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PART B – TECHNICAL DETAILS 

1 Title of the dissertation FUNCTIONAL AND RADIOLOGICAL OUTCOME IN 

SURGICALLY TREATED FLOATING KNEE INJURIES 

2 Introduction 

 

       The term “floating knee” injury coined by Blake and 

McBride
1
 in 1975 refers to the flail knee joint segment 

resulting from a fracture of the shaft or adjacent metaphysis of 

the ipsilateral femur and tibia. It is generally caused by high-

energy trauma like road traffic accidents or falls from a height.
2 

This results in extensive local trauma to the soft tissue in the 

form of open fractures, contusions of the limb, vascular and 

neurological injuries along with the obvious broken and 

unstable skeleton. The problem is further compounded by a 

high association with other life-threatening injuries to the head, 

chest, or abdomen.
3 

Expeditious initial assessment and 

resuscitation followed by the appropriate method and timing of 

provisional and definitive management guided by the extent of 

injury to the involved extremity is crucial for achieving good 

results and to mitigate the risk of complications.
4  

       In the late 20
th

 century, the mortality rate for these injuries 

was as high as 8.6%, with one-fourth of the patients landing in 

an immediate or delayed amputation. 
 

Currently, with better resuscitation protocols and expertise, 

better anesthesia and improved quality and armamentarium of 

implants, the high mortality and amputation rates have 

reduced.
2
 

       Depending on the site of the bony injury, the treatment 

method varies. Diaphyseal fractures of the femur and tibia are 

treated by nailing while metaphyseal fractures of the distal 

femur and proximal tibia are managed by either cancellous 

screws or by anatomically contoured locking plates and 

screws.
4
 

       The definitive treatment of the fractures mentioned above 

may be delayed if the fracture presents as an open fracture or a 

closed fracture with unhealthy soft-tissue sleeve or with a 

vascular injury or with other systemic life-threatening injuries. 

In an open fracture, the wound is debrided and the knee is 

stabilized with a knee spanning external fixator until it is safe 

to proceed with an internal fixation. In a patient with an 

unhealthy soft tissue sleeve, the limb is temporarily stabilized 

with a knee spanning external fixator until the soft tissue sleeve 

is healthy after which the patient is taken up for a definitive 

fixation. In a patient with vascular injury, the vascular repair 

takes priority during which the knee is temporarily stabilized 

with a knee spanning external fixator. Whenever there are other 

systemic life-threatening injuries, the fracture stabilization 

indeed takes a back seat. Wherever circumstances permit, it 

would be wise to stabilize the limb with a quickly applied knee 

spanning external fixator as a damage control surgery.
2
 

       Another important consideration in the management of 

floating knee injuries is the high incidence of knee ligament 

injuries which are difficult to detect because of the severe pain 

and the skeletal injuries. It is reported that up to 50% of 



patients with floating knee injuries have ligament injuries of 

the knee and up to one-third of patients have a residual 

instability.
5
 After skeletal stabilization surgery, a careful 

clinical examination, an open joint examination or an 

arthroscopic joint examination is recommended for prompt 

recognition of ligament injuries which will help plan further 

treatment and mobilization protocols.
5
 

       After surgery, depending on the stability of the fixation 

and the presence of other injuries, an individualized, monitored 

aggressive mobilization protocol is required to obtain the best 

functional outcome.
4
 

       Although the mortality and amputation rates for floating 

knee injuries have reduced, these injuries still carry a 

significant risk of early and delayed complications during 

management.
3 

Early complications include haemorrage, fat-

embolism, Acute Respiratory Distress Syndrome (ARDS), 

Deep Vein Thrombosis (DVT) and wound infections. Delayed 

complications include non-union, mal-union, stiffness of joint 

movements, chronic osteomyelitis, instability in the limb, 

prominent implants and knee joint arthritis.
2
 

A. Problem statement 

 

       The last decade has seen a significant development in the 

transport infrastructure in our country leading to better quality 

roads and good quality vehicles. Paradoxically, this 

development has led to a larger percentage of high-velocity 

accidents leading to injuries like floating knee injuries 

mimicking the injury patterns in developed countries. This is 

compounded by the fact that most of the victims are young 

adults, particularly males
1
, creating a life-time of morbidity and 

lack of productivity. 

       Our Institution is a tertiary care referral center to which 

patients with such high-velocity injuries are referred for 

optimal multi-disciplinary management. Thus, we do receive 

and treat a larger percentage of floating knee injuries as 

compared to the community incidence. Additionally, our 

Institution is equipped with all modern facilities for care. This 

makes it all the more important that we meticulously study the 

functional outcomes with our patients and compare results 

from standard studies.  

B. Rationale        The treatment protocols for the bony injuries are currently 

well defined. However, the health of the soft-tissue sleeve, the 

presence of open fractures, vascular injuries and associated 

life-threatening injuries dictate the timing of the management 

which itself creates a spectrum of varying results for different 

patients.
2 
 

       Thus, the analysis of each case over a long duration gives 

the complete picture of the factors influencing the 

management. Putting together a good number of patients 

should give a better idea of the factors influencing the overall 

outcome.
 

C. Novelty        By virtue of affecting knee function and range of 

movements, floating knee injuries affect the ability of the 

patient to squat or sit cross-legged. In our country, cross legged 



sitting is an essential part of daily routine like sitting for meals, 

religious activities, agricultural activities and use of Indian 

toilets. The studies from the Western world do not emphasise 

on this function while, to the best of our knowledge, there has 

been only one study published in India examining squatting 

and cross-legged sitting function in final follow-up.
6
 We 

believe that analysing these functions along with the standard 

Karlstrom and Olerud criteria
7
 will throw up interesting 

conclusions, thereby helping us examine the real impact of our 

management techniques. 

D. Expected outcome and 

application 

       This study will examine the functional outcome of floating 

knee injuries based on the standard accepted criteria along with 

special emphasis on activities like sitting cross-legged and 

squatting in our study population. The study will also examine 

the radiological outcome in these patients while keeping a close 

eye on the complications associated with the injury or with the 

administered treatment. These results will be compared with 

standard studies to understand and refine the level of care at 

our institution. 

3 Research question(s)  

4 Research hypothesis (es), if 

any 

 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary 

objective(s) 

To study the functional outcome of surgically treated floating 

knee injuries. 

 

To study the radiological outcome of surgically treated floating 

knee injuries. 

 

To study the complications associated with floating knee 

injuries and its management.  

 

To examine the demographic, biological (injury-related) and 

treatment-related factors that significantly influence outcome in 

the treatment of floating knee injuries. 

6 1. Review of literature 

 

       The term “floating knee” was first coined by Blake and 

McBryde
1
 in 1975 when they reported a series of 47 patients 

(51 extremities), predominantly young men with ipsilateral 

fractures of the femur and tibia creating a flail segment of the 

knee which had lost complete contact with both the proximal 

and distal skeleton. They classified these fractures into three 

types - Type 1 fractures involving both shafts; type 2-A 

fractures involving the knee joint and type 2-B fractures 

involving the hip or ankle joints. 

       Two years later, in 1977, Karlstrom and Olerud
7
 reported a 

series of 32 cases of ipsilateral femoral and tibial fractures in 

31 patients. They described the criteria for evaluation of 

floating knee injuries into excellent, good, acceptable and poor 

outcome based on a combination of subjective symptoms and 

objective signs. A major limitation of this grading system is 

that a poor score in one factor will generate a poor global score. 

In spite of this, due to the lack of any new scoring system that 



has evolved, the Karlstrom and Olerud criteria
7
 continues to be 

the gold standard for evaluation of floating knee injuries.  

       A year later, Fraser et al.
8
 reviewed the hospital records of 

222 cases of ipsilateral fractures of the femur and tibia. They 

were the first to classify the fractures into two types with type 2 

fractures having three sub-types. Type 1 - extra-articular 

fractures of the femur and tibia; type 2A - extra-articular 

fractures of the femur and intra-articular fracture of the tibia; 

type 2B – intra-articular fracture of the femur and extraarticular 

involvement of the tibia and type 2C – intra-articular fractures 

of both the femur and tibia. The importance of this 

classification was that it modified on the Blake and McBryde
1
 

description where they had included fractures of the hip and 

ankle in defining floating knee injuries. Fraser’s work 

redefined the extent of floating knee injuries by excluding the 

hip and ankle joints. The Fraser classification continued to be 

the most widely used classification system until it was 

modified by Ran et al.
9
 in 2012. 

       Recognizing the importance of the extensor apparatus 

injuries in floating knee injuries, Ran et al.
9
 added a third type 

to the original Fraser classification to include injuries to the 

extensor apparatus. They emphasized that the patella should be 

taken into consideration when a floating knee was classified 

which was neglected in previous classifications. They pointed 

out that the existence of a patella fracture may indicate a higher 

energy injury, especially when it was a multi-fragmentary 

fracture.  

       Feron et al.
3
 reported on a retrospective multicentric 

observational study included 172 adults with a floating knee 

injury admitted in five different level I or II trauma centers. 

They found that 38% had severe head injury, 25% had a 

combined head-thorax injury and 68% had other limb fractures.
 

The authors also reported that 38% had an open femur fracture 

and 57% had an open tibia fracture. Vascular compromise was 

reported in up to 29% of patients with a floating knee. This 

emphasises on the general and local severity of the high 

velocity injury. The authors stated that there was a special 

effort required by the clinician to detect associated ligament 

injuries. They recommended a femoral fixation first except in 

cases of tibia fracture with major soft tissue lesion or leg 

ischemia requiring the tibia fixation first.  

       Chen and Vallier
10

 performed a retrospective review of 

257 patients who sustained two or more noncontiguous 

operative fractures in an ipsilateral lower extremity, with at 

least one open fracture at a Level 1 trauma centre from 2000 to 

2013. Noncontiguous was defined as fractures in the same 

lower limb that were not in continuity. They concluded that 

patients with multiple non-contiguous lower extremity injuries 

associated with open fractures had higher complications 

including non-unions, deep infections, and painful implants and 

nearly half of the patients needed further operative treatment. 

Floating knee injuries are also a kind of high-velocity non-



contiguous injury with high chances of complications as 

described by Chen and Vallier. 

       Studies in the early eighties had definitively established the 

role of surgical management of floating knee injuries. Veith et 

al.
11

 reported their experience on fifty-seven consecutive 

ipsilateral fractures of the femur and tibia in fifty-four adults 

from 1968 through 1978 and concluded that the best results 

were achieved when both fractures were stabilized surgically. 

By the early eighties, femur fractures were routinely treated by 

fixation while tibia fractures were being managed 

conservatively. In a study published from India in 1984, Bansal 

et al.
12

 reported similar results on 39 patients treated for 

floating knee injuries. 

       By the turn of the century, retrograde nailing had emerged 

as an attractive technique in fixing femoral diaphyseal 

fractures. This technique seemed to have an advantage in 

floating knee injuries, where the fractures could be fixed by a 

single incision over the knee. Rios et al.
13

 studied forty-three 

patients with floating knee injuries between 1994 and March 

1999. The study group compared patients treated with 

retrograde nailing of the femur and antegrade nailing of the 

tibia through a single incision versus patients treated with 

traditional femoral and tibial antegrade intramedullary nailing. 

They found that the femoral retrograde technique required less 

set-up time, anesthesia time, and surgical time than did the 

traditional femoral antegrade technique and was associated 

with less estimated blood loss. They concluded that the single-

incision technique is a safe and faster alternative procedure for 

type I floating knee injuries. By the end of the decade, surgeons 

experienced that the perceived advantages of retrograde nailing 

did not translate into clinical advantages as they saw a higher 

degree of knee stiffness and heterotrophic ossification in 

patients with retrograde femur nailing. This was also 

compounded with the fact that retrograde nailing either 

worsened ACL injuries or interfered with ACL reconstruction. 

Thus, presently retrograde nailing is reserved only for select 

few cases where antegrade nailing is contraindicated as in a 

proximal femur implant or prosthesis.  

       Raay et al.
5
 did a retrospective study of the incidence of 

rupture of the knee ligaments in 47 patients with ipsilateral 

fractures of the femoral and tibial diaphyseal shaft. They found 

that nearly 50% of the patients had knee ligament injury and 

one-third of them had a residual instability on follow-up. They 

concluded that in view of the high incidence of missed cases, 

the possibility of disruption of the knee ligaments should be 

considered in all patients with floating knee injuries. 

       Hee et al.
14

 did a retrospective review of 89 patients treated 

over a ten-year period to study the predictors of outcome of 

floating knee injuries in adults. The study had 80 males and 9 

females. They tabulated the results with parameters like age, 

sex, smoking, Injury Severity Score
 
(ISS)

15
, open fractures, 

fracture comminution and segmental fractures. They found that 



increasing age was associated with delayed bone union and full 

weight bearing ability. They reported that increasing number of 

pack years smoked showed higher degree of knee stiffness, 

delay in bony union and full weight bearing ability. Higher 

Injury Severity Scores (ISS) were associated with delayed full 

weight bearing ability. Open fractures were associated with 

knee stiffness and delayed full weight bearing ability. 

Comminuted fractures were associated with malunion. 

Segmental fractures were associated with delayed bony union. 

7 2. Methodology  

A. Study design Hospital based Descriptive Cohort study 

B. Study participants 

(human, animals or 

both) 

Humans 

i. Inclusion criteria 

 

 

 

 

 

ii. Exclusion criteria 

 

 

 

 

 

 

iii. Withdrawal criteria, if 

any   

iv. Rescue criteria, if 

applicable                                                            

v. Number of groups to 

be studied, identify 

groups with definition 

 Patients above 18 years with closed or open (upto 

Gustilo-Anderson Type IIIB)
16

 floating knee injury 

involving the femur and tibia with or without patellar 

fracture treated surgically and available for a minimum 

follow-up of one year after the surgery. 

 

 

 Floating knee injury with pathological fractures of 

either the distal femur or proximal tibia or both. 

 Floating knee injury with closed or open vascular 

injuries (Gustilo-Anderson Type IIIC)
16

 

 Floating knee injury with neurological injuries in the 

limb. 

 

 

 

 

 

 

 

C. Sampling  

a. Sampling 

population 

 

 

 

b. Sample size 

calculation 

 

 

 

Patients above 18 years presenting to the out-patient or 

emergency department of SDM College of Medical Sciences & 

Hospital with closed or open (upto Gustilo-Anderson Type 

IIIB)
16

 floating knee injury during the study period between 

August 2022 and November 2024. 

 

20 patients with floating knee injuries satisfying the inclusion 

criteria 



c. Sampling 

technique 

D. Randomization details  Not applicable 

E. Ethical Clearance from 

the Institution’s Ethics 

Committee Obtained? 

(Copy to be attached) 

Awaited 

F. Study procedure Study subjects: Inpatients of SDM College of Medical Sciences 

& Hospital fulfilling the inclusion criteria 

 

Study area: Patients admitted under Orthopaedics Department, 

SDM Medical College and Hospital, Dharwad. 

 

Study period: 2 years from August 2022 to November 2024 

G. Data collection methods 

including settings and 

periodicity 

 

       Most patients with a floating knee injury also have 

concurrent injuries, which may be life threatening. Advanced 

Trauma Life Support principles of airway, breathing, and 

circulation are initiated on presentation, followed by the 

stepwise Advanced Trauma Life Support algorithm for 

evaluation and care after trauma 

       Once stabilized, the initial evaluation of the of a patient 

with floating knee injury will involve a detailed history 

regarding the time of injury, mode of injury and associated 

injuries in case of a polytrauma. Further history regarding 

presence of co-morbidities, history of chronic drug intake and 

smoking is also sought. Clinical examination would involve 

assessment of the level of fracture, the health of the soft tissue 

sleeve, vascular deficits and neurological deficits. Patients will 

then be made comfortable with a Thomas splint and X-Ray of 

the affected limb involving full length of the femur and tibia 

with the hip, knee and ankle joint will be performed in both 

antero-posterior and lateral views. If there is an intra-articular 

fracture of the distal femur or proximal tibia, then a CT scan 

with 3-D reconstruction will be done to assess the position and 

size of the intra-articular fracture fragments. The fracture will 

then be classified according to the Modified Fraser 

Classification
8,9

 to determine further line of treatment. The 

individual fractures of the distal femur and proximal tibia will 

also be classified according to AO/ OTA classification
17

 for the 

purpose of documentation and to individually choose the best 

treatment option. In all patients, the Injury Severity Score
15

 

(ISS) at presentation is recorded. Open fractures are graded as 

per the Gustilo-Anderson Classification.
16

 The patient and 

family will then be counseled about the nature of the injury, the 

mode of treatment, the cost of treatment, the post-operative 

protocol and rehabilitation protocol after which an informed 

written consent will be taken. Patients with closed fractures 

will be continue to be splinted with a Thomas Splint. DVT 

(Deep Vein Thrombosis) prophylaxis will be started from the 

time of admission if there are no contraindications. 



       Patients with open fractures of the femur or tibia and 

patients with open knee injuries will be taken up for an 

emergency debridement and temporarily stabilized with a knee 

spanning external fixator. At the end of the debridement, any 

change in the Gustilo-Anderson grading
16

 of the open fracture 

is noted. In addition, displaced intra-articular fragments of the 

distal femur or proximal tibia will be temporarily held by K-

wires. Such patients will be monitored for wound healing and 

taken up for the definitive fixation only after satisfactory 

healing of the primary debridement wound. 

       In patients with severe contusions of the limb or patients 

with unhealthy soft tissue sleeve, where primary internal 

fixation should be delayed, will also be temporarily stabilized 

with a knee spanning external fixator. They will be further 

monitored for healing of the soft tissue sleeve after which they 

will be taken up for definitive fixation of the fractures. 

       In polytrauma patients with other life-threatening injuries, 

the management of the other injuries will be prioritized during 

which the limb is temporarily stabilized with a Thomas Splint 

or by an emergency knee spanning external fixator applied as a 

Damage Control procedure.
18

 Here the definitive fixation of the 

fracture will be planned in consultation with the other treating 

teams at a time when the patient is stable and clearly out of 

danger. 

       In patients with closed fractures and in special cases 

mentioned above, the definitive surgery will be on a planned 

elective basis.  Based on the AO Classification
17

 of the femur 

fracture and tibia fracture, the fixation is either with intra-

medullary nails or with anatomically contoured locking plates. 

Antibiotic prophylaxis with 1.5gm Cefuroxime would be 

started half an hour before surgery. The antibiotic prophylaxis 

is repeated if the surgery extends over four hours or if there is a 

blood loss more than 750 ml.  The femur is always taken up for 

stabilization first. Femoral diaphyseal fractures are treated with 

an antegrade intramedullary nailing. Distal femur fractures are 

managed by anatomically contoured distal femoral locking 

plates either by open reduction or by minimally invasive 

percutaneous plate osteosynthesis (MIPPO). Coronal plane 

partial articular fractures of the distal femur are treated by 

cancellous screws or Herbert screws. Tibial diaphyseal 

fractures are treated with intramedullary nailing. Proximal tibia 

fractures are managed by anatomically contoured proximal 

tibial locking plates either by open reduction or by minimally 

invasive percutaneous plate osteosynthesis (MIPPO). Patellar 

fractures are managed based on the fracture configuration by 

Tension band wiring, cancellous screw fixation, cerclage 

wiring, partial patellectomy or total patellectomy. In all cases, 

careful repair of the retinaculum is performed. Additionally, 

soft tissue injuries like quadriceps tear or patellar tendon 

injuries are sought for and repair is performed. If the knee joint 

is opened for intra-articular fixation, an inspection of the 

ligaments and meniscus is made. After fixation, the stability of 



the construct will be checked by gentle knee movements. At 

this stage, the knee stability is assessed and documented which 

will serve as a reference during follow-up. Any limb length 

discrepancy is also noted and documented. 

       Post-operatively, antibiotics will be continued for twenty-

four hours. Depending on the fixation stability, gentle knee 

range of motion exercises will be started from the first post-

operative day. Patients will be allowed non-weight bearing 

mobilization with walker after assessment of upper limb 

strength under the supervision of a therapist. Emphasis would 

be placed on quadriceps strengthening by static quadriceps 

exercises and straight leg raise. In patients with patella 

fractures, retinacular repair or quadriceps repair, the 

mobilization is delayed. Sutures will be removed on day 14. 

DVT prophylaxis is continued for 6 weeks. Anticipated early 

complications are fat embolism syndrome, Acute Respiratory 

Distress Syndrome (ARDS), DVT, Pneumonia and wound 

Infections. Any of these complications will be promptly 

recognised, appropriate action taken and documented in the 

study proforma. 

       Patients will be followed up with serial clinical 

examination and X-rays at 6 weeks, 12 weeks, 6 months and 12 

months to assess the progress of fracture healing and to detect 

any complication. At 6 weeks follow-up, a clinical assessment 

of knee, hip and ankle range of movement will be made and X-

rays are performed to look for early signs of union. At this 

stage, patient would be taught partial weight bearing with a 

walker or a crutch which would be continued upto 12 weeks. 

Bridging of the fracture-site at three cortices by callus or 

cortical continuity with obliteration of the fracture line will be 

defined as radiographic union. At 12 weeks, patient will be 

allowed full weight bearing as tolerated and support would 

generally be discontinued over the next one month. 

       A final follow-up will be made at 12 months at which time 

a thorough clinical and radiological examination will be made 

to look for functional and radiological recovery. Patient will be 

asked about subjective symptoms in the thigh, leg, knee and 

ankle joints. His ability to walk independently, work and the 

degree to which he is able to return to the pre-fracture level of 

activity is assessed. A thorough clinical examination of the 

limb is made to check for shortening of the limb, angulation or 

rotational deformity of the limb and to assess the range of hip, 

knee and ankle movements. All clinical examination findings 

are compared with the opposite side. The function is graded by 

the Karlstrom and Olerud criteria.
7
 Additionally, patient’s 

ability to sit cross-legged and to squat will be assessed which 

are important indicators of functional disability in traditional 

Indian society.
6
 The radiological assessment will be made by a 

lower limb X-ray Scanogram to record the final limb alignment 

and compare it with the opposite limb. Radiographs will also 

help to assess non-unions, malunions, heterotrophic 

ossification and post-traumatic arthritis. Data so obtained will 



be transferred to a master chart and will analysed in SPSS 

software and with appropriate statistical tests. 

H. List of statistical tests to 

be used for data analysis 

Simple descriptive statistics such as median and mean ± SD 

will be used for variables such as age, treatment methods, time 

to union, range of movements, etc. Percentage will be used for 

categorical data. 

I. If it’s a Clinical Trial: 

Clinical Trials Registry 

of India or equivalent 

registration number to 

be mentioned 

Not Applicable 

8 3. List risks and benefits of the 

study 

Risks 

 Inability to recruit adequate number of patients. 

 Patients dropping out of the study due to unforeseen 

complications 

 Patients with open fractures who may still be at various 

stages of their treatment at the end of one year and 

hence, unavailable for follow-up 

 

Benefits 

 Helps us as researchers in a tertiary care referral centre 

assess our treatment outcome in floating knee injuries 

thereby helping us refine treatment protocols to suit the 

individual needs of our patients. 
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                                                 PROFORMA FOR STUDY   

STUDY TOPIC: FUNCTIONAL AND RADIOLOGICAL OUTCOME IN SURGICALLY 

TREATED FLOATING KNEE INJURIES 

 

Name:                                                                     Age:                                               Sex: 

UHID No: 

Phone No: 

Postal Address: 

 

Occupation: 

Date of Injury:                                                            Date of admission: 

Date of emergency surgery (if any):                           Date of elective surgery:     

If there is a delay between admission and definitive surgery, state the reason for the delay: 

                       

Date of discharge:  

Mode of Injury: 

Side of Injury: 

Details of other Associated Injuries: 

 

ISS Score on admission: 

Any significant past history: 

 

Co-morbidities and details of treatment:  

 

 

History of Smoking: 

History of Tobacco Chewing: 

History of Alcohol Intake: 

 



CLINICAL EXAMINATION 

Significant General Examination findings: 

 

Significant Systemic Examination findings: 

 

Local examination of the involved lower limb: 

Open/Closed injury: 

If open injury, Gustilo-Anderson Type of Open injury – Describe the the open Injury – Location, 

Size and status of contamination at - 

 Femoral diaphysis 

 Distal femur 

 Proximal Tibia 

 Tibial diaphysis 

In closed injuries, description of the soft tissue sleeve at - 

 Femoral diaphysis 

 Distal femur 

 Proximal Tibia 

 Tibial diaphysis 

Vascular Examination of the Lower Limb: 

Neurological Examination of the lower limb: 

 

RADIOLOGICAL EVALUATION 

X ray findings: 

Modified Fraser Classification of the Floating Knee Injury: 

AO Classification of – 

 Femur fracture 

 Tibia fracture 

Patella fracture and type of fracture 

CT Scan findings (if performed)  

 

Diagnosis on Admission  



TREATMENT DETAILS 

Details of DVT Prophylaxis  

 

In open fractures  

 Details of the Primary Debridement 

 Preliminary stabilization method  

 Antibiotic Prophylaxis 

In polytrauma patients 

 Details of the Damage Control Surgery 

 Preliminary stabilization method  

 Treatment details of other fractures 

 

Details of the definitive fixation 

Antibiotic Prophylaxis 

Type of Anesthesia 

Fixation method and implant details used in Femur 

 

Fixation method and implant details used in Tibia 

 

Fixation method and implant details used in Patella 

 

Duration of the Surgery 

Blood loss 

Any significant intra-operative event 

Implant Material: Stainless Steel/Titanium 

Knee stability at the end of surgery (examination under anesthesia) 

 

Limb length discrepancy noted at the end of surgery  

Post-operative wound assessment 



 Healed Uneventfully 

 Wound infection/soakage 

 Details of action taken 

 

Any other significant events in the post-operative period: 

Post-operative Mobilization protocol 

 

Mobilization status at the time of discharge 

 

Advise at the time of discharge 

 

Suture removal (post-op day) 

FOLLOW-UP DETAILS 

6-week Follow-up 

Mobilization status before assessment 

 Knee range of Movement 

 Hip range of movement 

 Ankle range of movement 

 Limb length discrepancy 

X-Ray findings – comment on status of the fracture and implant 

 Femur 

 Tibia 

 Patella 

Complications, if any 

Advise given after assessment 

 

12-week Follow-up 

Mobilization status before assessment 

 Knee range of Movement 

 Hip range of movement 

 Ankle range of movement 

 Limb length discrepancy 



X-Ray findings – comment on status of the fracture and implant 

 Femur 

 Tibia 

 Patella 

Complications, if any 

Advise given after assessment 

 

6-month Follow-up 

Mobilization status before assessment 

 Knee range of Movement 

 Hip range of movement 

 Ankle range of movement 

 Limb length discrepancy 

X-Ray findings – comment on status of the fracture and implant 

 Femur 

 Tibia 

 Patella 

Complications, if any 

Advise given after assessment 

 

One year Follow-up 

Subjective assessment (history) 

 Thigh symptoms 

 Leg symptoms 

 Knee symptoms 

 Ankle symptoms 

 Walking ability 

 Return to pre-fracture level of activity (work/sport) 

Clinical assessment 

 Knee range of Movement 

 Hip range of movement 

 Ankle range of movement 

 Limb length discrepancy 

 Angular deformity 



 Rotational deformity 

 Ability to sit cross-legged 

 Ability to squat on the ground 

Radiological assessment with a lower limb Scanogram 

 Fracture union status 

o Femur 

o Tibia 

o Patella 

 Implant status 

o Femur 

o Tibia 

o Patella 

 Limb alignment (varus, valgus, recurvatum, procurvatum, if any, in degrees) 

Complications, if any, and discussion on complications 

 

 

 

Advise given to the patient 

 

Time to first appearance of fracture union (from study of present and previous X-rays) 

 Femur 

 Tibia 

 Patella 

FINAL OUTCOME AS PER KARLSTRÖM AND OLERUD CRITERIA 

 

Learning points  

 

 

 

 

 

 



KARLSTRÖM AND OLERUD CRITERIA (1977)
7 

 

Criterion Excellent Good Acceptable Poor 

Subjective 

complaint From 

Thigh or Leg 

Nil  Intermittent 

Slight symptoms 

More Severe 

Symptoms 

Impairing 

symptom 

Considerable 

functional 

impairment: Pain 

at rest 

Subjective 

symptoms from 

Knee or Ankle 

Joint 

Nil  Intermittent 

Slight symptoms 

More Severe 

Symptoms 

Impairing 

symptom 

Considerable 

functional 

impairment: Pain 

at rest 

Walking Ability  Unimpaired  Intermittent 

Slight symptoms 

Restricted 

walking distance 

Uses Cane, 

Crutch or Other 

support 

Work and sports Same as before 

the accident 

Given up sports; 

Work same as 

before accident 

Changes to less 

strenuous work 

Permanent 

Disability 

Angulation, 

Rotational 

deformity or 

Both 

Nil  < 10 10-20 >20 

Shortening Nil  Less than 1 cm 1-3 cm More than 3cm 

Restricted Joint 

Mobility (Hip, 

Knee, Ankle) 

Nil  < 10 at ankle 

<20 at hip, knee 

or both 

 

10-20 at ankle 20 

- 40 at hip, knee 

or both 

>20 at ankle >40 

at hip, knee or 

both 
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INFORMED CONSENT FORM 

(This template can be used as a guideline for preparing ICF) 

Title of the Project: FUNCTIONAL AND RADIOLOGICAL OUTCOME IN SURGICALLY 

TREATED FLOATING KNEE INJURIES 

Name of the Principal/Site Investigator: Dr. NIKHIL DEV 

Name of the Co-ordination Centre: SDMCMSH 

(If multicentre studies, if not delete) 

Name of the funding agency: Self funding 

(If self funded, mention as self funding) 

 

PURPOSE OF RESEARCH: I have been informed that this study will assess functional and 

radiological outcome in surgically treated floating knee injuries 

 PROCEDURE:  I understand that the procedure of the study will involve recording of various 

parameters. The procedure will not interfere with any of my physiological parameters and they are 

non invasive/invasive. 

RISK AND DISCOMFORTS: I understand determination of above mentioned tests will not cause 

any discomfort to me and do not involve any risk to my health. 

BENEFITS: I understand that my participation in the study may have or may not have a direct 

benefit to me but also help to understand the mechanism of regulation of functional capacity.  

CONFIDENTIALITY: I understand that medical information produced by this study will become 

part of institutional records and will be subject to the confidentiality and privacy regulation of the 

said institute. Information of a sensitive personal nature will not be a part of medical record, but 

will be stored in investigators research file and identified only by a code number. The code key 

connecting name to numbers will be kept in a separate secured location. If the data are used for 

publication in the medical literature and for teaching purposes no names will be used and other 

identities such as photographs, audio and video tapes will be used only with my special written 

permission. I understand I may see the photographs and the video tapes and have the audio tapes 

before giving this permission. 

REQUEST FOR MORE INFORMATION: I understand that I may ask more questions about the 

study at any time. Concerned researcher is available to answer my questions or concerns. I 

understand that I will be informed of any significant new findings discovered during the course of 

this study which might influence my continued participation. If during the study or later, I wish to 

discuss my participation in all concerns regarding this study with a person not directly involved, I 



am aware that the social worker of the Institute is available to talk with me. A copy of this consent 

form will be given to me to keep for careful re-reading. 

 

REFUSAL OR WITHDRAWAL OF PARTICIPATION: I understand that my participation is 

voluntary and may refuse to participate or may withdraw my consent and discontinue participation 

in the study at any time without prejudice to my present or future care at this hospital. I also 

understand that researcher may terminate my participation in this study at any time after she/he has 

explained the reasons for doing so and had helped arrange for my continued care by my physician 

or physical therapist if this is appropriate. 

INJURY STATEMENT: I understand that in unlikely event of injury to me resulting directly from 

my participation in this study, if such injury were reported promptly, then medical treatment will be 

available to me, but no further compensation would be provided. I understand that by my agreement 

to participate in this study I am not waiving any of my legal rights. 

ETHICAL COMMITTEE THAT REVIEWED AND APPROVED STUDY: I understand that the 

study has been reviewed and approved by  

CONTACT INFORMATION: If I have any questions about the study, I may contact at any time to 

9742472736 (Phone no.), & nikhildevdm@gmail.com (email ID). Further If I  have questions about 

my rights as a research participant, I may contact the Member secretary of the 

_______________(Name) Institutional Ethics Committee (IEC), Contact details of Member 

Secretary____________________________________________________________ 

______________________________________________________________ (Name, contact 

address, email ID, Phone No.) 

*** 

 

 

I confirm that Dr. NIKHIL DEV has explained to me the purpose of research, the study 

procedure that I will undergo, and the possible risk and discomforts as well as benefits that I may 

experience. Alternative to my participation in the study have also been to give my consent from. 

Therefore I agree to give consent to participate as a subject and this research project. 

 

Participant       Date: 

(Name & Signature) 

 

Witness         Date: 

(Name & signature) 

 

 

 Principal/Site Investigator     Date 

 (Name & signature) 
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