
IM screw fixation

The KTE employs intramedullary screw fixation to pull the implant into bone and
provide secure connectivity between the body components and the humerus and
ulna.



The KTE intramedullary screw is used to pull the implant into bone.

A large screw size is shown here.



IM screws had been conceptualized for the elbow as shown in this design by Dr.
Prevo in the 1950s.  The implant’s hinge was rigidly connected to the threaded
portion that was screwed into the bone.  The IM screws were not able to pull the
implant into bone in a controlled manner.

The only modern day effort to ensure rigid arthroplasty component fixation
through screw tightening relates to threaded acetabular cups, which are not
currently recommended given their poor track record of maintaining fixation
within the acetabulum.  One article underscored the problems that threaded cups



have had and how these implants suffered from increased rates of revision and
pain when compared to their cemented or porous coated brethren.
Yahiro, M. A.; Gantenberg, J. B.; Nelson, R.; Lu, H. T.;  and Mishra, N. K.: Comparison of the results of cemented, porous-ingrowth, and
threaded acetabular cup fixation. A meta-analysis of the orthopaedic literature. J. Arthroplasty, 10: 339-350, 1995). 

The reasons for their failure were mostly early loosening. Although excessive
bone grafting, cup malpositioning or cup malorientation may have contributed to
implant failure, the primary reason finds its origin in inadequate primary stability.
The spherical shape of the acetabular cup cannot achieve adequate thread
purchase into the spherical acetabular wall, which leads to loosening.  The
relatively thin wall of the acetabulum lends itself poorly to having multiple threads
gain adequate purchase.
Delaunay CP, Kapandji AI (1998) Survivorship of rough surfaced threaded acetabular cups. 382 consecutive primary Zweymuller cups followed

for 0.2–12 years. Acta Orthop Scand 69:379–383

The IM screw fixation employed by the KTE implant is substantially different than
the methods that have been described above.

Three cup types are shown above. The current standard of care is seen on the
left and is a cementless press-fit cup that incorporates multiple threaded screws
that gain additional purchase in the acetabulum.



As can be seen in the radiograph above, the cementless cup is often implanted
with one or multiple threaded screws that gain purchase into bone and, thereby,
improve the construct stability.  The above xray would represent what would be
identified in common practice today and highlights how the KTE is quite similar to
the current standard of care. In the KTE design, the humeral and ulnar
components are being pulled by the advancing IM screws that gain purchase into
the intramedullary canal.  This is similar to the acetabular screws creating a
tensile force that “pulls” the cup more securely into the acetabulum.  In both
instances, the screw fixation is designed to seat the implant securely while bone
ingrowth can occur.

Our geometry is advantageous because the surface is not a sphere or a cone but
rather a cylinder, precisely the geometry that screws enjoy during everyday use
in multiple applications. In this implant, we are threading an intramedullary canal
that will provide multiple threads for the screw to gain purchase into.



This design uses intramedullary screws that gain purchase in the threaded
intramedullary canal and can pull the implant into the humerus and ulna, thereby
creating a very stable intramedullary fixation based construct by distributing the
forces over a sizable number of threads.



Different screw diameters and lengths will be employed to gain secure purchase
into the humerus and ulna.  The high cortical to cancellous bone ratio within the
diaphyseal portions will, hopefully, make secure uncemented implant fixation
possible in a safe and reproducible manner.  By distributing the forces over
multiple threads, fixation through the intramedullary screw is possible in bone of
varying size and integrity.  The use of cross locking members augments the
construct’s initial stability.

By loosening the screws intraoperatively, the surgeon can make necessary
changes.  This method optimally preserves bone given that no additional bone
that would be required for the cement mantle is in need of removal



All of the screws have the same hex head.


