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ABSTRACT
Introduction: Scaphoid fracture is the most common fracture among the bones of the wrist. Plain radiography has a sensitivity of 59 to 
79 percent for the diagnosis of scaphoid fracture after injury. Casting is done to avoid complications in patients with suspected fractures 
with normal radiography. Magnetic resonance imaging (MRI) has a sensitivity of 100%  and a specificity of 99%. To avoid unnecessary 
casting and high costs, we decided to offer a way more efficient than radiography and less costly than MRI. Material and Methods: In 
the present study, 175 patients with suspected scaphoid fracture along with snuff box tenderness and normal radiography were enrolled 
in the study. On arrival, patients’ pain score were determined using visual analog scale method with anatomical snuffbox tenderness and 
then MRI was performed on the patients’ wrist and the results were recorded for patient in the check list. The data was then aggregated 
and analyzed. Results: The result of MRI for fracture was negative for 90.9% and positive for 9.1%. The mean pain score was 7.3 in negative 
MRI group and 8.75 in positive MRI group, considering a significant difference. ROC curve graph showed that the sensitivity and speci-
ficity will be 87% and 57%, respectively for scores 7.5 and higher and 75% and 72%, respectively for scores 8.5 and higher. Conclusion: It 
seems that although this method, beside other criteria in the diagnosis of fractures, can be useful in future studies, it would not be helpful 
in fracture detection.
Key words: Scaphoid bone fractures, Pain measurement, MRI, Surgery, Diagnosis

1. INTRODUCTION
Scaphoid fracture is the most common fracture among 

the bones of the wrist (1-11), so that it includes 62 to 87 
percent of wrist fractures. This fracture occurs in young 
adults between 15 and 30 years old and is rare in patients 
with immature skeletal system, because wrist is complete-
ly cartilaginous at birth and its structure remains nearly 
completely cartilaginous until late childhood and adoles-
cence (7).The most common reason for the fracture is to 
fall onto an outstretched hand, while the wrist has dor-
siflexion or a direct axial pressure is applied in line with 
thumb metacarpal (2, 7).

According to the fracture site, scaphoid fractures can 
be divided into three groups: Tuberosity and Distal Pole 

Fractures, Wrist Fractures and Proximal Pole Fractures. 
The most common type is wrist fracture that includes 
70 to 80% of scaphoid fractures (7). The important point 
about scaphoid bone is it that it has retrograde blood sup-
ply. Among the effects of this type of fracture, avascular 
necrosis of scaphoid bone and nonunion of the proximal 
part of the scaphoid are more common (1, 3, 6, 7, 9, 12). 
Totally, avascular necrosis occurs in 13 to 40% of cases 
and scaphoid fracture nonunion in 5 to 12% (7). Taking 
notes as trauma after falling over, with weight pressure on 
the wrist in the state of wrist dorsiflexion, can be helpful 
in diagnosis (2, 7). While examining the anatomical snuff-
box tenderness, there is a tenderness that is the classic di-
agnostic finding for this fracture.
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Additionally, inflation and filling anatomical snuffbox 
may also exist. In any case, however, the physical exam-
inations possess high sensitivity in the detection of this 
fracture, its specificity is relatively low (74 to 80%) (7). 
Radiographic evaluation of scaphoid fractures includes 
standard radiography and special scaphoid view (2). This 
fracture is difficult to be detected with standard radiogra-
phy and radiography with special scaphoid views should 
be requested (7). Lucentness of fracture site may be hid-
den and there may only be some changes, such as fading 
or moving the scaphoid distal fat. Additionally, this type 
of fracture is likely not to be detected in the early post-in-
jury radiographs (2, 7).

Numerous studies have reported the sensitivity of plain 
radiography after injury 59 to 79% (13, 14). According 
to current issues, immobilization with casting is usually 
done for a disease with clinically suspected fracture, even 
if there is no visible sign on radiography. Results from 
several studies have shown that only 5 to 10 percent of 
patients with suspected fractures with negative radiog-
raphy have been reported real fractures after casting and 
further radiography, causing unnecessary downtimes and 
medical expenses (casting and re-graphs) imposed to the 
patient (15, 19). Currently, we have a gold standard for 
definitive diagnosis of scaphoid fractures with the normal 
radiography of MRI with a sensitivity of 91% to 99% (av-
erage 96%) and a specificity of 96% to 100% (average 99%) 
(7, 19).

Although MRI has an acceptable sensitivity and speci-
ficity to detect a hidden scaphoid fracture with normal ra-
diography, given the high cost of the procedure, the need 
for lower-cost alternatives for the early detection of this 
type of fracture is felt. We decided to offer a way more ef-
ficient than radiography and less costly than MRI to avoid 
unnecessary casting and high costs.

2. MATERIALS AND METHODS
Patients diagnosed with suspected scaphoid fracture 

entered the study based on the findings from the histo-
ry and physical examination, on arrival to the Emergen-
cy Department of Imam Reza (AS) and Hashemi Nejad  
Hospitals between 2011 – 2012 and with no radiograph-
ic signs of fracture, in accordance with the inclusion and 
exclusion criteria and patient’s satisfaction and sampling 
was conducted to 175 people. On arrival, patients’ pain 
score was determined using visual analog scale method 
with anatomical snuffbox tenderness in the emergency 
department by two fixed persons (an emergency medicine 
residents and an Academic Emergency Medicine) and 
thus recorded in a checklist relevant to patient. It is one of 
the most common methods of pain assessment in which 
a 10 cm ruler is used that one side indicates the absence 
of pain and the other expresses the worst imaginable 
pain and the patient him/herself specifies the amount of 
pain by identifying a point of the spectrum and patient’s 
pain score is characterized based on its distance from 
the beginning of the ruler. In the following, demograph-
ic characteristics of patients were taken and recorded in 
the checklist. Then, MRI was taken from patient’s wrist 
without receiving any money and its result was recorded 
in the checklist.  After completion of the study, informa-

tion on patients was obtained from checklists and given to 
statistical expertise. Data was analyzed by SPSS software, 
so that the proper pain cut-off scores to be determined in 
recognition of this fracture by plotting ROC-curve graph. 
Inclusion and exclusion criteria are listed in Table 1.

3. RESULTS
In this study, 175 patients were enrolled based on inclu-

sion and exclusion criteria, including 163 males (93.1%) 
and 12 females (6.9%). The results of MRI for fractures  
were negative in 159 patients (90.9%) and positive in 16 
patients (9.1%) (Table 1). T-test was done in both groups 
of patients with negative and positive MRI for the vari-
ables of sex and occupation of patients and no significant 
relationship was observed in any of the variables. In exam-
ining t-test results by SPSS software, the mean pain score 
in negative and positive MIR groups was 7.3 with SD: 1.75 
and 8.75 with SD: 1.52, respectively, that was considered 
significant with P-value: 0.002 and 95%confidence inter-
val. The comparison of age and pain score for both groups 
are shown in Table 2.  ROC-Curve chart was plotted to 
determine the pain cut-off scores with the best sensitiv-
ity and specificity for the diagnosis of scaphoid fractures 
(Figure 1) and sensitivity and specificity were determined 
for each point in Table 3. All fractures are diagnosed in 
pain score 3 (sensitivity 100%), but the false positive rate 
has increased and specificity reaches zero. The higher the 
cut-off point, the lower the sensitivity and the more the 

specificity. The sensitivity and specificity will be 94% and 
only 8% for scores 4.5 and higher, 94% and 18% for score 
5.5 and higher and 94% and 38 for scores 6.5 and high-
er, respectively. While the sensitivity decreases down to 
87% and the specificity increases up to 57% for score 7.5 
and the sensitivity and specificity will be 75% and 72% for 

Results Number Percent 

MRI

Negative 159 90.9

Positive 16 9.1

Total 175 100.0

Table 1. The result of MRI for studied patients in terms of frac-
ture

MRI No. Min. Max. Mean SD 

Negative 
Age (year) 159 20 48 28.06 5.952

Pain Score 159 4 10 7.30 1.757

Positive
Age (year) 16 20 47 29.06 8.426

Pain Score 16 4 10 8.75 1.528

Table 2. The comparison of the amount of patients’ age and pain 
score in both groups

Cut-off sensitivity Specificity 

3.00 1.000 1.000

4.50 0.938 0.918

5.50 0.938 0.824

6.50 0.938 0.717

7.50 0.875 0.428

8.50 0.750 0.283

9.50 0.313 0.132

Table 3: The comparison of sensitivity and specificity for differ-
ent scores as cut-off
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scores 8.5 and higher, respectively and finally, the sensitiv-
ity and specificity will be 31% and 87% for scores 9.5 and 
higher, respectively.

4. DISCUSSION
As already mentioned, it is difficult to diagnose the 

scaphoid fractures with plain radiographs and different 
studies have cited the sensitivity of plain radiography after 
injury 59 to 79 percent which is relatively low (13,19,20) 
. MRI is a gold standard for the diagnosis of this type of 
fracture, but its cost is relatively high (19, 21, 22, 23, 24, 
25). Therefore, it is felt the need for other ways with less 
cost and in order to eliminate additional costs, such as im-
mobilization, referring to the clinic, delayed radiographic 
examinations, patients’ downtime after casting. The study 
is aimed to employ a method with time and cost less than 
MRI, but sensitivity and specificity more acceptable than 
plain radiography to evaluate patients with suspected 
fracture with normal radiographs. Accordingly, pain score 
was defined using Visual Analog Scale and its diagnostic 
value for the diagnosis of scaphoid fractures was assessed. 
This method and the same ways have been used in oth-
er studies. In 1998, a study was conducted in Canada by 
MacDermid JC et al in which 64 patients with distal radius 
fractures and 35 patients with scaphoid fractures partici-
pated in reliability survey and 101 patients with distal ra-
dius fractures in validity survey to determine the amount 
of wrist pain and disability. In this study, Patient-Rated 
Wrist Evaluation (PRWE) questionnaire consisted of 15 
items was used to assess the reliability (two times (test-re-
test)) and the validity (four times at the beginning, 2, 3 
and 6 months after the fracture) with doing SF-36 and tra-
ditional impairment measures.

The results consider this approach reliable and valid for 
the study of the amount of pain and disability (with ac-
ceptable reliability and validity) (26). According to another 
study conducted by Ghislain Geurts and his colleagues in 
Belgium, pain scoring was used to identify the incidence 
of scaphotrapezial joint arthritis as one of the contribut-
ing factors, in an average 6.1 year follow-up of 34 patients 

with scaphoid fractures without displacement (minimum 
307 years), in which the method of assessing pain was vi-
sual analog scale. Patients were operated by percutaneous 
screw fixation with bone (27). Smith JE and his coworkers 
conducted another study on patients with wrist injury and 
suspected fracture with a normal CT scan after two weeks 
of injury in Australia in 2011. Patients were followed up 
at 3, 6 and 12 months after injury using the Patient Rated 
Wrist Evaluation questionnaire in where a scale of 0 to 10 
was considered for pain and function (28).

5. CONCLUSIONS
Based on statistical analysis in this study,  pain score of 

patients with suspected scaphoid fracture based on symp-
toms and with normal radiograph of the wrist would not 
be a good way to help identify. However, this technique 
can be used combined with other criteria in the diagnosis 
of fractures in future studies.
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