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Abstract 
The scaphoid plays a pivotal role in the movement of the wrist carpal complex. Scaphoid fractures can be difficult to assess 
clinically with relatively innocuous symptoms. Avascular necrosis, mal-union or non-union can complicate scaphoid 
fractures. Early diagnosis and treatment improves outcomes and reduces complication rates. Imaging plays a vital role in 
the diagnosis and management of such fractures, reducing significant long-term disability. We will discuss the different 
diagnostic modalities, techniques and protocols for diagnosing Scaphoid fractures. 
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1 Introduction 
The Scaphoid plays a pivotal role in the wrist carpal complex. It preserves normal alignment of the carpal bones creating 
normal wrist motion and as such, complications may lead to significant long-term disability [1]. Scaphoid fractures 
commonly happen in youth and they represent about 4% of all fractures [2] (see Figure 1).  

Imaging plays a vital role in diagnosing such fractures, as it can be difficult to assess clinically with relatively innocuous 
symptoms. 

Early diagnosis is very important, as any kinematic abnormalities will produce significant interfragmentary motion that 
will affect the normal fracture healing. The ensuing spontaneous collapse of the two scaphoid fragments will dorsally 
angulate the wrist producing a “humpback” deformity [3]. 

Avascular necrosis, mal-union or non-union can complicate scaphoid fractures [4-6]. The major blood supply to the 
scaphoid bone enters through the posterior ridge at the middle of the bone and the volar tubercle at the far end of the 
scaphoid. The dorsal branch of the radial artery contributes to the majority of the blood supply of the scaphoid. A distinct 
volar arterial branch to the scaphoid enters the tubercle and contributes to 20%-30% of the blood supply, mostly to the 
distal portion. The proximal pole of the scaphoid depends solely on intramedullary blood flow. The rare retrograde pattern 
of the scaphoid’s blood supply makes it more susceptible to non-union and proximal pole avascular necrosis [7, 8]. 
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Prevalence of occult scaphoid fracture, sensitivity and specificity of CT and MRI, and risks and outcomes of a missed 
fracture were derived from published literature. Costs of imaging, lost worker productivity and surgical costs of non-union 
surgery were estimated based on the literature. They reported that advanced imaging had lower costs and health outcomes 
compared to those of empiric cast immobilization. MRI was slightly more cost-effective than CT on the basis of the mean 
published diagnostic performance, but was highly sensitive to test performance characteristics [15]. 

There is tight comparison between the sensitivities of all three. Second line modalities made it acceptable for centres to 
choose whatever suits their preference and local resources. A large international survey of 105 hospitals in 6 continents has 
shown that only 21.9% had fixed written protocols for imaging of the scaphoid. 72% of the hospitals would do repeat 
radiographs after 10-14 days before moving to another modality. 5.7% of hospitals relied solely on repeat radiographs and 
clinical examination for managing scaphoid injuries. Overall, MRI was the most commonly used second line in 57 centres, 
47 for CT and 35 for bone scintigraphy. In Europe, CT was the most favourable. Hospitals in North America were in 
favour of MRI; this is likely to be related to the American College of Radiology (ACR) recommendations [16]. The ACR 
also deemed Bone Scintigraphy inappropriate as it carries an unjustifiably high radiation dose in the presence of cross 
sectional modalities.  

3 Which imaging modality is better?  
Early plain radiographs are clearly the least sensitive. This is markedly improved in the delayed radiographs due bone 
resorption and remodulative widening of the fracture line. Some studies have concluded that if a fracture is not visible on 
first day; it will be difficult to visualize in delayed plain radiographs [17]. The limitations of radiographs are exaggerated 
further by the wide interobserver variability during reporting. This affects both accuracy and reproducibility (consistency) 
of reports [18, 19]. This was shown to improve with experience, which implies that at least the repeat radiographs should be 
reported or reviewed by a senior reporting observer, especially if a second line investigation is to be considered. A recent 
study by Edlund et al. investigated the sensitivity of cone beam computed tomography (CBCT), a low dose technique 
recently made available for extremity examinations, in detecting scaphoid fractures. MRI was used as gold standard for 
scaphoid fractures. The study concluded that CBCT is a superior alternative to radiography, entailing more accurate 
diagnoses of carpal region fractures, and thereby requiring fewer follow-up MRI examinations. However, CBCT cannot 
be used to exclude scaphoid fractures, since MRI identified additional occult scaphoid fractures [20]. 

A slightly larger number of authors have favoured MRI for the imaging of occult scaphoid injuries [21, 22]. Our own 
observation of the literature has concluded that the sensitivity of CT is becoming comparable to MRI in the more recent 
studies. We can logically attribute that to the huge improvement in CT multi-detector technology and multi-planar 
capabilities. Memarsadhegi et al. in 2006 found MRI and CT to be comparable in overall sensitivity. In this study, 
Twenty-nine patients had multi-detector CT and MRI within 6 days after injury. CT data were acquired with 0.5-mm 
collimation. For image review, 0.7-mm-thick multi-planar reformations were performed in sagittal, transverse and coronal 
planes. The 1.0-T MR examination consisted of coronal and transverse short inversion time inversion-recovery, coronal 
and transverse T1-weighted spin-echo, and coronal volume-rendered T2- weighted gradient-echo sequences. The MR and 
CT images were reviewed by two radiologists. A binomial examination was performed to assess the amount of the 
discrepancies between MR imaging and CT in visualising scaphoid fractures and cortical involvement (P .05). The study 
determined that CT was superior in depicting cortical involvement, while MRI edged ahead in trabecular fractures [23]. 
This may prove significant as, although MRI is of higher sensitivity across the literature pool, it failed to differentiate 
between cortical and purely trabecular fractures on a few occasions. Some evidence has shown that incomplete fractures 
(without cortical involvement) are significantly less likely to develop non-union [24]. This concludes that CT is capable of 
detecting the significant fractures that are likely to need intervention. However, MRI’s ability to detect ligamentous and 
cartilaginous injuries is non debatable [25, 26].  



http://ijdi.sciedupress.com                                                                        International Journal of Diagnostic Imaging, 2016, Vol. 3, No. 1 

                                   ISSN 2331-5857   E-ISSN 2331-5865 80

Questions arise; if any immediate intervention will be undertaken or any long-term sequelae in relation to these soft tissue 
injuries will help sway the preference more in favour of MRI.  

Historically, these fractures in children and adolescents have commonly involved the distal pole, requiring neither surgical 
care nor extended follow-up, however recent studies concluded that scaphoid fracture anatomy in children and adolescents 
are now similar to the published patterns in adults. While the majority of acute non-displaced fractures heal with 
conservative treatment, three months of cast immobilization or more may be needed for more proximal injuries. About 
30% of paediatric scaphoid fractures will present late with chronic non-unions [27, 28]. Some authors prefer immediate 
immobilisation without further imaging; however, the majority suggest performing an additional diagnostic 
examination [30-32]. MRI is the most favourable examination in order to minimise the dose of ionizing radiation [30], and also 
suitable for ruling out anatomical variations [33, 34] 

4 So what should we do? 
Our literature review has concluded a few recommendations:  

1) A follow up radiograph and re-examination should be carried out at 10-14 days. An experienced observer 
should interpret these radiographs.  

2) MRI and CT are of comparable sensitivity.  

3) The modality of choice depends on cost, availability and reporter’s preference, which can differ from one centre 
to another.  

4) MRI has more evidence to support its marginally superior sensitivity. This, combined with the lack of ionising 
radiation, makes it the modality of choice if readily available.  

5) Tailored fast MRI sequence protocols should be used to limit scanning time.  

6) Special considerations should be given to young patients, skilled manual workers and athletes. Rapid evaluation 
by MRI rather than delayed repeat radiographs is advised for this group to aid management and to limit 
unnecessary immobilisation.  
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