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Research on Auxiliary Diagnosis of Ankle Joint Bone

Damage Based on Deep Learning

Abstract: Bone is an important supporting structure of the human
body. With the changes in the age structure of the population and the
improvement of people's living standards, ankle bone damage, as a
high-incidence disease in bone injuries, has received more and more
attention. They are prone to occur, highly concealed, expensive and
complex to treat, and have a long recovery period.There are many
types of ankle bone damage, where small-sized bone damage and
muscle or ligament injury are easily overlooked in clinical diagnosis.
The medical assistant diagnosis system based on intelligent
algorithms can improve the work efficiency of doctors and reduce the
burden of clinical work. However, the research in this field faces the
problems of insufficient data and missed detection in small-size bone
damage. Therefore, at this stage, there is a lack of related research on
ankle bone damage detection and extraction of bone geometry and
physical information. In response to the above problems, this article

makes the following work:

1. Aiming at the problem of insufficient data on ankle joint bone
damage, this paper constructs an ankle joint bone damage database.
The original data is provided by the Department of Orthopedics and
Imaging of the Third Xiangya Hospital. It contains 1852 foot and
ankle x-rays, where 1246 are Non-complete comminuted bone
damage and 606 sheets are completely comminuted bone lesion.
Among the Non-complete comminuted bone damage data, 511
pictures are healthy and non-damaged data, and 735 pieces are bone
damage data. According to statistics, the resolution of the data is
greater than 2000 X 2500. The size of the bone damage area is
different. Most of them are below 300X 300,but the smallest bone
damage area is only 50 X 50.And the bone damage is mainly
concentrated in the ankle joint around. Through sorting and labeling,
a data set for the detection of bone damage in the foot and ankle joint
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and a data set for the task of semantic segmentation of the ankle joint
gap were established.

2. By analyzing the characteristics of the original bone data set ,
the problems faced by this article are as follows: Since the physical
structure of the bones of the completely comminuted bone damage
presents a large discreteness, this type of data increases the difficulty
of training and fitting the auxiliary system. It has a large interference
to the stability of the system. The relative size of the bone damage
area in the data is small, and it is easy to miss detection .In clinical
diagnosis, it is difficult for ordinary doctors who lack experience to
diagnose muscle and ligament damage only through x-rays. Aiming
at the above problems, this paper proposes a multi-stage ankle joint
bone damage auxiliary diagnosis scheme based on neural network.
This program consists of three stages: filtering interference data,
identifying ankle joints, identifying bone damage, and segmenting
joint gaps. In the stage of filtering interference data, this paper filters
out the completely crushed bone loss data in the data set through the
two-class network, leaving only the incomplete crushed bone loss
data, to ensure that the system is not affected by the interference data
in the later stage of the system. It not only improves the stability of
the system but also reduces the training difficulty of the system
network. In the stage of identifying the ankle joint, this article
integrates the regional prediction network RPN into the Resnet
network to realize the recognition of the ankle joint, and use the
identified ankle joint as the input of the next stage . Thus this work
increase the relative proportion of small-sized targets in the input
data and improve the ability of system to detect relatively small
targets. In the stage of bone damage recognition and joint gap
segmentation, this paper proposes to add an attention mechanism to
the target recognition algorithm to optimize the feature network
structure .This work can improve the ability of system to recognize
small-size bone damage. To assist clinicians to better identify muscle
and ligament injuries, this paper proposes to use semantic
segmentation algorithm to extract the ankle joint space.
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3. In order to solve the problem of the imbalance of medical
resources between different regions, meanwhile let more patients can
enjoy the same high-quality medical resources, and doctors work
easy, this article developed a set of automatic ankle bone damage
detection based on the android system. Users can quickly and
conveniently upload data and view test results on the App. Besides,

users can invite experts for joint consultations.

Compared with the auxiliary system that only performs bone
damage classification, the auxiliary diagnosis system in this paper
can not only accurately locate the bone damage, but also improve the
recognition ability of the relatively small-sized bone damage target of
the ankle joint. At the same time, it can extract the geometric
information of the ankle joint space, which provides an important
physical reference basis for orthopedic surgeons to diagnose muscle
and ligament injuries.

Figure 46, Table 14, Reference 66.

Keywords: foot and ankle joint disease; target recognition; semantic
segmentation; auxiliary diagnosis system; attention modeling, muscle
and ligament injury
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