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Abstract 
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NANTA YA KUNATIPPAPONG, MD** 

In order to develop new surgical techniques on, and fixation devices for, carpal scaphoid 
fractures in Thais, the authors determined the mean and standard deviation of the length, width and 
thickness of 141 carpal scaphoid bones on 93 left and 48 right wrists from the skeletons of 99 Thai 
males and 42 Thai females. The deceased averaged 60 years (range, 22 to 89). The scaphoid length 
averaged 25.59 mm; the dorsal width at the distal, middle and proximal poles averaged 14.89, 10.23 
and 7.08 mm, respectively; the palmar width at the distal, middle and proximal poles averaged 14.22, 
9.81 and 7.44 mm, respectively; and the thickness at the distal, middle and proximal poles averaged 
9.77, 10.96 and 9.19 mm, respectively. The authors found no signficant difference (p = 0.96) in the 
length and width of the Thai carpal scaphoid bone between the left and right wrist. The widths of the 
dorsal and palmar sides at the distal end were wider than the proximal end and tapered from the distal to 
the proximal pole. The thicknesses were constant throughout the length of the bone, ranging between 
9 and II mm. 
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The scaphoid is the most frequently frac­
tured carpal bone( I ,2). The initial treatment of scap­
hoid fractures includes thumb-spica cast immobili­
zation for non-displaced stable fractures and anato-
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mica! reduction for displaced or unstable fractures. 
The scaphoid, a small bone, has an irregular shape 
resembling a cashew. Articular cartilage covers 80 per 
cent of the bone(3), the only non-articular part being a 
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narrow oblique dorsal strip that allows an umbilical­
like blood supply to enter the area(4,5). Treatment of 
scaphoid fractures using internal fixation at this non­
articular area is vulnerable to avascular necrosis or 
non-union. 

The AO group performed fixation using an 
AO cancellous screw(6), which left the large head of 
the screw outside the bone, requiring later removal. 
Herbert and Fisher(?) invented a headless screw to 
solve the problem of passing a screw head through 
barrel cannulation. The Herbert screw has different 
pitches on both ends so treatment results for scaphoid 
fractures were promising(? -18). Notwithstanding, 
technical expertise is required for optimal results and 
the quite large diameter of the regular Hebert is not 
appropriate, especially at the proximal pole, in slightly­
built Asians and some Americans(9). 

Previous studiesOl-18) describe the figure 
of the scaphoid without detailing the range of size, 
length, width or thickness. To study the geometry of 
carpal scaphoid in Thais, the authors measured the 
length, width and thickness of the scaphoid the result 
of which will be used for developing and designing 
fixation device of carpal scaphoid fractures in Thais 
and other people with a similar slight build. 

MATERIAL AND METHOD 
The Department of Anatomy supplied 141 

scaphoid bones donated by Thai adults all over 15 
years of age( 19). Incomplete or broken scaphoid bones 
were excluded. The authors measured the length, width 
(both dorsal and palmar aspects) and thickness from 

Fig. 1. The measurement of scaphoid length. 

the proximal to distal poles three times in each posi­
tion, then the mean and standard deviations were 
calculated (Fig. 1-4 ). The difference between the left 
and right scaphoids was analyzed using the t-test. 

RESULTS 
The 141 carpal scaphoid bones, 93 left and 

48 right wrists, came from the skeletons of 99 Thai 
males and 42 Thai females. The deceased averaged 
60.1 years of age (range, 22 to 89). The length of the 
carpal scaphoid averaged 25.59 mm, while the dorsal 
width at the di stal, middle and proximal poles averaged 
14.89, 10.23 and 7.08 mm, respectively. The mean 
palmar width at the distal, middle and proximal poles 
averaged 14.22, 9.81 and 7.44 mm, respectively, and 
the mean thickness at the distal, middle and proximal 
poles averaged 9.77, 10.96 and 9.19 mm, respectively 
(Table 1). 

DISCUSSION 
The most common carpal bone fractured is 

the scaphoid. The scaphoid is small and irregularly 
shaped and has articular cartilage covering 80 per 
cent of its surface areaCl-5). The initial treatment of 
scaphoid fractures includes thumb-spica cast immobi­
lization for non-displaced stable fractures and anato­
mical reduction for displaced or unstable fractures. 
Non-surgical treatment of displaced fractures generally 
yields poor results . Many surgeons have developed 
surgical techniques and novel fixations to improve the 
surgical treatment of this fracture . Fixations include 

Fig. 2. The measurement of scaphoid dorsal width. 
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Fig. 3. The measurement of scaphoid palmar width. Fig. 4. The measurement of scaphoid (lateral width) 
thickness. 

Table 1. Geometry of the carpal scaphoid in Thais. 

Scaphoid Left 
(mean ± standard deviation) (mm) 

Length 25 .52 ± 2.22 
Dorsal width 

Distal 14.93 ± 1.64 
Middle 10.28 ± 1.53 
Proximal 7.10±0.99 

Palmar width 
Distal 14.38 ± 1.63 
Middle 9.83 ± 0.97 
Proximal 7.47 ± 0.76 

Lateral width (Thickness) 
Distal 9.87 ± 0.94 
Middle 11.04 ± 0.92 
Proximal 9.26±0.77 

the Kirschemer wire(2), the AO cancellous screw(6) 
and the Herbert screw(7). The AO cancellous screw, 
however, leaves a large head outside the bone requiring 
subsequent removal. The headless Herbert screw with 
its different pitches on both ends was an improve­
ment and treatment of scaphoid fractures using it have 
been satisfactory(7-18). However, a high level of 
technical expertise is required to use this large screw, 
especially at the proximal pole, in small-boned Asians 
and smaller Americans(9). Other studies(ll-18) have 
only described the figure of the scaphoid without 
regard to its size, length, width and thickness. In fact, 
the lack of explicitly stated dimensions is an obstacle 

Right Total 
(mm) (mm) 

25 .74 ± 2.25 25.59 ± 2.22 

14.89 ± 1.73 14.89 ± 1.66 
10.14 ± 1.39 10.23 ± 1.48 
7.05 ± 0.87 7.08 ± 0.95 

13 .92 ± 1.62 14.22 ± 1.64 
9.78 ± 0.82 9.81 ± 0.92 
7.38 ± 0.59 7.44 ± 0.70 

9.56±0.71 9.77 ± 0.88 
10.80±0.69 10.96 ± 0.85 
9.05 ± 0.58 9.19 ± 0.72 

to the development of appropriate fracture fixation 
devices and setting techniques for use in Thais and 
similarly-sized Asians and Americans. 

The authors findings represent an important 
resource for differentiating treatment protocols for 
more slightly built persons. The authors found no 
significant difference in the length and width of the 
carpal scaphoid bone between the left and right wrist 
(p = 0.96). The widths of the dorsal and palmar sides 
on the distal end were wider than the proximal end, 
tapering from 15 em at the distal pole to 7 mm at 
the proximal pole. The thicknesses were constant 
throughout the length of the bone, between 9 and 11 
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mm. This information will be used to develop a fixa­
tion device for scaphoid fractures. 

The potential limitations for using screw 
fixation include: 1) too small a proximal pole frag­
ment, 2) failure to place the threads of the screw tip 
across the fracture site and 3) a screw not centrally 
placed(20). All these pitfalls can be avoided by 1) 
using a proper thread-length for small proximal frag­
ments, 2) ensuring sufficient screw-length for thread­
ing across the fracture site, and 3) selecting a screw-

thread diameter appropriate for central fixation. Based 
on the present study, a suitable device would be< 5 
mm in diameter and < 25 mm in length. 

ACKNOWLEDGEMENTS 
The authors wish to thank Jedsada Thin­

kharnrop and Kitti Jirarattanaphochai for their advice 
regarding the methodology and the statistical analyses, 
and Mr. Bryan Roderick Hamman for assistance with 
the English-language presentation of the manuscript. 

(Received for publication on September 6, 2002) 

REFERENCES 10. Barton NJ. Twenty questions about scaphoid frac-
I. Canale ST. Campbell's operative orthopaedics. 9'h tures. J Hand Surg Br 1992; 17:289-300. 

ed. St.Louis: CV Mosby; 1998: 3456. II. Basmajian VJ. Grant's method of anatomy. JO'h ed. 
2. Green PD. Green's operative hand surgery. 4'h ed. Baltimore: Williams & Wilkins; 1980: 370-3. 

New York: Churchill Livingstone; 1999: 809. 12. Brash CJ. Cunningham's text-book of anatomy. 9'h 
3. Watson HK, Weinzweig J. The wrist. Philadelphia: ed. London: Oxford University Press; 1951:264-6. 

Lippincott Williams & Wilkins; 2001: 8-9. 13. Last JR. Anatomy regional and applied. 7'h ed. 
4. Taleisnik J, Kelly PJ. The extraosseous and intra- Singapore: ELBS and Churchill Livingstone; 1984: 

osseous blood supply of the scaphoid bone. J Bone 120-1. 
Joint Surg Am 1966; 48: 1125-37. 14. Lindner HH. Clinical anatomy. International ed. 

5. Gelberman RH, Gross M. The vascularity of the Connecticut: Appleton & Lange; 1989: 562-3. 
wrist. Identification of arterial pattern at risk. Clin 15. McMinn MHR. Last's anatomy regional and applied. 
Orthop 1986; 202: 40-9. 8'h ed. Singapore: ELBS; 1990: 138-40. 

6. Heim U, Pfeiffer KM. Internal fixation of small 16. Moore LK. Clinically oriented anatomy. 2"d ed. 
fractures: Technique recommended by the AO- Baltimore: Williams & Wilkins; 1985: 696-7. 
ASIF Group. 3'd ed. Berlin: Springer-Verlag; 1988: 17. Romanes JG. Cunningham's text-b0ok of anatomy. 
158-9. II •h ed. Hong Kong: Oxford I Tniversity Press; 1972: 

7. Herbert TJ, Fisher WE. Management of the frac- 164. 
ture scaphoid using a new bone screw. J Bone Joint 18. Tubiana R. The hand. Philadelphia: WB Saunders; 
Surg Br 1984; 66: 114-23. 1981 : 130-1. 

8. Bunker TO, McNamee PB, Scoot TD. The Herbert 19. Christodoulou AG, Colton CL. Scaphoid fractures 
screw for scaphoid fracture: A multicenter study. J in children. J Pediatr Orthop 1986; 6: 37-9. 
Bone Joint Surg Br 1987; 69: 631-4. 20. Jupiter JB, Shin A Y, Trumble TE, Fernandez DL. 

9. Filan SL, Herbert TJ. Herbert screw fixation of Traumatic and reconstructive problems of the 
scaphoid fracture. J Bone Joint Surg Br 1996; 78: scaphoid. In: Sim FH, ed. Instr Course Lect 200 I; 
519-529. 50: 105-22. 



Vol. 86 No.5 GEOMETRY OF CARPAL SCAPHOID IN THAIS :ANATOMICAL STUDY 

l'lru::tJ'lltJ~l"LJhivnm'lfln~n ~tl'il~'IIENm::~noV'Di1D~th1D1"LJI'l"LJhw 141 iDilD tvw-llil'II"LJllill'lll~nl'l~. ml 

LL~::I'lll~'VI'LJl'llfl~m::~floVDilfl~UL1fl ~l'VIi'UWVIJ'LJl~ULLtJtJi5m'lt·hvllilLL~::m"lflflflLLtJtJlN(;J~Iillil1~m::~noVDilfl~UL1D1~i1 

l'lll~L 'VI~l::N~~l'VIi'tJI'l'LJ 1 YltJLL~::I'l'LJLDL~mtl1 tJ 

tliltJYllfll'illil 3 1'1~~ 1tJLL(;)~::~nLL'VIU~LL~::'VIlrhL\l~tJ ~lnm"lflm~nm::~noV'Di1D2UL1D 141 iDilD LU"LJL'WI'1'llltJ 

99 iDilD L'Wi'I'VI~~ 42 iDilD .VwbltJ 93 iDilD LL~::.Vl~'Ull 48 oVDilD f!lPJL\l~tJ 60.05 u (•Jh~ 22-89 u) 'WtJll 

l'llll-WllL\l~tJ 25.59 il~~L~Iil"l, l'lll~flll~L\l~tJ~l"LJVIi~ilEJ i!tJ~ltJ~l~. fl~l~ LL~::U~ltltJ'LJ LYhnu 14.89, 10. 23 LL~:: 
7.08 il~~L~Iil'ilill~~lvltJ, l'lll~flll~L\l~tJ~l"LJc:Jlilfl yjtJ~ltJ~l~. fl~l~ LL~::tJ~ltJtJU LYhrltJ 14.22, 9.81 LL~:: 7.44 

il~~L~!i1'l!i1l~~l~tJLL~::I'lll~flll~~l'LJoVl~L\l~tJ (l'lll~VIUl) iltJ~ltJ~l~. fl~l~ LL~::tJ~ltJtJU LYhrltJ 9.77, 10.96 LL~:: 
9.19 i)~~L~!i1'i!i1l~~lvltJ 

~lflfll'iflfll~llN1Ull l'lll~tlllLL~::I'lll~flll~ 'Ufl~fl'i::~noVDi1ElJUL1fl 'fiWfltJLL~::'!Jll 1l--JLL!i1fl(;)l~rlU ( p = 0 96) 

tliltJill'lll~flll~~l"LJ'VIi~ilflLL~::c:Jlilfl 'Ufl~U~ltl~l~ (~lilt1'1Ullll1'lLLl--ii1D) flll~flll LL~::LLI'ltJ~~Iill~~lvltJ~Un~tJ~ltltJU 
(~(ilf11:;~f1LL'IJU) ~l'VIftJI"Ill~VI'Ul l'iD'UoVl~l'l~yj(i)~fllill'lll~tJllfl'i::~n ~fl 9-11 i)~~L~Iil'i 

tl!l1nfll "'lth;&f1'1! ~'U'Yitn .,nnftti'W<J~ 
""'~'~)(l!lL'I'Iflm<~u.'W'YI!i '1 2546; 86: 457-461 

• m1'1'i'll'lEJEli1llu~mf 

• • llll'll'll'lnlrllllll'lrlll'llil{ l'lru::LL 'W'Ylrll"ll<llll{ ~'VIll'Ylrll<i'ri'II!JULLrlU, 'II!JULLrlU 40002 

461 


