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Abstract
Posterior Cruciate Ligament (PCL) one of the major ligaments of the knee. Injuries to PCL are less frequent than ACL injuries. 

Management of these injuries has been evolving from purely conservative management in early reports to current philosophy of 
selective surgical management. Surgical techniques for management of PCL injuries are also evolving. We look at a brief review of the 
ligament with management of its injuries.
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Introduction

Posterior Cruciate Ligament (PCL) injuries are not frequent. They may occur in isolation or in combination with other injuries and may 
be easily missed without a high index of suspicion. Improvements in understanding of biomechanics of PCL and its insufficiency, diagnos-
tic tests have improved picking up of these injuries. Management of injuries to the PCL has been evolving from conservative management 
to selective surgical management. 

Anatomy

PCL attaches to the lateral surface of the medial condyle of the femur and the PCL facet posteriorly on the tibia. It has 2 bundles named 
according to the femoral attachment first followed by the tibial attachment. AL (AnteroLateral) bundle which is attached anterior in femur 
and lateral in tibia and forms 85% of the width of the PCL and the PM (PosteroMedial) bundle.

The PCL is Y shaped, The cross sectional area is one and half times that of ACL and the insertional area is 3 times larger than the 
midsubstance area which makes the anatomical reconstruction difficult. Shape of femoral attachment varies from rounded to elliptical 
(common) shape. 

PCL along with the Meniscofemoral ligaments(MFL) forms the posterior cruciate complex. MFLs contribute to the footprint of the PCL 
and consist of the Anterior (Humphrey’s) and Posterior (Wrisberg) ligaments. They originate from the lateral meniscus and attach along 
with the bulk of PCL to the femoral condyle. 93% of population have at least one of them. MFLs help to stabilise the knee and also in the 
healing of a ruptured PCL [1].

Biomechanics

The PM bundle tightens in extension and loosens in flexion while the AL bundle tightens in flexion and loosens in extension. The 
bundles of the PCL are recently thought to serve a codominant function rather than a reciprocal function.
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Forces upto 50% body weight occur on the PCL during level walking. Higher PCL forces are seen while stair climbing - ascending or de-
scending stairs. In a flexed knee, PCL resists 85 - 100% of posteriorly directed loads. Posterior subluxation of tibia occurs in PCL deficient 
knees during activities of daily living in high knee flexion positions. PCL also offers rotational stability.

There is loss of medial meniscus function due to posteriorly subluxed position which causes significantly increased contact pressures 
in Medial Tibiofemoral and PatelloFemoral Joint compartments [2].

Injuries

Incidence of PCL ruptures was found to be variable in the literature between 3.4 to 40% of all knee ligament injuries. It is commonly 
caused by a direct blow to the front of the tibia in a flexed knee - in sports or in motor vehicular accidents. Other mechanisms are hyper-
flexion and extension IR or hyperextension injuries.

PCL injuries can be broadly classified as isolated or combined. Isolated injuries may be partial or complete and complete injuries can 
be bone avulsions/ligament peel off or ligament substance injuries. Combined injuries are more common than isolated injuries. 

Combined injuries may occur with other ligaments as in dislocations or may be associated with osteoarthritis or musculoskeletal 
abnormalities. Strobel., et al. [3] did an arthroscopic study involving PCL deficient knees and found significant OA changes in the medial 
compartment and the patellofemoral compartment.

Among all patients with hemarthrosis, PCL injuries were found in 40% of patients [4] and PLC injuries were found in 9.1% [5]. PCL 
injury is very frequently missed in acute injuries as the classical diagnostic signs are slightly difficult to assess. Dominant signs in acute 
injury are bruising, effusion and a flexed knee.

Distal pulses and vascular assessment is critical in acute injuries. Ankle Brachial Index should be done and one should have a very low 
threshold to do vascular studies to look for vascular injury or intimal flap tears.

Associated intra articular findings

Among associated injuries, chondral defects were seen in 49 - 52% and meniscal tears in 28 - 36% and in chronic cases as we have 
already seen, OA changes [3,6,7]. 

Clinical diagnosis and tests

History includes injury to the knee. Pain, swelling, discomfort and instability may be complained. 

Following is a list of clinical tests for diagnosing PCL injuries.

Posterior Drawer test, Quadriceps active test at 20 - 30 degree flexion and modified test, Testing posterolateral corner by external rota-
tion recurvatum test, And reverse pivot shift test

Other signs are: Varus thrust - especially with PLC injury, Varus opening if associated with LCL injury, ER and hyperextension at the 
knee, Dial test.

PCL laxity has been graded by Clancy [8] into three grades. At 90o knee flexion: 

1. Grade 1 the anterior tibial crest remains anterior to the femoral condyle but sags behind compared to normal side.

2. Grade 2, anterior tibial crest is at same level as femoral condyle and in 

3. Grade 3, anterior tibial crest is behind the femoral condyle. 
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A grade 3 laxity in most cases may be associated with a PLC injury.

IKDC classified laxity based on millimeters posterior shift.

Grade 1 is < 5 mm, Grade 2 is 6 - 10 mm and Grade 3 is > 10 mm.

Imaging

One should get plain radiographs to look for other injuries, PCL avulsion fracture can occur either from tibial or femoral side. Tibial 
side avulsions are more common. Another finding to look for is posterior translation of the tibia under the femur.

Stress test may also be done if in doubt to display laxity posteriorly [2].

MRI is used to confirm the diagnosis and look for other intra articular injuries which are frequently found.

Management

Conservative management is chosen for isolated PCL Grade 1 and 2 injuries [9] and includes immobilisation for 4 weeks in a full knee 
extension brace (PCL Brace) or bivalved cylinder cast to maintain tibiofemoral reduction.

For grade 3 injuries and for multi-ligament injuries, operative option is chosen. Other indications for surgery include: associated inju-
ries like dislocation of the knee, meniscal root tears and functional limitations in a chronic tear setting. 

In chronic injuries with varus deformity and varus thrust, High tibial osteotomy may be considered - here a medial opening wedge 
osteotomy is done to correct deformity and also to increase the slope of tibia to reduce posterior sag especially when loading the knee.

Avulsion fractures

Tibial sided avulsions are the most frequent. General management of avulsion fractures is fixation - either arthroscopic or open fixa-
tion techniques have been described. Different techniques have been described and most of them lead to good fixation and healing. These 
include open screw fixation to arthroscopic button fixation. In general, bigger fragments are favourable for screw fixation whereas com-
minuted fragments would be best fixed using suture and/or button.

Natural history of PCL injured Knee

The natural history of PCL injuries is not very clear in the literature. This is because there are only a few prospective studies. Most early 
studies report good results with conservative management of these injuries. The remaining papers have either a mixed etiology or short 
follow up or involve symptomatic patients only or have a very small number.

In general, they report that there is greater incidence of chondral injuries and meniscal injuries in chronic deficient states and also 
there are effects on osteoarthritis on the medial compartment and the patellofemoral compartment as stated previously. 

Studies have looked into multiple outcomes with conservative management. The most important ones are residual instability, pain and 
return to sport. Instability has been found in upto 46% of cases. Shelbourne., et al. [10] found no relation between degree of laxity and 
feeling of instability.

Earlier studies with short follow up found most patients returned to previous sport [11]. Whereas later studies reported lesser pa-
tients getting to the same level of sport as before injury [12]. Shelbourne [13] found only 50% went back to same level of sport and 31% 
to lower level of sport.

Keller., et al. [12] reported that 49% patients felt the knee did not recover fully despite rehab and that 90% patients had some pain with 
activity when managed conservatively. Dejour., et al. [14] also reported similar results. 

The general trend in the studies is for greater percentage with pain to be associated with longer follow up.
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Majority of studies found increasing OA changes radiologically with increasing interval from injury [10,12,14,15].

According to Dejour., et al. [14], the natural history of isolated rupture of the PCL has three phases: initial functional adaptation, sub-
sequent functional tolerance and eventual arthritic deterioration. Hence, they recommend surgery in young patients with PCL ruptures.

Outcomes of surgery 

Historically, PCL reconstruction was done using non-anatomic isometric reference points and recent literature has focused on anatomi-
cal reconstruction techniques using arthroscopic and radiographic references. The best results of PCL reconstruction are not comparable 
to the best results of ACL reconstruction. Options for surgical treatment are

1. Transtibial Single bundle reconstruction (TTSR)

2. Tibial Inlay Singel bundle reconstruction (TISR)

3. Transtibial Double Bundle Reconstruction (TTDR)

4. Tibial Inlay Double bundle Reconstruction (TIDR)

Arthroscopic PCL reconstruction techniques are challenging and have a long learning curve. Single bundle techniques aim to recon-
struct the AL bundle of the PCL. Reconstruction using Transtibial single bundle technique improved instability by 1 grade, 75% of these 
patients had normal/near normal outcome. This procedure, however did not prevent osteoarthritis [16]. Reconstruction TISR and TTDR 
techniques achieved similar results as TTSR technique [2]. 

Reconstruction using any technique improved laxity of PCL compared to preoperative status but there remained residual laxity of 1 - 3 
mm. The residual laxity appeared to be least for TIDR and more for combination injuries with PLC. Hence the last technique is favoured for 
revision PCL reconstruction surgeries [2]. Issues to debate in surgical management are type of graft used, dealing with killer curve, direc-
tion of tunnels, remnant preservation, single vs Y shaped vs Double bundle grafts, fixation methods, open vs arthroscopic inlay techniques. 

Conclusion

PCL has a definite role in the AP and rotational stability of the knee. Its injury may be associated with injury to other structures inside 
the knee. Meticulous examination and low index of suspicion is important to diagnose instability. Laxity of PCL can lead to secondary 
degenerative changes within the knee. Mild injuries may be treated conservatively. Severe injuries need surgical management as their 
natural history is not favourable. Surgical techniques are evolving and lead to good outcomes with current techniques.

Bibliography

1. Gupte CM., et al. “A review of the function and biomechanics of the meniscofemoral ligaments”. Arthroscopy 19.2 (2003): 161-171. 

2. LaPrade CM., et al. “Emerging Updates on the Posterior Cruciate Ligament: A Review of the Current Literature”. American Journal of 
Sports Medicine 43.12 (2015): 3077-3092. 

3. Strobel MJ., et al. “Arthroscopic evaluation of articular cartilage lesions in posterior-cruciate-ligament-deficient knees”. Arthroscopy 
19.3 (2003): 262-268. 

4. Fanelli GC and Edson CJ. “Posterior cruciate ligament injuries in trauma patients: Part II”. Arthroscopy 11.5 (1995): 526-529. 

5. LaPrade RF., et al. “A prospective magnetic resonance imaging study of the incidence of posterolateral and multiple ligament injuries 
in acute knee injuries presenting with a hemarthrosis”. Arthroscopy 23.12 (2007): 1341-1347. 

https://www.ncbi.nlm.nih.gov/pubmed/12579149
https://www.ncbi.nlm.nih.gov/pubmed/25776184
https://www.ncbi.nlm.nih.gov/pubmed/25776184
https://www.ncbi.nlm.nih.gov/pubmed/12627150
https://www.ncbi.nlm.nih.gov/pubmed/12627150
https://www.ncbi.nlm.nih.gov/pubmed/8534292
https://www.ncbi.nlm.nih.gov/pubmed/18063179
https://www.ncbi.nlm.nih.gov/pubmed/18063179


Citation: Srinivas B S Kambhampati. “Posterior Cruciate Ligament Injuries of the Knee”. EC Orthopaedics 10.2 (2019): 56-60.

Posterior Cruciate Ligament Injuries of the Knee

60

6. Geissler WB and Whipple TL. “Intraarticular abnormalities in association with posterior cruciate ligament injuries”. American Journal 
of Sports Medicine 21.6 (1993): 846-849. 

7. Hamada M., et al. “Chondral injury associated with acute isolated posterior cruciate ligament injury”. Arthroscopy 16.1 (2000): 59-63. 

8. Bisson LJ and Clancy WG. “Isolated posterior cruciate ligament injury and posterolateral laxity”. In: Chapman MW, ed. Chapman’s 
Orthop. Surg. Lippincott Williams & Wilkins (2001): 2393-2416. 

9. Dowd GSE. “Reconstruction of the posterior cruciate ligament. Indications and results”. Journal of Bone and Joint Surgery-British 
Volume 86.4 (2004): 480-491. 

10. Shelbourne KD., et al. “Minimum 10-year follow-up of patients after an acute, isolated posterior cruciate ligament injury treated 
nonoperatively”. American Journal of Sports Medicine 41.7 (2013): 1526-1533. 

11. Fowler PJ and Messieh SS. “Isolated posterior cruciate ligament injuries in athletes”. American Journal of Sports Medicine 15.6 (1987): 
553-557. 

12. Keller PM., et al. “Nonoperatively treated isolated posterior cruciate ligament injuries”. American Journal of Sports Medicine 21.1 
(1993): 132-136. 

13. Shelbourne KD., et al. “The natural history of acute, isolated, nonoperatively treated posterior cruciate ligament injuries. A prospec-
tive study”. American Journal of Sports Medicine 27.3 (1999): 276-283. 

14. Dejour H and Walch G. “[Chronic posterior instabilities]”. Orthopade 16.2 (1987): 149-156. 

15. Clancy WG., et al. “Treatment of knee joint instability secondary to rupture of the posterior cruciate ligament. Report of a new proce-
dure”. Journal of Bone and Joint Surgery-American Volume 65.3 (1983): 310-322. 

16. Kim Y-MM., et al. “Clinical results of arthroscopic single-bundle transtibial posterior cruciate ligament reconstruction: a systematic 
review”. American Journal of Sports Medicine 39.2 (2011): 425-434. 

Volume 10 Issue 2 February 2019
©All rights reserved by Srinivas B S Kambhampati.

https://www.ncbi.nlm.nih.gov/pubmed/8291637
https://www.ncbi.nlm.nih.gov/pubmed/8291637
https://www.ncbi.nlm.nih.gov/pubmed/10627346
https://www.ncbi.nlm.nih.gov/pubmed/15174540
https://www.ncbi.nlm.nih.gov/pubmed/15174540
https://www.ncbi.nlm.nih.gov/pubmed/23652263
https://www.ncbi.nlm.nih.gov/pubmed/23652263
https://www.ncbi.nlm.nih.gov/pubmed/3425783
https://www.ncbi.nlm.nih.gov/pubmed/3425783
https://www.ncbi.nlm.nih.gov/pubmed/8427355
https://www.ncbi.nlm.nih.gov/pubmed/8427355
https://www.ncbi.nlm.nih.gov/pubmed/10352760
https://www.ncbi.nlm.nih.gov/pubmed/10352760
https://www.ncbi.nlm.nih.gov/pubmed/6826593
https://www.ncbi.nlm.nih.gov/pubmed/6826593
https://www.ncbi.nlm.nih.gov/pubmed/20702860
https://www.ncbi.nlm.nih.gov/pubmed/20702860

	_GoBack

