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edial Patellofemoral Ligament
econstruction: Docking Technique

aren J. Boselli, MD,* Andrea L. Bowers, MD,† Beth E. Shubin Stein, MD,†

nd Christopher S. Ahmad, MD*

The management of patellar instability has advanced with an improved understanding of the
critical role of the medial patellofemoral ligament (MPFL), along with the development of
novel techniques for ligament reconstruction. The docking technique for MPFL reconstruc-
tion offers several technical advantages, including anatomically accurate reconstruction,
ease of confirmation of graft isometry, and simplicity of graft tensioning and fixation.
Biomechanically, the femoral fixation provides a combined interference screw and suture
anchor construct. Imbrication of the vastus medialis obliquus (VMO) and medial retinac-
ulum contributes additional dynamic support to the medial soft-tissue reconstruction. The
docking technique offers a simplified and accurate approach to MPFL reconstruction, with
consistently favorable postoperative results in the management of patellar instability.
Oper Tech Sports Med 18:98-106 © 2010 Elsevier Inc. All rights reserved.
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atellar instability is a common yet complex disorder,
which can be disabling for young individuals.1 Many el-

ments contribute to patellofemoral stability, which can be
onceptually divided into bony and soft-tissue structures. In
atients with normal osseous architecture, it is generally ac-
epted that soft-tissue abnormalities are responsible for in-
tability.2 Of these soft-tissue structures, the medial patel-
ofemoral ligament (MPFL) has been shown to be the primary
estraint to lateral patellar instability,3-5 with multiple inde-
endent biomechanical studies demonstrating that the MPFL
ccounts for 50%-60% of medial soft-tissue restraining force
esisting lateral patellar subluxation.6-11 Furthermore, in
ore than 90% of patients, primary dislocation involves an

cute disruption of the MPFL.3,12-14 Consequently, MPFL in-
ury is considered by many as the essential lesion of patellar
nstability.4,5,12,14,15

Given the importance of the MPFL as a medial restraint in
atellar instability, as well as the frequency of its injury with
atellar dislocation, numerous procedures have been devel-
ped for the reconstruction of this ligament.16-21 Recently,
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he technique and results have been described for an MPFL
econstruction that involves docking fixation of a semitendi-
osus autograft at the patella and interference screw graft
xation at the medial epicondyle of the femur. The procedure
llows for precise tunnel placement that maximizes native
igament isometry and simplifies graft tensioning and fixa-
ion. Furthermore, the technique includes imbrication of the
edial retinaculum and vastus medialis obliquus (VMO),

hus incorporating the VMO as a dynamic stabilizer of the
atella.22 Finally, the bone tunnel for graft placement on the
atella is unicortical, thus minimizing the risk of fracture
ompared with other techniques that employ more complex
ortical tunnel patterns within the patella. This review pre-
ents the technique of reconstruction, its rationale, and re-
ults.

natomy and Biomechanics
he anatomy of the patellofemoral articulation is complex,
ith both bony and soft-tissue structures playing important

tabilizing roles. Proper patellar tracking results from bal-
nced interactions between the soft-tissue stabilizers,23 both
tatic and dynamic, and small deviations from the state of
quilibrium may result in patellar instability.1 The MPFL and
MO play the most critical roles in static and dynamic patel-

ofemoral stability,1 with the MPFL serving as the primary

tatic restraint to lateral translation. The VMO is intimately
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MPFL reconstruction: docking technique 99
ssociated with the ligament, acting as the primary dynamic
edial stabilizer.23 Additional structures, including the
atellomeniscal ligaments, patellotibial ligaments, and me-
ial retinaculum contribute to medial stability to a lesser
xtent.1,6-8 A comprehensive understanding of patellofemoral
natomy and biomechanics has improved operative tech-
ique and accuracy of ligament reconstruction, ultimately

ncreasing success rates and decreasing complications.6

In addition to understanding the biomechanical contribu-
ion of the MPFL, a detailed knowledge of its exact anatomy
s important for accurate graft positioning during ligament
econstruction. Specifically, the femoral attachment site is
ost critical for proper isometry, as even a slight difference in

he position of the femoral tunnel can lead to significant
hanges in length of the ligament during range of motion.2,11

he typical consequence of a nonanatomic, and therefore
onisometric femoral tunnel is a graft that is loose in exten-
ion and relatively tight in flexion. As a result, the graft may
imit full knee flexion and increase load on the patella. Alter-
atively, knee flexion will force the graft to loosen, resulting

n a graft that no longer functions to stabilize the patella.
The exact femoral attachment site of the MPFL is still

omewhat controversial, having been described in several
ifferent locations.11 The patellar attachment site, however,
as been more consistently defined in the literature. Tuxoe et
l concluded that the MPFL inserts on the femur just proxi-
al to the insertion of the superficial medial collateral liga-
ent (MCL), and just distal to the insertion of the adductor
agnus on the adductor tubercle.13 They defined the patellar

nsertion at the proximal two-thirds of the medial margin of
he patella. The authors also noted that the mid portion of the

PFL joined the undersurface of the VMO and aponeurotic
bers of the vastus intermedius.13 Conlan et al similarly
ound the femoral insertion at the adductor tubercle, just
roximal to the origin of the superficial MCL.6 The MPFL
gain was seen to insert on the undersurface of the distal
spect of the quadriceps mechanism.6 Desio et al demon-
trated MPFL femoral attachments to the adductor tubercle,
edial femoral epicondyle, and superficial MCL via a supe-

ior and inferior decussation.7 The authors consistently
ound the patellar attachment at the superior medial patella.
dditionally, in all specimens the deep fascia of the VMO was
ttached to the MPFL.7

Smirk et al examined the anatomy and isometry of the
PFL in cadaveric knees.11 The most consistent femoral at-

achment site was 10 mm distal and 5 mm posterior to the
dductor tubercle, with attachment to the superomedial pa-
ella in 88% of patients. This description differs from previ-
usly mentioned studies that describe the attachment at the
nterior medial epicondyle, adductor tubercle, or superficial
CL.6,7,13 Using combinations of 7 different femoral and 3

ifferent patellar attachment sites for ligament reconstruc-
ion, the authors found that the correct patellar and femoral
ttachment site should produce isometric motion patterns up
o 80° of knee flexion. Nomura et al similarly found that the
emoral MPFL insertion was an oval area at the posterosupe-
ior aspect of the medial epicondyle, 1 cm distal to the ad-

uctor tubercle.24 Additionally, they found a consistently in- t
imate relationship between the MPFL and VMO, suggesting
MO contraction may act not only as a direct stabilizer of the
atella but also as an indirect stabilizer via tightening of the
PFL.24

On the basis of these anatomic findings, the docking tech-
ique for MPFL reconstruction incorporates a femoral tunnel
laced at the posterior aspect of the medial epicondyle, prox-

mal or sometimes within the superficial MCL, and 1 cm
istal to the adductor tubercle. The technique confirms graft

sometry before creating the femoral tunnel; if the position is
nacceptable, the location of the tunnel is easily adjusted.
he patellar bone tunnel is placed at the junction of the
uperior one-third and inferior two-thirds of the medial as-
ect of the patella.2 Finally, through a horizontal incision in
he medial retinaculum, the VMO is imbricated over the re-
onstructed MPFL, incorporating the quadriceps as a dy-
amic medial stabilizer of the construct.
The knee flexion angle for graft tensioning and fixation is

omewhat controversial; however, tensioning of the graft
ith the knee flexed to 60° has been supported in the litera-

ure through biomechanical work by Nomura et al.19 The
uthors demonstrated that the length of the MPFL between
he center of the patellar attachment and the center of the
emoral attachment is close to its maximum at 0° and 60° of
exion, with graft length decreasing at 90° and 120°.19 At 0°,
owever, the patella is not engaged in the trochlear groove,
aking accurate position difficult to determine intraopera-

ively. Between 20° and 30° of flexion, the lateral facet of the
atella contacts the lateral trochlea, acting as a buttress to

ateral translation.15 At 60° the patella is fully engaged within
he trochlea and the MPFL is at its maximum length. Thus,
ensioning and fixation of the graft at this knee flexion angle
nsures proper length of the ligament.19,21

The choice of graft and graft fixation in the MPFL docking
echnique is supported by current biomechanical data. The
ensile strength of the MPFL in cadaveric knees has been
hown to be only 208 N.9,25 A doubled semitendinosus au-
ograft has a load to failure of 2330 N,26 and therefore pos-
esses more than adequate strength for standard MPFL re-
onstruction. With regard to fixation, the use of an
nterference screw placed perpendicular to the direction of
ull of the graft has proven to be effective in recent literature
elating to the biceps tendon.27,28

ndications
atients indicated for MPFL reconstruction have experienced
ecurrent instability despite a trial of nonoperative treatment,
ncluding bracing and physical therapy, in the presence of
ormal osseous anatomy. MPFL reconstruction is also con-
idered in patients with mild bony malalignment. We do not
niversally exclude patients with chondral lesions to the me-
ial facet of the patella despite the risk of pain related to

ncreased loads on the lesion; many of these patients are
isabled by the recurrent dislocations and still experience

mprovement with reconstruction. Furthermore, treatment
f the chondral injury may be performed in conjunction with

he MPFL reconstruction, as detailed in a later article in this
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100 K.J. Boselli et al
ssue by Slabaugh et al. Contraindications to MPFL recon-
truction include extreme malalignment and patellofemoral
rthritis.

urgical Technique
he procedure begins with an examination under anesthesia
ocumenting patellar instability. The patella is visually di-
ided into 4 vertical quadrants, and a laterally directed force
s applied with the knee in full extension. Instability is then
uantified and recorded based on the number of quadrants of

ateral translation of the patella, with grade 4 representing
ull-width translation22,29 (Fig. 1). The ability to dislocate the
atella is assessed by positioning the knee in full extension,
hen placing a laterally directed force on the patella. The knee
s flexed to 60°, and the manual force is removed; if the
atella remains locked in a dislocated position, it is consid-
red dislocatable.22 The knee can then be extended to reduce
he patella. Finally, the lateral retinacular structures are eval-
ated by attempting to passively evert the patella with the
nee in full extension. If the patella cannot be everted to
eutral, suggesting a negative passive patellar tilt, lateral re-

ease should be considered.29

An esmarch is used to exsanguinate the extremity, and a
ourniquet is inflated. A vertical incision is made along the
nteromedial aspect of the proximal tibia, approximately 3-4
ngerbreadths below the joint line, and midway between the

igure 1 Intraoperative examination under anesthesia demonstrat-
ng lateral patellar dislocation with the knee in a flexed position.
Reprinted with permission from Elsevier from G.D. Brown, C.S.
hmad: The docking technique for medial patellofemoral ligament

econstruction. Op Tech Orthop 17:216-222, 2007.)
nterior tibial crest and posteromedial border of the tibia. d
nce skin flaps have been raised, the tendons of the pes
nserinus are palpable beneath the sartorius fascia. This fas-
ia is then divided horizontally between the gracilis and semi-
endinosus. The semitendinosus is freed from the sartorial
ascia and incised at its distal insertion, and a No. 2 nonab-
orbable whipstitch suture is placed into the free tendon
tump. All attachments between the semitendinosus and the
edial head of the gastrocnemius are released. A tendon

tripper is then used to harvest the semitendinosus proxi-
ally. In some patients we have elected to use semitendino-

us allograft, to minimize postoperative discomfort and im-
rove immediate postoperative function.
The tendon is cleared of any remaining muscular tissue,

nd the graft is folded in half. The folded graft is whipstitched
ogether with a No. 2 suture for a distance of approximately
5 mm from the folded end, leaving two free suture limbs for

ater graft passage. The diameter of the folded graft is checked
ith a sizing guide, and usually measures 5-6 mm.
Following the hamstring harvest, a diagnostic arthroscopy

s performed. This important step allows for assessment of
ny intra-articular abnormalities, including chondral injuries
t the patellofemoral joint. Chondroplasty is performed
hen indicated, using a small shaver to remove any unstable

artilage flaps. Loose bodies are removed, and large osteo-
hondral fragments can be reduced and fixed if technically
easible.22 If the preoperative examination demonstrated neg-
tive patellar tilt suggestive of tight lateral structures, a lateral
elease is then routinely performed. In patients with general-
zed ligamentous laxity, lateral release is not routinely neces-
ary.22

After completion of the arthroscopy, a 3-cm longitudinal
ncision is made at the medial aspect of the knee, approxi-

ately halfway between the adductor tubercle and the me-
ial border of the patella. Skin flaps are raised, and with the
nee in full extension, the dissection is carried laterally into
he prepatellar bursa. A position of full extension facilitates
xposure for the lateral portion of the surgical dissection. For
he medial exposure, the knee is flexed to approximately 60°
nd the medial epicondyle is identified. This moving window
f the skin incision allows for lateral exposure of the patella
ith the knee in full extension, and medial exposure of the

emoral MPFL attachment with the knee in flexion. The sin-
le window is in contrast to previous techniques that involve
or more incisions for exposure.20,21,30,31

The medial retinaculum is incised horizontally just distal
o the VMO attachment onto the patella, a site which should
pproximate the proximal one-third of the patella. The inci-
ion is extended toward the adductor tubercle. This split in
he retinaculum not only facilitates patellar exposure, but
lso allows for later imbrication of the VMO and medial soft
issues over the reconstructed MPFL graft. As opposed to
ther techniques that involve multiple incisions for exposure,
he single window in the docking technique also facilitates
mbrication of the medial retinaculum and VMO.

Preparation of the patella begins with the insertion of a
.4-mm guide pin into the medial patella, precisely at the

nsertion site of the native MPFL. The pin is inserted to a

epth of 20 mm, and directed lateral and slightly anterior to
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MPFL reconstruction: docking technique 101
void penetration into the deep subchondral bone. The pa-
ellar docking tunnel is then drilled over the guide pin to a
epth of 15-20 mm with a diameter equal to that of the graft
Fig. 2). In the setting of small-sized patellae, the depth of the
unnel may be decreased. If the graft diameter is too large, the
raft can be trimmed to a smaller size and then accommo-
ated in a smaller tunnel.
Once the docking tunnel has been created, 2 divergent

oles are drilled from the base of the tunnel using a 2.4-mm
in with an eyelet (Arthrex, Naples, FL). One pin should be
irected proximally and the other distally, maintaining a
inimum 1 cm bone bridge between the pins at the lateral

spect of the patella (Fig. 3). The holes should be drilled

igure 2 Drilling of the patellar docking tunnel over a guide pin. The
idth of the tunnel should match the width of the folded semiten-
inosus graft. (Reprinted with permission from Elsevier from G.D.
rown, C.S. Ahmad: The docking technique for medial patel-

ofemoral ligament reconstruction. Op Tech Orthop 17:216-222,
007.)

igure 3 Insertion of the 2 divergent 2.4-mm pins (with eyelet) from the
ase of the patellar docking tunnel, exiting at the lateral aspect of the
atella. (Reprinted with permission from Elsevier from G.D. Brown,
.S. Ahmad: The docking technique for medial patellofemoral liga-
Tent reconstruction. Op Tech Orthop 17:216-222, 2007.)
ransversely in the plane of the patella, or directed slightly
nterior to avoid cartilage penetration. After drilling, the pin
xit position should be double-checked by placing a finger in
he prepatellar bursa, and feeling each pin exiting on the
nterior aspect of the lateral patella.2,22 The pins should tra-
erse the patella and exit laterally by piercing the skin.

After each hole is drilled, the eyelet in the pin is used to
ass a shuttle suture loop through the drill hole. Then, 1 free
nd of nonabsorbable suture from the mid portion of the
olded graft is loaded into each shuttle loop and pulled
hrough the drill holes to exit laterally (Fig. 4). The free ends
re tensioned at the lateral patella to dock the graft within the
atellar tunnel, until it is fully seated.22 The sutures exiting
he lateral skin can then be retrieved into the skin incision
ith an arthroscopic probe placed in the prepatellar

pace.2,22 This step is facilitated by developing the prepatellar
ursa all the way to the lateral patella before tunnel creation.

igure 4 (A) Docking of the graft into the patellar tunnel. One limb
f the whipstitch at the folded end of the graft has been passed into
ach of the 2.4-mm divergent holes. (B) Schematic diagram of the
uture limbs passed through divergent holes at the base of the pa-
ellar docking tunnel, exiting laterally. (Reprinted with permission
rom Elsevier from G.D. Brown, C.S. Ahmad: The docking tech-
ique for medial patellofemoral ligament reconstruction. Op Tech
rthop 17:216-222, 2007.)
hrough the medial incision and the prepatellar space, the
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102 K.J. Boselli et al
utures are tied over the lateral bone bridge (Fig. 5). During
his step, the patella can be displaced medially to simplify
not tying, and the tying fingers can be placed into the prepa-
ellar space to appropriately tension the knot. Sutures should
e cut short to minimize any knot prominence below the
kin. Graft security should also be confirmed by pulling me-
ially on the semitendinosus graft as it exits the docking
unnel.22

An alternative to docking fixation is the use of cortical
utton fixation at the patella (Fig. 6). The benefit of this
echnique is a single tunnel across the patella, compared with
he 2 small tunnels required in the docking procedure. The
ortical button allows for full docking of the tendon within
he tunnel, without relying on a bone bridge over which to tie
he sutures.

The knee is flexed to 60°, and femoral preparation begins
ith insertion of a guide pin at the exact site of the MPFL

ttachment to the medial epicondyle. Referencing from the
CL attachment gives accurate and consistent results for

unnel placement.2,22 The guide pin is placed just proximal to

igure 5 Suture limbs tied over the lateral patellar bone bridge,
ocking the graft securely within the patellar tunnel. (Reprinted
ith permission from Elsevier from G.D. Brown, C.S. Ahmad: The
ocking technique for medial patellofemoral ligament reconstruc-
ion. Op Tech Orthop 17:216-222, 2007.)

igure 6 Sunrise radiograph demonstrating the use of a cortical but-

pon for patellar graft fixation.
rigin of the superficial MCL, and is directed slightly anterior
nd superior to avoid penetration of the posterior aspect of
he medial femoral condyle during reaming.22 Once the pin
as been placed, isometry is inspected by wrapping the graft
round the pin with gentle tension. Then, with the patella
eld reduced within the trochlea, the knee is flexed and ex-
ended. If there is excursion of the graft more than 3 mm
elative to the pin, the femoral pin site should be considered
onisometric (Fig. 7). In this case, the pin should be reposi-
ioned, and isometry rechecked until it is appropriately es-
ablished.2,22 The pin often needs to be repositioned in a
lightly more inferior and posterior position.22 Once the fem-
ral isometric point has been confirmed, a 7 mm tunnel is
rilled to a depth of 25 mm over the guide pin (Fig. 8).
The graft must next be appropriately tensioned, which is

est performed with the knee flexed to 60°. At 60° of flexion
he patella is fully engaged within the trochlea; its anatomic
osition is established by the geometry of the trochlea and

igure 7 (A,B) Determination of graft isometry. The graft has been
rapped around the femoral guide pin, demonstrating little to no

xcursion with flexion (A) and extension (B) of the knee. (Reprinted
ith permission from Elsevier from G.D. Brown, C.S. Ahmad: The
ocking technique for medial patellofemoral ligament reconstruc-
ion. Op Tech Orthop 17:216-222, 2007.)
atella, as well as the passive tension in the extensor mecha-
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MPFL reconstruction: docking technique 103
ism.22 This anatomic position of the patella is therefore not
nfluenced by the medially-directed force placed on the pa-
ella during tensioning the graft. The graft is provisionally
ositioned over the femoral tunnel and marked with a pen at
he tunnel entrance. The 2 graft limbs are then whipstitched
ogether with a No. 2 nonabsorbable suture for 20 mm from
he anticipated site of entry into the femoral tunnel, starting
t the marked point on the graft and working distally. Any
xcess graft can be carefully trimmed distal to the whip-
titched suture.

The BioTenodesis (Arthrex) driver should be prepared
ith a 7 � 23 mm BioTenodesis (Arthrex) screw and a free

ooped No. 2 suture within the cannulation of the driver. The
ooped suture is placed around the graft at its distal extent.

ith tension held on the looped suture, the tip of the BioTe-
odesis driver can be used to directly control and tension the
raft (Fig. 9). Using the tip of the driver, the graft is delivered
nder tension into the femoral tunnel. The screw is then
dvanced, keeping the tip of the driver in place to maintain
ppropriate graft tension and position. After the screw is
eated, the driver is removed, leaving the looped suture exit-
ng from the cannulation of the screw. The central sutures are
ied to the sutures previously whipstitched into the graft,
esulting in a combined suture anchor and interference screw
onstruct2,22 (Fig. 10).

Tension and isometry should again be evaluated by rang-
ng the knee from 0° to 110°, confirming proper tracking of
he patella and ensuring that the reconstruction has not con-
trained motion.22 Finally, the VMO is imbricated by sutur-
ng it distally to the inferior medial retinaculum and the

PFL graft (Fig. 11). The previous horizontal incision in the
edial retinacular tissue allows for inferior advancement of

he VMO, restoring the intimate anatomic relationship be-
ween the MPFL and inferior quadriceps mechanism.6-8 This

igure 8 Drilling of the femoral tunnel over the guide pin. The
unnel should be directed slightly anterior and superior to avoid
enetration of the medial femoral condyle. (Reprinted with permis-
ion from Elsevier from G.D. Brown, C.S. Ahmad: The docking
echnique for medial patellofemoral ligament reconstruction. Op
ech Orthop 17:216-222, 2007.)
mbrication may also provide additional dynamic support to s
igure 9 BioTenodesis screw insertion. The driver provides excellent
ontrol of graft tension during insertion, and the central suture
llows for creation of an interference screw and suture anchor con-

truct. (Reprinted with permission from Arthrex, Inc, Naples, FL).
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104 K.J. Boselli et al
he reconstruction,2,24 theoretically tensioning the graft when
he VMO is activated.22,24 The wound is closed and a gentle
ompressive dressing is applied, after which the tourniquet is
eflated.

ehabilitation
ostoperatively, the knee is immobilized in full extension,
llowing for immediate full weight-bearing without activa-
ion of the quadriceps.22 Weight bearing in extension contin-
es for 4-6 weeks. A home program for quadriceps strength-
ning is also immediately initiated after surgery. At 2 weeks,
ormal physical therapy begins, including passive and active-
ssisted range of motion. At 6 weeks, the physical therapist is
irected to begin more aggressive strengthening of the quad-
iceps and hamstrings, as well as the hip and core muscles. By
2 weeks, running and agility training are permitted, and a
eturn to full athletics may be anticipated at 4 months.

iscussion
any techniques have been described for reconstruction of

he MPFL, each varying in the choice of graft, tunnel place-
ent, and graft fixation.15,17-21,30-32,33 Overall success rates

ange from 83% to 93%.10,20,21 Deie et al first published a
eport of their MPFL reconstruction technique performed in
limited number of children,17 and later published expanded
esults in 43 adult and pediatric patients.18 In this technique,
he semitendinosus was harvested proximally with an open
endon stripper, but left attached distally. Then, through a
mall slit in the posterior one-third of the superficial MCL,
he semitendinosus was rerouted to the patella using the

CL as a pulley. The tendon was sutured into a patellar bone
unnel in skeletally mature patients, or sutured across the
nterior surface of the patella in patients with open physes.

igure 10 Final MPFL reconstruction with semitendinosus autograft,
ppropriately tensioned and securely fixed at the patella and femur.
Reprinted with permission from Elsevier from G.D. Brown, C.S.
hmad: The docking technique for medial patellofemoral ligament

econstruction. Op Tech Orthop 17:216-222, 2007.)
MO advancement was performed in all patients, with con- 2
omitant lateral release in 29 of 43. No recurrent dislocations
ere reported, although 4 knees had a sense of subluxation

nd a positive apprehension sign on postoperative physical
xamination.18 Gomes et al described a similar technique of
econstruction with semitendinosus autograft.21 One limb of
he graft was passed through a patellar tunnel and sutured to
he lateral retinaculum, while the second limb was passed
nto a tunnel drilled at the distal insertion of the adductor

agnus. The femoral limb was pulled through the tunnel,
ooped under the adductor magnus, and sewn back onto
tself. Good or excellent results were reported in 15 of 16

igure 11 (A) Advancement of the vastus medialis obliquus over the
econstructed MPFL. (B) Schematic diagram of VMO imbrication to
he final graft construct. (Reprinted with permission from Elsevier
rom G.D. Brown, C.S. Ahmad: The docking technique for medial
atellofemoral ligament reconstruction. Op Tech Orthop 17:216-

22, 2007.)
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MPFL reconstruction: docking technique 105
atients, with all showing negative apprehension, absence of
atellofemoral pain, and normal patellar tracking. Overall,
etter results were demonstrated in patients with a normal Q
ngle.21

Schottle et al reported a 4-year follow-up on patients re-
onstructed with ipsilateral semitendinosus autograft and a
uture anchor technique.20 The graft was secured to the pa-
ella with 2 suture anchors placed at the superomedial bor-
er, and fixation at the femur was accomplished with a bone
unnel and interference screw at the adductor tubercle. Of
he 15 knees (12 patients), 86% had good or excellent results.

ean Kujala scores increased significantly from 55.0 to 85.7,
nd patellar tilt decreased significantly from 11.3° to 9.2°.
he authors reported 2 redislocations, and 3 patients with
esidual apprehension.20

Nomura et al more recently described a hybrid MPFL re-
onstruction using doubled semitendinosus autograft.19 On
he patellar side, the graft was sutured to the medial retinac-
lum after passing through an oblique bone tunnel exiting at
he anterior patella. It was then secured to the anatomic fem-
ral attachment site under minimum tension using a screw
nd spiked washer construct. The reconstruction was aug-
ented with repair of native MPFL remnant. Good or excel-

ent results were demonstrated at a 3-year follow-up in 83%
f patients, with no redislocations or subluxations. Mean
ujala scores improved significantly from 56.3 to 96.0.19

LeGrand et al described a technique involving 2 separate
atellar bone tunnels, entering medially and exiting antero-

aterally.15 The hamstring graft was shuttled through each
unnel and looped over the lateral bone bridge, with the 2
ree graft ends left exiting medially. The free ends were then
ecured at the femoral attachment site with an interference
crew. The authors anecdotally reported no recurrent dislo-
ations, no patellar fractures, and clinical results overall com-
arable to other published series and techniques.15 Carmont
t al performed a similar procedure with semitendinosus or
racilis shuttled through full-width patellar bone tunnels,
ecuring the graft at the femur with an interference screw.30

hristiansen et al more recently described their technique
sing gracilis autograft, passed through two 4.5-mm drill
oles in the patella.31 A bioabsorbable interference screw was
gain used at the femoral attachment site, with graft tension-
ng performed at 45° of knee flexion. Of 44 patients, 12 had
oncomitant tibial tubercle transfers. Overall 80% of patients
elt that knee function improved postoperatively, with Kujala
cores increasing from 46 to 84. The authors reported 1
edislocation and 3 subluxations. Four patients complained
f chronic pain, all of whom demonstrated cartilage injury at
he time of the surgical reconstruction.31

In summary, available reports in the literature vary in
erms of graft selection, tunnel location, and means of fixa-
ion. Previously published techniques do not, however, at-
empt to verify functional isometry of the graft at the time of
urgery. The docking technique described in the current re-
iew provides an accurate and secure reconstruction of the
PFL, ensuring restoration of ligament isometry. On the

emoral side, preliminary insertion of the guide pin at

he femoral attachment site allows for accurate determination
f isometric tunnel placement. In cases of nonisometric
lacement, the pin can be easily repositioned without further
isruption of the medial bony and soft-tissue structures. The
se of a small and single patellar tunnel minimizes the pres-
nce of a stress riser and limits the potential for iatrogenic
atella fracture. Furthermore, the docking of the looped
emitendinosus graft permits tendon-bone healing within the
unnel, as opposed to techniques that rely on anchor or su-
ure fixation at the margin of the patella.20,34 The use of
.4-mm guide pins to drill the exit tunnels in the patella

imits the risk of penetration at the articular surface, as these
ins are small and easily controlled. The BioTenodesis system
ffords excellent control of the graft during insertion, and the
dditional central suture allows for creation of a combined
uture anchor and interference screw construct. Finally, im-
rication of the VMO restores the native anatomy of the me-
ial soft tissues, lends support to the reconstructed MPFL,
nd may provide dynamic tension to the reconstruction.

Recently, Ahmad et al published a retrospective review of
0 patients with MPFL reconstruction using the docking
echnique described.22 Concomitant lateral release was per-
ormed in 12 patients, with chondroplasty performed in 7. At
n average follow-up of 31 months, physical examination in
ll patients was negative for apprehension. No recurrent dis-
ocations or subluxations were reported. Preoperative mean
ateral quadrant translation was 3.5 with a soft endpoint,
ompared with 1.8 with a firm endpoint at the most recent
ostoperative follow-up. International Knee Documentation
ommittee subjective evaluation, Tegner, Lysholm, and Ku-

ala scores all showed statistically significant improvement
rom preoperative values. All patients returned to preopera-
ive levels of function and athletics after surgery.22

onclusions
he management of patellar instability has recently ad-
anced, with an improved understanding of the critical role
f the MPFL, along with the development of novel techniques
or ligament reconstruction. The docking technique for

PFL reconstruction offers several technical advantages, in-
luding anatomically accurate reconstruction, ease of confir-
ation of graft isometry, and simplicity of graft tensioning

nd fixation. Biomechanically, the femoral fixation provides a
ombined interference screw and suture anchor construct.
urthermore, imbrication of the VMO and medial retinacu-

um may contribute additional dynamic support to the me-
ial soft-tissue reconstruction. The docking technique offers
simplified accurate approach to MPFL reconstruction, with
onsistently favorable postoperative results in the manage-
ent of patellar instability.
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