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Intro

• 45 minutes:
Healing

Multifocal Factors in

• 10-minutes:

Break

• 45 minutes:

Optimizing Healing

• 10 minutes:

Summary and wrap up
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GOAL AND OBJECTIVES

IN T RO D U C T IO N

Goal of this lecture in this series:
§ Share clinical experience, enhanced by
evidence, built on the structured foundation
of IAOM: knowledge of anatomy, precise
clinical diagnosis, with an understanding of
pathology and specific treatment.

I’m glad you are here!
• Let’s open a 12-week window of opportunity for you to
heal…
• Pain is a wonderful way of letting us know it’s time to make
a change….

Objectives:

• Gain insight into many contributions
to a musculoskeletal state of being.

• You have a chance now to determine the health of your
next 20 years….

• Gather tools for educating patients
on optimal healing and tissue
recovery after injury or surgery.
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• 5 minutes:

• You’ve seen the 60-year-old that looks/acts like they are 80?
And the 80-year-old that looks/acts like they are 60? Which
would you rather be?
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OUR CASE
• 55-year-old

ROTATOR CUFF DISEASE
IMPINGEMENT TO TENDINOPATHY TO TEAR

INFLUENCING FACTORS
AGE
AGE

Our case

Frequency of tendon injuries increases dramatically with age.

• 55 y/o male
electrician, has
c/o R shoulder
pain of insidious
onset one week
prior to
evaluation.

• Related to metabolic activity, viability, proliferation and
biosynthesis
• Lower cell density, leading to reduced intercellular
communication and therefore reduce capacity for signal
transduction in response to injury
• Incidence of rotator cuff tears is greater than 25% of
population over the age of 60

• Many of these patients will progress to a symptomatic rotator cuff tear in the
future.

Sher JS, et al. Abnormal findings on magnetic resonance images of asymptomatic shoulders. The Journal of bone and joint surgery American volume. 1995; 77:10–
15.
Mall NA, et al. Symptomatic progression of asymptomatic rotator cuff tears: a prospective study of clinical and sonographic variables. The Journal of bone and joint
surgery American volume. 2010; 92:2623–2633.
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INFLUENCING FACTORS
AGE

INFLUENCING FACTORS
AGE
Photo by AllGo - An App For Plus Size People on Unsplash

• Aging affects almost all physiological processes but changes in body
composition and phenotype are most observable.
• Loss of bone and muscle
• Increase in body fat or redistribution
• Decreased resting cardiac output, maximum breathing capacity, renal
filtration rate, nerve conduction velocity
• Dehydration due to decreased nocturnal antidiuretic hormone secretion
• Low grade chronic inflammation
JararINasablan PJ, et al. Aging human body:
Change in bone muscle and body fat with
consequent changes in nutrient intake. Journal
of Endocrinology. 2017; 234:R37-R51.
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• Asymptomatic rotator cuff tears are demonstrated in 40% of persons over the
age of 50 years, 54% in those over 60 years, and 65% in persons over 70.

da Motta GR, et al. Evidence of genetic variations associated with rotator cuff disease. Journal of shoulder and elbow surgery. 2014;23:227–235.
Milgrom C, et al. Rotator-cuff changes in asymptomatic adults. The effect of age, hand dominance and gender. The Journal of bone and joint surgery British
volume. 1995; 77:296–298.

Connizzo B, et al. Age-associated changes in the response of tendon explants to stress deprivation is sex-dependent. Connect Tissue Res. 2020. 61:48-62.
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• Rotator cuff disease is a common disorder and affects 30–50% of the
population older than 50 years of age

• Both dietary and lifestyle influences will contribute to low grade chronic
inflammation
• Predicted that by 2030, people over 65 in US will double
= 70 million = 20% population

Changes in body composition
• 5%-25% decrease in resting metabolic rate leading to weight gain and body fat even
with unchanged dietary intake and exercise habits.
• Body fat starts gradually increasing between 20-25 years until 65 years.
• Fat redistributes to the abdominal area, visceral organs, muscle and bone
• Muscle mass peaks at age 30 and then declines with 20% to 40% decrease by age 70
• Declines more pronounced in women
• Most studied: bone loss, which can reach 20% in the 5-7 years after menopause and 0.51.0% thereafter.
• Men lose bone mass later in life, at rate of 0.5% to 1.0% per year

JararINasablan PJ, et al. Aging human body: Change in bone muscle and body fat with consequent changes in nutrient intake. Journal of Endocrinology. 2017;
234:R37-R51.
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• Patients older than 65 years …
• Double the odds of having a postoperative complication following
arthroscopic rotator cuff repair
• Nearly 3 and 6 times the odds of having a respiratory complication
and a urinary tract complication, respectively.

Photo by Aziz Acharki on Unsplash

• Rate of complication 0.46% in patients younger than 55 years,
0.52% in those aged between 55-65 years, and 1.13% in those >65
years

Padaki AS, et al. Effect of age on short-term postoperative complications following arthroscopic rotator cuff repair. JSES Open Access. 2019;3:194-198.
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• Prevalence of rotator cuff tears is about 50% in over 70 years of age …
Retear rates are between 20% and 70%.
• With increasing age and activity level of population, incidence of rotator cuff tears is predicted to rise.
Despite advances in rotator cuff repair technique, the retear rate remains high in elderly patients.

Photo by Jonathan Cosens Photography on Unsplash

INFLUENCING FACTORS
AGE

INFLUENCING FACTORS
AGE`

• Aging negatively influences tendon-to-bone healing after rotator cuff repair
• In early stages of healing: tendon to bone junction is replaced by fibrotic tissue with poor biomechanical
properties making the repair construct prone to failure.
• Over weeks and months, remodeling occurs to a more organized and mechanically robust construct.
• Studies are looking at the addition of adding growth factors, stem cells or PRP.
• Two factors influence the outcome
• Strength of suture repair, increased sutures lead to increased strength
• Efficacy of the healing itself
• At all ages, macroscopic healing of tendon to bone junction observed at 8 weeks, but histologic
healing occurred at 12 weeks after surgery. Less robust with age.

Plate JF, et al. Advanced age diminishes tendon-to-bone healing in a rat model of rotator cuff repair. Am J Sports Med. 2014; 42:859-869.
Jensen A, et al. Factors influencing the reparability and healing rates of rotator cuff tears. Current Reviews in Musculoskeletal Medicine. 2020; 13:572-583.
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Our case
•

55 y/o male electrician, has c/o R
shoulder pain of insidious onset one
week prior to evaluation. He
demonstrates mild thoracic
kyphosis with rounded shoulders
and forward head posture.

•

PMH for asthma and

frequent

INFLUENCING FACTORS
OCCUPATIONAL ACTIVITIES

INFLUENCING FACTORS
AGE

Our case
• 55 y/o male electrician, has c/o R
shoulder pain of insidious onset one
week prior to evaluation. He
demonstrates mild thoracic kyphosis
with rounded shoulders and forward
head posture.

indigestion, for which he is
currently not being treated.

• Changes in dietary intake and nutrient requirements
• Medications like proton pump inhibitor, and H2 blockers
(to treat GERD) and metformin (anti-diabetic) can lead to
deficiency of

• It is commonly assumed that bone mass increases with all
types of vigorous physical activity, yet persistent excessive
loading with either exercise or occupational tasks can lead to
diminishing returns in bone mass or quality and even induce
microcracks or stress fractures.
• Repetitive overloading induces systemic and local
inflammatory responses that can stimulate bone adaptation,
repair, resorption, or further injury, based on superimposed
processes in all involved tissues.

• Vitamin C, vitamin B12, calcium, magnesium and iron

JararINasablan PJ, et al. Aging human body: Change in bone muscle and body fat with consequent changes in
nutrient intake. Journal of Endocrinology. 2017; 234:R37-R51.
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• Responses in bone are complex and multifactorial. Yet
unclear are load exposure thresholds and mechanisms that
lead to pathological bone responses with persistent muscle
contraction overloading of bone.

Barbe MF, Popoff SN. Occupational activities: Factors that tip the balance
from bone accrual to bone loss. Exerc Sport Sci Rev. 2020 Apr;48(2):59-66.
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ADDITIONAL CONSIDERATIONS
METABOLIC SYNDROME

ADDITIONAL CONSIDERATIONS
IN THIS CASE

• Signs that Rule Out or Confirm
• Elevated waist circumference
• Metabolic Syndrome
• Different organizations
have different
definitions; in general,
must have 3 or more of
the features.

• Asthma

Our case
•

PMH for asthma and frequent indigestion,
for which he is currently not being
treated.

•

He used to be an active recreational
athlete playing football in high school,
community club rugby in his 20’s and 30’s,
and in the past 10 years his only sport is
golfing. He notes he has gotten more
sedentary with age and has put on a few
pounds over the years.

• Lung function? Rib function?
• Indigestion, what’s his gut function?

• Men ≥ 40 inches
• Women ≥ 35 inches
• Elevated blood pressure ≥ 130/85 mm Hg
• Elevated triglycerides ≥ 150 mg/dL
• Reduced HDL (good) cholesterol

• Nutrition?

• Men < 40 mg/dL

• Is this interfering with sleep?

• Women < 50 mg/dL
• Elevated fasting glucose: ≥ 100 mg/dL

• Sedentary?

• (or use of medication for hyperglycemia)

• Is there any daily exercise?
• How much overweight?

13
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INFLUENCING FACTORS
METABOLIC SYNDROME
BODY MASS INDEX, BMI

ADDITIONAL CONSIDERATIONS
METABOLIC SYNDROME
Our case

• He used to be an active recreational
athlete playing football in high school,
community club rugby in his 20’s and
30’s, and in the past 10 years his only
sport is golfing. He notes he has
gotten more sedentary with age and
has put on a few pounds over the
years.

• Not a specific diagnosis per se, rather an
indication of the health of the patient
• Metabolic
Syndrome

Where is the patient on a
general wellness spectrum?

• Constellation of
disorders with
snowball effect

• Spectrum of healthy to illness
• - that is the important point
• This is important to us as first contact
clinicians

• At 6 feet tall, he would have to
weigh 300# to reach a BMI of >40.
• Picture is 6’, 310#, for BMI = 42

• Chance to educate
• May explain barrier to healing

• 6’, 230# is BMI = 31

• May want to take precautions with
vigorous exercise

• Patients with a BMI >40 had higher overall complication rate
(2.3% vs 1.4%), as well as higher rates of readmission,
pneumonia, progressive renal insufficiency, and cardiac arrest.
• BMI >40 was associated with an increased risk of major
complications
• A BMI cutoff of 40 would avoid 12% of major complications
• Patients with a BMI over 30 had longer operative times,
greater lengths of stay, and worse functional outcomes than
patients with a BMI of less than 30.3
• Our results showed that obesity was not a contraindication
to shoulder arthroscopy, but it was more difficult…

Rubenstein W, et al. The impact of body mass index on complications after shoulder arthroscopy: should surgery eligibility be determined by body mass index
cutoffs? The Journal of Arthroscopic and Related Surgery. 2019; 35:741-746.
Abboud J. Editorial Commentary: Medicine Is About Shared Decision Making and Discussion of Risk-Benefit Ratios-Body Mass Index Cutoffs Are Unjust. The
Journal of Arthroscopic and Related Surgery. 2019; 35:747-748.
Jensen A, et al. Factors influencing the reparability and healing rates of rotator cuff tears. Current Reviews in Musculoskeletal Medicine. 2020; 13:572-583.

Feldeisen SE, Tucker KL. Nutritional strategies in the prevention and treatment of metabolic syndrome. Appl Physiol Nutr Metab. 2007; 32 (1): 46–60.
Katzmaryk PT, et al. Targeting the metabolic syndrome with exercise: Evidence from the HERITAGE family study. Med. Sci. Sports Exerc. 2003; 35 (10): 1703–1709.
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• N = 26,509 shoulder arthroscopy cases with 383 major
complications, for an overall rate of 1.4%.
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INFLUENCING FACTORS
METABOLIC SYNDROME
HIGH CHOLESTEROL

OTHER COMORBIDITIES:
DIABETES

• Patients with rotator cuff tears more likely to have hypercholesterolemia
when compared with patients in the control group.
• High cholesterol may be an adversely affecting factor in the treatment of
supraspinatus tendinopathy with or without tear. Patients with high
cholesterol had:

• Higher incidence of full-thickness rotator cuff tears in diabetic patients
• Poorer outcomes in diabetic patients after arthroscopic repair.

• Poorer results with conservative care
• Less pain reduction
• Less range of motion

Photo by Jonathan Borba on Unsplash

Diabetes is the very right side of the
Metabolic Syndrome spectrum….

• Considering that patients with elevated serum cholesterol levels may have a
reduced ability to heal from rotator cuff tendon injuries, they would benefit
from a warning to avoid activities that could delay tendon healing.

Kim JM, et al. Influence of hyperlipidemia on the treatment of supraspinatus tendinopathy with or without tear. Ann Rehabil Med 2016;40(3):463-469.
Lai J, Gagnier JJ. The effect of lipid disorders on the risk of rotator cuff disease. JB JS Open Access. 2018 Sep 13;3(3):e0018.
Jensen A, et al. Factors influencing the reparability and healing rates of rotator cuff tears. Current Reviews in Musculoskeletal Medicine. 2020; 13:572-583.
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Abate M, Schiavone C, Salini V. Sonographic evalu-ation of the shoulder in asymptomatic elderly sub-jects with diabetes. BMC Musculoskelet Disord 2010; 11:278.
Clement ND, Hallett A, MacDonald D, Howie C, McBirnie J. Does diabetes affect outcome after arth-roscopic repair of the rotator cuff? J Bone Joint Surg Br 2010;92:1112-7.
Jensen A, et al. Factors influencing the reparability and healing rates of rotator cuff tears. Current Reviews in Musculoskeletal Medicine. 2020; 13:572-583.
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OTHER COMORBIDITIES: SMOKING

OTHER COMORBIDITIES: SMOKING
• Smoking is associated with rotator cuff tears, shoulder dysfunction, and shoulder symptoms. Accelerates
degeneration and increase the prevalence of larger tears.

Effect of smoking on the long head of the biceps

• Lead to tears at a younger age

• active and former smokers had more advanced degenerative process of
tendinous tissue; moreover, it was worse in the group of former smokers.

• Associated with poor clinical outcomes after repair and poor healing outcomes of small to medium tears.
Because smoking temporarily decreases tissue oxygenation and nicotine is a vasoconstrictor, effect of smoking hits already
hypovascular areas, such as the soft tissue within the shoulder

• Subjects who smoke more than 20 cigarettes per day also had more advanced
microscopic alterations.

• Smoking impairs vascularization of the biceps tendon in chronic tendinopathy with decrease in neovascuarlization.

• The most severe microscopic alterations occurred in the former smokers who
used tobacco for more than 20 years.

• RC appear simultaneously with LHBT in 67.5% of cases
• 43% of patients with distal biceps tendon ruptures were active smokers and had a 7.5 times higher risk of complete distal biceps
tendon ruptures.

• In 1965, 45% of Americans smoked, today it’s only 15.2%
Bishop JY, et al. Smoking Predisposes to Rotator Cuff Pathology and Shoulder Dysfunction: A Systematic Review. he Journal of
Arthroscopic and Related Surgery, 2015; 31: 598-1605.
Santiago-Torres J, et al. The Effect of Smoking on Rotator Cuff and Glenoid Labrum Surgery: A Systematic Review. Am J Sports
Med. 2014; 43:745-753.
Zabrzynski J, et al. Correlation between smoking and neovascularization in biceps tendinopathy: A functional preoperative and
immunohistochemical study.Ther Adv Chronic Dis. 2020; 11:1-13.
Safran MR, Grahm SM. Distal biceps tendon ruptures: incidence, demographics, and the effect of smoking. Clin Orthop Relat Res.
2002; 275-283.
Jensen A, et al. Factors influencing the reparability and healing rates of rotator cuff tears. Current Reviews in Musculoskeletal
Medicine. 2020; 13:572-583.
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• 16.8% in 2014
• 25% in 1997

Zabrzynski J, et al. Cigarette smoking intensifies tendinopathy of the LHBT a microscopic study after arthroscopic treatment. Pol J Pathol. 2019; 70:134-138.
In 1965, 45 Percent of Americans Smoked, Today It's Only 15 Percent | Smart News | Smithsonian Magazine, January 18, 2021.
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OTHER COMORBIDITIES:
MYOFASCIAL PAIN SYNDROME

OTHER COMORBIDITIES:
MYOFASCIAL PAIN SYNDROME
Look for
additional factors
influencing
myofascial pain…
Like posture,
anxiety and
sleep…

• Postural syndrome, such as arm bracing on knees

Commonly associated with

• Overloads muscles of the shoulder girdle, arm, and
particularly triceps

• Postural syndrome, shoulder impingement,
osteoarthritis, CRPS,

• Trigger points

• Depression and anxiety – relation may be bi-directional

• scalenes,

• In turn, further associated with

• coracobrachialis,

• Less social support

Our case

• Triceps

• PTSD

• R shoulder pain of
insidious onset one
week prior to
evaluation. He
demonstrates mild
thoracic kyphosis
with rounded
shoulders and
forward head
posture.

• Shoulder pain

• Bi-directional association with sleep disturbances and pain,
both acute and chronic

• MTrPs can coexist with any degenerative subacromial
condition.

Diagnostically important to realize that MFPS coexists with other
medical conditions

• If not taken into consideration, they could perpetuate and
aggravate the problem, hindering diagnosis and making the
applied treatments ineffective.

Therapeutically, it will be important to treat the myofascial pain
along with the primary problem

Vulfsons S, Minerbi A. The case for comorbid myofascial pain – A qualitative review. International Journal of Environmental Research and Public Health. 2020; 17:5188.
Edwards J. The importance of postural habits in perpetuating myofascial trigger point pain. Acupuncture in Medicine. 2005; 23,2:77-82.
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Edwards J. The importance of postural habits in perpetuating myofascial trigger point pain. Acupuncture in Medicine. 2005; 23,2:77-82.
Perez-Palomares S, et al. Contributions of myofascial pain in the diagnosis and treatment of shoulder pain. A randomized control trial. BMC Musculoskeletal Disorders. 2009; 10,92.
Bron C et al. Treatment of myofascial trigger points in common shoulder disorders by physical therapy: A randomized controlled trial. BMC Musculoskeletal Disorders. 2007; 8,107.
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OTHER COMORBIDITIES:
MYOFASCIAL PAIN SYNDROME
• Latent trigger points in upward scapular rotators alters the
muscle activation pattern during scapular plane elevation,

So the latent
trigger points
may have caused
the impingement
and rotator cuff
pathology…..

• Predisposing to overuse conditions including
impingement syndrome, rotator cuff pathology and
myofascial pain.

OTHER COMORBIDITIES:
MYOFASCIAL PAIN SYNDROME

These can be
addressed locally,
and also
systemically……

• Pectoralis minor

• biceps…

• Significant positive correlation between the
number of TrPs and pain intensity was
found.

• Deltoid

23

• infraspinatus (42%), and
• subscapularis (42%).
• levator scapulae,
• pectoralis major,

• Infraspinatus

• Levator scapula

• supraspinatus (67%),

• Also,

• Upper, middle, and lower trapezius
• Serratus anterior

• Rhomboids

Shoulder Impingement Syndrome
• Active TrPs most prevalent

Lucas K, et al. muscle activation patterns in the scapular positioning muscles during loaded
scapular plane elevation: The effects of latent myofascial trigger points. Clinical Biomechanics.
2010. 25:765-770.
Hidalgo-Lozano A et al. muscle trigger points and pressure pain hyperalgesia in the shoulder
muscles in patients with unilateral shoulder impingement: A blinded, controlled study. Exp
Brain Res. 2010; 202:915-925.

Hidalgo-Lozano A et al. muscle trigger points and pressure pain hyperalgesia in the shoulder muscles in patients with unilateral shoulder
impingement: A blinded, controlled study. Exp Brain Res. 2010; 202:915-925.

24
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OTHER COMORBIDITIES:
YOUR PARTNER’S STRESS

OTHER COMORBIDITIES: STRESS
• Stress can significantly slow wound healing:
effects of stress on healing have important implications in the context of surgery and
naturally occurring injuries or wounds,

• Perceived stress can alter the hypothalamic-pituitary-adrenal axis and its end product,
cortisol
• The more people and their partners felt stressed, the worse their own health and wellbeing
• greater perceived stress in one partner was associated with higher blood pressure in the other
partner
• these dysregulated patterns affect multiple regulatory systems, such as immune, metabolic, and
autonomic function, which can increase morbidity and mortality risks

• Interventions to reduce stress (e.g., exercise, social support) can prevent stress-induced impairments
in healing.
• Although healing is a consistent and regulated process, stress can affect its progression via multiple
immune and neuroendocrine pathways. For instance…
• Multiple studies demonstrated caregiving is associated with significant immune dysregulation.
Consistent with these findings, women caregivers took 9 days, or 24% longer to heal a small
standardized punch biopsy wound than did well-matched controls

• Spouses’ cortisol levels and diurnal rhythms are also connected. Couples’ cortisol can
synchronize or co-vary over time, meaning partners’ cortisol changes in unison.
• Cortisol follows a diurnal rhythm, with a healthy diurnal rhythm peaking within an hour of waking
and gradually declining across the day. However, chronically elevated stress can dysregulate the
diurnal rhythm

• In a sample of 11 dental students, mucosal punch biopsy wounds placed in the hard palate healed
an average of 40% more slowly during an examination period than during a vacation period
• Even a single half-hour marital conflict discussion in a laboratory setting can slow wound healing:
married couples healed standardized blister wounds more slowly after a conflictive interaction
than after a supportive interaction. Couples who demonstrated consistently high levels of hostile
behavior during both conflictive and supportive interactions healed wounds at 60% of the rate of
low hostile couples.
Christian LM, et al. Stress and wound healing. Neuroimmunomodulation. 2006; 13:337-346.
Kiecolt-Glaser JK, et al. Hostile marital interactions, proinflammatory cytokine production, and wound healing. Arch Gen Psychiatry. 2005;62:1377–1384.
Walburn J, et al. Psychological stress and wound healing in humans: A systematic review and meta-analysis. Journal of Psychosomatic Research. 2009; 67:253-271.
Gouin JP, et al. Marital behavior, oxytocin, vasopressin, and wound healing. Psychoneuroendocrinology. 2010; 35:1082-1090.
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• The more people felt understood, cared for, and appreciated by their partners, the
steeper (i.e., healthier) their diurnal cortisol slopes were 10 years later.
• Thus, having a less stressed partner was link to steeper and thus healthier cortisol
slopes.
Falconer MK, et al. Stress from daily hassles in couples: its effects on intradyadic stress, relationship satisfaction, and physical and psychological well-being. J. Marital Fam. Ther. 2015; 41, 221–235
Shrout MR, et al. Cortisol slopes and conflict: A spouse’s perceived stress matters. Psychoneuroendocrinology. 2020; 121:104839.
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OTHER COMORBIDITIES: SLEEP
OTHER COMORBIDITIES: SLEEP
• Epidemiological studies have shown that sleep disorders involve 15% to 35% of the
general population
• Interferes with normal physical, mental, social, and emotional functioning and it negatively
affects patient’s quality of life, causing mood disorders and anxiety

Results:

• Can have consequences on ability to perform daily life activities

• The response rate was 28% (n=76). Most
respondents (93%) agreed poor sleep is associated
with impaired function. Eighty-two percent agreed
that PTs should assess patients' sleep habits and
sleep quality, and 95% agreed that addressing sleep
issues may impact PT outcomes. The majority did
not receive education about sleep during entry-level
PT education (75%) or following graduation (86%).

• Majority of patients with rotator cuff tears had a sleep disturbance with only 11% of
patients with symptomatic tears claiming to have a normal sleep,
• Sleep quality correlated with pain and factors as comorbidities, obligatory position
during nighttime, preoperative and prolonged postoperative use of narcotics and
psychiatric issues play an important role in sleep quality.
• Can negatively impact all areas of a patient’s life
• Functional limitations

Catherine F Siengsukon CF, et al. A survey of physical
therapists' perception and attitude about sleep. J Allied
Health. 2015;44(1):41-50.

• Lead to depression and anxiety
Longo UG, et al. Sleep Disturbance and Rotator Cuff Tears: A Systematic Review. Medicina (Kaunas) . 2019 Aug 8;55(8):453.
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OPTIMIZATION
LET’S CREATE YOUR FOUNTAIN OF
YOUTH!

Wellness Routine
• Sleep

BREAK

• Nutrition
• Hydration

10 minutes

• Movement

And other ways to
manage
inflammation……

• Create a sense of well
being in your life
• Start with 20-30 minutes a
day

29
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INFLUENCING OUTCOMES:
UNDERSTANDING THE ROLE OF NSAIDS
Pain over 4/10:
- Not healing
- Immune system compromised

OPTIMIZATION : SLEEP
• Postoperative sleep disturbance is a common occurrence with significant adverse effects on patients. The
development of postoperative sleep disturbance is multifactorial and involves the surgical inflammatory
response, the severity of surgical trauma, pain, anxiety, the use of anesthetics and environmental factors such
as nocturnal noise and light levels.

• Nonsteroidal anti-inflammatory drugs (NSAIDs) are being increasingly
employed as a part of multimodal non-opioid strategies to treat postoperative
pain. In the present study, we sought to review the effects of short-term NSAID
use on musculoskeletal soft-tissue healing.

• Harmful effects

• Conclusions: Current limited evidence demonstrates that selective COX-2
inhibitors (Bextra, Celebrex, Vioxx) can negatively affect healing of
musculoskeletal soft tissue after surgical repair. In contrast, the majority of
studies demonstrate that nonselective COX inhibitors (aspirin, ibuprofen, and
naproxen) have no negative effect on musculoskeletal soft-tissue healing.

• Leads to catabolic state leading to delayed recovery
• Impairs cognitive function
• As little as one hour of sleep loss alters pain perception

• Conclusions: The current literature does not provide sufficient evidence for or
against the use of NSAIDs following acute injury or surgical repair of the
tendon-bone interface.

• Activates sympathetic nervous system
• Cardiovascular events
• It is likely that a combination of pharmacological and non-pharmacological therapies will have the greatest impact…

Ghosh N, et al. Nonsteroidal anti-inflammatory drugs (NSAIDs) and their effect on musculoskeletal soft-tissue healing: a scoping review. JBJS Rev. 2019 Dec;7(12):e4.
Duchman K, et al. The effect of non-steroidal anti-inflammatory drugs on tendon-to-bone healing: a systematic review with
subgroup meta-analysis. Iowa Orthopedic Journal. 2019; 39:107-119.
Constantinescu D, et al. Effects of perioperative Nonsteroidal Anti-inflammatory Drug administration on soft tissue healing: A systematic review of clinical outcomes after
sports medicine orthopaedic surgery procedures. The Orthopaedic Journal of Sports Medicine. 2019; 7:232596711938873.
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Rampes S, et al. Postoperative sleep disorders and their potential impacts on surgical outcomes. J Biomed Res. 2019 Aug 29;34(4):271-280. SchuhHofer S, Wodarski R, Pfau DB, et al. One night of total sleep deprivation promotes a state of generalized hyperalgesia: a surrogate pain model to
study the relationship of insomnia and pain. Pain, 2013, 154(9): 1613–1621.

32
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SLEEP -HELPFUL STRATEGIES

OPTIMIZATION: NUTRITION

• Pharmacologic
• Dexmedetomidine, Zolpidem
• Non Pharmacologic
• Melatonin
• Low noise and light levels

Interestingly, I find
many
physicians/surgeons
uninterested in
nutrition……

• Rickets – lack of vitamin D
• First described in 1650, not
understood until 1920.

• Use of ear plugs and mask
• Relaxation

• 1822, sunlight’s role in the cure 1st
described

Rampes S, et al. Postoperative sleep disorders and their potential impacts on surgical outcomes.
• White noise/music
J Biomed Res. 2019 Aug 29;34(4):271-280.
Hu RF, et al. Non-pharmacological interventions for sleep promotion in the intensive care unit.
• Aromatherapy
Cochrane Database Syst Rev, 2015, (10): CD008808.
de Souza Machado F, et al. Non-pharmacological interventions to promote the sleep of
patients after cardiac surgery: a systematic review. Rev Lat Am Enfermagem, 2017, 25: e2926.
Scarpa M, et al. Randomized clinical trial of psychological support and sleep adjuvant measures for
postoperative sleep disturbance in patients undergoing oesophagectomy. Br J Surg, 2017, 104(10): 1307–1314.
Hwang E, Shin S. The effects of aromatherapy on sleep improvement: a systematic literature review and metaanalysis. J
Altern Complement Med, 2015, 21(2): 61–68.
Karadag E, et al. Effects of aromatherapy on sleep quality and anxiety of patients. Nurs Crit Care, 2017, 22(2): 105–112.

33

• Scurvy – lack of vitamin C

• Cod liver oil used to treat rickets (and
a variety of maladies).

• After the success of treatment of rickets, it is
disappointing that we are still wondering in the twentyfirst century whether supplementation of a substance
synthetized millions of years ago by plankton and
necessary for growth of all the animals may improve (or
not) clinical and functional outcomes of a simple
fracture in humans.
• Vitamin D levels improvements are associated with
better functional and clinical outcomes after some
surgical procedures and improvement of immunity
to decrease the risk of infection in arthroplasties.

Hernigou P, et al. Vitamin D: part II; cod liver oil, ultraviolet radiation, and eradication of rickets. International Orthopaedics (2019) 43:735–749.
Hernigou P, et al. Vitamin D history part III: the “modern times”—new questions for orthopaedic practice: deficiency, cell therapy, osteomalacia, fractures,
supplementation, infections. International Orthopaedics (2019) 43:1755–1771.
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INFLUENCING OUTCOMES:
NUTRITION: VITAMIN D

INFLUENCING OUTCOMES: NUTRITION
VITAMIN D
• Vitamin D deficiency is defined as 25-hydroxyvitamin D level 20
ng/mL (50 nmol/L).
• Prevalence of vitamin D deficiency is 36% to 47% in general population in
the US and European adults,

• Vitamin D3 preferable for supplementation, with varying ranges of recommended dosages. (RDAs) for vitamin D is 600
IU for ages 1–70, and 800 IU for ages 71 and older,
• Treatment dosages for low vitamin D for patients with levels between 25–30 ng/mL are 2000–4000 IU D3 daily, and
50,000 IU once a week of D2 for 8 to 12 weeks for those with serum levels < 25 ng/mL

• There is a link between vitamin D and rotator cuff muscle fatty
infiltration

• vitamin D prevented cartilage loss through the regulation of type II collagen turnover. Patients with decreased articular cartilage
thickness were more likely to be vitamin D insufficient and concluded that low levels of vitamin D is a risk factor for the development
of osteoarthritis

• The biomechanical and histological data suggest that low vitamin D
levels may negatively affect early healing at the rotator cuff repair
site because…
• A patient with osteopenia and osteoporosis presents a difficult challenge
for the surgeon contemplating arthroscopic rotator cuff repair.
• Deficiencies in bone mineralization have a profound effect on the
greater tuberosity and thus can negatively impact rotator cuff repair
healing.

• significant increase in muscle strength when healthy adults ages 18–40 received vitamin D3 supplementation.
• older adults with 25 OHD < 40 nmol/L were most likely to improve their muscle performance on strength testing with
supplementation (dosing of 800–1000 IU/day)
• increased inflammation in knee joint tissues, increased fatty infiltration in the soft tissue, and increased chondrocyte clustering in the
articular cartilage, in the vitamin D deficient and sufficient groups compared to the group supplemented with vitamin D
• athletes with inadequate levels of vitamin D had 3.61 higher odds of a hamstring strain compared to those with normal levels

Angeline ME. Effect of diet-induced vitamin D deficiency on rotator cuff healing in a rat model. Am J Sports Med. 2014; 42(1):27-34.
Entezari V, Lazarus M. Surgical considerations in managing osteoporosis, osteopenia, and vitamin D deficiency during arthroscopic rotator cuff repair.
Orthop Clin North Am. 2019; 50(2):233-243.
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Moon AS, et al. Current concepts in vitamin D and orthopaedic surgery. Orthop Traumatol Surg Res. 2019 Apr;105(2):375-382.
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CRPS AFTER INJURY/SURGERY
NUTRITION: VITAMIN C

OPTIMIZATION
NUTRITION: VITAMIN C

• May be due to bone microvascular changes with subsequent sympathetic nervous
system involvement.

• Enhances collagen synthesis and soft tissue healing.

• Pain that characterizes CRPS is spontaneous, disproportionate to the traumatic event
and is associated with hyperalgesia, and a variety of autonomic and trophic disorders.

• Powerful antioxidant by neutralizing deleterious reactive oxygen species (ROS)
responsible for cell death during the inflammatory phase.

• Higher chance of developing in women, in older individuals, in smokers, and in
patients with reduced bone strength.

• Induces tendon-derived stem cell mobilization, osteoblast growth and
differentiation, and fibroblast stimulation

• Early diagnosis is associated with remission in 80–90% of cases.

• Accelerates bone healing after a fracture, increase type I collagen synthesis,
and reduce oxidative stress parameters.

• typical onset of the disease is insidious over 2 weeks after surgery
• in the acute or subacute phase, infusion of bisphosphonates has proven to be the first-choice
of treatment.

• No adverse effects were reported with vitamin C supplementation in either
animal models or human participants; thus, oral vitamin C appears to be a safe
supplement

• Vitamin C has been found to be effective in prevention of CRPS.
• 500 mg daily, started immediately after surgery/injury and continued for 45-50 days

• Recommended upper limit for adults is 200 mg/day.
DePhillipo NN. Efficacy of vitamin C supplementation on collagen synthesis and oxidative stress after musculoskeletal injuries: A Systematic review. Orthop J Sports
Med. 2018 Oct 25;6(10):2325967118804544.

37

Corradini C, et al. Algodystrophy (CRPS) in minor orthopedic surgery. Clin Cases Miner Bone Metab. 2015; 12:21-25.
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OPTIMIZATION
ROLE OF NUTRITION IN TENDINOPATHY: FISH OILS, OMEGA 3

OPTIMIZATION
ROLE OF NUTRITION IN TENDINOPATHY
• Some metabolic pathological diet-related conditions affect tendon function.

• Dietary supplements may have a beneficial effect on tendon pathology, including that
of the rotator cuff.

• High cholesterol is a known risk factor for the development of tendinopathy and is a
clinical finding frequently seen in cases of rotator cuff tear.

• Evidence exists to support the use of supplements in the management of
tendinopathies, such as Omega 3 and anti-oxidants

• Diabetes mellitus and its association with tendon diseases is well known, particularly
rotator cuff tendinopathy.

• Diet appears to influence tendon pathology as a result of oxidative stress
• Consistent effects for fish oil supplements on reaction time, mood, cardiovascular dynamics
in cyclists, skeletal muscle recovery, the proinflammatory cytokine TNF-α, and post exercise
nitrous oxide responses (the latter best when taken with vitamin C).

• In addition to pharmacological and physical therapy, nutrition could represent an effective
tool for preventing and treating a pathology that requires, due to its complexity, a
multidisciplinary approach.

• With minimal side effects, fish oils could provide a nonpharmacological, low-risk
means of supporting tendinopathy rehabilitation

• Water, vitamin C, vitamin D, amino acids (creatine is made from two amino acids:
arginine and methionine), glucosamine chondroitin, curcumin, bromaline, boswellic acid
(Ayurvedic plant) and methylsulfonylmethane (MSM), all show anti-inflammatory
activity with positive effects on pain in muscle and tendon disorders…

Loiacono C. Tendinopathy: Pathophysiology, therapeutic options, and role of nutraceutics. A narrative literature review. Medicina (Kaunas) . 2019 Aug 7;55(8):447.

39

Lewis JS, Sandford FM. Rotator cuff tendinopathy: is there a role for polyunsaturated fatty acids and antioxidants? J Hand Ther. 2009;22(1):49-55.
McAnulty SR, et al. Effect of mixed flavonoids, n-3 fatty acids, and vitamin C on oxidative stress and antioxidant capacity before and after intense cycling. Int J Sport Nutr Exerc Metab
2011;21:328–37.
Lewis NA. Are there benefits from the use of fish oil supplements in athletes? A systematic review. Adv Nutr. 2020 Sep 1;11(5):1300-1314.
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ROLE OF NUTRITION IN FRACTURE RISK:
CALCIUM AND VITAMIN D

OPTIMIZATION
ROLE OF NUTRITION IN TENDINOPATHY: FISH OILS, OMEGA 3

• Omega-3 polyunsaturated fatty acids supplementation may have a modest
effect on disability and pain outcomes in RCRSP.
• This study investigated the efficacy of omega-3 supplements alongside an
exercise intervention for rotator cuff related shoulder pain.
• statistically and clinically significant improvements in disability and pain in participants
at 2, 3, 6 and 12 months.

What about
prevention? Do
you think our case
study took
supplements during
high school
sports?……

• The omega-3 group demonstrated a more rapid improvement in disability of 64%
improvement from baseline at 3 months, compared with a 42% in the placebo group

• In conclusion, we recommend, on the basis of the current evidence, that calcium
supplementation, with concomitant vitamin D supplementation, is supported for patients
at high risk of calcium and vitamin D insufficiency, and in those who are receiving
treatment for osteoporosis.

• Dosage: 3 grams of omega 3 per day

Sandford FM, et al. A randomised controlled trial of long-chain omega-3 polyunsaturated fatty acids in the management of rotator cuff related shoulder pain. BMJ Open Sport
Exerc Med. 2018 Oct 19;4(1):e000414.
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Sale C, Elliott-Sale KJ. Nutrition and athlete bone. Sports Medicine. 2019; 49S:S139-S151.
Harvey NC, et al. The role of calcium supplementation in healthy musculoskeletal ageing : An expert consensus meeting of the European Society for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases (ESCEO) and the International Foundation for Osteoporosis (IOF). Osteoporosis Int. 2017 Feb;28(2):447-462.
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NUTRITION AND WOUND HEALING
VITAMINS, MINERALS, CURCUMIN

OPTIMIZATION
NUTRITION AND HEALING
FOOD, SUPPLEMENTS & VITAMIN C

• Wound healing implicates several biological and molecular events, such as coagulation, inflammation, migrationproliferation, and remodeling.
• Effects of malnutrition
•

protein loss may negatively affect the whole immune process

•

adequate intake of carbohydrates is necessary for fibroblast migration during the proliferative phase.

Suggest the patient who
smokes counteract the
effects of nicotine by:
Taking vitamin C and B12,
drink green tea, and
melatonin at night.
Add a handful of grapes or
pecans to their diet.
They could put heat on the
area of injury and do
gentle aerobic exercise to
increase micro-circulation.

• Benefits of specific nutrients
•

Beyond micronutrients, arginine and glutamine, vitamin A, B, C, and D, zinc, and iron are essential for inflammatory process
and synthesis of collagen.

•

Anti-inflammatory and antioxidant properties of curcumin reduce the expression of tumor necrosis factor alpha (TNF-α)
and interleukin-1 (IL-1) and restore the imbalance between reactive oxygen species (ROS) production and antioxidant
activity. It induces cell death of inflammatory cells during the early phase of wound healing, thereby accelerates the healing
process by shortening the inflammatory phase. Curcumin facilitates collagen synthesis, fibroblasts migration, and
differentiation.

• Vitamin C/taurine demonstrated indirect effects on tendon healing through antioxidant activity.Vitamin A/glycine
showed direct effects on extracellular matrix tissue synthesis.Vitamin E shows an antiproliferative influence on collagen
deposition. Leucine directly influences signaling pathways to promote muscle protein synthesis.
• Since nutrition and nutrients in general might affect the wound healing process, nutritional assessment of patients at
risk of non-healing wounds could be the first step towards prevention and treatment.
Barchitta M, et al. Nutrition and wound healing: an overview focusing on the beneficial effects of curcumin. International Journal of Molecular Sciences. 2019; 20:119.
Tack C, et al. The physiological mechanisms of effect of vitamins and amino acids on tendon and muscle healing: A systematic review. International Journal of Sport Nutrition and
Exercise Metabolism, 2018, 28, 294-311.
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• Diet required by athletes to support bone health is similar to general population.
• Should try to achieve an energy availability above 30 kcal/kg-LMB/day to minimize negative effects
on bone. Athletes often consume 2-3 times more protein that RDA, which is likely beneficial.
Endurance athletes should consider increasing calcium intake before exercise. Important that
athletes consider the implications of their sport on their long-term bone health.
• We conclude that (1) calcium and vitamin D supplementation leads to reduction in fracture
risk, although population-level intervention has not been shown to be an effective public
health strategy; (2) supplementation with calcium alone for fracture reduction is not
supported by the literature; (3) side effects of calcium supplementation include renal
stones and gastrointestinal symptoms; (4) vitamin D supplementation, rather than calcium
supplementation, may reduce falls risk; and (5) assertions of increased cardiovascular risk
consequent to calcium supplementation are not convincingly supported by current
evidence.

• Increasing level of vitamin C in smokers reduces the oxidative metabolism of
nicotine and increases nicotine excretion in urine owing to the powerful
anti-oxidant properties of vitamin C.
• prescribing vitamin C to patients who smoke after bone surgery could positively
affect bone healing, even if only partially.
• Research has shown different antioxidants and vitamins such as green tea,
garlic, quercetin, ellagic acid (supplement, and found in grapes, strawberries,
raspberries, cranberries, pomegranates, walnuts, pecans and green tea),
curcumin, sesame seed, chitosan (supplement, and found in shells of lobsters,
crabs, and shrimp) , resveratrol, taurine, melatonin, coenzyme Q10, folic acid,
vitamin B12, and vitamins E and C to reduce the negative effects of
smoking/nicotine.

Kaya E, et al. Histopathologic and immunohistochemical investigation of the effects of vitamin C on bone healing in rats exposed to nicotine. J Oral Maxillofac Surg. 2020; 78:194.e1-194.e1.
Carr AC, Frei B: Toward a new recommended dietary allowance for vitamin C based on antioxidant and health effects in humans. 1999.Am J Clin Nutr 69:1086.
Sarısozen B, Durak K, Dınc¸er G, Bilgen OF: The effects of vita-mins E and C on fracture healing in rat. 2002. J Int Med Res 30:309.
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OPTIMIZATION
NUTRITION AND BONE HEALTH
FOODS AND SUPPLEMENTS

OPTIMIZATION
NUTRITION AND HEALING
FOODS
• Blueberries: findings are consistent with the reported beneficial effects of blueberry on bone tissue reported in animal studies, which suggest
that blueberry may be a useful supplement for the prevention and/or management of osteoporosis and osteogenic process.
•

• Flaxseed oil may be a therapeutic agent for high-fat-diet-induced bone loss, most
likely by promoting osteogenesis.

high antioxidant capacity and bioavailability

• Green tomato extract prevents bone loss, improves bone formation.
•

• Creatine supplementation (3-7 grams/day in various studies):

Among various nutrients in tomatoes, tomatidine, aglycone of a-tomatine, is present as a major glycoalkaloid especially abundant in unripe tomato
fruits. Green tomatoes have a high content of tomatine up to 500 mg/kg, while ripe tomatoes have less than 5 mg/kg. Tomatidine has attracted

• improves lean mass and muscle function particularly in conjunction with resistance training;

interest for its many biologic activities, which include cardioprotective, anti-inflammatory, antioxidative, and lifespan extension.

• it improves bone remodeling;

• Animal and cell studies suggest that dried plums and/or their extracts enhance bone formation and inhibit bone resorption through their
actions on cell signaling pathways that influence osteoblast and osteoclast differentiation. One serving, 4 dried plums, recommended.
DomazetovicV, et al. Blueberry juice protects osteocytes and bone precursor cells against oxidative stress partly through SIRT1. FEBS Open Bio. 2019; 9:1082-1096.
DomazetovicV, et al. Blueberry juice antioxidants protect osteogenic activity against oxidative stress and improve long-term activation of the mineralization process in human osteoblast-like
SaOS-2 cells: Involvement of SIRT1. Antioxidants. 2020; 9:125.
Nirmala FS, et al. Green tomato extract prevents bone loss in ovariectomized rats, a model of osteoporosis. Nutrients. 2020; 12:3210.
Friedman, M.; Levin, C.E.; Lee, S.-U.; Kim, H.-J.; Lee, I.-S.; Byun, J.-O.; Kozukue, N. Tomatine-Containing Green Tomato Extracts Inhibit Growth of Human Breast, Colon, Liver, and Stomach Cancer
Cells. JAFC 2009, 57, 5727–5733.
Hu, B.; Sun, X.;Yang,Y.;Ying, Z.; Meng, J.; Zhou, C.; Jiang, G.; Li, S.; Wu, F.; Zhao, X.; et al. Tomatidine suppresses osteoclastogenesis and mitigates estrogen deficiency-induced bone mass loss by
modulating TRAF6-mediated signaling. FASEB J. 2018, 33, 2574–2586.
Fang, E.F.; Waltz, T.B.; Kassahun, H.; Lu, Q.; Kerr, J.S.; Morevati, M.; Fivenson, E.M.; Wollman, B.N.; Marosi, K.; Wilson, M.A.; et al. Tomatidine enhances lifespan and healthspan in C. elegans through
mitophagy induction via the SKN-1/Nrf2 pathway. Sci. Rep. 2017, 7, 46208.
Wallace T. Dried plums, prunes and bone health: a comprehensive review. Nutrients. 2017; 9:401.
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• improves cognitive processing both at rest and under stress
• Note, high doses may affect kidneys or liver in the elderly.

Chen F, et al. Flaxseed oil ameliorated high-fat-diet-induced bone loss in rats by promoting osteoblastic function in rat primary osteoblasts. Nutrition and Metabolism. 2019; 16:71.
Gualana B, et al. Creatine supplementation in the aging population: effects on skeletal muscle, bone and brain. Amino Acids. 2016. 48:1793-1805.
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OPTIMIZATION
OPTIMISM VERSUS PESSIMISM

PRP AND ROTATOR CUFF INJURIES

• Optimistic participants had a 24% increased likelihood of maintaining healthy aging
related to chronic illness, cognitive impairment and good physical function

• PRP may reduce pain associated with lateral epicondylitis and rotator cuff
injuries.

• Optimists were less likely than pessimists to develop coronary heart disease(CHD),
were less likely to die from CHD-related causes, and had lower total mortality due
to all causes

• PRP in rotator cuff repair results in improved healing rates, pain levels, and
functional outcomes.

• Optimism was protective against stroke and against increase in carotid artery
blockage, and that optimists were less likely to be rehospitalized following coronary
bypass surgery

• PRP treatment with arthroscopic repair of rotator cuff tears decreases the
retear rate and improves the clinical outcomes.

Chen X, et al. The efficacy of platelet-rich plasma on tendon and ligament healing: A systematic review and meta-analysis with bias assessment. Am J Sports Med. 2018 Jul;46(8):20202032.
Hurley ET, et al. The efficacy of platelet-rich plasma and platelet-rich fibrin in arthroscopic rotator cuff repair: A meta-analysis of randomized controlled trials. Am J Sports Med. 2019
Mar;47(3):753-761.
Han C, et al. Is platelet-rich plasma an ideal biomaterial for arthroscopic rotator cuff repair? A systematic review and meta-analysis of randomized controlled trials. J Orthop Surg Res.
2019; 14:183.
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• Optimism has been linked to lower levels of two markers of inflammation, to
better antioxidant levels, to better lipid profiles, and to lower cortisol responses
under stress

Carver CS, Scheier MF. Dispositional optimism. Trends Cogn Sci. 2014; 18:293-299.
Kim E, et al. Optimism and healthy aging in women and men. American Journal of Epidemiology. 2019; 188: 1084-1090.
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ROLE OF OPTIMISM IN RECOVERY FROM
INJURY/SURGERY

EXERCISE AND OPTIMISM
• Physical activity/exercise is the best non-pharmacological therapy for the main
diseases associated with aging.
• In a study of older adults, the practice of physical activity or exercise positively
influenced both physical health and psychological well-being.
• Regular participation in physical activity programs reduced or prevent some of
the negative eﬀects of aging
• Moderate-intensity exercise program had a beneficial eﬀect on the immune
system.

What role to we play in fostering
optimism versus pessimism? Think
of our ability to verbally and
nonverbally influence placebo vs
nocibo!

• Specifically, moderate-intensity exercise was found to reduce the duration of illness.
• Only when an individual performs physical activity does he or she feel happy, satisfied
and adapted.

• Dispositional optimism is associated with faster healing rates, lower incidence of injury,
better psychological adjustment following injury
• Optimists employ approach-focused coping strategies aimed at managing stressors and this
leads to rehab compliance
• Pessimists employ avoidance coping strategies that seek to ignore, avoid or withdraw from
stressors and this is associated with lower rehab compliance
• A pre-operative assessment of a patient's optimism has potential to help guide
individualized treatment recommendations as well as identify individuals (i.e., more
pessimistic people) that are at risk of compromised post-surgical recovery outcomes.
These treatment recommendations should focus on how clinicians can positively
influence an injured athlete’s level of outcome-expectancy pre-surgery and secondary
appraisals early post-surgery regarding their perceived control over, and eﬀectiveness
dealing with, their injury.
• Facilitate patient’s knowledge and understanding of the injury/surgery, explain treatment options
to improve perceptions of control and autonomy,.
• Set goals with patient, that are flexible. Monitor and assess progress.

Martinez-Moreno A, et al. The influence of physical activity, anxiety, resilience and engagement on the optimism of older adults. International Journal of Environmental Research and
Public Health. 2020; 17:8284.
Rejeski, W.; Brawley, L.; Shumaker, S. Physical activity and sedentary behaviour: A population-bases study of barriers, enjoyment and preference. Health Psychol. 1996, 22, 178–188.
Weisser, B.; Preuss, M.; Predel, H.G. Physical activity for prevention and therapy of internal diseases in the elderly. Med. Klin. (Munich, Germany: 1983) 2009, 104, 296–302.
Nieman, D.C.; Pedersen, B.K. Exercise and immune function: Recent developments. Phys. Exerc. Med. 1999, 27, 73–80.
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Wadey R, et al. Effect of dispositional optimism before and after injury. Med Sci Sports Exerc. 2013; 45:387-394.
Williams T, et al. The role of optimism and psychosocial factors in athletes’ recovery from ACL injury: A longitudinal
study. Frontiers in Sports and Active Living. 2020; 2:116.
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ROLE OF GENETICS?

HOW C AN WE HELP OUR
PATIENTS IMPROVE OUTLOOK
AND MANAGE STRESS?
• Exercise

• Relative risks were increased for the siblings to have a full-thickness
tear, for a tear to progress in size, and for being symptomatic

• 10 minutes per day at a minimum
• Apply stability strategies to daily activities

• Significantly higher number of individuals with tears had family
members with a history of tears or surgery than those without
tears

• Nutrition
• Food and supplements
• Sleep

There may
well be a
chance to
influence for a
better
environment
of healing…

• Sense of well being
• “meditation”
• Related to the shoulder….. Qi Gong

• This could guide early detection of individuals at risk, prophylactic
rehabilitation, and potential gene therapies and regenerative
medicine interventions.
• Heritability rate of 18% and shared environmental contribution of
44%; 38% to single environment

Dabija DI, et al. Genetic and familial predisposition to rotator cuff disease: a systematic review. J Shoulder Elbow Surg. 2017; 26:1103-1112.
Cohen C et al. Genetic aspects in shoulder disorders. Rev Bras Ortop. 2020; 55:537-542.
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IN S U M M A RY

• Every patient deserves a multifactorial approach
for optimal healing:
• With this case, we want to consider and
address

QUESTIONS?

• Potential for metabolic syndrome
• Activity level

vphelps@iaom-us.com

• Nutrition
• Stress levels
• It can be easy to optimize; watch for levels of
engagement and go from there. Give hope and
gentle direction.
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Extremities

WHAT’S UP NEXT?
Upper Quarter
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