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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order to standard-

ize procedures to assist the reasoning and decision-making of doctors.

The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be adopted, de-

pending on the conditions and the clinical status of each patient.

DESCRIPTION OF THE EVIDENCE COLLECTION
METHOD

To develop this guideline the following primary electron-
ic databases were consulted: Medline (1966 to 2012) via
PubMed and LILACS. The search for evidence came from
actual clinical scenarios and used keywords (MeSH terms):
“Humans”, “Adult”; “Knee”, “Posterior Cruciate Ligament”,
“Posterior Cruciate Ligament/surgery*” “Posterior Cru-
ciate Ligament/pathology*”, “Posterior Cruciate Liga-
ment/injuries*”, “Arthroscopic Surgeries”, “Allograft”,
”Rehabilitation”, “Treatment Outcome”, “Outcome As-
sessment”, “Prospective Studies”. The articles were select-
ed after critical evaluation of the strength of scientific ev-
idence by experts in related orthopedic specialties, and
publications of greatest strength were used for recom-
mendation. The recommendations were drawn from group
discussion. The entire guideline was reviewed by an inde-
pendent group, specializing in evidence-based clinical
guidelines.

GRADE OF RECOMMENDATION AND STRENGTH OF

EVIDENCE

A. Experimental or observational studies of higher con-
sistency.

B. Experimental or observational studies of lower consis-
tency.

C. Case reports (non-controlled studies).

D. Opinions without critical evaluation, based on con-
sensus, physiological studies, or animal models.

OBJECTIVES
This guideline aims to guide the treatment of isolated le-
sions of the posterior cruciate ligament in adult patients.

CONFLICT OF INTEREST
No conflict of interest informed.

INTRODUCTION

The posterior cruciate ligament (PCL) is the main restric-
tor of posterior tibial translation and acts as a secondary
stabilizer for varization, valgization, and lateral and medi-
al rotation of this bone (D). It is functionally divided into
two bundles, the anterolateral (AL) band and the postero-
medial (PM) band, named according to the direction tak-
en by the bundles in the path between the tibia and the fe-
mur and its insertion into the bone.!> With the knee in
flexion, the AL bundle is tight and the PM loose, while with
the knee in extension, the tensions are reversed (D)."*

PCL injuries are far less frequent than other knee lig-
ament injuries (D)."*¢ The incidence of these injuries in
the general population is around 3%, rising sharply in the
population susceptible to trauma, reaching 37% (D),">¢
mainly in car accidents and high-energy incidents, where
a high prevalence of associated injuries is observed (D).1
Among the population of athletes, there is also a higher
incidence of PCL injuries than in the general population,
but this difference varies depending on the type of activ-
ity practiced (D)"¢ (B).” Isolated PCL injuries are less com-
mon than associated injuries (D)"? (B).”

The main mechanism involved in general PCL inju-
ries derives from direct trauma to the tibia in the antero-
posterior direction with the knee in flexion (D).} In
sports, the main mechanism of injury is excessive flexion
of the knees, caused by falls with knees flexed, for exam-
ple (D).?

PCL injuries are usually classified into three different
levels according to the magnitude of the posterior trans-
lation of the tibia relative to the femur: gradeI - 1 to 5
mm; grade IT - 5 to 10 mm; and grade III - greater than
10 mm (D).*®

The treatment of isolated PCL injury represents a di-
lemma for orthopedists. Although there are well-described
treatment protocols for injuries of the anterior cruciate
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ligament and collateral ligaments of the knee, there is no
consensus regarding the treatment of isolated PCL injury,
and little evidence-based information to guide the man-
agement of this injury (D). While some patients remain
asymptomatic and return to the sport, others present dys-
function and progression to degeneration of the knee joint.

Due to the lack of randomized studies for compar-
ing the results, much debate is created regarding indica-
tions and types of treatment, in addition to follow-up (D).>¢
The suspicion, investigation and recognition of this in-
jury are of fundamental importance to guide patients to
ideal treatment.

The purpose of this guideline is to review the latest
treatments for isolated PCL injury, disclosing the surgi-
cal indications, types of treatment, postoperative reha-
bilitation and clinical outcomes available in long-term
for treatment of this injury.

WHAT IS THE RECOMMENDATION FOR THE
CONSERVATIVE TREATMENT oF PCL INJURY?

The indication of the type of treatment for injuries of the
posterior cruciate ligament (PCL) should take into ac-
count factors such as the nature of the injury (whether
acute or chronic), the type of ligament rupture (avulsion
or intrasubstance injury), the degree of laxity (I, II or III),
the patient’s symptoms, and their occupational or ath-
letic demand (D).% It is well established that PCL repair
in bone avulsions leads to an excellent static and func-
tional outcome, but the dilemma persists as to knowing
the best option in intrasubstance injuries (B).?

In 1987, Fowler and Messiah performed a prospective
study with a minimum follow-up of 2.6 years on 13 pa-
tients with intrasubstance PCL injuries submitted to non-
operative treatment. They concluded that grade I and II
injuries should be managed non-surgically, while grade ITI
injuries also showed good subjective and functional results
after intense physical therapy treatment (B).

Thus, most authors recommend conservative treat-
ment for isolated, low-grade (grades I and II), acute or
chronic, mildly symptomatic PCL injuries and for those
patients with low demand in daily life or professional ac-
tivities (D)3!! (B).>1°

In 1999, Shelbourne et al. published a prospective
study on the natural history of the disease, reporting good
functional results from conservative treatment on 133
athletes with isolated PCL injuries after a follow-up of’
5.4 years, despite a certain degree of instability (looseness)
remaining posterior to the affected knee. Half of the patients
returned to the same level of sport activity, while a third re-
turned to the same sport at lower levels (B)."2

Recent studies show that during the radiographic
evolution there is some degree of degeneration of the af-
fected knee joint, regardless of the degree of laxity (D)"
(B).!2 This is exactly what Patel et al. demonstrated in 2007
in an average follow-up of 6.9 years on patients with par-
tial or complete grade I and II injuries treated conserva-
tively, with degenerative joint changes reported in 17% of
patients in the medial compartment and 7% in the patel-
lofemoral compartment (C)."

Recommendation: B

Studies on the natural history of PCL injury show that
isolated grade I and II ligament injuries have good func-
tional results with conservative treatment in the long
term, even if maintaining a certain degree of laxity, also
returning to practice of sport. However, conservative treat-
ment is associated with degenerative joint changes. Nev-
ertheless, there are no randomized prospective studies
with conclusive evidence indicating what patients will de-
velop early onset arthrosis and what the magnitude of
this disease will be.

WHEN IS SURGICAL RECONSTRUCTION OF THE
PCL INDICATED?
The indications for surgical treatment of PCL injuries
also show controversies on the precise indications for lig-
ament reconstruction, due to the lack of randomized clin-
ical trials (D)8 (C).™

Most authors support ligament reconstruction for
patients with isolated grade III lesions, tears associated
with other knee ligament injuries and bone avulsion in-
juries (D)®!'51¢ (C)." For patients with high sports perfor-
mance, isolated ligament reconstruction of the PCL can
be conducted on grade Il injuries, but this statement de-
pends on the surgeon’s experience and the patient’s own
wishes and factors (D)® (B).!°

Fanelli et al. argue that tibial posteriorization equal to
or greater than 8 mm would be an indication for PCL re-
construction. Factors associated with successful surgical
outcomes include the ability to diagnose and properly treat
all existing related injuries, the choice of a suitable graft,
the positioning of the tibial and femoral tunnels, minimi-
zation of the graft curve in its path and an appropriate pro-
gram of postoperative rehabilitation (D).

Recommendation: B

Given the absence of randomized prospective studies that
demonstrate the precise indication for surgical treatment
of PCL injuries, some authors recommend surgical treat-
ment of isolated PCL acute grade II injury for young, ac-
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tive individuals with repairable meniscal injury. Howev-
er, most authors recommend surgery in grade IIT injuries
when there are other associated injuries and in PCL inju-
ries with bone avulsion.

WHEN SURGERY IS INDICATED, IS SINGLE TUNNEL
PCL RECONSTRUCTION SIMILAR TO DOUBLE
TUNNEL RECONSTRUCTION?
Transtibial reconstruction surgery using arthroscopy on
posterior cruciate ligament (PCL) injuries with the use of
a single bundle of ligament graft is called single bundle
surgery and has classically been used in symptomatic
grade IT and grade III PCL injuries (D)*¢ (B).!” In this tech-
nique, the main objective is the reconstruction of the an-
terolateral portion of the PCL, since it is theoretically pri-
marily responsible for the tibial posterior displacement
restriction (B)!'7 (C).1819

Surgery involving the use of two bundles of ligament
graft is called a double bundle operation and was first
proposed as an attempt at better reconstruction of the
anatomy of the posterior cruciate ligament, given that
with this technique the goal is to reconstruct both the
anterolateral portion as well as the posteromedial bun-
dle of the PCL (D)."s

Despite the theoretical superiority of the double bun-
dle technique over the single bundle technique (reconsti-
tution with greater similarity to PCL anatomy), studies
available on the subject show no real difference in long-
term results between the techniques. Another major dif-
ficulty in comparing the data available on the subject is
the wide variety of techniques used by surgeons (C)** (D)*
(A)*! (B).2?

In an attempt to compare the single and double bun-
dle techniques in isolated PCL reconstruction in 2010, a
Korean group retrospectively compared the reconstruction
using the same technique (inlay) with single and double
bundles, with a minimum follow-up of 60 months. Using
the data from clinical scores and radiographic findings, no
statistical difference was found between the groups (B).**

In 2011, Yoon et al. published a study of 53 patients
with isolated PCL injuries, randomly allocated into 2
groups according to the type of PCL reconstruction us-
ing allografts. After a minimum follow-up of 2 years, their
conclusion was for the objective superiority of double
bundle reconstruction, although the subjective and func-
tional analysis showed no difference between groups (A).2!

Recommendation: A
Both single and double bundle reconstruction have good
functional, objective and subjective results in the long term

in patients with isolated PCL injury. The differences found
in works with high impact in the literature demonstrate
the equality of functional and subjective results, but dis-
agree as to the objective results, tending toward the supe-
riority of the double bundle technique. However, we can-
not confirm, based on the available literature, which type
of procedure leads to the best results, as there is no agree-
ment between the techniques according to the authors.

Does THE mMEDIAL (AM) oRr LATERAL (AL)
DIRECTION OF THE TIBIAL TUNNEL FOR TRANSTIBIAL
PCL RECONSTRUCTION MAKE A DIFFERENCE?

PCL reconstruction surgery using the transtibial tunnel
is traditionally performed by making a tunnel in the an-
teromedial direction (A)* (C).?* During the postoperative
follow-up, failure of the graft due to tearing was observed
secondary to stress and friction received at the output of
the tibial tunnel when performing the curvature toward
the femoral condyle (A)? (C).?* The area of the graft which
is found under this tension was named the “Killer turn’
in 1992 by Marc Friedman, also known as the curvature

of death, based on the consequence of this position for
25

>

the long-term outcome of surgery (A)* (D)

In 2009, Kim et al. published a retrospective study re-
porting on a follow-up of eight years comparing 60 cas-
es using the anteromedial (23 cases) and anterolateral (37
cases) tunnel techniques, finding significantly different
objective results between the tunnels, with superiority of
AL. However, when taking into account the clinical re-
sults no difference was shown between groups in func-
tional performance (C).?*

In this same line of reasoning, in 2007, Wong et al.
published a prospective study comparing the clinical,
functional and radiographic changes between PCL recon-
struction with AM and AL tibial tunnel. However, no sig-
nificant difference was found in outcomes between the
directions of the tunnels (A).%

Theoretically, the anterolateral tunnel has less chance
of developing into tearing of the graft because it does not
present an acute angle of curvature at the exit point of
the tunnel, thus reducing the “Killer Turn” (A)** (C)**
(B).* However, drilling the anterolateral tunnel is a great
technical challenge due to the anterolateral surface of the
proximal tibia being more vertical to the coronal plane,
creating difficulty for the positioning of the drill guide.
Another problem consists in the fact that the tunnel is
more oblique compared to the anteromedial, causing the
orifice of the tibial tunnel to be larger, meaning there may
be lower graft fixation strength, resulting in failure sec-
ondary to lower loads (B).2
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Recommendation: B

Despite the theoretical (objective) advantages of the an-
terolateral over the anteromedial technique, clinical stud-
ies have not observed differences in functional outcomes
in the short and medium term. In addition, several au-
thors mention greater technical difficulty in reconstruc-
tion with anterolateral tibial drilling. Thus, there is not
enough scientific evidence to choose one technique over
the other for single PCL reconstruction.

DOES THE RECONSTRUCTION TECHNIQUE KNOWN
AS INLAY HAVE ADVANTAGES OVER THE TRANSTIBIAL
TECHNIQUE?

Several surgical techniques related to the tibial tunnel
have emerged in order to improve the outcome of the re-
construction of the PCL. The commonly used transtibi-
al reconstruction restores the posterior stability of the
PCL, but makes the graft to bend around the back of the
proximal tibia, the so-called killer curve, leading to laxi-
ty, abrasion and failure of the graft. The inlay type recon-
struction would be an alternative to eliminate this effect,
since the graft is placed along with the bone block ana-
tomically in the groove in the posterior region of the tib-
ia, reducing the impact of the tibial bone and consequent-
ly decreasing degeneration of the graft. However, short
follow-up times do not allow the long term result of this
technique to be assessed. For best results, some authors
propose the combination of the inlay technique with dou-
ble bundle reconstruction, arguing that it increases the
effectiveness of the reconstruction (C)?”3° (D).28.29:31.32

In 2006 in a retrospective study, Seon and Song com-
pared the two reconstructions in 43 patients, transtibial
(21) and inlay (22), showing significant clinical improvement
in both groups, but no subjective and radiographic clini-
cal difference (B).*

In 2006, MacGillivray et al., in a retrospective study
that included a series of 20 cases, evaluated isolated PCL
reconstruction with 7 patients undergoing inlay recon-
struction and 13 transtibial reconstruction. After a min-
imum follow-up of two years they concluded that there
is no objective and subjective differences between the two
techniques (B).>*

In 2009, Kim et al. conducted a prospective study
comparing functional scores, clinical and radiographic
findings of three PCL reconstruction techniques: trans-
tibial (8), inlay with single bundle (11) and inlay with dou-
ble bundle (10). They concluded that there was a signifi-
cant difference in posterior tibial translation between
patients undergoing the double bundle inlay technique
and the patients submitted to transtibial reconstruction

techniques, but without differences between the single
bundle inlay and transtibial techniques. No difference
was found regarding functional results (C).*°

Recommendation: B

Biomechanical studies show no significant differences in
ligament laxity and graft strength in the transtibial and
inlay techniques, requiring the development of new pro-
spective clinical studies with long-term follow-ups in or-
der to define superiority.

Is USE OF HOMOLOGOUS GRAFTS RECOMMENDED
FOR RECONSTRUCTION OoF THE PCL?

In PCL reconstruction, various types of graft are available.
These include autologous grafts, homologous grafts and
synthetic grafts. Autologous grafts have the advantages
of availability, non-rejection and disease transmission,
but also have a disadvantage in relation to additional in-
cision, prolonged surgical time and complications such
as infection, pain at the donor site and limitation in graft
size. Homologous grafts have the advantage of versatili-
ty in size and fewer incisions, but entail an additional cost,
potential risk of disease transmission and an increased
graft failure rate. Currently, little is currently discussed
about the use of synthetic grafts, as none has been able
to achieve satisfactory clinical results (D)**7 (B)* (C).*
Autologous grafts that can be used include the patellar
ligament, quadricipital tendon and ischiotibial (flexors)
grafts. The homologous graft options include the afore-
mentioned, plus the Achilles tendon and the tendons of
the anterior or posterior tibial muscles (D).*

Currently, differences have not been described be-
tween the results obtained from the repair with autolo-
gous grafts and homologous grafts (B)*® (C).*

In a prospective study, Wang et al. compared two
groups of patients: 23 isolated PCL reconstructions with
homologous grafts and 32 reconstructions with autolo-
gous grafts. In a minimum follow-up of 34 months, no
significant differences in ligamentous laxity and radio-
graphic changes was found, but there was a higher rate
of complications with autologous grafts, including infec-
tion, pain at the donor site and complex regional pain
syndrome (B).%

In 2008, in a case-control study, Ahn et al. evaluated
36 patients divided into two groups, the first being sub-
jected to reconstruction with autologous ischiotibial ten-
don grafts and the second with Achilles tendon homol-
ogous grafts, concluding that there is no statistical
difference between the results obtained, evaluated by sev-
eral tests after a minimum follow-up of 2 years (C).*
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Recommendation: B

The use of homologous grafts is recommended for recon-
struction of the PCL. The surgeon is responsible for choos-
ing between the type of graft to be used (homologous or
autologous), and the source of this graft according to
their experience and individual preference; knowing the
limitations and possible complications of each method.

How sHouLD POSTOPERATIVE TREATMENT oF PCL
RECONSTRUCTION BE CONDUCTED?

The rehabilitation process in PCL injury is a complemen-
tary, yet, essential step for the functional recovery of the
knee. Rehabilitation protocols call for the protection of
the reconstructed ligament, limiting stress on the graft
until it is fully integrated. The safe tensions during reha-
bilitation exercises are still not known (C)***° (D).*!

The key points for rehabilitation include use of ex-
tended immobilizer, range of motion gains, load release
on the affected limb, muscle strengthening, and proprio-
ceptive training. Furthermore, the use of cryotherapy for
reducing swelling and pain can be considered, as well as
the use of electrical stimulation to prevent atrophy of the
quadriceps and analgesia with local action methods (D).*!

There is no consensus on the knee flexion gain limit.
According to the protocol developed at the Holy House
of Mercy in Sdo Paulo (HSCSP), the range of motion re-
spects the angles of 0-70° in the first four weeks, up to
90° by the sixth week and, after that, there are progres-
sive gains in amplitude (C).*

Quelard et al. advocate gradual passive mobilization,
performing a range of 0-60° in the first six weeks, 0-90° on
the sixth to eighth weeks, and 0-120° from the eighth week
on (D).* McAllister and Hussain (C)* begin mobilization
between the third and sixth weeks, Fanelli et al. (D)'**! be-
tween the fifth and tenth weeks, and Edson et al. (D)* in
the fifth week.

The increase in degree of knee flexion increases ten-
sion in the PCL, thus many professionals perform stabi-
lization of the tibia with anterior pressure on the poste-
rior region of the leg to avoid excessive stress on the
ligament, as advocated by Irrgang and Fitzgeraldem in
their rehabilitation protocol (D).*

Early release of loads after isolated PCL reconstruc-
tion is common in many protocols, being released as tol-
erated by the patient as early as in the first week (D).*
Quelard et al. (D)* initially conducted their protocol
without weight bearing in the first ten days, progressing
to partial weight bearing on the eleventh day until the
fifth week and full weight bearing after the sixth week.
McAllister and Hussain (C)** do not allow weight bear-

ing for three weeks, progressing to partial weight bearing
in the fourth and fifth weeks, and full weight bearing in
the sixth week. Edson et al.** remained five weeks with-
out weight bearing, progressing to partial weight bearing
in the sixth week and full weight-bearing in the tenth
week. All authors use braces in extension associated with
weight bearing (C).*

In relation muscle strengthening, there is a trend in
the use of closed kinetic chain exercises (CKC) at the start
of the protocols, generating axial compressive forces on
the joint, which would decrease the shear forces on the
knee, and lead to the simultaneous contraction of the
quadriceps and hamstrings, which is desirable in the ini-
tial phase of rehabilitation. This is supplemented with
open kinetic chain exercises (OKC) in the most advanced
phase (C).*!

According to the national protocol, developed by Cury
et al., closed kinetic chain exercises should start from the
second week, limiting the range of motion to 0-45°, pro-
gressing to open kinetic chain exercises through isomet-
ric contraction with an angle of 45-70° in order to spare
the PCL from exaggerated tensions and protect the patel-
lofemoral joint (C).*

The protocols usually postpone the introduction of
exercises directed at the hamstrings aimed at not tension-
ing the graft during the initial post-operative period. The
group of Brazilian authors either disagrees or has no agree-
ment as to when to start working the hamstrings (C).*!

Proprioceptive training should be undertaken on sta-
ble ground with static exercises, progressing to unstable
ground with dynamic exercises and increasingly specific to
the functional goal. The predicted discharge for sports ac-
tivities occurs from the sixth postoperative month on (D)**

(C)39,40,42,43,44 (D).41,45,46

Recommendation: C

There are no level A studies indicating a standard proto-
col for rehabilitation of PCL injuries, but most authors
reach about 70% success in rehabilitation with different
protocols, providing activity levels similar to the pre-in-

jury period.
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