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ABSTRACT  

 

Background: Periprosthetic fractures following total knee arthroplasty (TKA) are infrequent, 

devastating complications. The purpose of study is to compare non operative and open reduction 

and internal fixation techniques for periprosthetic supracondylar femur fractures. 

Methods: We followed 3920 patients of TKR and found 23 patients having periprosthetic 

fractures. 20 patients were treated by operative method while 3 patients were treated by 

conservative methods.  

Results: The total incidence of the fracture was 0.58 %. 3 patients suffered from infection after 

surgery. 2 out of 3 conservative treated cases had malunion, while amongst 20 cases treated 

operatively, 16 had primary union, 2 had union after bone grafting while 2 had non union. The 

average reduction in the knee score after fracture is 20.53%. 

Conclusions: Good results for periprosthetic fracture can be obtained if proper and timely 

intervention is done. However, short duration of follow up and small number of patients is major 

limiting factor. 

 

Key words: periprosthetic fracture, total knee replacement (TKR), supracondylar femur fracture, 

LISS, DFLP 

 

INTRODUCTION 

Periprosthetic supracondylar femur 

fractures following total knee arthroplasty 

(TKA) are infrequent, but devastating, 

complications. Although the prevalence is 

low, ranging from 0.3% to2.5%, as the 

number of TKAs performed increases, so 

will the number of periprosthetic femur 

fractures. 
[1,2] 

Many of these periprosthetic 

fractures occur as a result of low-energy 

trauma. The risk factors associated with the 

development of periprosthetic fractures 

include osteopenia; osteoporosis; and certain 

disease processes such as rheumatoid 

http://www.ijhsr.org/
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arthritis, seizure disorders, Parkinson’s 

disease, and myasthenia gravis. 
[1, 3-7]

 

Corticosteroid use, increased patient age, 

and female sex also have been implicated. 
[1, 

7,8]
 Processes related to the implant and 

surgical technique such as anterior femoral 

notching, malalignment, implant loosening, 

and osteolysis may play an additional role in 

the development of periprosthetic fractures. 
[3,4 ,7 ,9]  

Treatment options range from 

nonoperative closed management including 

casting, traction, and bracing to surgical 

treatment with open reduction with internal 

fixation, intramedullary fixation, and, 

finally, revision arthroplasty. The decision 

of whether to proceed with nonoperative or 

operative treatment has been the subject of a 

great deal of controversy. Rates of nonunion 

for supracondylar fractures proximal to total 

knee prostheses are higher than for 

supracondylar fractures without the implant. 
[1, 3, 4,10]

 Stems, rods, screws, and cement 

may block the medullary canal, preventing 

intramedullary fixation of fractures. 
[1, 3, 4,10]

 

Stems and rods also block screw fixation 

through the medullary canal to hold plates 

on bone. It has been shown that that patients 

sustaining a periprosthetic distal femur 

fracture have increased morbidity (higher 

incidence of non-union, infection, fixation 

failure, and revision surgery) and mortality 

rates compared to those that have a distal 

femur fracture that does not occur in the 

presence of prosthesis. If all treatment types 

are pooled together, the non-union rate is 

9%, loss of fixation 4%, the infection rate is 

3%, and the revision surgery rate is 13%. 
[12]

 

The purpose of this study was to compare 

the outcomes of nonoperative and traditional 

open reduction and internal fixation 

techniques for periprosthetic supracondylar 

femur fractures following TKA and to 

compare our experience with historical 

reports in the literature. 

 

METHODS  

From January 2004 to December 

2010, we followed 3920 operated patients of 

TKR and found 23 patients operated for 

TKR having periprosthetic supracondylar 

fractures. A retrospective analysis of these 

records was conducted. The details 

regarding the pre-fracture status and 

treatment offered were recorded from the 

Medical Record Department of the hospital. 

All the patients were personally 

visited to assess their present clinical status 

using the parameters as Detailed history 

regarding periprosthetic fracture, Pre 

fracture knee score, Present knee score, 

Predisposing factors, Management, Re-

intervention, if any and Any complicating 

event. Pre fracture status was difficult to 

assess exactly as all the patients reported to 

us after the occurrence of the facture. 

However from the history it was clear that 

they had good range of motion in the 

degrees of more than 90 and no stiffness. 

The functional outcome of the 

patients was assessed by using the Knee 

Society Score. The time from index 

arthroplasty ranged from 5 days to 6 years. 

There were 17 women and 6 men, and the 

average age was 68.26 years (range, 52–83 

years). 11 of these fractures were the result 

of low-velocity trauma. The other 12 

fractures occurred as the result of motor-

vehicle accidents (MVAs). 3 patients with 

minimally displaced fractures underwent 

conservative management while others were 

treated surgically with stable internal 

fixation mostly with periarticular distal 

femoral plates. 

We classified the patients having 

supracondylar fractures according to 

Rorabeck’s scheme of classification. 

Rorabeck et al. divided periprosthetic 

supracondylar femur fractures into 3 types. 

Type I involves a nondisplaced fracture in 

association with a stable prosthesis, type II 

also involve a stable prosthesis but a 
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displaced fracture, and type III involves any 

fracture in the presence of a loose prosthesis. 
[2]

 

 

CONSERVATIVELY TREATED PATIENTS 

All patients were given traction and 

slab initially and then given AK cast. One 

patient was given immediate cast due to 

minimal displacement and swelling. All 

patients were evaluated at the end of 1 week 

for plaster condition as well as radiological 

alignment. The cast was continued for an 

average period of 10-12 weeks.

 
Figure 1: Conservatively Managed periprosthetic Fracture.                                         Figure 2: Distal Femoral Locking Plate. 

                       
     Fig. 1a. Fracture                                                                                                    Fig. 2a. Fracture 

 

                        
                          Fig. 1b. 10 week Cast Application                                                                        Fig. 2b. Immediate Post-Operative. 

 

             
            Fig. 1c. Final Followup showing Acceptable Union.                          Fig. 2c. 6 month folllowup.            Fig. 2d.Final (1 year) Follow-up. 
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Follow-up and Rehabilitation Protocol 

The patients were followed-up 

initially at the end of 1
st
 week and then 

every month for plaster condition, clinical 

and radiological evaluation. 

Once the signs of satisfactory radiological 

union appeared, the cast was removed and 

physiotherapy was started in the form of 

Static Quadriceps Exercises, Stretching 

exercises, knee mobilization and Range of 

Motion exercises. Partial Weight Bearing 

was allowed for a period of 4-6 weeks and 

then full weight bearing was started initially 

with support and then independently 

wherever possible. 

 

Surgical technique 

PLATING 

20 of the 23 patients were treated by plating, 

either Distal Femur Locking Plate (DFLP), 

Condylar Buttress Plate (CBP) or Low 

Contact Dynamic Compression 

Plate(LCDCP) according to position of the 

fracture. 

 

Follow-up and rehabilitation Protocol 

 All the patients were followed up 

first at the time of stitch removal and then 

every 6 weeks for 3 visits and then 

depending upon the requirement every 6 

monthly for functional as well as 

radiological parameters 

 Depending upon the post-op fracture 

reduction quality and the stability of the 

fixation, physiotherapy was started in 

immediate post-operative period. Initially, 

guarded knee mobilization (with hinged 

AK-BK brace) was started and gradually, 

independent knee mobilization was 

introduced. Gradually, Range of motion and 

strengthening exercises were introduced and 

once the signs of clinical and radiological 

union appeared (decreased pain, increased 

confidence of the patient, increased range of 

motion and slow disappearance of the 

fracture line on x rays), gradual weight 

bearing was started. 

 

RESULTS  

Total 23 cases of periprosthetic 

fractures were reported from 3920 

consecutive cases of total knee 

replacements. The total incidence of the 

periprosthetic fracture in operated case of 

TKR in our study was 0.58 %. 

Postoperative follow-up averaged 26 months 

(range,5 months to 48 months).  

Average age at periprosthetic fracture was 

68.26 years; 67.5 years in males and 68.52 

years in females. (Range 52-83 years). The 

interval between TKR and periprosthetic 

fracture averaged 14.38 months, ranging 

from 0.1 to 71 months. 

 Osteoporosis was associated with 6 

cases and majority of these fractures 

associated with osteoporosis occurred 

following a low velocity trauma. 

 Anterior femoral notching was 

associated with total 14 patients, 10 cases 

were having grade I notching while 4 cases 

were having grade II notching. 

1 case had ipsilateral hip implant, which also 

increased the risk by acting as a stress riser 

in the femur distal to the tip of the stem. 

Majority patients (n=20) experienced class 

II fracture (Displaced fracture with intact 

bone-prosthesis interface); 3 patients with 

low velocity trauma experienced Class I 

fracture (Undisplaced Fracture). 

Out of 23 patients, 20 patients were treated 

by operative method while only 3 patients 

with relatively undisplaced patients were 

treated by conservative methods. 

Out of 20 operated patients 16 underwent 

Distal Femur Locking Plate, while 3 patients 

had Condylar Buttress Plating, 1 patient was 

managed with Low Contact Dynamic 

Compression Plating. 



                      International Journal of Health Sciences & Research (www.ijhsr.org)  102 

Vol.4; Issue: 2; February 2014 
 

 
 

Table 1: Age, Sex, Predisposing factors, Time interval and Classification of periprosthetic fracture.  

 

        Interval betnTKR   Classification 

No Age Sex Mode of and Periprosthetic Predisposing Acco to Rorabeck 

      Injury Fracture (Months) Factors Classification 

1 83 M Low 1 Gr 2 Notching, PD R2 

          Osteoporosis   

2 60 F High 71 Gr 1 Notching R2 

      (RTA)   Osteoporosis   

3 76 F High 22 Gr 2 Notching R2 

      (RTA)       

4 64 M High (RTA) 12 Gr 1 Notching R2 

5 73 F High (RTA) 46   R2 

6 64 F Low 0.5   R2 

7 70 M High (RTA) 12 Gr 1 Notching R2 

8 78 F Low 0.1 Gr 1 Notching R2 

          Osteoporosis   

9 68 F High (RTA) 24 PD R2 

10 83 F Low 0.5 Gr 1 Notching R2 

          Osteoporosis   

11 70 F High (RTA) 27 RA R2 

12 64 F Low 4 Gr 2 Notching R2 

13 67 F High (RTA) 20 Gr 1 Notching R2 

14 59 F Low 4 Cemented Bipolar R2 

15 65 F Low 9 Gr 1 Notching, RA R2 

16 72 M High (RTA) 13 Gr 1 Notching, PD R2 

17 52 M High (RTA) 17   R2 

18 80 F Low 6 Osteoporosis, RA R2 

19 62 F High (RTA) 5 Gr 1 Notching R2 

20 64 M Low 0.5 Gr 2 Notching R2 

21 60 F Low 2 Gr 1 Notching R1 

22 68 F Low 2 Osteoporosis R1 

23 68 F High (RTA) 32   R1 

 

Average duration of hospitalization was 

11.08 days; 7.67 days in conservatively 

managed patients while 11.8 days in 

operated cases 

3 patients suffered from infection after 

surgery, all in the early post operative period 

in the form of persistent wound discharge. 

No organisms could be isolated from the 

culture of the discharge. They were treated 

with surgical debridement and course of IV 

broad spectrum antibiotics for 4 weeks 

covering both gram positive and gram 

negative organisms followed by 2 weeks of 

oral antibiotics. Serial blood counts, ESR 

and C reactive protein titers were done and 

patients were considered to be free of 
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infection after the titers remained normal for 

6 weeks after stopping the antibiotics. With 

this we could acheive union in the form of 

malunion in one patient, while the other 2 

ultimately progressed to radiological non-

union and refused to have any further 

surgical intervention. 

 

Table 2: Management, Duration of hospitalization, Complications, Knee scores and Outcomes. 

 

RTA: road traffic accidents, DFLP: distal femur locking plate, CBP: condylar buttress plating, LCDCP: low contact dynamic compression 

plating, TBW: tension band wiring 

 

 

  Interval to Definitive line of Duration of Compli     

No Definitive Mx of Periprosthetic Hospitalization cations Knee Score Functional Radiological 

  Management Fracture for Periprosthetic #   Post TKR Final F'up Outcome Union 

1 2 days Operative (DFLP) 22 days Infection 80 0 (Non-union) F4 (10) Absent 

2 3 days Operative (DFLP) 21 days Infection 92 72 F4 (20) Malunion 

3 2 days Operative 10 days Delayed 94 88 F1 Present 

    (DFLP)   union after BG     (75)   

4 1 day Operative (DFLP) 7 days   90 84 F2 (60) Present 

5 5 days Operative (DFLP) 8 days   92 84 F2 (55) Present 

6 3 weeks Operative (DFLP) 12 days   84 80 F2 (70) Present 

7 2 days Operative (CBP) 7 days   86 84 F2 (65) Present 

8 4 days Operative (DFLP) 11 days   90 88 F1 (85) Present 

9 2 days Operative (DFLP) 12 days   82 80 F2 (65) Present 

10 3 days Operative (DFLP) 17 days   86 82 F2 (50) Present 

11 3 days Operative 18 days delayed 86 82 F2 Present 

    (DFLP + Rev TKR)   union after BG     (65)   

12 2 days Operative (DFLP) 7 days   88 88 F1 (85) Present 

13 1 day Operative (DFLP) 12 days # S/F 88 82 F2 Present 

        (Re-fracrure)     (70)   

14 5 days Operative (DFLP) 11 days   88 84 F2 (55) Present 

15 3 days Operative (DFLP) 10 days   90 88 F1 (75) Present 

16 6 days Operative (CBP) 15 days Infection 80 0 (Non-union) F4 (15) Absent 

17 28 days Operative (CBP) 7 days   84 60 F3 (45) Present 

18 6 days Operative (DFLP) 12 days   84 79 F3 (35) Present 

19 3 days Operative 8 days   90 88 F1 Present 

    (LCDCP + TBW)         (85)   

20 1 day Operative (DFLP) 5 days   88 86 F1 (80) Present 

21 0 days Conservative 4 days   92 80 F2 Malunion 

  

   (AK Cast X 12wks)         

(65) 

   

22 14 days Conservative 14 days   92 82 F2 Present 

    (AK Cast X 10wks)         (70)   

23 3 days Conservative 5 days   88 78 F2 Malunion 

    (AK Cast X 10 wks)         (60)   
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3 patients experienced malunion; 2 of them 

belonged to conservatively managed group. 

Average Knee Society Score on final 

follow-up was 80 in conservatively managed 

patients and 87.0 in operated patients. 

17 out of 23 patients were ambulatory at the 

latest follow-up, while 2 were non-

ambulatory (Functional Category 4). 13 of 

the 17 patients required assistive devices for 

ambulation. Most patients were able to 

achieve limited but independent activities 

Residual alignment at last follow-up for 

operated cases was 3.77° of valgus and that 

for conservatively treated cases was 8.67° of 

valgus. 

 

DISCUSSION  

This report compares our experience 

with surgical management of periprosthetic 

supracondylar femur fractures with 

historical reports in the literature. The 

treatment of periprosthetic supracondylar 

femur fractures poses interesting 

management challenges. The literature 

remains fairly divided on the best treatment 

method since Hirsch et al. first described 

this entity in the early 1980s.Nonoperative 

conservative management, using casting, 

traction, and immobilization, can be 

complicated by delayed union, muscular 

atrophy, loss of function, venous 

thromboembolism, and physical 

deconditioning. The best operative 

technique remains somewhat controversial. 

Multiple factors must be considered before 

deciding on the treatment plan. These 

include the fracture pattern, degree of 

displacement, and type of prosthesis used. 

The functional status of the prosthesis, 

including loosening, wear, and instability, as 

well as the quality of the surrounding bone, 

also must be taken into account. Good 

outcomes previously were defined as healed 

fractures without joint pain and a 90° arc of 

motion. Furthermore, it has also been 

suggested that shortening of the affected 

limb up to 2 cm and 5° of valgus/varus 

deformity can be accepted. 
[1,2]

 Operative 

fracture management is undertaken with the 

goal of achieving fracture stability and 

union, while allowing for early patient 

mobilization. The methods of surgical 

fixation include standard ORIF techniques 

using condylar buttress plates, condylar 

screws, or blade plates, retrograde 

intramedullary rod placement, and the use of 

supracondylar nails. 
[13,14 ,15 ,18]

  

The current paper reviews a cohort 

of total 23 cases of periprosthetic fractures 

reported from 3920 cases of total knee 

replacements. 

The average age of the series is 68.3 

years, the minimum been 52 and the 

maximum been 83 years. Average age is 

67.5 years in males and 68.52 years in 

females. Thus this is a relatively older 

population which is quite expected 

considering the type of the study. 

Females outnumbered the males with 

17 out of 23 (73.91 %) been females and 

only 26.09 % been males. The findings 

reflected that the fractures are common in 

elderly age group, being commoner in 

females than in males. 

Osteoporosis is a significant risk 

factor for post-operative periprosthetic 

fractures. In our study, it was associated 

with 6 cases and majority of these fractures 

associated with osteoporosis occurred 

following a low velocity trauma. Paraschou 

et al 
[28]

 in his study “Results of treatment of 

periprosthetic supracondylar femoral 

fractures above total knee arthroplasty” 

showed that osteoporosis was associated 

with 7 patients out of 15 patients; all of them 

due to low velocity trauma; the results are 

almost similar to our study. 

 Notching is also an important factor 

for these fractures; a 3-mm anterior femoral 

notching resulted in torsion load to failure 

by 55 N-m. 
[11, 21, 26,31]

 The risk of fracture 

was initially thought to be due to a decrease 
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in bending and torsion strength associated 

with notching. These results, however, were 

based on mathematical and biomechanical 

studies, but in clinical practice, little 

evidence is available to support this theory. 
[32]

 Ritter et al 
[5]

 in their retrospective 

analysis demonstrated no difference in knees 

with or without notching. Their observations 

were attributed to osseous remodeling and 

stress redistribution. In our study, notching 

is associated with total 14 patients, 10 cases 

were having grade I notching while 4 cases 

were having grade II notching. Out of the 14 

cases, 7 cases had fracture within 6 months 

of TKA, while others had fracture after 6 

months. 

In 1996, David H. Sochart, 

Kevin Hardinge 
[16]

 studied Nonsurgical 

management of supracondylar fracture 

above total knee arthroplasty. Nonoperative 

treatment of fractures above well-fixed 

components can, however, be as successful 

as surgical intervention, and remains a 

viable first-line approach. 3 patients who fell 

in Rorabeck’s category R1 were treated 

conservatively. Although 2 out of them were 

malunited all the 3 fractures united at final 

follow up and neither of them needed 

reintervention or had any other 

complications.  

Out of 20 operated patients 16 

underwent DFLP, while 3 patients had CBP, 

and 1 patient was managed with LCDCP. 

Moran et al 
[30]

 reported on 15 displaced 

fractures treated with DFLP, 13 of them 

showed acceptable radiological union within 

3 months; 1 patient had malunion while one 

had non-union which later united by bone 

grafting. Thus, DFLP is now the preferred 

method for the ORIF. 
[20,24 ,27 ,28] 

Average duration of hospitalization 

was 11.08 days; 7.67 days in conservatively 

managed patients while 11.8 days in 

operated cases. 6 out of 20 operated cases 

required some or the other form of re-

intervention after primary management of 

periprosthetic fracture which increased the 

duration of hospitalization ranging from 5-

15 days with an average increase of 6 days 

as compared to the average duration without 

any re-intervention. The average reduction 

in the knee score after periprosthetic fracture 

is 20.53% which shows that the 

periprosthetic fracture ultimately hampers 

the functional outcome of TKR.As per 

functional assessment based on knee score at 

the final follow up, 25 % achieved category 

F1 (>75), 55 % achieved category F2 (50-

75), 8%F3(25-50) and 12% fell in F4 (<25). 

As per radiological assessment 2 out 

of 3 conservative treated cases had 

malunion, while amongst 20 cases treated 

operatively, 16 had primary union including 

1 malunion, 2 had union after bone grafting 

while 2 had non union. Hari P. Bezwada et 

al 
[29]

 reported 3 patients with fracture non-

union with varus misalignment at the end of 

9 months after operative periprosthetic 

fracture management. It was treated with 

autologous bone graft and showed union 

after 3 months. Thus, bone grafting maybe 

used as a handy tool for treating delayed 

union/ non-union whenever necessary. 

Functional and radiological outcome 

depends not only on the accurate reduction 

of the fractures but also the pre-fracture 

status of the patient as well as operative 

method and post-operative rehabilitation. 

In 2002, Matthew R. Bong et al 
[17]

 

compared LISS and retrograde IM nailing in 

periprosthetic fractures after TKR. These 

results suggested that the retrograde-inserted 

nail may provide greater stability for the 

management of periprosthetic supracondylar 

femur fractures. In 2007, A. Kumar et al 
[19]

 

studied supracondylar nailing of 

periprosthetic fractures above TKR in 10 

patients. They concluded that supracondylar 

nailing, despite some limitations, is a 

satisfactory method of treatment for a 

majority of displaced periprosthetic fractures 

above well-fixed total knee arthroplasties. 

http://www.arthroplastyjournal.org/article/S0883-5403(97)90016-4/abstract
http://www.arthroplastyjournal.org/article/S0883-5403(97)90016-4/abstract
http://www.arthroplastyjournal.org/article/S0883-5403(02)00091-8/abstract
http://www.springerlink.com/content/?Author=A.+Kumar
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Thus intramedullary nailing is becoming a 

method of choice for treatment of fractures 

at a relatively proximal level due to good 

results and relatively fewer complications.  

In September 2010, Peter Bobak et al 
[22]

 studied pericemented nailing using an IM 

nail augmented with PMMA cement in 5 

patients. They showed that nailed 

cementoplasty is proposed as a salvage 

procedure in octogenarians unfit for lengthy 

interventions. In October 2010, Alexandros 

E. Beris et al 
[23]

 reported 3 cases of 

periprosthetic fractures after total knee 

replacement treated with Ilizarov external 

fixator followed-up for 3 years. 

Uncomplicated fracture healing with lower 

extremity excellent alignment was achieved 

in 12 weeks after surgery.  

The ultimate goal of management is 

to restore anatomical alignment, achieve 

stable fixation and early mobilization. If the 

prosthesis or implant is Loose, or Bone 

Quality is Poor - then the implant should be 

revised. If the prosthesis or implant is Stable 

and Bone Quality is Adequate for Fixation - 

then the implant should be retained while 

the fracture is fixed following standard 

principles. However, short duration of 

follow up and small number of patients is 

major limiting factor of this study. 

 

CONCLUSION 

This is a retrospective study of cases 

of periprosthetic fractures that occurred 

between period of January 2004 to 

December 2010.The total incidence of the 

periprosthetic fracture in operated case of 

TKR in our study was 0.58 %. Most of the 

patients fell in R2 category of Rorabeck’s 

classification which is displaced 

supracondylar shaft femur fracture. DFLP is 

now the preferred method for the ORIF for 

distal lying fractures. 6 out of 20 operated 

cases required some or the other form of 

reintervention after primary management of 

periprosthetic fracture which increased the 

duration of hospitalization ranging from 5-

15 days with an average increase of 6 days 

as compared to the average duration without 

any re-intervention. As per radiological 

assessment, out of 23, 19 had primary union, 

2 had union after bone grafting while 2 had 

nonunion. The average reduction in the knee 

score after periprosthetic fracture is 

20.53%.Good results for periprosthetic 

fracture can be obtained if proper and timely 

intervention is done keeping into account the 

other co morbid conditions. 
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