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B 6.618 cm®. XNk 5Bt 4 il B 45 A 1E B2 IR FR A
T S 169,

HFEVE M Lee Berger 1 LA/ T —Fh 2% 9
FARIT B AT BEAT h A, 33 75 45 B 24 BR A 52
SABE LA (balloon carpal tunnel plasty)l7. 1%
FARTEM AR H S, G- ER AR —
WA RTEN FE L, W PR 34T B R
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ik, AT AR A 1 858 A B 2 ik DL R At — 2%
HPR M 95 B B R
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CARPAL TUNNEL SYNDROME AND BIO-
MECHANICAL STUDIES ON CTS

GUO Xin! FAN Yubo!21 LI Zongming?

1 Biomechanical Engineering Institute, Sichuan University, Chengdu 610065, China
2 Department of Bioengineering, Beihang University, Beijing 100083, China
3 Hand Research Laboratory, Department of Orthopaedic Surgery, University of Pittsburgh, Pittsburgh, PA 152135, USA

Abstract Carpal tunnel syndrome (CTS) is defined as an entrapment neuropathy of the median nerve, and
its high social and economic costs lead to a surge of studies, especially during the past ten years. This article
first reviews normal anatomy of carpal tunnel, symptoms, causal factors and compression mechanism of CTS,
and the diagnosis and treatment available for CTS patients. Then it gives a detailed review of the biomechanical
studies related to carpal tunnel syndrome from the following aspects: (1) Factors affecting the carpal tunnel
pressure, such as different wrist postures, loads on finger tips or tendons or palms, and the frequency of wrist
movement, in repetitive hand activities; (2) Carpal stability, such as the influence of incising the transverse
carpal ligament or some transverse intercarpal ligament on carpal stiffness, and the loss of stability caused
by the open carpal tunnel release as viewed in kinetics; (3) Movements and interactions between the digital
flexor tendons, median nerve and transverse carpal ligament; (4) Lengthening of transverse carpal ligament by
sustained tensile loads or using the transposition flap technique. The objective of this paper is to provide a
basic understanding of CTS and to introduce the biomechanical studies that have been carrived out related to
the CTS. It is suggested that one of promising aspects in biomechanical studies of CTS may lie in the use of
finite element (FE) methods to set up three-dimensional models of the wrist and the hand and to analyze the

carpal tunnel by biomechanics.

Keywords carpal tunnel syndrome (CTS), biomechanics, finite element method (FEM), transverse carpal

ligament, median nerve
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