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19.1  Introduction

To better understand the patellofemoral joint’s 
complex anatomy, and perhaps improve surgical 
outcomes, focus on the distal medial patellar 
restraints (medial patellotibial ligament (MPTL) 
and patellomeniscal ligament (MPML)) has been 
recently scrutinized for their (potential) role in 
injury and surgery [3, 9, 11–13, 19, 24, 25, 32, 
34, 36, 38]. The anatomy of the medial patellar 
restraints has been previously detailed [24, 35], 
and described in a companion chapter in this pub-
lication. Therefore, it is not included in this 
chapter.

19.2  Biomechanics

A brief review of biomechanics of the distal 
medial patellar restraints is helpful in understand-
ing possible surgical applications.

The first biomechanical study of medial sided 
patellar ligaments was by Conlan et al. [6], fol-
lowed by Desio et al. [7], Hautamaa et al. [16], 
and Panagiotopoulos et al. [31]. These investiga-
tions involved in vitro cutting studies, looking at 
the difference in lateral patellar translation before 
and after cutting various medial sided structures. 
All used a straight lateral force with the knee near 
full extension. There was agreement by all 
authors that the MPFL was the primary stabilizer 
to lateral translation, contributing to 50–60% of 
restraint. The contribution of the secondary stabi-
lizers was variable, ranging from 0 to 24% 
(MPTL) and 8 to 38% (MPML), and combined 
MPTL and MPML 20 to 40% [6, 7, 16, 31].

In 2012, Philippot et  al. evaluated patellar 
tracking in a cadaver model from full extension 
to 90° of flexion [32]. Acquisitions were made 
sequentially on a healthy knee, with individual 
sectioning of the MPFL, and MPTL along with 
the MPML. The contributions of the MPTL and 
MPML as a unit against lateral translation 
increased from 26% in extension to 46% at 90° of 
flexion. Additionally, the MPTL and MPML at 
90° of flexion were responsible for 72% of patel-
lar tilt and 92% of patellar rotation. Isolated con-
tribution of the MPTL and MPML was not 
evaluated. A comparative description found on 
these studies is summarized in Table 19.1.

Translating these in vitro studies to the clinical 
arena, one can surmise that the distal medial patel-
lar complex augments the proximal medial patellar 
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complex in resisting lateral patellar translation in 
early flexion (Fig. 19.1), and is the main soft-tissue 
restraint in deeper flexion, where typically the bony 
walls of a normal trochlear are the main constraint 
against lateral patellar translation. Trochlea dyspla-
sia can change those contributions, and is possible 
that in that setting, ligamentous stability becomes 
more important in the whole arc of motion, includ-
ing in deeper flexion when the patella should be 
engaged in the trochlea.

19.3  Clinical

Clinical correlation for MPTL is derived from 
articles discussing patella motion parameters 
associated with injury site [11], imaging correla-
tion with injury [37], and reconstruction of the 
MPTL ligaments [1, 5, 8, 9, 12, 13, 15, 17, 22, 
28, 34, 38].

Isolated clinical reports of MPTL recon-
structions and their indications have been pre-
viously published. In 1922 Galeazzi [10] 
described a semitendinosus (ST)-patellar teno-
desis for treating patellar instability and, in 
1998, Rillmann et al. [33] described a transfer 
of the medial portion of the patellar tendon 
(PT) when persistent objective instability 
despite conservative treatment of at least 
6  months was present. Both techniques were 
analogous to MPTL reconstruction. Myers 
et  al. [28] perform MPTL reconstruction in 
skeletally mature patients with Q < 25° or skel-

Table 19.1 Restraint to patellar lateral translation and influence on patellar tracking of the medial ligament 
stabilizers

Study, year, number of knees, degree of knee flexion MPFL MPTL MPML
Conlan [15], 1993, 25 knees, slight flexion 53% ± 15 

(23–80%)
5% ± 5.9 
(0–21%)

22% ± 9.5 
(8–38%)

Desio et al. [17], 1998, 9 knees, 20° of flexion 60% ± 13 
(41–80%)

3% ± 3 (1–9%) 13% ± 10 
(4–35%)

Hautamaa et al. [30], 1998, 17 knees, 30° of flexion 50–55% 0–20%
Panagiotopoulos et al. [55], 2006, 8 knees, 20–30° of 
flexion

50% 13% 24%

Philippot et al. [56], 2012, 9 knees, 0–90° of flexion Patellar translation:
Extension: 72%
Flexion: 53%

Patellar translation:
Extension: 26%
Flexion: 46%

Adapted from Hinckel et al. [20]
MPFL medial patellofemoral ligament, MPTL medial patellotibial ligament, MPML medial patellomeniscal ligament

Fig. 19.1 Schematic depiction of the vectors of the medial 
patellotibial ligament counteracting on the vectors of quad-
riceps and vastus lateralis in full extension (red dashed line 
represents the resultant vector) (Copyright © Regents of the 
University of Minnesota. All rights reserved)
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etally immature patients with any Q value. 
Marcacci et al. [27] showed MPTL reconstruc-
tion to be a good option in case of objective 
habitual patella dislocation or chronic lateral 
instability; Zaffagnini et  al. [38] (2014) used 
the same technique in case of dislocation, trau-
matic or atraumatic, with no resolution of 
symptoms after at least 3 months of conserva-
tive treatment. These reported clinical series 
were without a MPFL reconstruction.

Hinckel et  al. [17] proposed augmenting 
MPFL reconstruction with MPTL reconstruction 
if the patient presents lateral patellar subluxation 
in extension, dislocation in flexion, and knee 
hyperextension associated with generalized liga-
mentous hyperlaxity, and in select cases of skel-
etal immaturity when a bony procedure is 
precluded.

Individual techniques and their results have 
been summarized in a recent systematic review 
and were found to have favorable results for the 
outcome of no recurrence of lateral patellar dislo-
cations [3].

Current use of MPTL reconstructions can be 
summarized as:

 1. Reconstruction of MPTL as the sole soft- 
tissue restraint for stabilization of the patella 
against lateral translation. This is most often 
accomplished by use of the semitendinosus 
(ST) or utilization of the medial third of the 
patella tendon.
 (a) Semitendinosus: From a historical per-

spective, Galeazzi in 1922 first described 
a patellar tenodesis (mimicking the 
MPTL) for treating lateral patellar insta-
bility [10]; some authors use a modifica-
tion of the Galeazzi ST-patellar tenodesis 
by passing the tendon through a tunnel 
drilled in the patella (Fig. 19.2) [1, 2, 13, 
26]. Most frequent indication was recur-
rent lateral patellar dislocation in chil-
dren, with recurrent rate of continued 
patellar instability ranging from 0% to 
82% [1, 2, 13, 15, 26].

 (b) The medial transfer of the medial third of 
the patellar tendon, which can be likened 
to a reconstruction of the MPTL.

Many of the published series were before 
the widespread use of MPFL reconstruction as 
a surgical option.

 2. For patellar stabilization in obligate patellar 
dislocation in flexion (habitual lateral patellar 
dislocation): To date, there is only one report 
in the literature to include a type of MPTL 
reconstruction (Galeazzi procedure), in addi-
tion to lateral release, proximal “tube” realign-
ment of the patella, and transfer of the patellar 
tendon, into the surgical procedure for habit-

Fig. 19.2 Reconstruction of the medial patellofemoral 
ligament and the medial patellotibial ligament with the 
hamstrings (with permission, Giordano M, Falciglia F, 
Aulisa AG, Guzzanti V (2012) Patellar dislocation in skel-
etally immature patients: semitendinosus and gracilis aug-
mentation for combined medial patellofemoral and medial 
patellotibial ligament reconstruction. Knee Surg Sports 
Traumatol Arthrosc 20:1594–1598)
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ual patella dislocation. This was a small cohort 
of children <7 years old with severe general-
ized laxity and trochlear dysplasia [22]. No 
patients had recurrence of patellar instability.

 3. More recently, outcomes of combined MPFL 
and MPTL reconstruction have been reported 
by six authors for treatment of recurrent lat-
eral patellar dislocations with varying 
techniques:
 (a) Use semitendinosus (ST) or gracilis (G) 

autografts, maintaining their tibial inser-
tion (simulating the MPTL tibial inser-
tion) with extension of the graft 
proximally to reconstruct the MPFL [5, 9, 
12, 34] (Fig. 19.2).

 (b) Independent fixation of the auto- or 
allografts on the patella, one for the MPTL 
reconstruction and one for the MPFL 
reconstruction: This allows better posi-
tioning of the two grafts on the patella, as 
well as independent graft tension at differ-
ent degrees of knee flexion [34].

 (c) Use of quadriceps (MPFL) and patellar ten-
don (MPTL) grafts, with retained patella 
attachments with independent fixation on 
the femur (MPFL) and tibia (MPTL) 
(Fig. 19.3) [17, 18]: This also allows better 
positioning of the two grafts on the patella, 
as well as independent graft tension at dif-
ferent degrees of knee flexion.

19.4  Surgical Considerations

Based on anatomy and biomechanical studies, 
the distal medial patellar complex (MPTL and 
MPML) is important in two knee motions: active 
terminal extension of the knee, where it directly 
counteracts quadriceps contraction [9, 11] 
(Fig.  19.1), and deeper knee flexion, when the 
ligament complex tightens increasing its contri-
bution to lateral patella translation [32] 
(Fig. 19.4). It also improves kinematics of patel-
lar tilt and rotation throughout range of motion, 
especially in deep knee flexion [32]. The align-
ment of the MPML in both extension and flexion 
helps resist the superior/lateral pull of the patella.

Current reconstructions of the distal medial 
restraints are called MPTL reconstructions due 
to its osseous tibial fixation, but its orientation 
to the patella tendon may be better directed to 
mimic the direction of the MPML. Recent ana-
tomic studies suggest that our current use of 
MPTL reconstruction is more in line with the 
MPML (approx. 25° angled from the patella 
tendon) than the MPTL (approx. 10° angled 
from the patella tendon) [23, 24]. Knowledge to 
date suggests that MPTL and MPML have simi-
lar biomechanical roles and act complementa-
rily. The MPML is more horizontal (oblique) 

Fig. 19.3 Reconstruction of the medial patellofemoral 
ligament with a medial slip of the quadriceps tendon, and 
of the medial patellotibial ligament with the medial third 
of the patellar tendon (with permission, Hinckel BB, 
Gobbi RG, Bonadio MB, Demange MK, Pécora JR, 
Camanho GL. Reconstrução do ligamento patelofemoral 
medial com tendão quadricipital combinada com patelo-
tibial medial com tendão patelar: experiência inicial. 
Revista Brasileira de Ortopedia. 2016;51(1):75–82)
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opposing more lateral translation while the 
MPTL is more vertical, opposing more proxi-
mal translation (Fig.  19.5 a, b) [19, 24]. The 
MPTL and MPML shared a common patellar 
insertion in many cases [19, 23, 24]. The MPTL 
inserts on a bony ridge, which was located 
5.0  mm distal to the joint line measured on 
radiographs [24]. By anatomic dissection, the 
insertion distance from the joint line is 
13–14 mm [19, 23].

Biomechanical studies show the MPML and 
MPTL to have similar strength, with the MPTL 
being stiffer than the MPML and the MPFL 
[19, 25].

Recognizing the tibia insertion site is espe-
cially important in children, as the graft should 

ideally be fixed just above the tibial physis, on the 
proximal epiphysis of the tibia, so tension can be 
maintained during growth; this is an agreement 
with MPFL surgical principles of fixation distal 
to the femoral growth plate [29].

The closer the tibial insertion is to the joint 
line the more parallel the MPML is to the MPFL 
in deeper knee flexion, increasing its contribution 
to the restraint of lateral translation [20]. Future 
studies are needed to assess the ideal orientation 
of a distal patellar pulley to help resist proximal- 
lateral patellar dislocation, and may differ 
depending on its use (to help augment the patella 
near extension or in deep flexion).

For MPTL reconstructions that maintain the 
hamstrings of tibial insertion, one must note that 
it is not an anatomic reconstruction, with ham-
string insertion more distal and more midline 
than the MPTL. The tibial insertion of the ham-
strings is 41 ± 6.6 mm distal from the tibial pla-
teau and 6.88  ±  1  mm medial to the patellar 
tendon [14], while the MPTL’s bony attachment 
is 5.0 to 10 mm distal to the joint line (measured 
on radiographs) [19, 24].

Clinical and biomechanical data suggests 
that the MPTL should be tightened at 90o, 
which makes it easier to achieve similar tension 
to the patellar tendon. This permits its normal 
behavior during flexion, without overtensioning 
and overloading the patellofemoral joint in 
extension, which could lead to pain and/or 
elongation [4].

Graft choices vary depending on the technique 
chosen. As with MPFL reconstruction, surgical 
principles are more important than graft choice.

The advantages and disadvantages of the dif-
ferent graft choices and techniques are itemized 
in Table 19.2.

Due to the heterogeneity among case series, 
lack of comparative studies, and emerging 
focused anatomic and biomechanical studies, the 
indications for the clinical use in patellar stabili-
zation do not allow for authoritative statements 
on the indication for their role, either isolated or 
combined, in patellar surgical stabilization. 
Based on the reviewed literature and on the 
authors’ collective experience, suggested indica-

Fig. 19.4 Schematic depiction of the vectors of the 
MPTL counteracting on the vectors of quadriceps and 
vastus lateralis at 90° of knee flexion. Note the near- 
parallel nature of the MPFL and the MPTL (MPFL medial 
patellofemoral ligament, MPTL medial patellotibial liga-
ment) (Copyright © Regents of the University of 
Minnesota. All rights reserved)
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tions for this considering adding MPTL to MPFL 
procedure are as follows:
• Active extension subluxation (defined by 

patellar lateral translation during active quad-
riceps contraction with the knee fully 
extended): MPTL is combined with MPFL to 
restrain lateral and superolateral translation, 
specifically opposing proximal and lateral 
quadriceps muscle pull [11].

• Flexion instability (obligatory patellar dislo-
cation and lateral glide during flexion): To 
contribute restraint to lateral translation in 
higher knee flexion angles, as the MPTL tight-
ens with increasing knee flexion [22, 27, 32].

• Children with excessive number anatomic risk 
factors (trochlear dysplasia, large quadriceps 
vector, and patella alta): To add additional 
support during extension and flexion when 
there is the risk of complications when doing 
bony procedures due to open physes [12, 22, 
28, 30].

• Knee hyperextension associated with general-
ized laxity: To add additional support to func-

tional patella alta and large quadriceps vector 
during hyperextension [21, 22].

19.4.1  Surgical Technique of MPTL 
Reconstruction Using Medial 
Third of PT

The patient is positioned supine on the table, with 
an applied tourniquet. A midline incision with the 
knee in 20° of flexion is performed exposing the 
entire length of the extensor apparatus (Fig. 19.6). 
It is possible to perform a lateral release when a 
tight lateral retinaculum is observed with 
 abnormal patellar tilt. Also, a dissection of the 
vastus medialis oblique is performed, with the 
aim of making a clearer evaluation of the patellar 
tracking in the trochlear groove and checking the 
status of articular cartilage. Then the tibial tuber-
osity is isolated and the medial third of the patel-
lar tendon is detached from its distal insertion 
(Fig.  19.7) and prepared with nonabsorbable 
suture (Fig. 19.8). The graft is medialized and put 

a b

Fig. 19.5 A cadaveric dissection from the frontal (a) and 
lateral (b) views depicting the MPML more horizontal 
(oblique) opposing more lateral translation while the 
MPTL is more vertical, opposing more proximal transla-

tion (Kruckeberg BM, Chahla J, Moatshe G, et  al. 
Quantitative and Qualitative Analysis of the Medial 
Patellar Ligaments: An Anatomic and Radiographic 
Study. Am J Sports Med. 2018;46(1):153–162)

B. B. Hinckel et al.
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Table 19.2 Advantages and disadvantages of the differ-
ent graft choices and techniques

Pro Con
Attached 
hamstring

Tissue readily 
available
No tibial fixation 
needed

Nonanatomic
Stiffer than 
anatomic 
structures

Medial 1/3 
patella 
tendon (PT)

No patella fixation 
needed
Relatively anatomic 
on the patella and 
can be anatomic in 
the tibia
Shares 
biomechanical 
properties with PT
Allows for 
independent fixation 
of grafts on patella 
and tibia

Compromises 
anatomic PT
Nonanatomic on 
the tibia when the 
bone block is 
preserved

Free 
hamstring 
grafts 
(ST/G)

Can be anatomic on 
the patella and tibia
Allows for 
independent fixation 
of grafts on patella 
and tibia
More (potential) 
elongation
Requires fixation at 
the patella and tibia

Stiffer than 
anatomic 
structures
Requires fixation 
on the tibia and 
patella

PT patellar tendon, ST/G semitendinosus/gracilis

Fig. 19.6 A midline incision with the knee in 20° of flex-
ion is performed exposing the entire length of the extensor 
apparatus

Fig. 19.7 The medial third of the patellar tendon is 
detached from its distal insertion

Fig. 19.8 The medial third of the patellar tendon is pre-
pared with nonabsorbable suture. In this case, a tibial 
tuberosity transfer was associated to MPTL 
reconstruction

19 Medial Patellotibial Ligament: Clinical Application and Surgical Reconstruction for Patellar Stabilization
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under tension trying to find a medial insertion 
location close to the anterior edge of medial col-
lateral ligament. The tourniquet is normally 
released to avoid any influence on this functional 
evaluation of patella tracking. Repeated dynamic 
analysis of patella tracking is carried out to find 
the precise location where the graft must be fixed 
with a metal staple (Fig. 19.9). The fixation must 
lead to patellar stability without creating exces-
sive tension on the ligament band in case of 
flexed knee. In this position, the patella stability 
is tested using a finger that tries to pull the patella 
laterally in the first degrees of flexion. The patella 
must be stable in every degree of the ROM, with-
out any joint limitation and avoiding any stretch-
ing of the ligament structure. It is fundamental to 
avoid excessive medialization of the patella with 
the aim of preventing clinical failure. Associated 
procedures such as tibial tuberosity transfer or 
trochleoplasty are usually performed before 
MPTL reconstruction when anatomical abnor-
malities are present.

19.4.2  Surgical Technique of MPTL 
Reconstruction Using Free 
Hamstring Graft

Typically, the MPTL reconstruction is an adjunct 
to patella stabilization with MPFL. The surgical 
procedure of MPFL is done in the surgeon’s usual 
practice. If using an auto hamstring, oftentimes 
the length is enough to accommodate a single- 
strand MPFL and MPTL. Using allograft, a pero-
neal allograft often offers the width needed to 
divide the graft into two parts, one longer one for 
the MPFL and one shorter one for the MPTL. The 
length of the graft can be estimated by the length 
of the patella tendon.

Fig. 19.9 Repeated dynamic tests are performed to find 
the precise location where the graft must be fixed with a 
metal staple

Fig. 19.10 Intraoperative image of the patellar insertion 
of the medial patellotibial ligament (MPTL)

B. B. Hinckel et al.
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Fluoroscopy is already in the surgical theater 
for visualizing MPFL insertion sites.

Keeping the C-arm in the lateral position, one 
identifies the inferior-medial border of the patella, at 
the distal end of the cartilage border. Patella fixation 
can be a bony fixation using a 4 mm tunnel, entering 
on the medial patellar border and exiting on the dor-
sal surface. If the patella is small or there are con-
cerns of bone quality, one can undermine the 
periosteum starting just underneath the patella ten-
don and periosteum, and exiting on the dorsal patella 
surface. A leader suture is placed in the tunnel for 
later use. Turning the C-arm to an AP position, one 
identifies a place on the anteromedial tibia approx. 
5–10 mm from the joint line visualized on imaging, 
angled 25° from the medial patellar tendon border. 
One marks this spot for later use of the tibial attach-
ment of the MPTL. Fluoroscopy is no longer needed.

Under separate cover, a peroneal allograft is 
brought into the room typically 8 mm wide and 
>200 mm in length. The graft is divided into two 
grafts, each approximately 4 mm in diameter. We 
put leader sutures on both ends of the graft, trim-
ming the graft as needed to fit a 4 mm tunnel.

The graft is brought to the surgical table. 
Using the previously placed suture as a passing 
guide, we threaded the graft into the patellar tun-

nel (bony or soft tissue). The graft is then sutured 
into the soft tissue on the dorsal surface of the 
patella or on itself (Fig. 19.10).

Once the patella insertion is secured, the knee 
is flexed to 90°. In the pre-designated spot on the 
anterior tibia (located), a 5.0 mm drill is made in 
the tibia for a depth of 20 mm. The graft is placed 
under the patellar retinaculum, and placed over 
drilled bony tunnel, with the graft secured to the 
tibia using a 4.75 PEEK “forked-topped” swiv-
elock anchor (Arthrex™) (Fig. 19.11 a, b).

During fixation, the tension in the MPTL 
should be similar to the one in the patellar tendon 
to prevent excessive medial pressure.

Full passive range of motion of the knee and 
medial and lateral patella translation are checked.

Acknowledgment We thanks Mrs. Silvia Bassini for 
iconographic material.
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