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Scaphoid Fractures
Introduction
Scaphoid fractures are the most common wrist fractures, the scaphoid bone is the largest of the carpal bones (Hayat, Varacallo 2019) is an injury that can be commonly misdiagnosed which can lead to a number of complications (Hayat, Varacallo 2019). There are a few conditions which can increase the risk or cause more complications with scaphoid fractures, for example, carpal tunnel syndrome (CTS) or osteoarthritis (Olerud, Lönnquist 1984).   

Epidemiology
[bookmark: _Int_MpFxYqNl][bookmark: _Int_YC9yLcpw][bookmark: _Int_7gmenQWb]Scaphoid fractures make up 60% of carpal fractures, 11% of hand fractures and 2% of all fractures (Duckworth, Jenkins et al. 2012). Annually, there are around 43 scaphoid fractures in 100,000 people. Its typically more common in men between 20-24 than women (Duckworth, Jenkins et al. 2012). A study was conducted which found that scaphoid fractures had a seasonal correlation, with the most common month being June and the least being December (Garala, Taub et al. 2016). Children have a high rate of undiagnosed scaphoid fractures due to the ossification of bone occurring between 5-15 years old making it difficult to see the fracture on an x-ray (Tataria, Ting et al. 2020). Elderly people are also included in epidemiological risk due to pre-existing conditions such as osteoporosis or osteoarthritis; scaphoid fractures can even aid these conditions in developing if they’re misdiagnosed (Olerud, Lönnquist 1984). Carpal tunnel syndrome can also be a contributor to misdiagnosis as people will often assume the pain from the fracture is from their condition (Olerud, Lönnquist 1984).  

Aetiology  
[bookmark: _Int_LHVJ9MDV][bookmark: _Int_15cBnjlW][bookmark: _Int_0juHfFvw]Scaphoid fractures occur due to FOOSH (falling on an outstretched hand), the fracture happens when the wrist hyperextends past 95° and radially deviates (Winston, Weiland 2017). The risk of scaphoid fractures increases for many reasons, smokers will usually struggle with healing and are more likely to have complications (Konstantinidis, Christidis et al. 2022). Nicotine is a substance with a vasoconstriction factor, this creates the issue of insufficient blood supply which reduces the chances of scaphoid union (correct healing) (Konstantinidis, Christidis et al. 2022).   
Another risk factor would be conditions such as osteoarthritis (Winston, Weiland 2017). This is because the bones sit closer together as cartilage is lost overtime (Winston, Weiland 2017). This is a condition that usually occurs with ageing and with that also comes balance issues, increasing the risk of falling over (Winston, Weiland 2017). Synovitis or local inflammation in osteoarthritis can be very painful, this can sometimes make it difficult for sufferers to identify when they have had an acute injury such as a scaphoid fracture due to the inflammation (Berenbaum 2013). This means there is an increased risk of non-union (incorrect healing), concurrent conditions and misdiagnosis (Berenbaum 2013). Osteoporosis poses a similar risk as it makes the bones weaker and more prone to breaks (Sozen, Ozisik et al. 2017). 
Many conditions can develop from a scaphoid fracture, especially if there is a non-union or misdiagnosis (Hayat, Varacallo 2023). Luno-capitate arthritis, a type of arthritis affecting specific joints between the lunate and capitate carpal bones (Hayat, Varacallo 2023). This occurs because the radial artery supplies the dorsal surface of the scaphoid and when the bone breaks it compresses the artery leading to reduced blood flow (Hayat, Varacallo 2023). Carpal tunnel syndrome (CTS) can also develop from a scaphoid fracture due to non-union, displacement or scar tissue formation, all of which can put pressure on the carpal tunnel and median nerve (Olerud, Lönnquist 1984). 
[bookmark: _Int_SOkERR1m]Generally, there is an increased risk of scaphoid fractures in sporting teenagers (Kattan, Almarghoub et al. 2020). For example, sports such as gymnastics where individual’s hands and wrists often take a large amount of pressure and there is a bigger fall risk (Kattan, Almarghoub et al. 2020). Other sports to consider would be goalkeeping and diving (Kattan, Almarghoub et al. 2020). 

Impact of condition 
Scaphoid fractures alone present many issues, this includes sharp pains, oedema, poor range of movement and possible wrist deformities (Hayat, Varacallo 2023). It can also lead to chronic pain (Hayat, Varacallo 2023). However, symptoms and impact of scaphoid fractures can be worsened by the non-union, misdiagnosis or preexisting conditions (Hayat, Varacallo 2023).
[bookmark: _Int_J2XLCucX]A scaphoid fracture can have a big impact on an individual, especially if there is a misdiagnosis or the fracture isn’t identified (Hayat, Varacallo 2023). If the fracture continues undetected, a number of conditions can develop such as radio-scaphoid arthritis, scaphoid non-union advanced collapse and avascular necrosis (Hayat, Varacallo 2023). A particularly severe condition would be avascular necrosis, this is the death of bone tissue due to lack of blood supply (Hayat, Varacallo 2023). This occurs because as the scaphoid is fractured, it can put pressure on the radial artery, causing a reduced blood flow causing the surrounding tissues to die as there is no oxygen flow (Hayat, Varacallo 2023). This can lead to a number of complications such as the bone collapsing (Hayat, Varacallo 2023). 
A scaphoid fracture can also cause acute carpal tunnel syndrome (CTS) (Olerud, Lönnquist 1984). The condition occurs due to the fracture causing compression of the median nerve which supplies the palmar aspect of the thumb, middle, index and radial half of the ring finger (Olerud, Lönnquist 1984) Acute carpal tunnel leads to symptoms such as loss of sensation numbness, pain and tingling (Walter 2022). 
While a scaphoid fracture can cause some conditions, the risk of having a scaphoid fracture is increased by having certain conditions (Albright, Rebello et al. 2024). As previously mentioned, osteoporosis is one of these conditions (Albright, Rebello et al. 2024). This condition can make a scaphoid fracture worse (Albright, Rebello et al. 2024). This is because the fracture is more likely to occur in more than one location and the severity of the fracture could be worse (Albright, Rebello et al. 2024). Osteoporosis can also delay union of the scaphoid (Albright, Rebello et al. 2024). This will directly impact smokers who have arthritis as they will already have a higher risk of non-union (Konstantinidis, Christidis et al. 2022).   
Management
Scaphoid fractures are typically managed with casts or surgery (Hayat, Varacallo 2023). Surgery is only required for people who are prone to non-union or have unstable fractures (Hayat, Varacallo 2023). There are a few different types of surgery; an example would be bone graft surgery (Zhou, Graham et al. 2022). This is when health bone tissue is transplanted into the site of the fracture to promote growth and healing, this can be done arthroscopically to reduce invasiveness and scarring and it can promote a shorter healing period (Zhou, Graham et al. 2022). In cases where non-union is an especially high risk a microsurgical bone flap surgery may be conducted (Zhou, Graham et al. 2022). This is where a bone block containing its own blood vessels is put into the fracture site, this helps promote healing (Zhou, Graham et al. 2022). This is often done alongside bone grafting, and the donor sites are often from the coracoid bone, this is due to minimal lifestyle impact (Zhou, Graham et al. 2022). This surgery can take 4-6 hours and usually requires an overnight stay in the hospital (Zhou, Graham et al. 2022). 
 For others, a cast is suitable, depending on where the fracture is located will depend on how long the cast is on for (Hayat, Varacallo 2023). Proximal fractures require a longer period of time and immobilization due to these fractures being more likely to heal incorrectly (Hayat, Varacallo 2023). Typically, the least amount of time an individual will wear a cast is 6-8 weeks, this is for a distal fracture (Hayat, Varacallo 2023). Other locations such as middle fractures take 8-12 weeks, and a proximal fracture will take up to 24 weeks to heal with a cast, however, as proximal factures prove a high risk for non-union surgery may be recommended instead (Hayat, Varacallo 2023). When a cast is used, radiographs will be taken around every 6 weeks to check for union and if this is not seen, either a longer immobilization period or surgery will be recommended (Hayat, Varacallo 2023). 
For individuals who have preexisting conditions such as osteoporosis or osteoarthritis, treatment can look slightly different (Hackney, Dodds 2011). For example, concerning osteoporosis, its likely immobilization will become an extended period of time for an individual, especially as they are at high risks of rebreaks due to the nature of the condition (Hackney, Dodds 2011). For arthritic conditions such as rheumatoid or osteoarthritis, immobilization can be a risk (Schett, Gravallese 2012). So, in order to manage this, different periods and types of immobilizations are recommended such as early mobilization to prevent stiffness of joints (Schett, Gravallese 2012).

Conclusion 
To conclude, scaphoid fractures are the most prevalent carpal fractures (Hayat, Varacallo 2019). They have a number of risk factors to consider, such as lifestyle choices like drinking or smoking, age; young or elderly, gender (men have a higher risk) and preexisting conditions such as osteoporosis or osteoarthritis (Konstantinidis, Christidis et al. 2022) Kattan, Almarghoub et al. 2020). Scaphoid fractures can cause conditions such as scaphoid non-union advanced collapse or avascular necrosis which can lead to severe complications and the need for more advanced treatments (Hayat, Varacallo 2023). The management for scaphoid fractures is fairly simple disregarding unstable fractures, typically only needing a cast (Hayat, Varacallo 2023). However, more advanced unstable fractures generally need surgery, this is often the case for individual with osteoporosis or osteoarthritis (Zhou, Graham et al. 2022). 
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