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Abstract

Background: The double-bundle technique with two points of patellar fixation in the upper half of the patella
replicating the broad attachment site of the native medial patellofemoral ligament (MPFL) is the most commonly
performed procedure for MPFL reconstruction. Complete transverse patella tunnels pose a threat to the integrity of
the patella. We present an implant-free, double-bundle technique for MPFL reconstruction with gracilis autograft,
overcoming the problem of complete patella bone tunnels and over-drilling.

Methods: After standard gracilis graft harvesting, the anteromedial side of the patella is exposed. With the
guidance of an anterior-cruciate-ligament (ACL) tibia-aiming device, two 2-mm parallel guide pins are inserted from
medial to lateral at the upper half of the patella. The two guide pins are over-drilled with a cannulated 4.5-mm drill
bit 2-cm deep, to create two transverse blind semi-patellar tunnels. For the femoral fixation, a 2.4-mm guide pin
with an eyelet is drilled at the Schéttle point and over-reamed with a 6-mm cannulated reamer to a depth of 30
mm. The two free ends of the graft (with two running Krakow sutures placed) are pulled into the two patella
tunnels and the graft sutures are tied together with tension for stable graft fixation at the lateral patella rim. With
the help of a femoral suture loop (which is inserted in the femoral bone tunnel), the graft-loop is advanced into
the femoral bone tunnel and the graft is finally fixed with a 7-mm interference screw at 30° of knee flexion.

Results: The utilization of blind transverse tunnels (not trans-patellar tunnels) offers the advantage of avoiding
stress risers at the patella. Thanks to the ACL tibia aiming device, multiple drilling, and breaching of the anterior
patellar cortex or articular surface of the patella is avoided.

(Continued on next page)

* Correspondence: v_raoulis@yahoo.gr

'Department of Orthopaedic Surgery, University Hospital of Larissa, 43,
LamprouKatsonis str, 41221 Larissa, Greece

’Department of Anatomy, University Hospital of Larissa, 43, LamprouKatsonis
str, 41221 Larissa, Greece

Full list of author information is available at the end of the article

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13018-020-02161-z&domain=pdf
http://orcid.org/0000-0003-4585-7545
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:v_raoulis@yahoo.gr

Raoulis et al. Journal of Orthopaedic Surgery and Research

(2021) 16:25

Page 2 of 8

(Continued from previous page)

Conclusions: This implant-free, and consequently affordable technique, isolated or combined with bony
procedures, minimizes possibilities for perioperative bony complications at the patella fixation site.

Keywords: MPFL reconstruction, Double-bundle MPFL technique, Patella instability, Implant-free patella fixation

Background
Medial patellofemoral ligament (MPFL) reconstruction
is currently the first-choice soft-tissue procedure for pa-
tients requiring surgery after more than 1 or 2 episodes
of patellar dislocation [1-3]. An isolated reconstruction
of the MPFL or combined with other bone procedures
such as tibial tubercle osteotomy or trochleoplasty could
be performed, depending on patient’s anatomy. A variety
of surgical techniques for anatomic reconstruction of the
MPFL are available in the literature; however, there is no
consensus as to which technique yields the best clinical
outcome [4—-15]. A two-bundle technique, with free ten-
don grafts and two points of patellar fixation (upper half
of the patella), replicates adequately the broad attach-
ment site of the native MPFL (fan-shaped insertion of
the MPFL) on the patella [11, 14, 15]. Regarding the
graft choice, the majority of surgeons are using ham-
string tendons as the graft of choice [2, 5, 8—-13, 16-19].
The differences of these surgical techniques concern pa-
tella fixation, since femoral fixation with a bio-
composite screw at the Schoéttle point allows isometric
adjustments of the graft, resulting in a good clinical out-
come and it is generally accepted [11-13]. Some of the
popular techniques include utilization of implants such
as suture anchors [4, 7, 9] and interference screws for
graft fixation of the patella [11, 17]. Others describe ana-
tomic hardware-free patellar fixation, where the graft is
passed through 2 bone tunnels in the patella or a bone
bridge is created on the medial margin of the patella [4—
8]. Complete reaming that creates transverse complete
bone tunnels that pass completely through the patella
hold the risk of causing patellar fractures, as they act like
stress-risers [20—23].

We present a double-bundle technique for MPFL recon-
struction, without patella implants, overcoming the prob-
lem of complete patella bone tunnels and overdrilling.

Surgical technique

The patient is placed in a supine position, and a tourni-
quet is applied to the upper thigh. Arthroscopy would
be warranted prior to MPFL reconstruction, in case of
suspected intra-articular pathology (loose bodies, cartil-
age lesions of the patellofemoral joint). Gracilis tendon
autograft is harvested through a vertical or horizontal in-
cision which is placed 2 cm medially to the pes anseri-
nus. The overlying sartorial fascia and the pes anserinus
bursa are exposed and incised (Fig. 1). Adhesions are

excised, muscular attachments are released, and the ten-
don is delivered with a tendon stripper. After the prepar-
ation of the gracilis tendon graft (approximately 20-21
c¢m), a running locking Krackow suture is placed up to
approximately 2 cm from each free end with a no. 2
non-absorbable suture (Ethibond suture 2).

A solution of 100 ml of sterile saline is prepared in a
tray and mixed with 500 mg of vancomycin powder. The
prepared graft is immersed in the tray and is then
wrapped in gauze that has been saturated with the vanco-
mycin solution beforehand to eliminate graft contamin-
ation. The graft is kept there until the implantation.

With the knee flexed at 90°, a longitudinal incision (2—
3 c¢m) is performed on the anteromedial side of the pa-
tella and the medial aspect of the patella is exposed all
the way to the bone surface by electrocautery, without
penetrating the capsule (Fig. 2). A guide pin of 2.0-mm
diameter with an eyelet is transversely inserted from the
midpoint of the medial edge of the patella to the lateral
border, with the help of an anterior-cruciate-ligament-
reconstruction (ACL) tibial-aiming device to avoid
breaching either the articular surface or the anterior cor-
tex (Fig. 3). For the correct placement of the ACL tibial-
aiming device spike on the upper and lateral border of
the patella, sometimes a small lateral incision (1 cm)
might be necessary.

The direction guide pin is drilled in a transverse fash-
ion, perpendicular to the longitudinal axis of the patella
and parallel to the coronal patella plane (Fig. 4). The

Fig. 1 Identifying the gracilis autograft before harvesting
A\
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Fig. 2 Anteromedial side patella exposure before tunnel-drilling

appropriate placement of the guide pin is confirmed by
fluoroscopy. A second guide pin is placed 15 mm prox-
imally and parallel to the first pin, as checked using a
ruler and the two guide pins are over-drilled with a can-
nulated 4.5-mm drill bit 2-cm deep, to create two 2-cm
transverse bone tunnels at the medial side of the patella

Fig. 3 With the help of an anterior-cruciate-ligament-reconstruction
(ACL) tibial-aiming device and under fluoroscopy a 2-mm guide pin
with an eyelet is drilled from medial to lateral at the patella

Fig. 4 The direction of the guide pin is transverse, perpendicular to
the longitudinal axis of the patella and parallel to the coronal
patella plane

(Fig. 5). The appropriate placement of the second guide
pin is also confirmed by fluoroscopy (Fig. 6). Two suture
loops are inserted into the tunnels, with the loop lying
on the medial side (Fig. 7). Considering the small size
and the special shape of the patella, it is very important
to drill two parallel transverse semi-patellar tunnels with
the first attempt so that we do not end up with a “Swiss
cheese” patella. This is a very important step of the oper-
ation (ACL tibia device) that differentiates it from other
surgical techniques described in the literature before.
The knee is then flexed to 30°, and the adductor tuber-
cle is identified by palpation and under fluoroscopic
guidance, a 2.4-mm guide pin with an eyelet is drilled at
the Schottle point (Fig. 8). A 2-cm skin incision is made
over the guide pin at the adductor tubercle (retractors
can be used for better visualization). Afterwards the
guide pin is over-reamed with a 6-mm cannulated
reamer to a depth of 30 mm (Fig. 9). A non-absorbable
suture loop is passed through the eyelet, and the guide
pin is pulled out from the lateral aspect of the femur so
that the suture-loop stays on the medial side of the fem-
oral tunnel. Before positioning the graft, the second and
the third layer of the medial patellofemoral complex are
separated by dissection down to the femoral insertion
side, while care is taken to leave the capsule intact. The
previously prepared graft is then brought to the front
table, passed through the patellar incision, so that the
sutures of each free graft-end are passed through the
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Fig. 5 a The second guide pin is inserted 15 mm proximally and transversely to the first pin. b Both guide pins are over-drilled with a cannulated

4.5-mm drill bit 2-cm deep

Y

suture-loops at the patella tunnels and then pulled out
from medial to lateral. Both ends of the tendon graft are
pulled into the 2 patella tunnels, and the graft sutures
are tied together with tension for stable graft fixation at
the lateral patella rim. If a small lateral incision has been
previously made for the ACL tibia guide, then the suture

Fig. 6 Confirmation by fluoroscopy of the appropriate placement of
the guide pins

ends are passed through that incision and the knot is
tied and buried (Fig. 10).

A non-absorbable suture no. 2 is passed around in the
center of the gracilis tendon loop is retrieved in a retro-
grade fashion between the second and third capsular
layer to the femoral insertion of the MPFL. The graft
loop is pulled by the suture downwards to the created
femoral tunnel (Fig. 11). With the help of a femoral su-
ture loop (which is inserted in the femoral bone tunnel),
the graft-loop is finally advanced into the femoral bone
tunnel for 2 cm or more, using a mosquito-clamp as a
fulcrum to soften the steep angle (Fig. 12).

The knee is cycled 20 times with moderate tension on
the graft and finally fixed with a 7-mm interference
screw at 20-30° of knee flexion (Fig. 13). Attention is
paid not to over-tighten the graft. Usually, the tension is
adjusted so that the patella can be displaced laterally
only 30 to 40% of its maximum transverse diameter.

Fig. 7 Two suture loops are inserted into the tunnels, with the help
of the guide pin with the eyelet
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Fig. 8 Under fluoroscopy a 2-mm guide pin with an eyelet is drilled
at the Schottle point

Fig. 9 A 6-mm cannulated reamer is introduced over the guide pin
to a depth of 30 mm
.

Rehabilitation

Postoperatively, the knee is kept in a brace for 4 weeks
while allowing weight-bearing as tolerated. The brace is
initially locked in extension for 1 week, and then, flexion
is gradually permitted so that after 4 weeks the patient
has 90° flexion. Quadricep exercises (isometric) are en-
couraged from the first week. Full range of motion is
allowed after 6 weeks. Light running is initiated after 8
weeks. Patients can return to contact sports at 9 months
after surgery.

Discussion

The use of screws and anchors in the patella fixation
is less time-consuming and easier to use than hard-
ware free-fixation techniques, but it has been ac-
cused of causing pain and irritation at the insertion
side [20]. On the other hand, patellar fixation tech-
niques without implants have the advantage of being
less costly. Complete reaming and complete trans-
verse bone tunnels might cause patellar fractures, or
bone bridge collapse, as they act like stress-risers
[20-23]. The technique described in this technical
note has the advantage of avoiding breaching the an-
terior cortex of the patella, minimizes the bone

tunnels, utilizes blind transverse tunnels (not trans-
patellar tunnels), and avoids devascularization of the
superior pole of the patella thanks to small incision
and minimal exposure. In addition, by introducing
the use of the ACL aiming-tibia device for the cre-
ation of patella tunnels, the damage of patella integ-
rity and strength is significantly reduced. However,
since the final clinical outcome characterizes the
procedure, the treating surgeon should be vigilant
during the rehabilitation protocol, and in close com-
munication with the patient, since problems can
occur on every step of the way. A common problem
is persistent postoperative stiffness that can occur if
the patient is not able to follow the established re-
habilitation protocol.

A useful tip one should bear in mind when choosing
this technique is to ensure graft length of at least 20 cm,
since the anatomical length of the native MPFL has an
average length of 5.3 ¢cm [10] and more working length
is required for femoral and patellar fixation. The mean
length of the gracilis tendon is reported at 27.7 cm, of
which 20 c¢m are prepared and the graft is folded in half
[24]. From the folded graft 2 cm from the free ends of
the gracilis enters in the patella tunnels, there are 3 cm
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Fig. 10 a The free ends of the tendon graft are pulled into the 2 patella tunnels. b Drawing of the patella fixation utilizing two transverse blind
semi-patellar tunnels without hardware by suture knot at the lateral aspect of the patella

left for the femur and 5 ¢cm for the reconstructed MPFL.
When inserting the femoral screw, as the goal is not to
over-tension the reconstructed MPFL, the 3 ¢cm tunnel
in the Schottle point is considered to be sufficient.
Autologous gracilis tendon graft has been proven clinic-
ally and biomechanically to be suitable for MPFL recon-
struction [6, 12]. A common perioperative complication
when harvesting the graft is injury the infrapatellar
branch of the saphenous nerve, which usually lies in the
subcutaneous fat at the point of the incision. Care
should also be taken to prevent any injury to the under-
lying superficial medial collateral ligament. Graft
embalmment in vancomycin solution prior to final
placement has yielded excellent results in terms of

infection prevention [25, 26]. Furthermore, the surgeon
should avoid inserting the graft distally to the native in-
sertion of the MPFL to avoid constraint of the distal pa-
tellar pole. To that end, two convergent holes should be
drilled in the proximal half of the patella. During prepar-
ation of the 2 patellar tunnels, or during passage of an
oversized tendon graft through a tight patellar tunnel,
the bone bridge overlying the patellar tunnel may col-
lapse. Therefore, a cortical bone bridge of at least 15
mm should be left between them to avoid fracture or
bone bridge collapse. This prerequisite however creates
a technical issue for patients with small-sized patella
(pediatric or Asian population) and preferably should be
avoided in this kind of patients. The mean patella length

the created femoral tunnel

Fig. 11 a, b The graft loop is pulled by the suture downwards between the second and the third layer of the medial patellofemoral complex to




Raoulis et al. Journal of Orthopaedic Surgery and Research

Fig. 12 Utilizing a mosquito-clamp as fulcrum to soften the steep
angle, while the assistant is pulling the suture-loop under light
tension (red arrow)

has been found to range from 31.3 to 42.04 mm between
genders and in various ethnicities [27-29]. One should
not forget to mention that over-tightening of the graft
leads to elevated medial patellofemoral forces, resulting
in an overconstrained patella that is painful, and could
lead to patellofemoral osteoarthritis.

Fig. 13 Graft fixation with a 7-mm interference screw at 30° of knee
flexion, while the assistant is pulling the suture-loop under moderate
tension (red arrow)
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We have been using this technique in our department
for several years, isolated or combined with bony proce-
dures, without perioperative or postoperative complica-
tions and with good clinical results. This is a useful
modification of an established technique [10, 30], which
minimizes possibilities for perioperative bony complica-
tions at the patella fixation, and we introduce the
utilization of ACL tibia aiming device.
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