. In
addition, harvest-site morbidity should be minimal,
with easy graft passage, secure fixation in an anatomic
position, and expedient graft incorporation. Although
a quadrupled semitendinosus graft is not perfect by this
definition, we believe that our graft constructs, partic-
ularly the TriLink, approach this description of an ideal
PCL graft.
Using GraftLink for single-bundle (AL) PCLR, we use

a 28-cm length of tendon to achieve a graft diameter of
at least 8.5 mm and an intra-articular length between
35 mm and 40 mm with at least 15 mm of length
docked into the retro-sockets. Zantop et al.16 have re-
ported that a 1.5-cm graft-tunnel interface is adequate
for satisfactory pullout strength for hamstring tendons
used in cruciate ligament reconstruction. Interestingly,
Hoher et al.12 suggested that PCL grafts should be
longer than those used in ACL reconstruction because
the intra-articular distance for a PCL substitute
approximates 4 cm. However, our 6.5- to 7-cm Graft-
Link, which we also use for ACL reconstruction,
reproduces the length of the native PCL and replicates
the superior biomechanics (ultimate load to failure,
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stiffness, initial stability) of a 4-stranded hamstring
graft.17 In a cadaveric study comparing 3 different graft
constructs, a quadrupled tendon graft had the greatest
translation during continuous loading when compared
with patellar tendon and tendo-Achilles grafts.17

Therefore 1 potential concern with this soft-tissue
construct is that the graft will stretch and potentially
cause residual PCL laxity. We overcome this risk post-
operatively by having the patient wear a brace for 12
weeks to restrict posterior translation of the tibia while
tendon-bone integration occurs.
TriLink PCLR is technically more difficult than single-

bundle reconstruction, but it re-creates the native PCL
anatomy more accurately. Anatomic studies have
shown that the tibial attachment of the PCL is
substantially more compact than the femoral attach-
ment; therefore a single tibial tunnel and 2 femoral
sockets are hypothesized to allow good restoration of
the anatomy of the native PCL.7 Biomechanical studies
have shown that the key determinant in controlling
posterior tibial laxity in anatomic PCLR is the femoral
tunnel placement on the medial wall and roof of the
intercondylar notch.18 Consequently, a trifurcate graft
is the construct of choice for surgeons performing both
open19 and arthroscopic tibial inlay9,20 PCLR.
The advantages and disadvantages of double-bundle

and single-bundle PCLR are still unclear. Biomechanical
studies have shown that the double-bundle technique
may have a stability advantage over the single-bundle
technique21; however, this has not yet been confirmed
in clinical trials.6,22 Like Kohen and Sekiya,22 we believe
that double-bundle PCLR is a better option for control-
ling knee rotational stability in the presence of combined
PCL/posterolateral corner instability.
Femoral tunnel positioning in PCLR is unreliable, and

despite a wide range of published techniques,18 there
remains no consensus on how to determine optimal
placement. We use direct measurement from consis-
tently recognizable arthroscopic landmarks to locate the
center of the sockets in the footprint. This method
devised by the senior author appears to be reliable and
reproducible but has not yet been validated for PCLR. A
recent cadaveric study has provided quantitative
measurements of tunnel positions from arthroscopic
landmarks that can be used for a direct measurement
technique,7 although in contrast to ACL reconstruc-
tion,23 no in vivo studies are available.
The optimal method for graft deployment and fixation

in PCLR remains controversial. The superiority of
transtibial, open inlay, and arthroscopic inlay techniques
has not yet been established in clinical studies.24,25

Laboratory testing suggests that transtibial and inlay
techniques (arthroscopic or open) have similar stability
at the time of initial fixation but that inlay techniques
protect graft integrity and prevent graft attenuation with
cyclic loading around the killer turn.6 The arthroscopic
inlay technique does minimize the potential morbidity
and the neurovascular risks associated with posterior
capsulotomy used in the open tibial inlay technique.
Drawbacks, however, include the need for removal of
residual PCL tissue in the footprint to identify bony
landmarks, which may be beneficial to ligament healing
and postoperative rehabilitation.26 Another possible
limitation is the potential for over-constraint of the knee
when tensioning the graft.
The goal of graft fixation is to provide support to the

graft-bone interface until biologic incorporation is
complete. Sharpey-like fibers form within 4 weeks
postoperatively and typically mature by 8 to 12 weeks.
Their size and number correlate positively with graft
pullout strength and are influenced by several variables
including fixation type. Although composite tendon-
bone grafts provide theoretical advantages of superior
fixation strength and shorter graft incorporation
periods when compared with our technique, recent
studies have shown comparable stability using arthros-
copic techniques with suture fixation when compared
with the traditional open inlay techniques with bone
block tibial ends.25,27 Furthermore, biomechanical
testing of GraftLink versus interference screws in
porcine knees showed an ultimate load of 1,012 �102
N, cyclic displacement of 2.5 � 0.8 mm, and a common
mode of failure at the suture-tendon junction.28,29

These results were all superior to those for interference
screws and are within the limits expected for PCL graft
constructs,17 though still not as strong as the native
PCL.17

Additional pullout strength can be achieved by adding
a supplementary fixation device to the graft.30,31 With
cyclic loading, the maximum load to failure and stiff-
ness of such hybrid soft-tissue fixations are similar to
those of bone plug fixation.32

The indications, advantages, and limitations are
highlighted in Table 2.

Conclusions
The TransMedial technique is a safe, reproducible,

and versatile approach that simplifies many of chal-
lenging aspects associated with PCLR. Thus far, we have
only performed 5 cases and only have short-term
radiographic (Fig 4) and clinical outcome results (mean,
6 months). Work is ongoing to define the biomechan-
ical and longer-term clinical efficacy of the technique.
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