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Computer assisted navigation (CAN) and robotic-assisted (RA)
total knee arthroplasty (TKA) are relatlvely new methods for achlevmg
reproducible position of TKA components. Over the past 15 years, the
number of technology-assisted TKA have steadily increased to nearly
7% of all knee replacements! The software that processes live input
requires tracking devices be affixed to the patient. This is achieved
through the use of skeletal pins ranging from 3.2 to 5.0mm in
diameter placed into the femur and the tibia.? The tracking pins must
be rigidly affixed to the patient’s bone because any movement of the
tracking pins can induce error in component position.3

CAN and RA-TKA utilize 3 components. The computer platform
for display, the tracking system and the rigidly mounted pins. The
computer platform processes input from the tracking system and
mounted pins and calculates the 3 dimensional position of the
trackers in space®.

TECHNOLOGY IN TKA

Although conventional TKA have shown excellent long-term
longevity in multiple studies®’, efforts to further improve implant
survivorship, functional outcomes while decreasing revision rates
and cost continue to be pivotal in providing value-based care.?10 As
multiple studies have demonstrated more reliable overall
mechanical alignment restoration''-2° and immediate improvement in
implant placement, surgical quality and accuracy without subjecting
the patient or surgeon to a clinically significant learning curve?'-23,
there Is inconclusive data regarding the effects of technology
assistance on revision rates, patient-reported outcome measures
(PROMs) and complication rates.7,24-26

Technology-assisted TKA, however, has been associated with
uniqgue complications not encountered in conventional TKA. In most
types of navigation-assisted surgery, several temporary pins must be
placed either within the operative field or percutaneously through
separate stab incisions in the femur and tibia.??

Is

The supplemental sites of metal e
fixation present additional opportunities &
for complications, such as pin tract
infections and pin-related fractures.
Although rare, periprosthetic fractures
through CAN and RA-TKA pin sites
have been reported but are limited to
several small case series and case
reports. We present a case of
diaphyseal femur fracture through a pin
related stress riser from our institution.

Figure 1: Periprosthetic femur fracture through a pin related stress
riser following CAN TKA
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INTRODUCTION CASE REPORT

A 53 year old male presented to our university trauma
center with right leg deformity. He twisted his leg and heard a
sudden, loud crack and had immediate pain, deformity, and
inability to bear weight. Six weeks prior he underwent CAN
TKA at an outside facility. He stated that he had been having
thigh pain ever since the date of surgery and that he had been
having difficulty with physical therapy. This was attributed to
tourniquet pain and general post operative soreness. Given
the low energy nature of his diaphyseal femur fracture, a CT
scan was ordered to evaluate for possible pathologic fracture.
The CT scan revealed that the fracture had occurred through
a trans-cortical pin site. He was placed in skeletal traction and
was taken to the operating room the following day for
antegrade intramedullary nailing.

Figure 2A: Coronal CT scan right femur demonstrating
a trans-cortical pin site in the lateral aspect of the femur
at the origin of the fracture

Figure 2B: Axial CT scan right femur demonstrating a
trans-cortical pin site in the lateral aspect of the femur at
the origin of the fracture.

Intraoperatively, the
fracture was notably difficult to
reduce given the patient’s
muscle mass and the short
oblique nature of the fracture.
Two unicortical Shanz pins
attached to T handles were
iInserted proximal and distal to
the fracture site from the
lateral aspect of the leg. These
were used as joysticks to gain
control of the fracture site and
aid in reduction. A guide wire
was passed and the canal
reamed to fit an 11 x 480mm
Stryker T2 Recon
cephalomedullary nail.

Figure 3: 3-D CT Reconstructlon of Right femur
demonstrating periprosthetic pin site fracture.

POST OPERATIVE OUTCOME

The patient tolerated the procedure
well and was brought from the operating
room to PACU without event. He was
ultimately returned to the medical floor for
convalescence and physical therapy. On
post operative day 1 the patient was
weight bearing as tolerated and ambulated
with physical therapy to the bathroom. He
was ultimately deemed safe for return to
his home with home physical therapy.

At 6 week follow up the patient reports
that his thigh pain has markedly improved
from his preoperative levels. He ambulates
without any assistive devices and has
been participating in his regularly
scheduled rehab for his total knee
arthroplasty. His knee range of motion is
0-120 degrees and the rotational
alignment of his lower extremity is within
15 degrees of the contralateral side. His
incision sites are clean, dry and well
healed without evidence of infection.
Radiographs demonstrate a healing

fracture with early callus formation (Figure
4A, 4B).

Figure 4A: Post operative AP right femur

Figure 4B: Post operative lateral right femur
demonstrating near anatomic alignment of the
fracture site

CONCLUSION

Surgeons should maintain a high index of suspicion for pin
related fractures in patients with ongoing leg or thigh pain after
CAN or robotic-assisted TKA in order to avoid fracture

displacement and additional morbidity. Although CAN and RA-TKA

have improved component placement and alignment, its

inconclusive benefit of superior implant longevity, clinical functional

outcomes, decrease revision rates coupled with unique
complication risks continues the debate regarding the value of
technology assisted TKA and its cost-effectiveness.
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