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            Abstract

            
               
Background: Radial head fractures are the most frequent fracture type reported around the elbow. Fractures have been documented to occur
                  in isolation or with other associated osseous and soft tissue injuries. However, despite intensive research into these injuries,
                  controversies still exist regarding the role of further imaging modalities, the use of non-operative management, as well as
                  the indication and technique for operative intervention.   

               Aims and Objective: To analyses the clinical and functional outcome of patients with head and neck fracture of radius managed by conservative
                  method, open reduction and internal fixation, radial head prosthesis and radial head excision. 
               

               Materials and Methods: This study “evaluation of results of fracture head and neck of radius managed by various methods” was carried out in M.K.C.G
                  Medical College, Berhampur from September 2017 to October 2019. Eighty patients of radial head and neck fractures were treated
                  and hereby included in our study. We collected records of the patients by asking the patients history and examining the patients.
                  Essential investigations of all the patients were done. The primary outcome measures were the surgeon reported Mayo Elbow
                  Score (MES) and the patient reported Short Musculoskeletal Function Assessment (SMFA).
               

               Conclusion: Current evidence supports open reduction and internal fixation of simple Mason type II fractures. For Mason type III fractures,
                  controversy still exists regarding the optimal treatment. Studies currently show good to excellent results with radial head
                  replacement in the majority of patients with Mason type III fractures with three or more fracture fragments. 
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               Introduction

            Radial head fractures are the most frequent fracture type reported around the elbow.1, 2 Fractures have been documented to occur in isolation or with other associated osseous and soft tissue injuries.3, 4, 5, 6 With awareness for the potential patterns of injury essential in determining the appropriate management to attain restoration
               of elbow function.7 Diagnosis is routinely made with plain radiographs, although the use of further imaging modalities such as CT is increasing
               with an aim to better understand the injury patterns that occur.2, 8 The Mason classification is the most commonly used system for classifying these injuries throughout the literature.9, 10 Management includes non operative treatment for isolated stable radial head fractures (Mason 1 and type 2), with a variety
               of operative techniques used for the unstable fracture patterns (Manson type 3 and type 4). Recently there has been an increased
               appreciation for the role of the radial head in elbow stability, the benefits and limitations of the fracture classification
               systems available, as well as the clinical relevance of associated injuries.1, 3 However, despite intensive research into these injuries, controversies still exist regarding the role of further imaging
               modalities, the use of non-operative management, as well as the indication and technique for operative intervention.11 There is a lack of prospective short and long term patient reported outcome data for the simple isolated radial head and
               neck fractures, which clearly defines the indication and outcome following the management of these injuries.
            

         

         
               
               Aims 
               and Objective
                
               
            

            To analyse the clinical and functional outcome of patients with head and neck fracture of radius managed by conservative method,
               open reduction and internal fixation, radial head prosthesis and radial head excision and to analyse the early and late complication
               following different modalities of treatment in radial head and neck fracture 
            

         

         
               
               Observation and Result 
               
            

            The study consists of 80 cases of radial head and neck fracture out of which 62 were radial head fracture and 18 were radial
               neck fracture. They were treated by various methods in MKCG Medical College, from September 2017 to October 2019. The following
               observation were made in the study.
            

            
                  
                  	
                     Age incidence: Age variation in the series were from 5 to 80 years Radial head and neck fractures were found to have high
                        incidence in 40 to 60 years of age group.
                     

                  

                  	
                     Sex incidence: From 80 cases there were 42 females and 38 males i.e. 53% females and 47% males. Male and female ratio in incidence
                        were nearly equal.
                     

                  

                  	
                     Side of fracture: Right side was involved in 46 patients and left in 34 patients none had the sides involved in the same patient.
                        
                     

                  

                  	
                     Mode of injury: Most of the injuries were caused by simple fail, while other causes are fall from height, direct blow, sports
                        and motor vehicle accident.
                     

                  

                  	
                     Types of fracture

                  

               

            

            
                  Table 1

               
                     
                        
                           	
                              
                           
                            Types of fractures

                           
                        
                        	
                              
                           
                            No. of patients

                           
                        
                        	
                              
                           
                            Percentage

                           
                        
                     

                     
                           	
                              
                           
                            Mason type 1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            31.25

                           
                        
                     

                     
                           	
                              
                           
                            Type 2

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            18.75

                           
                        
                     

                     
                           	
                              
                           
                            Type 3

                           
                        
                        	
                              
                           
                            16

                           
                        
                        	
                              
                           
                            20

                           
                        
                     

                     
                           	
                              
                           
                            Type 4

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            7.5

                           
                        
                     

                     
                           	
                              
                           
                            Radial neck fracture angulation <30

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            7.5

                           
                        
                     

                     
                           	
                              
                           
                            Angulation >30

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            15

                           
                        
                     

                  
               

            

            
                  
                  Figure 1

                  Radial head arthroplasty in mason type 3 radial head fracture

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/4068c075-3731-400f-9347-d31458e9d593image1.png]

            
                  
                  Figure 2

                  Open reduction and internal fixation of radial head fracture by screw
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                  Figure 3

                  Open reduction and internal fixation of radial head fracture by plate
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                  Figure 4

                  Close reduction and internal fixation of radial neck under fluoroscopy.
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                  Figure 5

                  Follow up case of mason type 2 radial head fracture managed by open reduction and internal fixation by screw at 6 month.
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                  Figure 6

                  Follow up case of mason type 2 radial head fracture treated by open reduction and internal fixation by plate at 6 months.
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                  Figure 7

                  Follow up case of mason type 4 radial head fracture treated by radial head arthroplasty at 6 months.
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                  Figure 8

                  Follow up case of mason type 3 radial head fracture treated by radial head excision at 1 year.
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                  Figure 9

                  Follow up case of radial neck fracture treated by close reduction and internal fixation by k-wire at 3 months
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               Discussion

            The incidence of radial head and neck fracture has increased in last few years due to change in life style and increase road
               traffic accidents. The best management in these fractures is still uncertain The present study was conducted to assess the
               results of radial head and neck fracture treated by various methods like conservative method, screw fixation, plate fixation,
               radial head excision , radial head arthroplasty and k-wire fixation for radial neck fracture. 
            

            The radial head and neck fractures occur more commonly in middle age group. Numerous age related studies point towards this
               and our study is consistent with this finding. In our study majority of the patients i.e. 37 patients (46%) were from age
               group of 40 to 60 years. Average age of the patient was 44.25 years.
            

            Our study showed incidence of radial head and neck in male and female are nearly equal. In our study fracture occurred on
               right side in 46 patients and on left side in 34 patients. It is probably because most patients in our study group were right
               handed persons.
            

            On the basis of mayo elbow performance score most mason type 1 fracture had excellent results, mason type 2 fractures had
               mostly good results and 2 had poor results due to non-union which were managed conservatively. All mason type 1 fractures
               united by conservative methods. All mason type 2 fractures (6) showed excellent and good results which were managed by open
               reduction and fixation with screw. All mason type 2 fractures(6) and all radial neck fractures(6) showed excellent to good
               results which were fixed by plate. Out of 4 mason type 3 fractures which were fixed by plate 1 showed poor result and 1 showed
               fair result. This is probably because of non union in 2 patients of mason type 3 fracture having more than 3 parts fracture.
               In mason type 3 fracture all pts(6) showed excellent to good results which were treated by radial head arthroplasty. All mason
               type 4 fractures(3) showed excellent to good result which were treated by radial head arthroplasty. Among radial head excision
               groups (9), 5 pts showed excellent to good results and 3 had fair to poor results. All paediatrics radial neck fractures(3)
               having >30 deg angulation were treated by k-wire fixation and showed excellent to good results and similarly all adult radial
               neck fractures(3) which were fixed by k-wire also showed excellent to good results. Radial head and neck fractures which were
               managed conservatively showed a mean flexion arc of 141 deg, mean rotation arc of 170 deg and a mean MEPS of 93. Similarly
               ones which fixed with screws showed mean flexion arc of 141 deg, mean rotation arc of 172 deg and a mean MEPS of 95. Those
               fractures which were fixed with plate showed mean flexion arc of 142 deg, mean rotation arc of 165 deg and a mean MEPS of
               90. Radial head excision showed a mean flexion arc of 120 deg, mean rotation arc of 150 deg and a mean MEPS of 83. Radial
               head arthroplasty showed a mean flexion arc of 148 deg, mean rotation arc of 176 deg and a mean MEPS of 94. Those fractures
               which are fixed with k-wires showed a mean flexion arc of 145 deg, mean rotation arc of 175 deg and a mean MEPS of 94.
            

            Excision of the radial head has also been used for Mason type II fracture management.12, 13 Zarattini et al. Retrospectively reviewed 59 patients with Mason type II fractures. Twenty-four patients were treated with
               radial head excision and 35 were treated with open reduction and internal fixation. At average follow-up of 157 months and
               125 months, respectively, patients treated with open reduction and internal fixation had less residual pain, greater range
               of motion, and better strength than patients treated with radial head excision. Additionally, patients treated with fixation
               had a lower incidence of severe posttraumatic arthritis. 
            

         

         
               
               Conclusion
               
            

            Radial head injuries range from minimally displaced to communited displaced fractures with elbow instability (Mason types
               I and through IV). Appropriate management of radial head injury is important in restoring the normal mechanics and anatomy
               of the elbow joint. 14, 15 Associated bony and ligamentous injury must be addressed at the same time. Mason type I fracture can be treated conservatively.9 The optimal (Surgical) treatment for mason type II and III fractures is still uncertain. With ORIF is a viable option. We
               prefer this method when it can be technically easily accomplished.16, 17, 18 Radial head arthroplasty is needed for more complex injuries, and the surgeon should always have implants available in the
               operating room when managing these injuries.19, 10, 20 However, the preferential use of either ORIF or replacement continues to cause much debate and controversy. Headless screw
               fixation technique provides a minimal invasive surgical option with less dissection and soft tissue stripping, thus reducing
               the risk of injury to the associated ligaments and nerves. While there is a trend that this technique gives better functional
               outcome in simple fracture, it provides good functional outcome in simple fracture advocating use as an alternative to plate
               fixation. Current evidence supports open reduction and internal fixation of simple Mason type II fractures. For Mason type
               III fractures, controversy still exists regarding the optimal treatment. Studies currently show good to excellent results
               with radial head replacement in the majority of patients with Mason type III fractures with three or more fracture fragments.
               Clinical outcomes for elbow joint stability, grip strength, pain frequency, and range of extension and supination motions
               were in favour of ORIF, compared with radial head excision, which is also associated with more complications.21, 22 Radial neck fracture with angulation <30 deg can be managed conservatively and angle > 30 deg managed with open reduction
               and internal fixation with plate especially in adults. In case paediatric age group it can be managed with pinning. K-wire
               can be used in adult fracture neck of radius.23, 24  
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