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Abstract

The clinical and radiological results were excellent in this pilot study of four cases of depression fracture of the lateral tibial
plateau, where, in addition to internal fixation with screws or a buttress plate, porous titanium granules were used to

support the elevated articular surface.
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Introduction

In the surgical treatment of depression fractures
(Schatzker II-1II) of the lateral tibial plateau (which
constitute more than 50% of all tibial plateau
fractures) the goal is reduction of the articular
surface and stable fixation. The subchondral defect
in the metaphysis is usually grafted with bone from
the iliac crest to support the elevated articular
surface. Disadvantages are pain symptoms (1) and
other donor site complications (2), as well as
resorption of the graft with subsequent loss of
reduction. Non-resorbable, osteoconductive bone
substitutes may therefore be an advantage over
autogenous bone grafts. In this pilot study we used
titanium granules—which previously have been used
to stabilize hip prostheses (3,4) and to enhance bone
regeneration (5)—as bone substitute.

Patients

Four patients, 49-62 years old (two in Ystad 2004
and two in Malmo 2007), were treated surgically for
depression fracture (Schatzker II-1II) of the lateral
tibial plateau using porous titanium granules of
1-1.4 mm in size (Ortix™, Tigran Technologies

AB, Malmo, Sweden) in addition to internal fixation
with screws or a buttress plate. The two Ystad-
patients were allowed to exercise directly after
surgery, while the two Malmo-patients were put in
plaster for 6 weeks. Postoperatively, partial weight-
bearing was allowed, but full weight-bearing was not
allowed until 6 weeks after surgery.

The surgical facilities were improved during the
pilot time period, including a suitable drill bit to
fenestrate the cortex beneath the lateral tibial
plateau in pure depression fractures through which
the depressed articular surface can be elevated. A
syringe fit for injecting titanium granules through the
fenestration and a titanium net for sealing the
fenestration were also produced.

Results

A 61-year-old man with a pure depression fracture
was pain-free 6 weeks after surgery and walked
perfectly without any kind of support. As he did
not live in the neighbourhood of Ystad, he was
reluctant to participate in further controls. A 49-
year-old woman with a pure depression fracture had
slight discomfort 6 weeks after surgery, returned to
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Figure 1. Pure depression fracture (Schatzker III) of the lateral tibial plateau in a 49-year-old woman. Follow-up radiographs showed no

loss of reduction.
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Figure 2. Split depression fracture (Schatzker II) of the lateral tibial plateau in a 62-year-old man. Follow-up radiographs showed no loss of

reduction.

her previous employment after 2.5 months, and was
pain-free after 6 months. A 62-year-old man with a
split depression fracture returned partially to his
previous employment 3 months after surgery and
was pain-free and back to full-time work after 5
months. A 55-year-old woman with a split depres-
sion fracture returned to her previous employment
2.5 months after surgery and was pain-free after 6
months.

Radiographs showed anatomical reductions in all
four patients, and later follow-up showed no loss of
reduction (Figures 1 and 2). There were no compli-
cations or adverse effects following the use of
titanium granules.

Discussion

Porous titanium granules offer several advantages
compared with autograft bone and other bone
substitutes in connection surgery of compression
fractures in the lateral tibial plateau: most impor-

tantly, the titanium granules are not resorbed, which
means that the joint surface congruity achieved
during surgery is maintained during the healing
period. Further advantages over bank bone are easy
access and eliminated risk of contagion. The tita-
nium granules do not set (i.e. no risk of heat injury to
the bone) and can therefore be handled without time
pressure during surgery. Moreover, the fact that no
bone needs to be harvested from the iliac crest means
shorter surgery time and less pain for the patient.

We were impressed by the stability in the
fractured area after using titanium granules. The
favourable outcome in this pilot study has inspired
one of us (B]) to start a prospective randomized
study, where the use of titanium granules is com-
pared with bone grafting in the treatment of depres-
sion fractures of the lateral tibial plateau.

Declaration of interest: B] has no conflict of
interest. BM is a part-time employee of Tigran
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Technologies AB (previously orthopedic surgeon in
Ystad). The porous titanium granules were supplied
by Tigran Technologies AB. The authors alone are
responsible for the content and writing of the paper.
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