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Abstract
An analysis of the capabilities of cone-beam computed tomography (CBCT) in the assessment of the form and structure of wrist 

and hand bones was the aim of the research. Cone-beam CT of wrist and hand was conducted in a group of voluntary patients, which 
included 40 members aged 22- 68 years. Magnetic resonance imaging (МRI) was carried out in 80.0% (n = 32) of cases, multislice 
computed tomography (MSCT) in 40.0% (n=16) of cases. In 62.5 % (n=25) of cases, digital microfocus radiography on X-ray unit 
Pardus (Russia) and standard radiography of wrist and hand were conducted. According to the results of the research, CBCT shows a 
high efficiency in detection of form, measurements and structural changes of bones of the anatomic region.   
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Introduction
The wrist and hand are unique parts of a human body in 

functional aspect and the most opened region for injuries and for 
number of diseases [8].  Pathology of this region becomes a cause 
of incapacitation of working-age persons aged 25-60 years in 15-
60% of cases [7, 10].

Only one-fifth of cases of incapacitation with wrist and hand 
pathology could be associated with severity of injury or disease, 
as mentioned by a number of researchers. Most incapacitation is 
a consequence of mistakes and after-effects arising in the process 
of diagnostics and treatment. Until recently, any examination 
of the changes of wrist and hand with injuries and diseases 
was limited by the use of standard X-rays in many Russian 
medical-diagnostic institutions. The diagnostic capabilities of the 
pathology of structures of this anatomical region were enhanced 
considerably with the implementation of MRI, MSCT, and 
ultrasound in regular clinical practice [1–4, 7, 9, 11]. 

With a new generation of cone-beam scanners, it has become 
possible to obtain high-quality images without exposing the 
patient to a high dose of radiation, thus facilitating examinations 
in orthopedics and traumatology [2-4,6,9].

 Scanning the area by pulsed X-ray cone beam is the 
basis of getting images in CBCT examination. A distinctive 
feature of this methodology is the possibility of getting primary 
three-dimensional images with high spatial resolution and the 
subsequent opportunity to build multiplanar reconstructions 
according to the developer’s information. 

However, there are few publications among available 
literature sources on the possibilities of using CBCT in wrist and 
hand bone injury and disease diagnostics. [2-3, 5-6, 9].

An analysis of the capabilities of cone-beam computed 
tomography (CBCT) in the assessment of the form and structure 
of wrist and hand bones was the aim of the research. 

Material and Methods
In total, 40 patients between the ages of 22 and 68 years 

were examined. Cone-beam CT of the wrists and hands was 
conducted to all patients on NewTom5G (QR Verona, Italy). 
Patients were placed in a sitting position behind gentry during the 
acquisition time. The hand was on a special stand in the medium 
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physiological position (it varied with the task of the researcher) 
(Pic. 1, a-b).

In 80.0 % (n=32) of cases, MRI was completed on Centauri 
MPF 3000 (XinAO MDT, China), and in 40.0 % (n=16) of cases, 
MSCT was performed using Brilliance 64 (Philips, Holland). 
Digital microfocus radiography using Pardus X-ray unit (Russia) 
and standard radiography of the wrists and hands were carried out 
in 62.5 % (n=25) of cases. 

Results
Structural changes of wrist and hand bones were detected 

in 31 (77.5 %) cases, and consolidated fractures and false joints 
of bones were detected in 4 (10.0 %) cases. 

Received cone-beam CT images of wrists and hands were 
distinguished by high-resolution with detailed mapping of bone 
structure. In addition, accurate differentiation of bone trabeculae 
and minor structural changes and defects, no more than 3-5 mm 
in size, were observed in the CBCT-images (Pic. 2).

All the changes mentioned above were visualized reliably 
on the MSCT-images and on digital microfocus X-ray images; 
however, they were not defined on standard X-ray images. The 
images quality was comparable with those taken using digital 
microfocus X-ray and MSCT.

Consolidated fractures were visible reliably in cone-beam 
computed tomograms with subsequent building of multiplanar 
and 3D-reconstructions (Pic.3).

The conducted research allows making the following 

conclusions:

- CBCT is the method of choice for the assessment of 
small (lesser than 5.0 mm) pathological remodeling areas and 
posttraumatic changes in bone tissues,  as well of such segments 
having a compound anatomical structure, such as the wrist, where 
summational effect is marked mostly on standard X-ray images.

- Considering the low dose of radiation and high image 
quality, CBCT could be used as a priority method of choice to 
assess the structure of wrist and hand bones and be done as the 
first step in diagnostics, replacing standard radiography.

Pic. 1.  (a) Upper extremity position for CBCT-examination of the wrist 
and hand and (b) the principle of acquisition of the primary three-
dimensional image.

    a      b

Pic. 2. 
Cystic restricting areas and trabecular structure of the right wrist and 
hand bones are visualized reliably on the CBCT- images. 

Pic. 3.
Signs of the consolidated fractures of the distal epiphysis of the first 
metacarpal bone and the proximal phalanx of the thumb of right hand 
are visualized reliably in cone-beam computed tomograms.    



121                          A. Yu. Vasiliev et al. / International Journal of BioMedicine 3(2) (2013) 119-121

References
1. Trofimova Т. X-ray human anatomy. SPb.: Publishing 

House SPbMAPO, 2005. [Book in Russian].
2. Stoller DW, Tirman PFJ, Bredella MA. The knee.  In: 

Diagnostic imaging: orthopaedics. Salt Lake City, Utah: Amirsys, 
2004. 

3. Vasilyev А, Bukovskaya Yu. Diagnostics of injuries of 
wrist joint and wrist: Guide for doctors. М.: GEOTAR-Media, 
2008. [Guide in Russian].

4. Berguist TH. MRI of the musculoskeletal system.  
Philadelphia: Lippincott Williams and Wilkins; 2006.

5. De Cock J, Mermuys K, Goubau J, Van Petegem S, 
Houthoofd B, Casselman JW. Cone-beam computed tomography: 
a new low dose, high resolution imaging technique of the wrist, 
presentation of three cases with technique.  Sceletal Radiol 2012; 
41(1):93-96. DOI: 10.1007/s00256-011-1198-z.

6. Faccioli N, Foti G, Barillari M, Atzei A, Mucelli RP. 
Finger fractures imaging: accuracy of cone-beam computed 
tomography and multislice computed tomography. Sceletal 
Radiol 2010; 39(11):1087-1095. DOI: 10.1007/s00256-010-
0911-7.

7. Gupta R, Bartling SH, Basu SK, Ross WR, Becker H, 
Pfoh A, et al. Experimental flat-panel high-spatial-resolution 
volume CT of the temporal bone. AJNR Am J Neuroradiol 2004 
Sep; 25(8):1417-24.

8. Vasil`ev AYu, Blinov NN (Jr.), Egorova EA, Makarova 
DV, Dutova MD. Opportunities of cone-beam computed 
tomography in the assessment of condition of bones and joints 
of wrist. Radiology-Practice 2012; 6: 54-61. [Article in Russian].

9. Zubarev А, Gasgenova V, Dolgova I. Ultrasound 
diagnostics in traumatology: Pract. Guide.  М.: Strom; 2003: 
91–102. [Pract. Guide in Russian].

10.  Ramdhian-Wihlm R, Le Minor JM, Schmittbuhl M, 
Jeantroux J, Mahon PM, Veillon F, et al. Cone-beam computed 
tomography arthrography: an innovative modality for the 
evaluation of wrist ligament and cartilage injuries. Sceletal 
Radiol 2012; 41(8):963-969. DOI: 10.1007/s00256-011-1305-1.

11.  Mermuys K, Vanslambrouck K, Goubau J, Steyaert 
L, Casselman JW. Use of digital tomosynthesis: case report of a 
suspected scaphoid fracture and technique.  Sceletal Radiol 2008; 
37(6):569-72. DOI: 10.1007/s00256-008-0470-3.


