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Introduction 

Poliomyelitis is on the verge of eradication. But the survivors of polio are still living with its consequences 

in different parts of the world. People with post-polio residual paralysis are prone to fractures after mild 

trauma. The flaccid paralysis, asymmetric involvement, and underdeveloped growth of affected leg may 

lead to osteoporosis which is the common cause for fracture. Fractures in polio survivors present unique 

challenges; the bone is often small, deformed, osteoporotic and hypovascularized. 

Poliomyelitis is an acute viral infectious disease caused by infection of motor neurons with poliovirus, 

resulting in denervation of muscle fibers (1,2,3,4). Survivors of polio are still living with its consequences 

in different parts of the world. A common sequela is asymmetric flaccid paralysis of the lower extremities 

and halted growth6. As age advances the flaccidity of the limb increases resulting in decreased power 

and ability to ambulate (7). 

Abstract 

Objective: Distal femoral fractures in post-polio patients are difficult to treat because the bone 

deformed, smaller and osteopenic. This study is a retrospective study where the outcomes of 

open-reduction internal fixation of distal femur fractures of post polio patients with distal femur 

anatomical locking plate is evaluated. 

Methods: The medical records and intra-operative data of 15 post-polio patients (mean age 

44 years at time of surgery) were scrutinized and reviewed. Evidence of fracture union were 

recorded from the post operative radiographs at 6 weeks, 3 months, 6 months and 1 year. 

Functional outcome was assessed by noting range of motion and Hospital for Special Surgery 

(HSS) score of the ipsilateral knee joint. 

Results: All the fractures occurred in the poliomyelitis-affected limb. The mean duration of 

operation was 90 min and mean blood loss 140 ml. All fractures healed (mean, four months) 

but union was delayed in three cases. At the final follow-up 1 yrs after surgery, the mean 

range of knee flexion was 100° (range 80°–120°), and mean HSS score 74 points (range 62–

90). There were 2 cases of infection which were treated with culture sensitive antibiotics. There 

were no cases of nonunion, implant cutout or other complications. 

Conclusions: Open-reduction internal fixation in post-polio patients with distal femur 

anatomical locking plate gives stable fixation of distal femoral fractures. Bony union and good 

functional outcomes can be achieved achieved. 
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 There is a high risk of sustaining fractures in polio limbs after fall and trauma due to osteoporosis in 

the affected limb (2,4,6,8). Common sites of fractures are in the distal femur and proximal humerus 

(10). Distal femoral fracture in elderly patients with osteopenia is difficult to manage in post-polio 

patients (11). In addition to the higher incidence of osteopenia in post-polio patients (6,9,10), the bones 

on the affected side may be small, deformed and hypo-vascular because of the decreased bulk and 

vascularity of the paralyzed muscles, all these factors can contribute to poor fracture healing (12,13,14). 

Due to decreased muscle power and limited ambulation post operative rehabilitation is also difficult 

(10).  

Distal femur anatomical locking plate, which provide angular stability by minimizing interference with 

the fracture site, have been used for treatment of distal femoral fractures in osteopenic bone (15,16).  

In the current study, we retrospectively evaluated a series of distal femoral fractures treated with Distal 

femur anatomical locking plate. The purpose of the study was to evaluate the technique and outcomes 

of using distal femur anatomical locking plate to treat distal femoral fractures in post-polio patients. 

 

Materials and Methods 

From March 2016 to December 2020, (15) consecutive post-polio patients (9 men and 6 women; mean 

age, 49 years; range, 37–63 years) sustained unilateral distal femoral fracture in polio affected limb were 

treated with distal femur anatomical locking plate in our hospital. The mode of injury was fall during 

activities of daily living (13 patients) and road traffic accident (2 patients). The fractures were all closed 

and classified (Association for Osteosynthesis /Orthopedic Trauma Association classification) as 33-A1 

in three, 33-A2 four, 32-A3 four, 33-B1 in one, 33-B2 in one and 33-C1 in two18. 9 surgeries were 

performed within one week from date of injury and six were delayed according to pre operative fitness 

status due to associated comorbidities 

 

Surgical technique 

The patient was placed in the supine position on a radiolucent operation table. Fluoroscopy machine 

was positioned from the opposite side. Sterile dressing and draping were done and a bolster was placed 

underneath the proximal aspect of knee keeping the knee in 300 flexion. A longitudinal parapatellar 

incision (8–10 cm) was made over the lateral femoral condyle and anatomic reduction of the articular 

surface was achieved for intra-articular fractures (types 33-B and 33-C).  

Kirschner wires were used for temporary fixation of the fracture fragments. In case of extra-articular 

fractures, indirect reduction was guided by fluoroscopy, manual traction, valgus or varus stress and 

pointed reduction forceps. For comminuted shaft fractures, only the alignment on coronal and sagittal 

planes was restored by manual traction; the fracture sites were not exposed. 
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Distal femur anatomical locking plate were used for internal fixation after satisfactory fracture reduction 

had been achieved. A plate of length that provided ≥ 4 plate holes proximal to the fracture was selected. 

Longer plates were preferred in order to increase the span of fixation. A submuscular tunnel along the 

lateral aspect of femur was created using an osteotome. The plate was inserted through the tunnel and 

the level of the distal end of the plate checked by fluoroscopy. A locking drill bit was inserted through 

distal part of plate. An additional incision was made to expose the proximal end of the plate after 

checking the level in fluoroscopy and a drill bit is passed through the cortical screw hole in order to 

prevent helicopter effect of the plate. Adequate length locking screws were inserted in the distal part. A 

conventional cortical screw was usually inserted through the combination hole to compress the fracture 

and adjust the alignment, then locking fixation screws were inserted with insertion guides. When femoral 

deformity was present and a precise fit of the distal femur anatomical locking plate on bone was not 

feasible, the plate was placed on the bone and locking screws were inserted so that the plate could 

function as an internal fixator. On the second or third postoperative day according to the pain perception 

of the patient, passive motion of the ankle and knee joints was started. Active exercises (straight leg 

raising and active knee flexion) were started 5 days after surgery. 

 

Follow up 

The patients were followed up 6 weeks, 3 months, 6 months, 1 year after surgery. At each follow-up 

visit, anteroposterior and lateral radiographs of the distal femur were taken to evaluate fracture union 

and callus formation. Bony union was established if bridging callus is present for three of four cortices 

on orthogonal radiographs (18). The functional outcome was assessed by measuring range of motion 

and the Hospital for Special Surgery (HSS) score of the knee joint (19). 

 

Results 

The mean duration of surgery was 90 mins (range, 60–180 mins). Mean intraoperative blood loss was 

140 ml (range, 100–200 mL); 2 patients required blood transfusion because postoperative hemoglobin 

was low. Mean postoperative hospital stay was 7 days (range, 5–10 days). Knee flexion was >60° in 10 

(66%) patients before discharge from the hospital. Bridging callus was visible in 8 patients 6 weeks after 

surgery. Rest patients showed bridging callus from 2 months. Bony union was confirmed three months 

after surgery in six fractures, four months in six fractures, and remaining three within six months.  

At six months, the mean range of knee flexion was 100° (range, 80°–120°) and the mean HSS score 74 

points (range, 62–90 points).In 4 patients terminal 100 extension was not possible after 2 months which 

improved to some extent after physiotherapy but full extension didn’t return even at 1 year. There were 
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2 cases of infection which were treated with culture sensitive antibiotics. There were no cases of 

nonunion, implant cutout or other complications. 

 

Parameters Mean Range 

Age 44 35-65 

Duration of Surgery 90 mins 60-180 mins 

Blood loss (Intra operative) 140 ml 100-200 ml 

Knee flexion at 6 months 1000 800 - 1200 

Harris Hip Score at 6 months 74 62-90 

 

Table 1. Showing the different outcome parameters in tabular form 

 

 

Fig 1. Showing pre-operative X-Ray, immediate post operative X-Ray & 2 months post operative X-Ray 

 

Discussion 

In this study we found that distal femur locking plate fixation in distal femur fractures in post-polio 

paralytic limb provide satisfactory functional outcome. 

The incidence of fracture in aging post-polio patients ranges from 28% to 38%; they occur predominantly 

on the side of polio involvement2,9. The commonest site of fracture in post-polio patients in our center 

was the distal femur and most fractures occurred in the leg affected by polio like the above-mentioned 

study.  
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The high incidence of fracture in post-polio patients may, in part, result from the high incidence of falls 

during activities of daily living, which may be as high as 64% within 1 year and 79%–82% over 5 

years2,9. In our study also 86.6% patients underwent fall and fractured the polio affected limb which is 

fairly similar to other existing studies. 

Only 4% of post-polio patients (mean age, 59 years) have normal bone density and 40% have 

osteopenia9. Furthermore, the bone mineral density in the limb affected by poliomyelitis (the weaker 

and shorter limb) is characteristically less than that in the other (stronger and longer limb)6,9, which is 

the cause of high fracture risk in the limb affected by poliomyelitis. 

The surgical treatment of polio affected limb fractures are difficult due to the fact that the bone is 

profoundly osteopenic, smaller and deformed. So gentle handling is very much essential in order to 

prevent iatrogenic fractures. Again, due to osteopenia cortical screw hold is weaker therefore locking 

screws are preferred. Due to deformity in the bone maintaining alignment and rotation and plate fixation 

is also difficult and time consuming. In case of metaphyseal comminuted fractures length, alignment 

and rotation is reproduced and plate fixation is done in a minimally invasive way. Therefore, longer 

operative times and greater intra-operative blood loss than normal is usually expected here15,16. 

Different types of implants and treatment methods are available for reduction and fixation of distal 

femoral fractures. We didn’t use angled blade plates in our cases because of the large incisions they 

involve and their requirement for direct compression of the plate on bone, which causes disruption of 

the blood supply at the fracture site and during making the slot of blade plate for its insertion sufficient 

amount of bone needs to be cut which may be deleterious is smaller, deformed and severely osteopenic 

bone. Intramedullary nails, especially those with multiple distal locking screws, do improve stability of 

distal femoral fractures and require minimal incisions21. However, these devices are relatively 

contraindicated for comminuted fractures such as intercondylar fractures (type 33-C) or post-polio 

patients with deformity and small femoral shafts and medullary cavities12.13.14. Furthermore, flexion 

contracture of the knee joint can impede entry of nails19,20 and the osteoporosis that is so often present 

in these patients6,9 may increase susceptibility to implant cutout21. 

In recent years, Distal femur anatomical locking plates have been increasingly used for treating 

metaphyseal comminuted fractures22. In contrast to conventional screw-plate systems that depend on 

the bone-plate interface for stability23. Distal femur anatomical locking plates have been designed with 

a fixed-angle construct, enabling placement of the plate without any contact with bone16,24,25,26. With 

associated insertion guides, these plates can be inserted and fixed by minimally invasive techniques22. 

These characteristics of distal femur anatomical locking plates facilitate closed reduction of these 

fractures with preservation of the fracture hematoma. Distal femur anatomical locking plates have 

improved fixation strength, pull-out strength of locking screws and purchase in osteoporotic 
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bone16,22,24,25. Due to these advantages, distal femur anatomical locking plates were helpful in our 

patients with post-polio syndrome. 

In a previous study, surgical management of 13 femoral fractures in post-polio patients with distal femur 

anatomical locking plates resulted in radiographic union in 12 fractures by 12 to 20 weeks after surgery 

and return to the same level of disability at the end of follow-up as before occurrence of the fracture; 

only one patient had nonunion with a decreased disability score and daily walking time17. However, 

some of the patients in that previous study had proximal femoral fractures17, whereas in this present 

study, we used distal femur anatomical locking plates only for distal femoral fractures. The present 

results are comparable to those of the previous study and confirmed that distal femur anatomical locking 

plates result in satisfactory union and functional outcomes in post-polio patients with distal femoral 

fractures17. 

In our case series all the fractures were treated in minimally invasive technique in order to promote 

indirect healing and callus formation. In cases of intra-articular component only the articular reduction 

was done by exposing the fracture site but the metaphyseal fracture was dealt in a minimally invasive 

indirect reduction technique. The theoretical possibility of nonunion with LCPs did not occur. In a 

systematic review of distal femoral fractures (excluding periprosthetic fractures) treated with LCPs, 

complications included nonunion (0%–19%), delayed union (0%–15%) and implant failure (0%–20%)27. 

Bone in polio affected limb is small deformed and hypo-vascular. Due to this hypo-vascularity bone 

healing may be impeded theoretically. But in our study, we did not encounter any non-union probably 

because biologic fixation was done in all of our cases preserving the fracture hematoma. Moreover, 

minimal periosteal stripping was done to preserve the blood supply. Another concern is that poor bone 

stock quality caused by osteoporosis can result in poor implant anchorage in the distal femur, leading 

to screw cutout. In our cases, there were no screw malposition’s or cutouts or implant failure. The 

angular fixation of screws with plate in distal femur anatomical locking plates used in these patients 

may explain the absence of these complications. 

Limitations of the present study are the small sample size. So, we can’t separately analyze results for 

intra-articular and extra-articular fractures and we didn’t assign any control group also.  

However, the study confirms that distal femur fractures in polio affected limb should be treated properly 

by plating with distal femur anatomical locking plate in-order to rehabilitate the patient properly. In 

most of the cases biologic and minimally invasive plating should be tried without disturbing the 

metaphyseal fracture site maintaining proper length, alignment and rotation to promote indirect fracture 

union and callus formation.  

 

 

http://www.medicalandresearch.com/


 

 

                                                                                  Journal of MAR Orthopedics (Volume 3 Issue 2) 

Citation: Dr. Arumoy Bhuimali, “The “Distal Femur Fractures in Post-Polio Affected Limb Treated with Distal Femur 
Anatomical Locking Plate- A Study in A Tertiary Care Hospital in Kolkata, India”  

MAR Orthopedics.3.2 
www.medicalandresearch.com (pg. 8) 

 

References 

1. Trojan DA, Cashman NR. Post-poliomyelitis syndrome. Muscle Nerve, 2005, 31: 6–19.  

2. Silver JK, Aiello DD. Polio survivors: falls and subsequent injuries. Am J Phys Med Rehabilitation, 

2002, 81: 567–570.  

3. Silver JK, Aiello DD. What internists need to know about postpolio syndrome. Cleve Clin J Med, 2002, 

69: 704–706, 709–712. 

4. Hill KD, Stinson AT. A pilot study of falls, fear of falling, activity levels and fall prevention actions in 

older people with polio. Aging Clin Exp Res, 2004, 16: 126–131. 

5. Habel M, Strong P. The late effects of poliomyelitis: nursing interventions for a unique patient 

population. Medsurg Nurs, 1996, 5: 77–84; quiz 85–76.  

6. Chang KH, Lai CH, Chen SC, et al. Femoral neck bone mineral density in ambulatory men with 

poliomyelitis. Osteoporos Int, 2011, 22: 195–200.  

7. Cosgrove JL, Alexander MA, Kitts EL, Swan BE, Klein MJ, Bauer RE. Late effects of poliomyelitis. 

Arch Phys Med Rehabil, 1987, 68: 4–7. 

8. Pieterse AJ, Luttikhold TB, de Laat K, Bloem BR, van Engelen BG, Munneke M. Falls in patients with 

neuromuscular disorders. J Neurol Sci, 2006, 251: 87–90.  

9. Mohammad AF, Khan KA, Galvin L, Hardiman O, O’Connell PG. High incidence of osteoporosis and 

fractures in an aging post-polio population. Eur Neurol, 2009, 62: 369–374.  

10. Goerss JB, Atkinson EJ, Windebank AJ, O’Fallon WM, Melton LJ 3rd. Fractures in an aging 

population of poliomyelitis survivors: a community-based study in Olmsted County, Minnesota. Mayo 

Clin Proc, 1994, 69: 333–339.  

11. Wahnert D, Hoffmeier K, Frober R, Hofmann GO, Muckley T. Distal femur fractures of the elderly—

different treatment options in a biomechanical comparison. Injury, 2011, 42: 655–659.  

12. Lloyd ME, Spector TD, Howard R. Osteoporosis in neurological disorders. J Neurol Neurosurg 

Psychiatry, 2000, 68: 543–547. 122 Orthopaedic Surgery Volume 5 · Number 2 · May, 2013 LCP for 

Femoral Fractures in Post-polio  

13. Sharrard WJ. Paralytic deformities of the lower limb. Int Orthop, 1984, 8: 147–154.  

14. Shim SS. Bone and joint circulation. Physiological basis for clinical practice. Yonsei Med J, 1986, 

27: 91–99.  

http://www.medicalandresearch.com/
https://www.google.com/search?q=Post-poliomyelitis+syndrome&sxsrf=APq-WBsKlZ3lhJmNLBhGFsx10WKGyjI4NQ%3A1648623349275&ei=9f5DYoikEOW_3LUPweaGyAw&ved=0ahUKEwjI8ufIoO32AhXlH7cAHUGzAckQ4dUDCA4&oq=Post-poliomyelitis+syndrome&gs_lcp=Cgdnd3Mtd2l6EAwyBQgAEIAEMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeOgcIIxDqAhAnSgQIQRgASgQIRhgAUIcJWIcJYNMMaAFwAXgAgAGvAYgBrwGSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Polio+survivors%3A+falls+and+subsequent+injuries&sxsrf=APq-WBs7geJ6Qrkexp9zY7-6deiEuYCW4A%3A1648626569951&ei=iQtEYsXIOf_ez7sP5cGB6As&ved=0ahUKEwiFscbIrO32AhV_73MBHeVgAL0Q4dUDCA4&oq=Polio+survivors%3A+falls+and+subsequent+injuries&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQXVhdYMoJaAFwAXgAgAGcAYgBnAGSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Polio+survivors%3A+falls+and+subsequent+injuries&sxsrf=APq-WBs7geJ6Qrkexp9zY7-6deiEuYCW4A%3A1648626569951&ei=iQtEYsXIOf_ez7sP5cGB6As&ved=0ahUKEwiFscbIrO32AhV_73MBHeVgAL0Q4dUDCA4&oq=Polio+survivors%3A+falls+and+subsequent+injuries&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQXVhdYMoJaAFwAXgAgAGcAYgBnAGSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=What+internists+need+to+know+about+postpolio+syndrome&sxsrf=APq-WBu0BU6V7KNvdSX58S0-d4s2YR-XmA%3A1648626588840&ei=nAtEYsvkMpHiz7sPx7GBYA&ved=0ahUKEwjLosfRrO32AhUR8XMBHcdYAAwQ4dUDCA4&oq=What+internists+need+to+know+about+postpolio+syndrome&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQrwNYrwNg3wdoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=What+internists+need+to+know+about+postpolio+syndrome&sxsrf=APq-WBu0BU6V7KNvdSX58S0-d4s2YR-XmA%3A1648626588840&ei=nAtEYsvkMpHiz7sPx7GBYA&ved=0ahUKEwjLosfRrO32AhUR8XMBHcdYAAwQ4dUDCA4&oq=What+internists+need+to+know+about+postpolio+syndrome&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQrwNYrwNg3wdoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=A+pilot+study+of+falls%2C+fear+of+falling%2C+activity+levels+and+fall+prevention+actions+in+older+people+with+polio.&sxsrf=APq-WBtzwBkgom-08SPfe6rSMtKXEh4Qmg%3A1648626601637&ei=qQtEYpm-Juzdz7sP__6bwAE&ved=0ahUKEwjZttTXrO32AhXs7nMBHX__BhgQ4dUDCA4&oq=A+pilot+study+of+falls%2C+fear+of+falling%2C+activity+levels+and+fall+prevention+actions+in+older+people+with+polio.&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQ6AFY6AFgoAhoAXABeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=A+pilot+study+of+falls%2C+fear+of+falling%2C+activity+levels+and+fall+prevention+actions+in+older+people+with+polio.&sxsrf=APq-WBtzwBkgom-08SPfe6rSMtKXEh4Qmg%3A1648626601637&ei=qQtEYpm-Juzdz7sP__6bwAE&ved=0ahUKEwjZttTXrO32AhXs7nMBHX__BhgQ4dUDCA4&oq=A+pilot+study+of+falls%2C+fear+of+falling%2C+activity+levels+and+fall+prevention+actions+in+older+people+with+polio.&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQ6AFY6AFgoAhoAXABeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=The+late+effects+of+poliomyelitis%3A+nursing+interventions+for+a+unique+patient+population.&sxsrf=APq-WBsI4BNoK4rpInhLp1UiiQCdptQJOQ%3A1648626617296&ei=uQtEYqHXEdup3LUPu_2a-As&ved=0ahUKEwjhl5DfrO32AhXbFLcAHbu-Br8Q4dUDCA4&oq=The+late+effects+of+poliomyelitis%3A+nursing+interventions+for+a+unique+patient+population.&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQiAJYiAJgkwhoAXAAeACAAWmIAWmSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=The+late+effects+of+poliomyelitis%3A+nursing+interventions+for+a+unique+patient+population.&sxsrf=APq-WBsI4BNoK4rpInhLp1UiiQCdptQJOQ%3A1648626617296&ei=uQtEYqHXEdup3LUPu_2a-As&ved=0ahUKEwjhl5DfrO32AhXbFLcAHbu-Br8Q4dUDCA4&oq=The+late+effects+of+poliomyelitis%3A+nursing+interventions+for+a+unique+patient+population.&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQiAJYiAJgkwhoAXAAeACAAWmIAWmSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Femoral+neck+bone+mineral+density+in+ambulatory+men+with+poliomyelitis.+&sxsrf=APq-WBsjFeo2EsPPghF6p2XJu3yljFzvsw%3A1648626631997&ei=xwtEYvq2PMrbz7sP1oOj6AQ&ved=0ahUKEwi6tpHmrO32AhXK7XMBHdbBCE0Q4dUDCA4&oq=Femoral+neck+bone+mineral+density+in+ambulatory+men+with+poliomyelitis.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQzAJYzAJg3gZoAXABeACAAXCIAXCSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Femoral+neck+bone+mineral+density+in+ambulatory+men+with+poliomyelitis.+&sxsrf=APq-WBsjFeo2EsPPghF6p2XJu3yljFzvsw%3A1648626631997&ei=xwtEYvq2PMrbz7sP1oOj6AQ&ved=0ahUKEwi6tpHmrO32AhXK7XMBHdbBCE0Q4dUDCA4&oq=Femoral+neck+bone+mineral+density+in+ambulatory+men+with+poliomyelitis.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQzAJYzAJg3gZoAXABeACAAXCIAXCSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Late+effects+of+poliomyelitis&sxsrf=APq-WBtJE0lvWE4AztmTOC5KYRf34Igwww%3A1648626646067&ei=1gtEYsriA5Pjz7sPraOr4As&ved=0ahUKEwjKpezsrO32AhWT8XMBHa3RCrwQ4dUDCA4&oq=Late+effects+of+poliomyelitis&gs_lcp=Cgdnd3Mtd2l6EAwyBQgAEIAEMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB4yBggAEBYQHjoHCCMQ6gIQJ0oECEEYAEoECEYYAFCpAlipAmDBCmgBcAB4AIABZogBZpIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Late+effects+of+poliomyelitis&sxsrf=APq-WBtJE0lvWE4AztmTOC5KYRf34Igwww%3A1648626646067&ei=1gtEYsriA5Pjz7sPraOr4As&ved=0ahUKEwjKpezsrO32AhWT8XMBHa3RCrwQ4dUDCA4&oq=Late+effects+of+poliomyelitis&gs_lcp=Cgdnd3Mtd2l6EAwyBQgAEIAEMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB4yBggAEBYQHjoHCCMQ6gIQJ0oECEEYAEoECEYYAFCpAlipAmDBCmgBcAB4AIABZogBZpIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Falls+in+patients+with+neuromuscular+disorders.+&sxsrf=APq-WBtEwlvusQherFfDYMGLNDZuhg6nng%3A1648626662670&ei=5gtEYtu0KJbEz7sPgKo2&ved=0ahUKEwjbv-H0rO32AhUW4nMBHQCVDQAQ4dUDCA4&oq=Falls+in+patients+with+neuromuscular+disorders.+&gs_lcp=Cgdnd3Mtd2l6EAwyCAghEBYQHRAeOgcIIxDqAhAnSgQIQRgASgQIRhgAUGNYY2CQCWgBcAF4AIABcIgBcJIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Falls+in+patients+with+neuromuscular+disorders.+&sxsrf=APq-WBtEwlvusQherFfDYMGLNDZuhg6nng%3A1648626662670&ei=5gtEYtu0KJbEz7sPgKo2&ved=0ahUKEwjbv-H0rO32AhUW4nMBHQCVDQAQ4dUDCA4&oq=Falls+in+patients+with+neuromuscular+disorders.+&gs_lcp=Cgdnd3Mtd2l6EAwyCAghEBYQHRAeOgcIIxDqAhAnSgQIQRgASgQIRhgAUGNYY2CQCWgBcAF4AIABcIgBcJIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=High+incidence+of+osteoporosis+and+fractures+in+an+aging+post-polio+population.+&sxsrf=APq-WBvQHR7kd4zbGDRENG_fzZFiiWaqlw%3A1648626679702&ei=9wtEYruZKuTiz7sP0ZqEgA0&ved=0ahUKEwj78PD8rO32AhVk8XMBHVENAdAQ4dUDCA4&oq=High+incidence+of+osteoporosis+and+fractures+in+an+aging+post-polio+population.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQoQFYoQFg4QloAXAAeACAAWKIAWKSAQExmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=High+incidence+of+osteoporosis+and+fractures+in+an+aging+post-polio+population.+&sxsrf=APq-WBvQHR7kd4zbGDRENG_fzZFiiWaqlw%3A1648626679702&ei=9wtEYruZKuTiz7sP0ZqEgA0&ved=0ahUKEwj78PD8rO32AhVk8XMBHVENAdAQ4dUDCA4&oq=High+incidence+of+osteoporosis+and+fractures+in+an+aging+post-polio+population.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQoQFYoQFg4QloAXAAeACAAWKIAWKSAQExmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=Fractures+in+an+aging+population+of+poliomyelitis+survivors%3A+a+community-based+study+in+Olmsted+County%2C+Minnesota&sxsrf=APq-WBvtkoyHJShaXvdrtzEIROzDQY1P5g%3A1648626695475&ei=BwxEYv_QHI3bz7sPrsCJiAg&ved=0ahUKEwi_8LOEre32AhWN7XMBHS5gAoEQ4dUDCA4&oq=Fractures+in+an+aging+population+of+poliomyelitis+survivors%3A+a+community-based+study+in+Olmsted+County%2C+Minnesota&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQlQFYlQFgiQhoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Fractures+in+an+aging+population+of+poliomyelitis+survivors%3A+a+community-based+study+in+Olmsted+County%2C+Minnesota&sxsrf=APq-WBvtkoyHJShaXvdrtzEIROzDQY1P5g%3A1648626695475&ei=BwxEYv_QHI3bz7sPrsCJiAg&ved=0ahUKEwi_8LOEre32AhWN7XMBHS5gAoEQ4dUDCA4&oq=Fractures+in+an+aging+population+of+poliomyelitis+survivors%3A+a+community-based+study+in+Olmsted+County%2C+Minnesota&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQlQFYlQFgiQhoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Fractures+in+an+aging+population+of+poliomyelitis+survivors%3A+a+community-based+study+in+Olmsted+County%2C+Minnesota&sxsrf=APq-WBvtkoyHJShaXvdrtzEIROzDQY1P5g%3A1648626695475&ei=BwxEYv_QHI3bz7sPrsCJiAg&ved=0ahUKEwi_8LOEre32AhWN7XMBHS5gAoEQ4dUDCA4&oq=Fractures+in+an+aging+population+of+poliomyelitis+survivors%3A+a+community-based+study+in+Olmsted+County%2C+Minnesota&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQlQFYlQFgiQhoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Distal+femur+fractures+of+the+elderly%E2%80%94different+treatment+options+in+a+biomechanical+comparison.+&sxsrf=APq-WBuzUiSdKhOR_w0dx0vnm6i6I-6nKA%3A1648626712441&ei=GAxEYpq5Gtzbz7sP5aq90AM&ved=0ahUKEwiapb-Mre32AhXc7XMBHWVVDzoQ4dUDCA4&oq=Distal+femur+fractures+of+the+elderly%E2%80%94different+treatment+options+in+a+biomechanical+comparison.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ-wZY-wZggQtoAXAAeACAAW-IAW-SAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Distal+femur+fractures+of+the+elderly%E2%80%94different+treatment+options+in+a+biomechanical+comparison.+&sxsrf=APq-WBuzUiSdKhOR_w0dx0vnm6i6I-6nKA%3A1648626712441&ei=GAxEYpq5Gtzbz7sP5aq90AM&ved=0ahUKEwiapb-Mre32AhXc7XMBHWVVDzoQ4dUDCA4&oq=Distal+femur+fractures+of+the+elderly%E2%80%94different+treatment+options+in+a+biomechanical+comparison.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ-wZY-wZggQtoAXAAeACAAW-IAW-SAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Osteoporosis+in+neurological+disorders&sxsrf=APq-WBtitfCcbuEmrsZDW_oxJpZt_oSIAg%3A1648626729738&ei=KQxEYtjSLKLXz7sP-s66mAI&ved=0ahUKEwiYi9-Ure32AhWi63MBHXqnDiMQ4dUDCA4&oq=Osteoporosis+in+neurological+disorders&gs_lcp=Cgdnd3Mtd2l6EAwyBggAEBYQHjoHCCMQ6gIQJ0oECEEYAEoECEYYAFCCAViCAWCVB2gBcAB4AIABaogBapIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Osteoporosis+in+neurological+disorders&sxsrf=APq-WBtitfCcbuEmrsZDW_oxJpZt_oSIAg%3A1648626729738&ei=KQxEYtjSLKLXz7sP-s66mAI&ved=0ahUKEwiYi9-Ure32AhWi63MBHXqnDiMQ4dUDCA4&oq=Osteoporosis+in+neurological+disorders&gs_lcp=Cgdnd3Mtd2l6EAwyBggAEBYQHjoHCCMQ6gIQJ0oECEEYAEoECEYYAFCCAViCAWCVB2gBcAB4AIABaogBapIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Osteoporosis+in+neurological+disorders&sxsrf=APq-WBtitfCcbuEmrsZDW_oxJpZt_oSIAg%3A1648626729738&ei=KQxEYtjSLKLXz7sP-s66mAI&ved=0ahUKEwiYi9-Ure32AhWi63MBHXqnDiMQ4dUDCA4&oq=Osteoporosis+in+neurological+disorders&gs_lcp=Cgdnd3Mtd2l6EAwyBggAEBYQHjoHCCMQ6gIQJ0oECEEYAEoECEYYAFCCAViCAWCVB2gBcAB4AIABaogBapIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Paralytic+deformities+of+the+lower+limb&sxsrf=APq-WBtJ-8dxfGS8csIaeyj9tDSlDwKh4Q%3A1648626744105&ei=OAxEYvaMBufYz7sPmb2h-AU&ved=0ahUKEwj2iMybre32AhVn7HMBHZleCF8Q4dUDCA4&oq=Paralytic+deformities+of+the+lower+limb&gs_lcp=Cgdnd3Mtd2l6EAwyCAghEBYQHRAeMggIIRAWEB0QHjIICCEQFhAdEB4yCAghEBYQHRAeMggIIRAWEB0QHjIICCEQFhAdEB4yCAghEBYQHRAeOgcIIxDqAhAnSgQIQRgASgQIRhgAULYIWLYIYPwLaAFwAXgAgAFviAFvkgEDMC4xmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=Physiological+basis+for+clinical+practice&sxsrf=APq-WBtQQt-Z0j_zloMfa-d5ZBruj0zqaA%3A1648626761122&ei=SQxEYqKQB_jXz7sP1Lu7qA4&ved=0ahUKEwji2Nqjre32AhX463MBHdTdDuUQ4dUDCA4&oq=Physiological+basis+for+clinical+practice&gs_lcp=Cgdnd3Mtd2l6EAwyBggAEBYQHjIGCAAQFhAeMgYIABAWEB46BwgjEOoCECdKBAhBGABKBAhGGABQpwJYpwJgiApoAXAAeACAAW2IAW2SAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Physiological+basis+for+clinical+practice&sxsrf=APq-WBtQQt-Z0j_zloMfa-d5ZBruj0zqaA%3A1648626761122&ei=SQxEYqKQB_jXz7sP1Lu7qA4&ved=0ahUKEwji2Nqjre32AhX463MBHdTdDuUQ4dUDCA4&oq=Physiological+basis+for+clinical+practice&gs_lcp=Cgdnd3Mtd2l6EAwyBggAEBYQHjIGCAAQFhAeMgYIABAWEB46BwgjEOoCECdKBAhBGABKBAhGGABQpwJYpwJgiApoAXAAeACAAW2IAW2SAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz


 

 

                                                                                  Journal of MAR Orthopedics (Volume 3 Issue 2) 

Citation: Dr. Arumoy Bhuimali, “The “Distal Femur Fractures in Post-Polio Affected Limb Treated with Distal Femur 
Anatomical Locking Plate- A Study in A Tertiary Care Hospital in Kolkata, India”  

MAR Orthopedics.3.2 
www.medicalandresearch.com (pg. 9) 

 

15. Fulkerson E, Egol KA, Kubiak EN, Liporace F, Kummer FJ, Koval KJ. Fixation of diaphyseal fractures 

with a segmental defect: a biomechanical comparison of locked and conventional plating techniques. J 

Trauma, 2006, 60: 830–835.  

16. Stoffel K, Dieter U, Stachowiak G, Gächter A, Kuster MS. Biomechanical testing of the LCP—how 

can stability in locked internal fixators be controlled? Injury, 2003, 34 (Suppl. 2): B11–B19.  

17. El-Sayed Khalil A. Locked plating for femoral fractures in polio patients. Arch Orthop Trauma Surg, 

2010, 130: 1299–1304.  

18. Dijkman BG, Kooistra BW, Pemberton J, Sprague S, Hanson BP, Bhandari M. Can orthopedic trials 

change practice? Acta Orthop, 2010, 81: 122–125.  

19. Zouari O, Gargouri A, Jenzri M, Hadinane R, Slimane N. Supracondylar femoral extension osteotomy 

for knee flexion contracture correction in poliomyelitic conditions. Rev Chir Orthop Reparatrice Appar 

Mot, 2001, 87: 361–366.  

20. Asirvatham R, Rooney RJ, Watts HG. Proximal tibial extension medial rotation osteotomy to correct 

knee flexion contracture and lateral rotation deformity of tibia after polio. J Pediatr Orthop, 1991, 11: 

646–651. 

21. Wähnert D, Hoffmeier KL, von Oldenburg G, Fröber R, Hofmann GO, Mückley T. Internal fixation of 

type-C distal femoral fractures in osteoporotic bone. J Bone Joint Surg Am, 2010, 92: 1442–1452.  

22. Ring D, Kloen P, Kadzielski J, Helfet D, Jupiter JB. Locking compression plates for osteoporotic 

nonunions of the diaphyseal humerus. Clin Orthop Relat Res, 2004, 425: 50–54.  

23. Higgins TF. Distal femoral fractures. J Knee Surg, 2007, 20: 56–66.  

24. Schutz M, Sudkamp NP. Revolution in plate osteosynthesis: new internal fixator systems. J Orthop 

Sci, 2003, 8: 252–258.  

25. Egol KA, Kubiak EN, Fulkerson E, Kummer FJ, Koval KJ. Biomechanics of locked plates and screws. 

J Orthop Trauma, 2004, 18: 488–493.  

26. Wagner M, Frenk A, Frigg R. New concepts for bone fracture treatment and the Locking Compression 

Plate. Surg Technol Int, 2004, 12: 271–277. 

27. Henderson CE, Kuhl LL, Fitzpatrick DC, Marsh JL. Locking plates for distal femur fractures: is there 

a problem with fracture healing? J Orthop Trauma, 2011, 25 (Suppl. 1): S8–14. 

http://www.medicalandresearch.com/
https://www.google.com/search?q=Fixation+of+diaphyseal+fractures+with+a+segmental+defect%3A+a+biomechanical+comparison+of+locked+and+conventional+plating+techniques&sxsrf=APq-WBu6_ILNbfkfjCWapL7bdSstgE6oRQ%3A1648626775554&ei=VwxEYv22IdWcseMPs620wAQ&ved=0ahUKEwi9vsuqre32AhVVTmwGHbMWDUgQ4dUDCA4&oq=Fixation+of+diaphyseal+fractures+with+a+segmental+defect%3A+a+biomechanical+comparison+of+locked+and+conventional+plating+techniques&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQZ1hnYPUGaAFwAXgAgAEAiAEAkgEAmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=Fixation+of+diaphyseal+fractures+with+a+segmental+defect%3A+a+biomechanical+comparison+of+locked+and+conventional+plating+techniques&sxsrf=APq-WBu6_ILNbfkfjCWapL7bdSstgE6oRQ%3A1648626775554&ei=VwxEYv22IdWcseMPs620wAQ&ved=0ahUKEwi9vsuqre32AhVVTmwGHbMWDUgQ4dUDCA4&oq=Fixation+of+diaphyseal+fractures+with+a+segmental+defect%3A+a+biomechanical+comparison+of+locked+and+conventional+plating+techniques&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQZ1hnYPUGaAFwAXgAgAEAiAEAkgEAmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=Fixation+of+diaphyseal+fractures+with+a+segmental+defect%3A+a+biomechanical+comparison+of+locked+and+conventional+plating+techniques&sxsrf=APq-WBu6_ILNbfkfjCWapL7bdSstgE6oRQ%3A1648626775554&ei=VwxEYv22IdWcseMPs620wAQ&ved=0ahUKEwi9vsuqre32AhVVTmwGHbMWDUgQ4dUDCA4&oq=Fixation+of+diaphyseal+fractures+with+a+segmental+defect%3A+a+biomechanical+comparison+of+locked+and+conventional+plating+techniques&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQZ1hnYPUGaAFwAXgAgAEAiAEAkgEAmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=Biomechanical+testing+of+the+LCP%E2%80%94how+can+stability+in+locked+internal+fixators+be+controlled%3F+Injury&sxsrf=APq-WBsHAmrMIFlEfktAIVrBICGoIFhUAg%3A1648626810251&ei=egxEYonxDtTD3LUPyoSfuAk&ved=0ahUKEwiJlpG7re32AhXUIbcAHUrCB5cQ4dUDCA4&oq=Biomechanical+testing+of+the+LCP%E2%80%94how+can+stability+in+locked+internal+fixators+be+controlled%3F+Injury&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQmwFYmwFg6ghoAXAAeACAAW2IAW2SAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Biomechanical+testing+of+the+LCP%E2%80%94how+can+stability+in+locked+internal+fixators+be+controlled%3F+Injury&sxsrf=APq-WBsHAmrMIFlEfktAIVrBICGoIFhUAg%3A1648626810251&ei=egxEYonxDtTD3LUPyoSfuAk&ved=0ahUKEwiJlpG7re32AhXUIbcAHUrCB5cQ4dUDCA4&oq=Biomechanical+testing+of+the+LCP%E2%80%94how+can+stability+in+locked+internal+fixators+be+controlled%3F+Injury&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQmwFYmwFg6ghoAXAAeACAAW2IAW2SAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Locked+plating+for+femoral+fractures+in+polio+patients&sxsrf=APq-WBs4YX6YCTDL3I57GTV_-6JaL_2zeA%3A1648626826230&ei=igxEYqvSDYWbseMPqfW-gAg&ved=0ahUKEwirv-DCre32AhWFTWwGHam6D4AQ4dUDCA4&oq=Locked+plating+for+femoral+fractures+in+polio+patients&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ7QFY7QFgigpoAXAAeACAAaMBiAGjAZIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Locked+plating+for+femoral+fractures+in+polio+patients&sxsrf=APq-WBs4YX6YCTDL3I57GTV_-6JaL_2zeA%3A1648626826230&ei=igxEYqvSDYWbseMPqfW-gAg&ved=0ahUKEwirv-DCre32AhWFTWwGHam6D4AQ4dUDCA4&oq=Locked+plating+for+femoral+fractures+in+polio+patients&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ7QFY7QFgigpoAXAAeACAAaMBiAGjAZIBAzAuMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Can+orthopedic+trials+change+practice%3F+&sxsrf=APq-WBtpq5wVTn-eqTCwIoMw9Nvbrxkgmg%3A1648626842985&ei=mgxEYuvgO9_hz7sPiu-6oAg&ved=0ahUKEwjrld_Kre32AhXf8HMBHYq3DoQQ4dUDCA4&oq=Can+orthopedic+trials+change+practice%3F+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQcVhxYJwJaAFwAHgAgAGVAYgBlQGSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Can+orthopedic+trials+change+practice%3F+&sxsrf=APq-WBtpq5wVTn-eqTCwIoMw9Nvbrxkgmg%3A1648626842985&ei=mgxEYuvgO9_hz7sPiu-6oAg&ved=0ahUKEwjrld_Kre32AhXf8HMBHYq3DoQQ4dUDCA4&oq=Can+orthopedic+trials+change+practice%3F+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQcVhxYJwJaAFwAHgAgAGVAYgBlQGSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Supracondylar+femoral+extension+osteotomy+for+knee+flexion+contracture+correction+in+poliomyelitic+conditions&sxsrf=APq-WBtw7BguGmeSeenrHHFfgsTd2hh_MA%3A1648626858595&ei=qgxEYtP7I6q_3LUP2dqYqAY&ved=0ahUKEwjT-JfSre32AhWqH7cAHVktBmUQ4dUDCA4&oq=Supracondylar+femoral+extension+osteotomy+for+knee+flexion+contracture+correction+in+poliomyelitic+conditions&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQzANYzANggQhoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Supracondylar+femoral+extension+osteotomy+for+knee+flexion+contracture+correction+in+poliomyelitic+conditions&sxsrf=APq-WBtw7BguGmeSeenrHHFfgsTd2hh_MA%3A1648626858595&ei=qgxEYtP7I6q_3LUP2dqYqAY&ved=0ahUKEwjT-JfSre32AhWqH7cAHVktBmUQ4dUDCA4&oq=Supracondylar+femoral+extension+osteotomy+for+knee+flexion+contracture+correction+in+poliomyelitic+conditions&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQzANYzANggQhoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Supracondylar+femoral+extension+osteotomy+for+knee+flexion+contracture+correction+in+poliomyelitic+conditions&sxsrf=APq-WBtw7BguGmeSeenrHHFfgsTd2hh_MA%3A1648626858595&ei=qgxEYtP7I6q_3LUP2dqYqAY&ved=0ahUKEwjT-JfSre32AhWqH7cAHVktBmUQ4dUDCA4&oq=Supracondylar+femoral+extension+osteotomy+for+knee+flexion+contracture+correction+in+poliomyelitic+conditions&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQzANYzANggQhoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Proximal+tibial+extension+medial+rotation+osteotomy+to+correct+knee+flexion+contracture+and+lateral+rotation+deformity+of+tibia+after+polio&sxsrf=APq-WBtb_jZMw1Ma5bMIN6KNgMbEYq9fgQ%3A1648626870990&ei=tgxEYvGHPNLUz7sP-oSf8Ao&ved=0ahUKEwjxuozYre32AhVS6nMBHXrCB64Q4dUDCA4&oq=Proximal+tibial+extension+medial+rotation+osteotomy+to+correct+knee+flexion+contracture+and+lateral+rotation+deformity+of+tibia+after+polio&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQlwNYlwNg5wpoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Proximal+tibial+extension+medial+rotation+osteotomy+to+correct+knee+flexion+contracture+and+lateral+rotation+deformity+of+tibia+after+polio&sxsrf=APq-WBtb_jZMw1Ma5bMIN6KNgMbEYq9fgQ%3A1648626870990&ei=tgxEYvGHPNLUz7sP-oSf8Ao&ved=0ahUKEwjxuozYre32AhVS6nMBHXrCB64Q4dUDCA4&oq=Proximal+tibial+extension+medial+rotation+osteotomy+to+correct+knee+flexion+contracture+and+lateral+rotation+deformity+of+tibia+after+polio&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQlwNYlwNg5wpoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Proximal+tibial+extension+medial+rotation+osteotomy+to+correct+knee+flexion+contracture+and+lateral+rotation+deformity+of+tibia+after+polio&sxsrf=APq-WBtb_jZMw1Ma5bMIN6KNgMbEYq9fgQ%3A1648626870990&ei=tgxEYvGHPNLUz7sP-oSf8Ao&ved=0ahUKEwjxuozYre32AhVS6nMBHXrCB64Q4dUDCA4&oq=Proximal+tibial+extension+medial+rotation+osteotomy+to+correct+knee+flexion+contracture+and+lateral+rotation+deformity+of+tibia+after+polio&gs_lcp=Cgdnd3Mtd2l6EAwyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECcyBwgjEOoCECdKBAhBGABKBAhGGABQlwNYlwNg5wpoAXAAeACAAQCIAQCSAQCYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Internal+fixation+of+type-C+distal+femoral+fractures+in+osteoporotic+bone&sxsrf=APq-WBtFSL54jZcvosiG5PG6uoEmIGNv1g%3A1648626885402&ei=xQxEYq6ZGPPbz7sP6LOauAE&ved=0ahUKEwjuj_zere32AhXz7XMBHeiZBhcQ4dUDCA4&oq=Internal+fixation+of+type-C+distal+femoral+fractures+in+osteoporotic+bone&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQrANYrANg3wtoAXABeACAAWmIAWmSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Internal+fixation+of+type-C+distal+femoral+fractures+in+osteoporotic+bone&sxsrf=APq-WBtFSL54jZcvosiG5PG6uoEmIGNv1g%3A1648626885402&ei=xQxEYq6ZGPPbz7sP6LOauAE&ved=0ahUKEwjuj_zere32AhXz7XMBHeiZBhcQ4dUDCA4&oq=Internal+fixation+of+type-C+distal+femoral+fractures+in+osteoporotic+bone&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQrANYrANg3wtoAXABeACAAWmIAWmSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Locking+compression+plates+for+osteoporotic+nonunions+of+the+diaphyseal+humerus.+&sxsrf=APq-WBuqAgiVx1Tv2u3MGnMiNlVWFYIEQA%3A1648626900883&ei=1AxEYrK9NePFz7sPkbqyiAI&ved=0ahUKEwiy96zmre32AhXj4nMBHRGdDCEQ4dUDCA4&oq=Locking+compression+plates+for+osteoporotic+nonunions+of+the+diaphyseal+humerus.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQyQFYyQFg_AloAXAAeACAAXeIAXeSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Locking+compression+plates+for+osteoporotic+nonunions+of+the+diaphyseal+humerus.+&sxsrf=APq-WBuqAgiVx1Tv2u3MGnMiNlVWFYIEQA%3A1648626900883&ei=1AxEYrK9NePFz7sPkbqyiAI&ved=0ahUKEwiy96zmre32AhXj4nMBHRGdDCEQ4dUDCA4&oq=Locking+compression+plates+for+osteoporotic+nonunions+of+the+diaphyseal+humerus.+&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQyQFYyQFg_AloAXAAeACAAXeIAXeSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Distal+femoral+fractures&sxsrf=APq-WBsaBvxji_FTqgK4yExgTyb9TLd0GA%3A1648626914575&ei=4gxEYvDgIu7hz7sP-IGU2Ao&ved=0ahUKEwjw2fDsre32AhXu8HMBHfgABasQ4dUDCA4&oq=Distal+femoral+fractures&gs_lcp=Cgdnd3Mtd2l6EAwyBQgAEIAEMgUIABCABDIFCAAQgAQyBggAEBYQHjIICAAQFhAKEB4yCAgAEBYQChAeMgYIABAWEB4yBggAEBYQHjIGCAAQFhAeMgYIABAWEB46BwgjEOoCECdKBAhBGABKBAhGGABQ6QNY6QNglAxoAXAAeACAAWKIAWKSAQExmAEAoAEBoAECsAEKwAEB&sclient=gws-wiz
https://www.google.com/search?q=Revolution+in+plate+osteosynthesis%3A+new+internal+fixator+systems&sxsrf=APq-WBvuTsNS1QvZELd2PbS0OoY0x6Ao2Q%3A1648626928804&ei=8AxEYqHaMJrD3LUPpPmzEA&ved=0ahUKEwihktXzre32AhWaIbcAHaT8DAIQ4dUDCA4&oq=Revolution+in+plate+osteosynthesis%3A+new+internal+fixator+systems&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ0wFY0wFg_gVoAXABeACAAWSIAWSSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Revolution+in+plate+osteosynthesis%3A+new+internal+fixator+systems&sxsrf=APq-WBvuTsNS1QvZELd2PbS0OoY0x6Ao2Q%3A1648626928804&ei=8AxEYqHaMJrD3LUPpPmzEA&ved=0ahUKEwihktXzre32AhWaIbcAHaT8DAIQ4dUDCA4&oq=Revolution+in+plate+osteosynthesis%3A+new+internal+fixator+systems&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ0wFY0wFg_gVoAXABeACAAWSIAWSSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Biomechanics+of+locked+plates+and+screws&sxsrf=APq-WBvsZgaNNuvfwCumKC1X_3DHsxa-1g%3A1648626941192&ei=_QxEYpbVCsCOseMP5eSk0AM&ved=0ahUKEwjWx8j5re32AhVAR2wGHWUyCToQ4dUDCA4&oq=Biomechanics+of+locked+plates+and+screws&gs_lcp=Cgdnd3Mtd2l6EAwyBQgAEIAEOgcIIxDqAhAnSgQIQRgASgQIRhgAUJoCWJoCYLMJaAFwAHgAgAFciAFckgEBMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=Biomechanics+of+locked+plates+and+screws&sxsrf=APq-WBvsZgaNNuvfwCumKC1X_3DHsxa-1g%3A1648626941192&ei=_QxEYpbVCsCOseMP5eSk0AM&ved=0ahUKEwjWx8j5re32AhVAR2wGHWUyCToQ4dUDCA4&oq=Biomechanics+of+locked+plates+and+screws&gs_lcp=Cgdnd3Mtd2l6EAwyBQgAEIAEOgcIIxDqAhAnSgQIQRgASgQIRhgAUJoCWJoCYLMJaAFwAHgAgAFciAFckgEBMZgBAKABAaABArABCsABAQ&sclient=gws-wiz
https://www.google.com/search?q=New+concepts+for+bone+fracture+treatment+and+the+Locking+Compression+Plate&sxsrf=APq-WBvNQeAFKeIy35Q94qATvYAelG1LFA%3A1648626953514&ei=CQ1EYtX8Hp_B3LUPq4qRyAs&ved=0ahUKEwiVpbn_re32AhWfILcAHStFBLkQ4dUDCA4&oq=New+concepts+for+bone+fracture+treatment+and+the+Locking+Compression+Plate&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQyQdYyQdgzgpoAXABeACAAWqIAWqSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=New+concepts+for+bone+fracture+treatment+and+the+Locking+Compression+Plate&sxsrf=APq-WBvNQeAFKeIy35Q94qATvYAelG1LFA%3A1648626953514&ei=CQ1EYtX8Hp_B3LUPq4qRyAs&ved=0ahUKEwiVpbn_re32AhWfILcAHStFBLkQ4dUDCA4&oq=New+concepts+for+bone+fracture+treatment+and+the+Locking+Compression+Plate&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQyQdYyQdgzgpoAXABeACAAWqIAWqSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Locking+plates+for+distal+femur+fractures%3A+is+there+a+problem+with+fracture+healing%3F&sxsrf=APq-WBvOEGUbzU01Ca8_J9yxWVsn-S8jAA%3A1648626971114&ei=Gw1EYqnMBoWaseMPwryVwAU&ved=0ahUKEwjpxeuHru32AhUFTWwGHUJeBVgQ4dUDCA4&oq=Locking+plates+for+distal+femur+fractures%3A+is+there+a+problem+with+fracture+healing%3F&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ3gFY3gFgkQpoAXABeACAAXCIAXCSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz
https://www.google.com/search?q=Locking+plates+for+distal+femur+fractures%3A+is+there+a+problem+with+fracture+healing%3F&sxsrf=APq-WBvOEGUbzU01Ca8_J9yxWVsn-S8jAA%3A1648626971114&ei=Gw1EYqnMBoWaseMPwryVwAU&ved=0ahUKEwjpxeuHru32AhUFTWwGHUJeBVgQ4dUDCA4&oq=Locking+plates+for+distal+femur+fractures%3A+is+there+a+problem+with+fracture+healing%3F&gs_lcp=Cgdnd3Mtd2l6EAw6BwgjEOoCECdKBAhBGABKBAhGGABQ3gFY3gFgkQpoAXABeACAAXCIAXCSAQMwLjGYAQCgAQGgAQKwAQrAAQE&sclient=gws-wiz

