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Diagnosis and treatment of a runner with
gonarthrosis using DigitsolePro
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The practitioner

Fabrice Millet has been a sport podiatrist since 2003,
specialising in running and cycling, and is an instructor in the
Sport Podiatry D.U. in Lyon.

He has a highly varied patient clientele, including athletes and
ranging from children to the elderly. In an ad hoc manner, he
uses a pressure platform as well as a video device to analyse
running for athletes.

Since November 2019, Fabrice Millet has used DigitsolePro for all of his podiatry consultations,
which allows him to detect problems with mobility in both walking and running, and to obtain
a better evaluation of his patients by measuring objective biomechanical data that cannot be
observed with the naked eye.

Patient information
& reason for the consultation

A 43-year-old man who came for a consultation after experiencing pain in the
right knee. He was referred by his sports physician. He runs regularly (between 35
and 60 km per week).

His knee begins to hurt while running and the pain has become persistent. The
aim of this consultation is for him to see what can be done so he can continue
running with the least pain possible.
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What information was collected during the
clinical examination?

During the clinical examination, the right knee was not
swollen and there was no pain upon manipulation.

He quantifies his pain today at 5/10 and maybe more
during long runs. He wishes to continue running and is
aware that continuing an intense activity runs the risk of
deteriorating the condition of his knee.

In the stationary examination, he had a slight collapse of
the midfoot on both sides and instability when standing
on one foot.

In the x-ray examination prescribed by his treating physi-
cian, the beginning of exterior femoral-tibial arthrosis and
femoral-patellar arthrosis is observed.

No abnormal wear in the shoes.

Information collected using DigitsolePro during
the walking and running examination

Fabrice Millet uses DigitsolePro for the dynamic analysis (walking or running depending on the
patient).

He collects data on the patient’s walking or running activity using the web interface available
online at https://app.DigitsolePro.com

The results are then presented to the patient, allowing the patient to integrate them into the
treatment process and facilitating acceptance.

It will be possible to complete the examination using Digitsole Pro, and to see how the patient
compensates with regard to his pain.

Different parameters will be used to complete the clinical examination:
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- The gait line: shows the roll of the step with regard to forces exerted as well as the contact times
for each phase of the step. In this patient we observe a pronator gait line, long contact times for the
striking phase, often a sign of compensation.
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- Pronation/supination angles: in a very precise manner, they show the deviation of the foot when
walking. This patient strikes with a slight valgus then returns in the walking corridor (blue zone)
with a slight supination (angle of lifting the heel greater than the angle of lifting the toes).

What is also interesting is visualising the gap between the two extreme tracks (the more spread
out they are, the more the patient tends to compensate with time). In this case, he has the
tendency to compensate at the time of striking and propulsion. This can be confirmed by the
opening of the step.
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- The opening angle, the swing, the steppage and the clearance: the Fick angle allows us to
find the opening of the step when walking (a pronation decreases the Fick angle and inversely for
supination). For this patient we realise that he primarily compensates because the Fick angle is
small (normally between 9.4 and 15.7°) and larger on the right.

No swing and no anomalies in the height of the toes in relation to the floor.

The steppage, which is the striking angle of the step, is high on the right side (normal at 20°), a sign
that the patient is strongly compensating at the moment of the strike.
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- The walking profile allows us to determine the ratios between contact time, airtime, and support,
as well as the length of the stride (distance between two heel contacts on the same side).

With regard to this patient, we mainly note a longer stride on the side experiencing pain (right).

This difference can be explained by the propulsion ratio.
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- The propulsion ratio allows us to determine the muscle groups utilised, between the hip flexors
and the plantar flexors. For this patient, we observe a different utilisation when comparing the two
sides. The plantar flexors are more utilised on the right side (painful side), explaining the longer
stride.
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The running examination with DigitsolePro

Using DigitsolePro, the practitioner will be able to complete the clinical examination and advise
the patient on the manner of running that could also be the cause of their pathologies.

- The strike type and the overall force of impact: allow us to determine the specific way in which
the runner strikes and quantify the strike as well as quantify the impact on the ground.

This patient has a pure heel strike (traumatising strike) and a weak force of impact on the right
side, which clearly expresses the extent of the pain.

Attack type @

Heel Heel
14.0° Left Right -13.3°

==
’ ;

2015N 1642 N

DigitsolePro.com



- The running cadence allows us to determine the number of steps per minute, as well as to advise
on a cadence that is biomechanically optimal (175-185 steps/minute).
This patient has a slow cadence.
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- Angles of pronation/supination when running: deviation of the foot when running during the
phases of striking, flat foot and propulsion. This patient has a valgus strike, then continues in
pronation during the flat foot stage, and propulsion is also in pronation.
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What diagnosis and treatment or solution was
provided to the patient?

Following the various examinations carried out, it was determined that the patient had a
tendency to pronate.

When walking he compensates because he does not feel sufficient support on the inside, and
when running the pronation is tangible.

Orthopaedic soles will be made for running with the intention of controlling the collapse of the
midfoot. They will also be worn when walking.

He will be referred to a physical therapist to see if the reinforcement of internal vastus could be
helpful.

A consultation with an orthopaedic surgeon will also be recommended.
With regard running, he should speed up his cadence, which could in fact change his striking

type, changing to a striking type that is more midfoot. This should be done in a progressive
manner to avoid provoking injuries.
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Digitsole Pro, an international Establishment
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ISO 13485 : 2016
Regulatory requirements are increasingly stringent throughout
every step of a product’s life cycle, including service and
delivery. Increasingly, organizations in the industry are expected
to demonstrate their quality management processes and
ensure best practice in everything they do. This internationally
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ISO 27001 : 2017
International standard for information security. It's a
requirement for establishing, implementing, maintaining
and continually improving an information security
management system (ISMS) -We make the information
assets we hold more secure.

agreed standard sets out the requirements for a quality
management system specific to the medical devices industry.
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