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Abstract

In the modern field of orthopaedic treatment, comminuted frac-
tures of the upper tibia have always been a challenging challenge.
This type of fracture not only brings great pain to the patient, but
also may lead to dysfunction due to improper treatment. In recent
years, through continuous exploration and practice, our medi-
cal experts have successfully developed an innovative treatment
method - proximal tibia medial and lateral locking plate combined
with proximal tibia drilling and reduction and osteoinductive im-
plantation.
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Introduction

A comminuted fracture of the upper tibia is a severe frac-
ture of the upper tibia in which the fracture line usually passes
through the articular surface, resulting in destruction of the ar-
ticular surface. This type of fracture is characterised by complex
fracture lines and multiple fracture fragments, which makes it
difficult to treat because the damage to the articular surface
can seriously affect the patient's joint function. Traditional
treatment methods such as plaster fixation, unilateral plate in-
ternal fixation, and intramedullary nail fixation can restore the
stability of the fracture, but they are ineffective in repairing the
articular surface, and are prone to leave behind problems such
as dysfunction and stiffness of the joint [1].

Proximal tibial medial and lateral locking plate: it is a medial
and lateral locking plate fixed to the proximal tibia medially and
laterally, respectively.

The plate adopts double locking design, which can firmly fix
the fracture end, reduce the displacement of the fracture end,
and facilitate fracture healing [2,3].

Proximal tibial drilling and decompression: By drilling holes
at the proximal end of the fracture, the intraosseous pressure
and local soft tissue pressure at the fracture site can be re-
duced, and blood circulation can be improved to promote the
healing of the fracture.

Osteoinductive implantation: A biologically active substance
with osteoinductive effect is implanted into the fracture area
to stimulate the growth and differentiation of osteoblasts and
promote fracture healing. Commonly used osteoinductive sub-
stances include Bone Morphogenetic Protein (BMP), growth
factors and so on [4].

Case Report

The patient was a 75-year-old male who had been in the hos-
pital for 9 days due to pain, swelling, and limited movement of
his right lower extremity. He reported that 2 hours prior to ad-
mission, he was injured in his right lower limb when he was hit
by a car and was brought to our hospital by his family. Physical
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examination showed: swelling of the upper right lower leg, obvi-
ous pressure pain, palpable bone friction, obvious limitation of
movement, normal sensation in the right lower limb, good pul-
sation of the right dorsalis pedis artery. CT scan showed: com-
minuted fracture of the right upper tibia, involving the articular
surface, and swelling of the surrounding soft tissues (Figure 1).

Figure 1: CT scan showed: comminuted fracture of the right upper
tibia, involving the articular surface, and swelling of the surround-
ing soft tissues.

Figure 2: Firstly, a suitable locking steel plate was selected, and the
plate was fixed with a bone holder, while a number of small holes
were drilled along the edge of the plate, and then a screw was im-
planted at each end of the plate for temporary fixation of the plate.

Figure 3: Intraoperative X-ray examination showed that the frac-
ture was in good alignment.

Figure 4: The fracture alignment was found to be good and the
plate was in good position, so the remaining screws were im-

planted sequentially.

After admission, under general anaesthesia, he underwent
examination of the right upper tibia, internal fixation with medi-
al and lateral locking plates for comminuted fracture of the right
upper tibia, proximal tibia drilling and reduction, and osteoin-
ductive implantation. Intraoperatively, a comminuted fracture
of the right upper tibia was seen, with fracture of the articular
surface and swelling of the surrounding soft tissues. Surgical
procedure: after removing the blood clot, the fracture break
was reset, Firstly, a suitable locking steel plate was selected,
and the plate was fixed with a bone holder, while a number of
small holes were drilled along the edge of the plate, and then
a screw was implanted at each end of the plate for temporary
fixation of the plate (Figure 2). Intraoperative X-ray examination
showed that the fracture was in good alignment (Figure 3). The
fracture alignment was found to be good and the plate was in
good position, so the remaining screws were implanted sequen-
tially (Figure 4). X-ray examination after implantation of the
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Figure 5: X-ray examination after implantation of the screws
showed that the fracture was in good alignment and the internal
fixation was in good position.

Figure 6: A drain was placled.
screws showed that the fracture was in good alignment and the
internal fixation was in good position (Figure 5). After repeated
rinsing with saline, a drain was placed (Figure 6). Finally, osteo-
induction was implanted at the fracture site (Figure 7). Two days
after the operation, the patient's symptoms were significantly
relieved and his mental state recovered significantly, and he
could gradually walk on the ground. Follow-up of the patient's
condition was continued.

Discussion

Proximal medial and lateral locking plates combined with
proximal tibial drilling and reduction and osteoinductive im-
plantation for the treatment of comminuted fractures of the
upper tibia is an innovative and efficient treatment. It has the
following advantages [5]:

Figure 7: Osteoinduction was implanted at the fracture site.

(1) Reliable fixation: double locking plates can firmly fix the
fracture end, reduce fracture displacement, and facilitate frac-
ture healing.

(2) Promote fracture healing: drilling and decompression can
improve local blood circulation, and osteoinductive implanta-
tion can stimulate the growth and differentiation of osteoblasts,
which together promote fracture healing.

(3) Reducing complications: It reduces the incidence of com-
plications.

(4) Wide range of indications: it is suitable for all types of
comminuted upper tibia fractures.

In conclusion, proximal medial and lateral locking plates
combined with proximal tibial drilling and reduction and osteo-
inductive implantation for the treatment of comminuted upper
tibia fracture has the advantages of reliable fixation, promo-
tion of fracture healing, and reduction of complications, which
provides a better treatment option for patients. With the accu-
mulation of clinical applications, this treatment method will be
more widely promoted and applied in the future.
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