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ABSTRACT 
 

Avulsion fractures of tibial attachment of PCL are not observed very often. PCL injuries are 
uncommon; especially those involving tibial aspect/fragment are rare. On the basis of the site of 
damage: Hyperflexion, Hyperextension, Pretibial trauma, etc. are the considered causes of injury. 
Injury to the PCL results changes in the kinematics of the knee. Changes in contact pressure have 
been demonstrated in both the patellofemoral and the medial tibiofemoral compartments after 
sectioning of the PCL, with significant increase in joint forces. This alteration in the normal 
kinematics may explain the tendency for the development of degenerative changes in the above 
mentioned compartments after PCL injury. Physiotherapy plays a very vital role in the treatment 
and management of such cases. Here, we report a case of a 25year old young man who was 
admitted to Acharya Vinobha Bhave Rural Hospital (AVBRH), Datta Meghe Institute of Medical 
Sciences (DMIMS), Deemed to be University (DU), with an alleged history of slip and fall from two-
wheeler due to RTA sustaining injury to the right limb, particularly on the knee and further 
complained of pain & swelling over the knee along with difficulty in walking. On examination and 
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investigation it was diagnosed as the case of avulsion fracture of tibial attachment of PCL. And so 
was operated and treated with open reduction and internal fixation (ORIF). Thereafter, was referred 
to the Physiotherapy Department for further rehabilitation. The purpose of this study is to: Discuss 
the epidemiology& Operative method. Discuss the physiotherapeutic management and 
rehabilitation of PCL tears and their outcomes. 
 

 
Keywords: RTA; pain; antalgic gait; posterior cruciate ligament (PCL); PCL facet; tear; avulsion; 

fracture. 
 

1. INTRODUCTION 
 
Posterior aspect of tibia and lateral femoral 
condyle has a ligamentous structure inserted 
known as posterior cruciate ligament complex 
[1]. It has two functional bands i.e. anterolateral 
and the posteromedial band that develop tension 
as the knee is flexed and extended, respectively 
[2]. Basically, The primary restraint to the 
posterior translation of tibia is PCL and a 
secondary restrain to external rotation is also 
PCL [3].  PCL injuries’ concern has expanded 
more in the last few years. Even though  
advances are there  controversy are also there 
concerning aspects of the assessment and 
treatment of PCL injuries [4]. 
 
Rupture of the PCL usually takes place due to 
direct trauma on the tibia’s posterior aspect and 
on knee with hyperflexion and the foot in 
plantarflexion. Dashboard injury is found to be 
the most important cause of PCL injuries at the 
tibial insertion. When proximal tibia experiences 
posterioir directed force then dashboard injury 
occurs. Other causes may include 
hyperextention of the knee or combined 
rotational forces. Sometimes, this may also 
involve the tibial component leading into the tibial 
condyle’s avulsion fracture which is less 
common. In accordance to the rarity of these 
cases, the management of PCL involving 
avulsions, have become a topic of discussion [5]. 
 

2. CASE PRESENTATION 
 

We report a posterior cruciate ligament tibial 
condyle’s mediated avulsion fracture with the 
tibial insertion of the PCL wherein, a 25year old 
young male was brought to AVBRH, complaining 
of pain & swelling over the knee joint and 
difficulty in walking with alleged history of slip 
and fall from a two wheeler sustaining injury to 
the right lower limb.  Pain was sudden in onset 
and gradually progressive in nature associated 
with swelling. The patient had no head injury, no 
seizures, no ENT bleeding or vomiting following 

the event.  Necessary investigations confirmed 
that PCL’s avulsion fracture at tibial attachmet. 
An open reduction internal fixation (ORIF) was 
done. Followed by the surgery, limb was 
immobilised with a long knee brace and was then 
given reference to Physiotherapy Department for 
further management. 
 

3. GENERAL EXAMINATION 
 
3.1 On Observation 
 
Patient was in supine lying with both ASIS at 
same level, Scab of size 1*2cm was present on 
right knee’s anteromedial aspect. Healed 
abrasion of size 1*3cm was present on right 
knee’s anteromedial aspect. Swelling was 
present over the knee. No limb length 
discrepancy was observed. 
 

3.2 On Palpation 
 
Local temperature was not raised. Medial joint 
tenderness was present. Suprapatellar, 
Parapatellar and Infrapatellar fullness was 
present. Anterior drawer test was negative. 
Posterior drawer test was positive. 
 

3.3 Range of Motion 
 

Range of motion of bilateral upper limb was full. 
 

Bilateral lower limb range of motion is mentioned 
in Table 1. 
 

Manual Muscle Testing: 
 

Grade 5 strength is present in bilateral upper 
limb. 
 

Lower limb Strength in mentioned in Table 2. 
 

Special Tests: 
 

 Lachman’s test was positive. 
 McMurrays test was negative. 
 Varus and Valgus test negative. 
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Table 1. Pre rehab ROM 
 

Joint Left active (in 
degrees) 

Left passive (in 
degrees) 

Right active (in 
degrees) 

Right passive (in 
degrees) 

Hip     
Flexion 0-115 0-125 0-110 0-115 
Extension 0-110 0-115 0-110 0-115 
Abduction 0-40 0-45 0-35. 0-40 
Adduction 40-0 45-0 40-0 45-0 
Medial rotation 0-40 0-45 0-40 0-45 
Lateral rotation 0-40 0-45 0-40 0-45 
Knee     
Flexion 0-120 0-125 0-110 0-115 
Extension 125-0 130-0 110-0 115-0 
Ankle     
Plantar flexion 0-45 0-50 0-45, 0-50 
Dorsiflexion 0-15 0-20 0-15 0-20 
Inversion 0-30 0-35 0-30 0-35 
Eversion 0-20 0-25 0-20 0-25 

 
Timeline 
 

Events  Date 
Fall from bike  September 3, 2020 
Diagnosed with avulsion fracture of tibial attachment of PCL September 4, 2020 
Open reduction and internal fixation  September 10, 2020 
Physiotherapy Management  September 11, 2020 

 

3.4 Medical Management 
 
Surgical management through Open reduction 
and internal fixation (ORIF) was done. 
 
The patient was started with painkiller, anti-
inflammatory and antibiotic drugs. 

After which the patient was immobilised by a long 
knee brace and then was referred to 
Physiotherapy department for further 
management. 
 
Post-operative investigation is done to anticipate 
the recovery (Fig. 1). 

 

 
     

Fig. 1. Showing the AP and lateral view of the knee 
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3.5 Management 
 
Short Term Goals: 
 
 Reduce pain and swelling. 
 Increase range of motion and maintain it. 
 Increase strength. 
 Promote early mobility. 
 Enable patient to carry out the ADL’S 

independently. 
 
Long Term Goals: 
 
 Promote walking. 
 Static and dynamic balance. 
 Independent ADL’S. 
 Ergonomics. 

 
Rehabilitation: 
 
 Phase 1 (zero to four weeks): 

In the initial phase the main aim was to 
protect the healing bone and the adjoining 
soft tissue structures. A long knee brace 
was given to the patient post the surgery. 
After a week the brace was unlocked in 
order to minimise the adverse effects of 
immobilisation. Early ROM and statuc 
exercises for quadriceps and hip along 
with the calf were started limiting the 
patellofemoral joint compression and 
posterior tibial translation. It was ensured 
that the knee was stabilised by a pillow 
under it to provide protection against 
posterior tibial sagging. Therapeutic 
exercises like Prone flexion and extension 
passively, Straight Leg Raise, Hip 
abduction and adduction, Ankle Toe 
Movement, Stretching for hamstrings, 
exercise with elastic band for calf, 
progressing to calf raise with full knee 
extension in standing [6].   

 Phase 2 (four to twelve weeks): 
In this phase the goal was to Increase 
Range of flexion, Restore gait pattern and 
to Continue exercises from phase 1. So, 
the brace was unlocked for activities and 
discontinued after 8weeks.Therapeutic 
Exercises like Wall slides exercises (0-45 
degrees), Mini-squats (0-45 degrees), Leg 
press for hamstrings (0-60 degrees), 
exercises for hip including flexion, 
abduction, adduction, extension from 
neutral with knee fully extended, etc were 
given till the eighth week, after which, 
Seated calf raises and Leg press (0-90 
degrees)were given till the 12thweek [7].  

 Phase 3 (three to six months): 
Here the goal was to maintain the range 
and strength gained in first two phases and 
to prevent functional loss, progress 
functionally and prevent patellofemoral 
irritation, improve functional strength 
.Closed kinetic exercises were given in this 
phase to balance proprioception training 
and for edurance treadmill training was 
given. 

 Phase 4 (sixth month- full activity): 
Maintaining strength, endurance and 
function is the ultimate goal which was 
achieved by combining the exercise 
therapy program with the exercises 
ranging from simple to complex pattern 
along with activities like running, jumping, 
jogging, figure of eight, backward walking, 
etc. 

 

3.6 Post Rehabilitation Assessment 
 
Table 2 showing pre and post rehabilitation 
muscle strength. 
 
Table 3 showing pre and post Range of motion 
assessment. 

 
Table 2. Pre and post muscle strength 

 

Muscle tested Left(pre) Left(post) Right(pre) Right(post) 

Hip flexors 4 5 3 5 

Hip extensors 4 4 3 4 

Hip abductors 4 4 3 5 

Knee extensors 4 4 3 4 

Knee flexors 4 5 2 5 

Ankle dorsi flexors 4 4 4 4 

Ankle plantar flexors 4 4 4 4 
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Table 3. Showing pre and post Range of motion assessment 
 

Joint Left active (in 
degrees) 

Left passive (in 
degrees) 

Right active (in 
degrees) 

Right passive 
(in degrees) 

Hip     
Flexion 0-120 0-125 0-115 0-125 
Extension 0-110 0-115 0-110 0-115 
Abduction 0-40 0-45 0-40 0-45 
Adduction 40-0 45-0) 40-0 45-0 
Medial rotation 0-40 0-45 0-40 0-45 
Lateral rotation 0-40 0-45 0-40 0-45 
Knee     
Flexion 0-125 0-130 0-125 0-130 
Extension 125-0 130-0 125-0 130-0 
Ankle     
Plantar flexion 0-45 0-50 0-45 0-50 
Dorsi flexion 0-15 0-20 0-15 0-20 
Inversion 0-30 0-35 0-30 0-35 
Eversion 0-20 0-25 0-20 0-25 

 

4. DISCUSSION 
 

Fradin Mirzatolooei mentioned in a study with 
posterior dislocation of hip along with PCL 
avulsion, they started with physical therapy only. 
Which include quadriceps strengthening and 
improvement in knee ROM month post physical 
therapy the patient had 120* of knee ROM with 
no contracture. Post twelve month the patient 
showed normal hip and knee ROM with no 
rotator instability [8]. L Willinger et,al, Conducted 
a study in which they included the patient with 
fixation of bony avulsion of PCL by suture bridge 
and physiotherapy the results of the study 
showed and significant improvement in the 
patient condition [9]. Philipp Forkel et, al, 
Conducted a review study in which arthroscopic 
fixation of tibial PCL avulsion fracture with suture 
was treated with physical therapy. The results 
showed a 6 weeks physical therapy rehabilitation 
showed a good improvement in the patient’s 
condition [10]. The planned physical therapy 
programme was helpful in reducing the 
kinesiophobia in patient [11]. Physiotherapeutic 
intervention used to improve the overall condition 
of the patient [12]. Range of motion exercises 
initially passive then active followed by soft tissue 
stretching [13]. Early patient education is utmost 
important and lack of patient awareness can lead 
to complications [14]. In such pandemic era the 
follow up and exercise prescription can be done 
using telephone [15]. Many of the related studies 
have reflected on similar aspects [16-19]. 
 

5. CONCLUSION 
 

In this particular report, we discussed a case of a 
25year old young man who was diagnosed with 

the Avulsion fracture of the tibial attachment of 
PCL and was treated with physiotherapy and            
its interventions post-surgically. The 
physiotherapeutic rehabilitation was designed in 
such a manner that it not only helped to improve 
the patient’s ADLs but also improve the strength, 
endurance and function then even before. Even 
though the management of PCL tear and its 
associated fractures are still controversial, 
physiotherapy showed remarkable progress in 
our patient. 
 

CONSENT  
 

It is not applicable. 

 

ETHICAL APPROVAL 
 

It is not applicable. 

 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Frosch K-H, Proksch N, Preiss A, 

Giannakos A. [Treatment of bony avulsions 

of the posterior cruciate ligament (PCL) by 

a minimally invasive dorsal approach]. 

Oper Orthopadie Traumatol. 2012;24(4–

5):348–53.  

2. Chiarapattanakom P, Pakpianpairoj C, 

Liupolvanish P, Malungpaishrope K. 



 
 
 
 

Budhwani et al.; JPRI, 33(33B): 154-160, 2021; Article no.JPRI.70539 
 
 

 
159 

 

Isolated PCl avulsion from the tibial 

attachment: residual laxity and function of 

the knee after screw fixation. J Med Assoc 

Thail Chotmaihet Thangphaet. 2009;92(6): 

S181-8.  

3. Tonin M, Saciri V, Veselko M. 

[Arthroscopic repair of avulsion fracture of 

the posterior cruciate ligament at the tibial 

insertion]. Unfallchirurg. 2001;104(12): 

1183–5.  

4. Katsman A, Strauss EJ, Campbell KA, 

Alaia MJ. Posterior Cruciate Ligament 

Avulsion Fractures. Curr Rev 

Musculoskelet Med. 2018;11(3):503–           

9.  

5. Hooper P, Silko C, Malcolm T, Farrow L. 

Management of Posterior Cruciate 

Ligament Tibial Avulsion Injuries: A 

Systematic Review. Am J Sports Med. 

2017;46:036354651770191.  

6. A case report on Physiotherapy 

rehabilitation accelerating the recovery of 

older patient with anterior cruciate ligament 

reconstruction [Internet]; [Cited 2021 Mar 

6].  

Available:http://www.discoveryjournals.org/

medicalscience/current_issue/v24/n103/A1

09.htm 

7. Zade R, Deshmukh M. A Comparative 

Study Based On Two Stretching Protocol 

for Piriformis Tightness: A Research 

Protocol. J Crit Rev. 2019;6(6):911–4.  

8. Mirzatolooei F. [Posterior dislocation        

of the hip and posterior cruciate ligament 

avulsion in an 8-year-old boy]. Acta Orthop 

Traumatol Turc. 2009;43(6):532–4.  

9. Willinger L, Imhoff AB, Schmitt A, Forkel P. 

[Fixation of bony avulsions of the posterior 

cruciate ligament by a suture-bridgeTM 

technique]. Oper Orthopadie Traumatol. 

2019; 31(1):3–11.  

10. Forkel P, Imhoff AB, Achtnich A, Willinger 

L. [All-arthroscopic fixation of tibial 

posterior cruciate ligament avulsion 

fractures with a suture-button technique]. 

Oper Orthopadie Traumatol. 2020;32(3): 

236–47.  

11. Wane M, Naqvi WM, Vaidya L, Kumar K. 

Kinesiophobia in a Patient With 

Postoperative Midshaft Fracture: A Case 

Report of Its Impact on Rehabilitation in a 

16-Year-Old Girl. Cureus [Internet]. [cited 

2021 Feb 27];12(11).  

Available:https://www.ncbi.nlm.nih.gov/pm

c/articles/PMC7719470/ 

12. Goyal C, Naqvi W, Sahu A. Xia-Gibbs 

Syndrome: A Rare Case Report of a                    

Male Child and Insight into Physiotherapy 

Management. Cureus. 2020;12(8):              

e9622.  

13. Shah PA, Nemade SV, Naqvi WM. 

Advance Physiotherapeutic Rehabilitation 

Approach for Hand Functions in a Giant 

Cell Tumour Patient- A Case Report on 

Palliative Physiotherapy. J Evol Med Dent 

Sci. 2020;9(21):1675–8.  

14. Srivastava KC, Shrivastava D, Chhabra 

KG, Naqvi W, Sahu A. Facade of media 

and social media during COVID-19: A 

review. Int J Res Pharm Sci. 2020; 

11(SPL1):142–9.  

15. Booker SQ, Herr KA, Horgas AL. A 

Paradigm Shift for Movement-based Pain 

Assessment in Older Adults: Practice, 

Policy and Regulatory Drivers. Pain Manag 

Nurs. 2021;22(1):21–7.  

16. Nikose, Sunil Sheshrao, Devashree 
Nikose, Shashank Jain, Aditya                  
Kekatpure, Kiran Saoji, Rahul                   
Chaudhary, and Gajanan Pisulkar. 
Determinants of Regeneration and 
Strength of Hamstrings after Anterior 
Cruciate Ligament Reconstruction-                  
Fate of Hamstring Tendon. International 
Orthopaedics, n.d.  
Available:https://doi.org/10.1007/s00264-
020-04932-z 

17. Bari, Amreen Abdul, Shivali Vaibhav 
Kashikar, Bhushan Narayan Lakhkar, and 
Mohammad Saleem Ahsan. “Evaluation of 
MRI Versus Arthroscopy in Anterior 
Cruciate Ligament and Meniscal Injuries. 
Journal of Clinical and Diagnostic 
Research. 2014;8(12):RC14–18.  
Available:https://doi.org/10.7860/JCDR/20
14/10980.5331 

18. Darware Madhura, Waqar M Naqvi. A 
Case Report on physiotherapy 
rehabilitation accelerating the                        
recovery of older patient with                        
anterior cruciate ligament reconstruction. 
Medical Science. 2020; 24(103):1803–                
8. 



 
 
 
 

Budhwani et al.; JPRI, 33(33B): 154-160, 2021; Article no.JPRI.70539 
 
 

 
160 

 

19. Nikose, Sunil Sheshrao, Devashree 
Nikose, Aditya L Kekatpure, Shashank 
Jain, Kiran Saoji, Sridhar M Reddy.                        
Impact of medial open-wedge high                       
tibial osteotomy for medial compartment 

osteoarthritis of the Knee. World Journal of 
Orthopedics. 2020;11(12).  
Available:https://doi.org/10.5312/wjo.v11.i1
2.606 

_____________________________________________________________________________________________________ 
© 2021 Budhwani et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 
Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sdiarticle4.com/review-history/70539 

http://creativecommons.org/licenses/by/2.0

