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This study is to explore the influence of palmar lateral joint capsule ligament complex on dorsal stretching
stability of wrist lateral joint and to analyze its biomechanical principle, so as to provide reference for
clinical medicine. To study the biomechanical characteristics of palmar lateral joint capsule posterior
ligament complex, in this study we selected 8 freshly donated body upper limbs including S left ones and
3 right ones as research objects. By cutting off forearms and hand soft tissues and leaving wrist lateral
joint capsule ligaments, the complex model was made, which can be used as normal sample. Extending
from styloid process of radius to styloid process of ulna, we operated on distal ulna and cut off palmar
lateral joint capsule ligament complex along an arc line and regarded it as a damaged sample. Through
simulating actual clinical operation, the sample was repaired using an external fixation and analyzed
according to wrist joint displacement load values. Results showed that regarding the same sample, the
comparison of different displacement points was of statistical significance. In all, palmar wrist lateral joint
capsule ligament complex is of vital importance, which is a key structure that determines the stability of
wrist joint. Once the complex is injured, it will cause extremely serious consequences in which the most
significant one is the wrist joint instability. In clinical practice, it cannot achieve very satisfactory effect by
only repairing palmar lateral joint capsule ligament complex. By only relying on a transarticular external
fixator, the complex can be successfully repaired and thus the complex injury displacement can be avoided

and wrist joint stability be secured.
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According to clinical medical analysis, the instabilities
of wrist bone and distal radius will cause extremely
severe consequences, in which the most common one is
fracture dislocation with palmar lateral joint capsule
ligament complex injury and thus the instability of
wrist joint will be resulted. In clinical practice, there are
many researches on biomechanics of wrist joint single
ligament. However, there are few researches on the
biomechanics of wrist joint capsule ligament complex
using external fixation. The stability of palmar lateral
joint capsule ligament complex (fig. 1) is very critical,
especially for track and field athlete. It not only affects
their daily lives and training, but also determines the
stability of palmar lateral joint. It is of certain clinical
research value to analyze the biomechanics of stability
of palmar lateral joint capsule ligament complex,
because it can consolidate the stability of players wrist
joint7, In this paper, we explored the correlation
between wrist joint displacements and load under 5

*Address for correspondence
E-mail: nanjing18502535982@163.com

Special Issue 1, 2021

Indian Journal of Pharmaceutical Sciences

modes such as normal, injured, repaired, external fixed
and injured external fixed modes. We further studied
the influence of palmar lateral joint capsule ligament
complex to the stability of dorsal extension and stressed
on the exploration of protective effect of external
fixation, in the hope of obtaining a highly applicable
clinical research finding. Experiment operations are as
below. In this study, research samples are fresh body
upper limbs, which was donated voluntarily. Of all the
donators, there are 6 male donators and 2 female
donators, with age between 23-44 y, reaching mean age
at (24.5+4.5) y, there are 5 left side limbs and 3 right
side limbs. All samples are free from osteoarticular
disease. 2 Kuntscher pins, each of which is 3 mm in
diameter, were used to process the samples. The
Kuntscher pin was horizontally penetrated into radius
and ulna and into the 2-5th meta palmar bone and then
the sample was fixed in metal slotting clamp under
normal pressure and temperature®®!”, Sample models
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were prepared by the order of normal, injured, repaired,
injured with external fixed. After that the biomechanics
of these models were tested. By retaining radius and
ulna, interosseous membrane, palmar joint capsule
ligament, carpus and metapalmar bone of the sample, it
can make the model of joint capsule ligament complex.
After testing, the sample was processed, so that different
sample models can be prepared including injured
sample model, repaired sample model, externally fixed
model. After testing their biomechanics, we removed
the suture and tested injured fixed sample using external
fixation. In this experiment, the mechanical test was
conducted using Instron 8874 biomechanical testing
system for applying uniaxial compression test. In the
beginning of sample test, the position was set as neutral
position, while the load point position was set closer to
the backside of palmar joint, which is located at lister
node ulnar side, the load direction is normally vertical.
A 10 kN sensor was equipped at loading rate of 10 mm/
min, when the displacement reached 2.5 cm, loading
was stopped and the load change of instrument dynamic
phase value was observed. Based on this load change
situation, we then drew out a curve and conducted
analyses by selecting load value of 1.5, 2.0, 2.5,
respectively!'1?], In this research, a brand new statistical
software package SPSS 19.0 was used for data analysis
and processing. The enumeration data was expressed
by (n, %) and tested by chi square; while the
measurement data was expressed by mean
valuetstandard deviation (SD) and tested by t, where in
p<0.05 and there was statistical significance. According
to biomechanical test analysis, it can be seen that when
palmar joint displacement reached 1.5 cm, the load
bearing volume of injured sample and repaired sample
were relatively smaller, without statistical significance
(p>0.05). Other samples were subjected to pairwise
comparison and the difference within was of statistical
significance (p<0.05). When palmar joint displacement
reached 2.0 cm and 2.5 cm, respectively, the situations
were consistent with above results. In addition,
regarding the same sample, the bearing load value
varied a lot as the displacement changed, which met
p<0.05, with statistical significance. Taking injured
sample as example, when the displacement was at 1.5
cm, the load value was 35.22+13.87; while the
displacement was at 2.0 cm, the load value was
87.16£24.21. Through comparing them, T value was
5.2652, p value was 0.0001 and the difference within
was of statistical significance. According to medical
analysis, palmar joint is a relatively complex system.
Its palmar lateral joint capsule ligament has two
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structures, radiopalmar ligament complex and
ulnopalmar ligament complex, which are existed for
guaranteeing the stability of palmar joint palmaris. As
for carpal joint capsule, it is a thin and loose tissue,
which is mainly attached to palmar side of palmar joint.
As there is no clear boundary between volar palmar
ligament and joint capsule, the complex structure is
naturally formed. In the operation process, it should
pay attention to following factors of palmar lateral joint
capsule ligament before preparing samples. The
ligament should be thick and short and the tendinous
sheath of extensor at dorsal position should be gradually
increasing, which is consistent with that in previous
researches. Palmar ligament showed extremely
significant tensile strength, which bore large tensile
load and transmitted it to distal radius, reaching palmar
cortisol and leading to fracture at high tension side.
Under the effect of dual pressures such as shear stress
and compressive stress, it will cause intra articular
fracture (fig. 2), joint capsule ligament injury and thus
lead to instability of dorsal stretching of carpal joint. In
this study the biomechanics of stability of palmar lateral
joint capsule ligament complex was analyzed based on
selected samples. Using experimental equipment, we
conducted the test of load value upon displacement.
Results showed that when displacement reached 1.5
cm, the load value difference between repaired sample
and injured sample was of no statistical significance,
where in p>0.05; other samples were subjected to
pairwise comparison, where in the difference was
significant and of statistical significance, p<0.05; when
displacement reached 2.0 cm and 2.5 cm, respectively,
the results were in consistent with above results. In
addition, the comparison of the same sample at different
displacements is of statistical significance. In recent
years, with the accelerated development of modern
medicine, the carpal joint ligament injury (fig. 3) has
attracted enough attention. The most direct consequence
of ligament injury is carpal joint instability. Track and
field athletes are likely to suffer palmar lateral ligament
injury during daily trainings and competitions, which
greatly impacts their future lives and competitions.
Therefore, it must attach great importance to it and take
effective treatment method. Currently, anatomic and
histological researches on this issue have been
conducted. Also, indepth biomechanical discussions
have been conducted; however, the results that have
been achieved are of certain defects. This paper
integrated the researches in these two aspects into a
whole and conducted biomechanical researches on
palmar radiocarpal ligament complex and palmar ulnar
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wrist. Carpal joint dorsal stretch injury can cause
extremely serious consequences, one of which is
directly causing palmar lateral joint capsule ligament
(fig. 3) forced to stretch. If the stretching limit exceeds
predicted value, it will lead to fiber fracture, which
makes palmar joint space gradually increase, so that its
stability will be impacted. The research results showed
that it can hardly reach long term stability by taking a
single repairing measure, the stability was still weak by
this measure. Therefore, it is needed to adopt external
fixation form such as external fixation as auxiliary
equipment, which is a more proper solution from the
aspect of clinical analysis. According to previous data
analysis, transarticular external fixator (fig. 4) has a
wide application range. It is a dynamical type fixation,
which is very helpful for fracture reduction and can
accelerate the activity of carpal joint in early stage.
Therefore, its application range in clinical practice has
been increasingly broadened. It is a very helpful
measure, which can help fractured patient in reposition
and fixation. The future clinical research on the
biomechanics of stability of palmar joint capsule
ligament complex can start from this point. In all, track
and field athletes are very likely to suffer palmar joint
capsule ligament injury during their daily trainings and
competitions. If timely treatment cannot be guaranteed,
it will impact future recovery of joint function.
Therefore, we should pay enough attention to the
palmar joint capsule ligament injury in clinical practice
and take corresponding treatment methods. In this
paper, we analyzed the biomechanics of the complex
stability and demonstrated related cases where
transarticular external fixator was used to improve the
clinical therapeutic effect, so as to improve the clinical
practicability of treatment method, improve the
treatment scheme for palmar joint capsule ligament
injury and provide references for clinical medicine.
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Fig. 1: Back anatomy map of palmar joint ligament
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Fig. 2: Fracture inside of palmar joint

: Shortened navicular bone

e
— ~ (”/ ! Broadened space of navicular bone

Fig. 3: Palmar joint capsule ligament

Fig. 4: Clinical application of transarticular external fixator
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