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Mechanism of Scanhoid Fracture

Moon Sang Chung, M.D., Hee Joong Kim, M.D., Choong Hee Won, M.D*,
and Myung Chul Lee, M.D.

Department of Orthopedic Surgery, Seoul National University Hospital, Seoul, Korea
Department of Orthopedic Surgery, College of Medicine, Choongbuk National University,
Choengjoo, Korea*

Elucidation of the mechanism of fracture seems to be important to prevent to it and determin
the position on immobilization most conducive to union. The scaphoid is more susceptable to injury
than any of other carpal bones due to its position in bridging the proximal and distal raws of carpal
bones and the mechnism of fracture has been a subject of considerable controversy.

Reviewing 20 cases of scaphoid nonunion, we incidentally had found that 4 patients had the his-
tory of striking a punch bag with the heads of the second and third metacarpals (Punching injury),
and a review of the literatures failed to find any reports of such an injury as a mechanism of fracture.

On a scale, the wrist was subjected to progressive loading via the heads of the second and third me-
tacarpals and lateral roentgenograms of the wrist were obtained at Okg, 20kg and 35kg and we

measured the carpal angles. With progressive loading there is a volar flexion of proximal carpal
raw and the volar flexion of scaphoid is smaller than that of lunate.

We believed that the violent impact applied at the second and third metacarpal heads forced the
scaphoid into the position of extreme dorsiflexion as compared with lunate, so compression force is
exerted on the dorsal side of scaphoid and tension on volar side leading the fracture of scaphoid.
We also recognized that the fracture of the scaphoid could be occurred by the compression and
shearing force of capitate and the bending force of volar radiocapitate ligament.
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Table 1. Mechanisms of scaphoid fracture

. No. of Per

Mechanism Pis. cents
Fall with Out-Streched Hand 9 45

Punching Injury* 4* 20*
Crushing Injury 3 15
Direct Trauma 2 10
Unknown 2 10
Total 20 100

Fig. 1. Photograph of striking a punch bag
with the heads of the second and third metacar-
pals (punching injury)

fig

Fig. 2. On scale, the wrist was subjected to
progressive loading via the heads of the second
and third metacarpals and lateral roentgen-
ogram of the wrist was obtained at 0 Kg, 20Kg
and 35Kg in weight.
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Fig. 3. Measurement of carpal bone angles.
A) Capitotriquetrum angle B) Capitolunate
angle C) Capitoscaphoid angle
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Table 2. Results

Angle / Load 0Kg 20Kg 35Kg From 0 to 35Kg
Capitate-Triquetrum 5.7 14.0 16.0 +10.3
Capitate-Lunate 21.2 34.2 384 +17.2
Capitate-Scaphoid 73.5 82.8 85.2 +11.7
Triquetrum-Scaphoid 68.3 68.5 69.2 + 0.9
Scaphoid-Lunate 52.5 48.7 46.3 — 6.2

I’
o
A B C

Fig. 5. Volar flexion of carpal bones with progressive loading via second and third methacarpal
heads. A) Triquetrum B) Lunate C) Scaphoid.
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Fig. 6. Schematic drawing of scaphoid fracture in punching injury. A) Volar flexion of scaphoid is
smaller than that of lunate. B) So relatively scaphoid is dorsiflexed to lunate. C) Compression force is
exerted on the dorsal aspect of scaphoid and tension on volar aspect. D) Compression and tension for-
ces lead scaphoid fracture.

Fig. 7. The scapholunate angle is decreased.

A

old AMH L KEE-FHE 1FHe FUhvt
HE 11724 HF 17.2°9 718 B &
FE-94F 3z FrRY 3 AT §
A, 50 FojFd met FAEH Yol
EF §5 2o dd AREFE AT, F4
Fo] 4R AYFFE 9 A& A4
e AoR A & AU (Fig. 8).

2. B4

el e AdE EYE, 42 #HA A 2
BEFITFE T8 SFHERA F{FE sHE
wa}l, FAF Folxe WEEL tgH Z
o] 4ztg # YUt
1) FAZe Mo 78Kl &8 ¥ ¥H
2ol Jtefxl= .

HEI-FAE 49 F77F BT 11T =,

B

Fig. 8. Measurement of carpal bone angles. A) Lateral roentgenogram of the wrist at Okg B)

35kg.
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