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A B S T R A C T

High intensity resistance training (HI-RT) is a treatment option for Knee Osteoarthritis (KOA). Isotonic machines
(leg press, leg extension) are utilized for standardization and reproducibility reasons, but the load used during the
protocol is often low, considering that elder people usually have low strength levels, training so with high in-
tensities calculated on low loads. The physiological response of an elder woman trained with high loads on a free
weight exercise, the regular barbell deadlift, with a 1 Repetition Maximum (1RM) of 100 kg, can be appreciated in
this report, so that for the first time we can see the effect of a one year of high intensity resistance training
program on a powerlifting exercise on a 72 year-old woman with KOA. A Western Ontario and McMaster Uni-
versities Arthritis Index (WOMAC) questionnaire was administered before starting the training program (T0) and
after 1 year of training, as long as a control RX, to evaluate the effect of HI-RT on joint functionality and quality of
life.
Introduction

Osteoarthritis is a disease characterized by degeneration of cartilages
and its underlying bone within a joint as well as bony overgrowth: today
it represents one of the major causes of disability, observed more in
women than in men, and this condition is considered nonreversible. 1,2

Symptoms like joint pain and stiffness, loss of flexibility, grating
sensation, swelling and tenderness are common signs of osteoarthritis
that usually progress, even slowly over years, causing increasing levels of
disability in the elder population.

Physical activity has been validated as a tool to reduce pain, improve
autonomy and function, and maintain a proper range of motion and
flexibility of the joint, applying a variety of stimuli such as aerobic and
aquatic training, flexibility and stretching, balance and proprioception
but also strength training.2–14

In this case report it seems to emerge that high intensity resistance
training, with compound barbell exercises such as the powerlifting
deadlift with high loads on the barbell, is compatible with physical
training prevention and rehabilitation program for patients with KOA.
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Methods

The patient is a 72 year-old woman, 80 kg of body weight and 160 cm
of height without other illnesses complaining a daily knee pain: a first RX
taken in November 2016 showed medial joint stress with meniscal
suffering and reshaping of the bone (Fig. 1). The pain was reported on a
daily basis and the Western Ontario and McMaster Universities Arthritis
Index (WOMAC) score was equal to 43%.

We started an initial training program, composed of aerobic training
of moderate intensity on a bike (20 min at 65%–70% of Maximum Heart
Rate), joint mobility, sensorimotor control, isometric and open-chain
training for the lower limb for four weeks.

After this initial conditioning program, we added a resistance training
protocol composed of quadrabar barbell deadlift, with an eight weeks
linear progression starting from 30 kg and reaching 60 kg.

In February 2017 we progressed to the powerlifting regular deadlift:
to achieve a proper technique on the exercise, the patient trained twice a
week with a first session focused on analytic training on partial phases of
the lift and a second one with a global approach with a light load and
slow tempo.
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Fig. 1. Left image baseline RX, November 2016; right image control RX,
August 2018.

Table 1
Baseline and Western Ontario and McMaster Universities Arthritis Index
questionnaires.

WOMAC
Questionnaire

Pain Stiffness Impact on Quality of
life

Overall

T0 – November 2016 10 6 28 45.8%
T1- August 2018 2 2 5 9.4%
Overall reduction �80% �66.6% �82.1% �36.4%
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Fig. 2 shows the patient during the initial and final phases of the lift,
and during competition.

From this point, we started an undulated periodization for 12 months,
with a lighter day focused on technique (55%–65% of 1 RM) and a
heavier training session (70%–90% of 1 RM). In February 2018 the pa-
tient was able to conquer her Italian master IV record during a national
deadlift competition with 100 kg on the barbell.

In August 2018 we required a second RX for checking the joint
response to this kind of heavy resistance training. We also administered a
new WOMAC questionnaire. From February to August the patient kept
her regular training routine with an undulated periodization.

RX analysis showed a clear joint morphology reshaping with more
functional load distribution, a widermedial joint space and a reduction of
bone rarefaction (Fig. 1), with a �34% concomitant reduction in the
WOMAC Osteoarthritis Index for a final 9% score (Table 1).

The reduction in WOMAC pain, stiffness and function scores are
consistent with other High Intensity Resistance Training (HI-RT)
studies,7,11,13 but the main difference consists in the use of a multi-joint
barbell exercise starting from a basic practice but that led to an excellent
result in a competitive sport such as powerlifting.

The evident reduction in Joint Space Narrowing (JSN) seems to be a
new finding, considering that the evidence collected only shows a
slowing in JSN progression with HI-RT and not a reversion.2

The patient gave informed consent before starting the study.

Discussion

It seems that KOA can not only slow down but even shows an
improvement in response to regular strength training both from a
Fig. 2. On the left: the patient during the 2 phases of the regular d
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morphological and functional perspective and consequently in symptoms
intensity.

It is possible that JSN can be slowed and possibly reversed via
strength training; we hypothesize an effect of rebalancing leg muscle
activation patterns, strengthening weak muscle groups that result in a
more centered alignment of the joint; joint also benefits of more cartilage
growth factors production (e.g. Transforming Growth Factor beta, TGF-β)
due to mechanical loading.12,14

Given the high heterogeneity in KOA condition and the necessary
training and supervision to proper use barbell exercises instead of
isotonic machines for resistance training, this program cannot be
generalized nor thought of as a gold standard; but this case report
highlights how under the supervision of trained and experienced
personnel, compound movements such as the barbell regular deadlift
could be used in selected population as an alternative option to isotonic
machine training.

The classic treatment approach to KOA through strength training is
usually composed of balance and aquatic exercises, low intensity aerobic
training and selective quadriceps reinforcement3–6; in this case report we
can see that given a proper technique and necessary supervision, even
free weights exercise like the powerlifting barbell deadlift, even with
high loads, can be very beneficial for KOA remission and it could become
a part of the normal life of the subject (becoming, in this case, a pleasant
hobby).

The strength of this finding is represented by the high load used and
long competitive training time without any injury or negative findings,
but important limits are that we've analyzed a single patient, the need for
expert supervision and proper patient instruction to reproduce a similar
situation in further studies.

Conclusions

More studies are needed to highlight the potential risks and benefits
of free weight exercise implementation in a regular strength training
program for KOA treatment in the elder population, using both high in-
tensity and high load, and to state that osteoarthrosis can ameliorate even
in the elder population.

The evident reduction in JSNmay be the first step, at least, to consider
this protocol as a valid alternative, considering that most of the evidence
eadlift; on the right: the patient lifting 100 kg in competition.
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collected, only shows a slowing in JSN progression with HI-RT and not a
reversion.2
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