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ABSTRACT

Study Design: Case series. Background
and Purpose: While shoulder pain is
common among adults, short- and long-term
outcomes remain inconsistent. The purpose
of this case series is to describe how incor-
porating interventions directed at the lumbar
spine in addition to traditional scapulo-
thoracic treatment may lead to improved
outcomes in patients with complaints of
shoulder pain. Case Description: Three
adults with complaints of shoulder pain were
treated with manual therapy and exercise
targeting the lumbar spine in addition to
the scapulothoracic region. Findings: Each
patient demonstrated clinically significant
improvements in self-reported pain and per-
ceived functional status allowing for return
to prior level of all recreational activities.
Clinical Relevance: This case series shows
the use of lumbar spine interventions in the
treatment of three adults with shoulder pain.
Conclusion: Positive outcomes with shoulder
pain and dysfunction suggest the addition of
lumbar specific interventions may be benefi-
cial for patients with shoulder pain.
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BACKGROUND

Of adults with complaints of shoulder
pain to general practitioners, the average age
is 47 years old with 65% being female.! Suc-
cessful management of patients with shoulder
pain is important in order to restore function
and improve long-term outcomes. In order
to successfully manage these patients, physi-
cal therapists need to consider the influence
of lower extremity and lumbar mechanics
on upper extremity dysfunction and pain.
This association between supposedly sepa-
rate and unrelated anatomical regions can be
explained by the concept of regional inter-
dependence (RI). Regional interdependence
is the concept that impairments in distant
anatomical regions can be connected to a
patient’s primary complaints in another body
region.’

Regional interdependence can be sup-
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ported by looking at research on the influ-
ences of the kinetic chain that shows how
treatment in one body region can improve
outcomes in an anatomically distant region.
One example of the influence of the kinetic
chain is the anticipatory postural control.
Before voluntary movement of your upper
extremities, electromyographic studies have
found activation and recruitment of postural
muscles in the lower extremities, pelvis, and
lumbar spine.** Proximal hip strength and
mechanics are shown to be different in indi-
viduals with knee pain and therefore may
need to be addressed in the treatment of these
patients.”” An association between scapular
muscles and the kinetic chain can also be seen
with increased serratus anterior muscle acti-
vation when coupled with activation of the
lower extremity and trunk.*

Current recommendations for treatment
approaches regarding nontraumatic shoulder
pain can include nonoperative management
with exercises for the scapular muscles or
scapular stabilizers, as well as manual inter-
ventions to reduce pain levels.'"'* Treatment
strategies using specific and progressive exer-
cises for the rotator cuff and scapular muscles
strengthening is more effective at improving
pain and function as compared to general,
nonspecific movements of the neck and shoul-
der.”® Also, interventions to improve scapu-
lar motor control have been shown to help
reduce pain and improve function in patients
with shoulder pain.! These approaches are
focused on addressing impairments spe-
cifically related to the shoulder while other
guidelines and strategies suggest addressing
distal segments also within the kinetic chain,
at the lower extremities, and trunk in shoul-
der rehabilitation.” With the concept of RI
and a treatment approach with the inclu-
sion of the kinetic chain, physical therapists
can consider the use of interventions to the
lumbar spine for the treatment of a patient’s
primary complaints of shoulder pain.

The purpose of this case series is to
describe how incorporating interventions
directed at the lumbar spine were used in the
treatment of 3 patients with complaints of
shoulder pain.
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CASE DESCRIPTION

This case series includes 3 patients seen
in an outpatient physical therapy clinic in
Marietta, Georgia, from September 2017 to
May 2018. All patients provided verbal con-
sent to publish their data. Patients included
were adults between 45 and 75 years old
with primary complaints of insidious onset
of unilateral shoulder pain. Exclusion criteria
were patients with a traumatic mechanism of
injury, fracture, and signs and symptoms of
adhesive capsulitis. Subjective and objective
measures were collected on the day of the ini-
tial evaluation and day of discharge and post-
discharge, follow-up phone call performed
in July 2018. Outcome measures included
Numeric Pain Rating Scale (NPRS), Focus
On Therapeutic Outcomes (FOTO), and
Shoulder Functional Status Patient-Reported
Outcome Measure (FSPROM). Objective
examination was performed with assessment
of strength, range of motion (ROM), motor
control, and soft tissue quality (Table 1).

The NPRS is an 11-point scale from 0
to 10 of a patient’s report of perceived pain
intensity. A 0/10 pain rating indicated no
pain and a 10/10 pain indicated maximal
pain. Inter- and intrarater reliability for
NPRS is excellent with 100% agreement
between two raters. The minimally clinically
important difference (MCID) for NPRS
in chronic musculoskeletal pain patients is
found to be 1 point and a 2.17-point change
in patients with shoulder pain undergoing
rehabilitation.'®"

The FSPROM is a computerized adaptive
test aimed at measuring a patient’s perceived
functional status. Scores range from 0, low-
perceived function, to 100, high-perceived
function. Computerized adaptive testing
(CAT) uses a computer algorithm that selects
subsequent questions based on how the
patient answers the previous question, which
increases the efficiency of performing the
outcome measure and reduces the possibil-
ity of floor and ceiling effects.”® The use of
CATs in patients with shoulder impairments
is found to be both efficient and precise with
producing clinically relevant measures of
functional status.” In regards to shoulder



Table 1. Objective Outcome Measures of the Three Patients

Initial Examination Discharge
Patient A
NPRS 4/10 0/10
FOTO Score 75% 78%
Patient B
NPRS 3/10 0/10
FOTO Score 52% 71%
Patient C
NPRS 5/10 0/10
FOTO Score 62% 72%
Abbreviations: NPRS, Numeric Pain Rating Scale; FOTO, Focus On Therapeutic Outcomes

functional status, the minimal detectable
change is 11 points and the minimal clini-
cally important improvement is dependent
on baseline scores.”

Physical therapy objective examination
of strength, ROM, motor control, and soft
tissue mobility was performed using manual
muscle testing, active and passive ROM
assessment, observation, and palpation.
Upper quarter strength was assessed using
manual muscle testing grades in short sit-
ting. Active shoulder ROM was assessed in
short sitting and passive shoulder ROM was
tested in supine. Scapular motor control was
assessed posteriorly during shoulder eleva-
tion in short sitting. Soft tissue mobility was
assessed in the upper quarter with the patient
in supine.

Patient A
History

Patient A was a 49-year-old male who pre-
sented to physical therapy with complaints
of an insidious onset of right shoulder pain
over a 2.5-year period after moving furniture.
Patient reported that he had a dull-ache in his
shoulder occasionally with increased sharp
pain during certain reaching or throwing
movements. Patient’s occupation required
sitting at a computer for 6 to 8 hours of work
a day. Patient had no significant past medical
history affecting treatment.

Examination

Upon initial examination, patient had
deficits in strength, motor control, and soft
tissue mobility (Table 2). The active and pas-
sive shoulder ROM was within normal limits
and equal to contralateral side. Strength
deficits were noted in shoulder external
and internal rotators and scapular retractors
and upward rotators. Patient had impaired

scapular upward rotation and aberrant move-
ment with eccentric scapular control on the
right compared to left. Impaired soft tissue
mobility and irritability was noted in bilat-
eral upper trapezius and right long head of
biceps.

Patient B
History

Patient B was a 70-year-old female who
presented to physical therapy with com-
plaints of an insidious increase of right shoul-
der pain beginning 7 months prior after
lifting a heavy suitcase up onto an overhead
shelf. Patient reported increases in sharp pain
with certain reaching movements. Patient
was retired and spent her days occupied with
various activities including reading, shop-
ping, and travelling. The past medical history
affecting treatment included osteoporosis.

Examination

Upon initial examination, patient had
deficits in ROM, strength, motor control,
and soft tissue mobility (Table 3). Impaired
and painful active and passive right shoulder
ROM. Strength deficits noted in shoulder
flexors, abductors, internal and external rota-
tors, and scapular retractors and upward rota-
tors. Patient also demonstrated poor scapular
motor control with impaired upward scapu-
lar rotation and scapular winging during right
shoulder elevation. Soft tissue mobility defi-
cits noted in bilateral upper trapezius, levator
scapulae, supraspinatus, and infraspinatus.

Patient C
History

Patient C was a 65-year-old male present-
ing to physical therapy with complaints of
insidious onset of right shoulder pain over a
1-year period without a known mechanism of
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injury. Patient reported a gradual progression
of sharp pain with lateral and overhead reach-
ing activities. Patient’s occupation required 7
to 9 hours of sitting and paperwork activi-
ties. The only significant past medical history
reported was allergies and previous prostate
surgery.

Examination

Upon initial examination, patient had
deficits in ROM, strength, motor control, and
soft tissue mobility (Table 4). He exhibited
deficits in active functional shoulder external
and internal rotation and also decreased pas-
sive external rotation motion. Strength defi-
cits were noted in shoulder flexors, abductors
and internal and external rotators, and scapu-
lar retractors and upward rotators. Scapular
motor control deficits with bilateral scapular
winging and aberrant movement with eccen-
tric right scapular control from elevation, as
well as soft tissue mobility deficits in bilateral
upper trapezius and right supraspinatus and
infraspinatus were noted.

Treatment

Prior to initiating physical therapy, each
patient provided signed informed consent
for evaluation and treatment. Each physical
therapy session consisted of a combination of
manual therapy and exercise interventions.
Manual therapy interventions were directed
at homeostatic points and trigger points to
assist in improving mobility and decreas-
ing irritability. Exercise interventions were
used to decrease irritability, improve motor
control, and increase active mobility and
strength.

Specific application of manual therapy
techniques were individualized and depen-
dent on how each patient presented to the
physical therapy session. Homeostatic points
assessed included spinal accessory, dorsal
scapular, suprascapular, lateral antebrach-
ial cutaneous, and deep radial. Soft tissue
mobilization to trigger points was addressed
in cervical and thoracic paraspinals, upper
trapezius, levator scapulae, rhomboids, and
infraspinatus. Thrust manipulation was used
in the thoracic region for patient A, but not
for patient B due to osteoporosis or patient
C due to patient age and patient preference.

To address impairments found in the
shoulder and scapular regions, specific exer-
cise strategies are shown to be more effective
than unspecified neck and shoulder exer-
cises.'® These specific exercises consisted of
interventions for recruitment and strength-
ening of scapular stabilizers including the
serratus anterior, middle trapezius, lower
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Table 2. Patient A — Objective Measures

Initial Examination Discharge
Right Left Right Left
Shoulder Active ROM
Flexion 180 ° 180 ° 180 ° 180 °
Abduction 180 ° 180 ° 180 ° 180°
Function ER C6 C6 C6 C6
Functional IR T7 T7 T7 T7
Shoulder Passive ROM
Flexion 180 ° 180 ° 180 ° 180 °
Abduction 180 ° 180 ° 180 ° 180 °
ER 100 ° 90 ° 100 ° 90 °
IR 60 ° 70° 60 ° 70 °
Shoulder/Scapular Strength
Flexion 5/5 5/5 5/5 5/5
Abduction 5/5 5/5 5/5 5/5
ER 4/5 4/5 5-15 5-15
IR 5-15 5-15 5/5 5/5
Middle Trapezius 3+/5 3+/5 4+/5 4+/5
Lower Trapezius 3+/5 3+/5 4/5 4/5
Abbreviations: ROM, range of motion; ER, external rotation; IR, internal rotation

Table 3. Patient B — Objective Measures

Initial Examination Discharge
Right Left Right Left

Shoulder Active ROM

Flexion 110° 180° 180 ° 180°

Abduction 100 ° 180 ° 180 ° 180°
Shoulder Passive ROM

Flexion 160 ° 180 ° 180 ° 180 °

Abduction 90 ° 130 ° 180 ° 180 °

ER 80 ° 110° 110° 110°

IR 50 ° 50 ° 50 ° 50 °
Shoulder/Scapular Strength

Flexion 3-/5 4-/5 4+4/5 4+/5

Abduction 3-/5 4-15 4+/5 4+/5

ER 3-/5 3+/5 4/5 4/5

IR 4-/5 4-/5 4+/5 4+/5

Middle Trapezius 2+/5 2+/5 4/5 4/5

Lower Trapezius 2+/5 2+/5 4-/5 4-/5
Abbreviations: ROM, range of motion; ER, external rotation; IR, internal rotation

trapezius, and all rotator cuff muscles. Spe-
included  open-chain
shoulder protraction, closed-chain shoulder
protraction, banded horizontal abduction
and overhead lower trapezius, weighted rows,

cific interventions
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latissimus pull downs, shoulder external rota-
tion, scaption, and farm carries.
Incorporation of lumbar spine interven-
tions focused on mobility, motor control,
and muscle recruitment of lumbar multifidi
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and hip musculature in supine, prone, sit-
ting, and standing. Specific exercises included
supine bridging, band resisted hip abduction
in standing, prone hamstring isometrics,
seated instability with upper extremity per-
turbations, and seated hamstring isotonics.
These combined interventions of lumbar
spine and scapular strengthening focused on
functional progression for reaching, lifting
overhead, and away from center of mass.

RESULTS

Patient A was seen in physical therapy
for 19 visits over a 12-week period. Objec-
tively, he demonstrated increases in shoulder/
scapular strength bilaterally (see Table 2).
At the time of discharge, he reported 0/10
pain with all daily and recreational activities.
He was able to return to work duties, fitness
activities, and household activities with no
reported limitations. The Shoulder FS score
improved by 3 but still exceeded the MCID
for patients with intake scores of 61 to 100.%°
Eight months after discharge, the patient was
contacted by phone for follow-up. Patient
reported no recurrence of pain with work
duties, fitness activities, or daily household
activities.

Patient B was seen in physical therapy
for 22 visits over a 13-week period. Objec-
tively, she demonstrated increases in shoul-
der active and passive ROM, and shoulder/
scapular strength (see Table 3). At discharge,
she reported 0/10 pain with all daily activi-
ties and was able to return to all lifting, car-
rying, and reaching duties for light and heavy
household activities without limitations. Her
Shoulder FS increased by 19, which exceeded
the MCID for patients with intake scores
between 44 and 52.%° Six months after dis-
charge, the patient was contacted by phone
for follow-up. Patient reported no episodes
of shoulder pain since discharge and was able
to perform all daily and household activities.

Patient C was seen in physical therapy
for 39 visits over a 29-week period. He had
an extended length of physical therapy care
compared to Patient A and Patient B due
to a lapse and set back in plan of care after
having abdominal surgery 8 weeks after ini-
tiating treatment. Objectively, he demon-
strated increases in function shoulder active
and passive ROM, and shoulder and scapular
strength (see Table 4). At discharge, he had
0/10 pain with all daily activities and was
able to return to all work duties, household
activities, and recreational sporting activi-
ties without limitations. His Shoulder FS
increased by 10, which exceeded the MCID
for patients with intake scores between 61



Table 4. Patient C — Objective Measures

Initial Examination Discharge
Right Left Right Left
Shoulder Active ROM
Flexion 180 ° 180 ° 180 ° 180 °
Abduction 180 ° 180 ° 180 ° 180°
Function ER C5 Cc7 C7 C7
Functional IR L4 T10 T12 T10
Shoulder Passive ROM
Flexion 180 ° 180 ° 180 ° 180 °
Abduction 180 ° 180 ° 180 ° 180 °
ER 90 ° 105 ° 100 ° 105 °
IR 70° 70° 70° 70 °
Shoulder/Scapular Strength
Flexion 3+/5 4/5 5-15 5-15
Abduction 3/5 4/5 5-15 5-15
ER 3+/5 4/5 4-/5 4+/5
IR 4-/5 4/5 4+/5 4+/5
Middle Trapezius 3/5 3/5 4/5 4/5
Lower Trapezius 3-/5 3-/5 4-/5 4-/5
Abbreviations: ROM, range of motion; ER, external rotation; IR, internal rotation

and 100.*° Two months after discharge, the
patient was contacted by phone for follow-
up. Patient reported occasional recurrence of
pain with tennis activities but is able to do all
daily activities without pain or difficulty.

DISCUSSION

The purpose of this case series was to
describe how incorporating interventions
directed at the lumbar spine in the treatment
of 3 patients with complaints of shoulder
pain. All 3 patients were treated with manual
therapy and therapeutic exercise interven-
tions based on impairments in the shoulder
girdle and scapular regions along with inter-
ventions targeted at the lumbar spine. Over
the course of treatment, all 3 patients dem-
onstrated improvements in pain, function,
soft tissue health, shoulder ROM, scapulo-
thoracic and shoulder strength.

The 3 patients in this case series were
adules with goals of return to performing
functional activities of daily living without
implementation. Though there is evidence
to support the association between trunk
dysfunction and upper extremity function
during daily activities,” the current literature
lacks high quality evidence for the incor-
poration of lumbar spine interventions to
improve normal daily activities. Impairments

in the lumbar spine may affect progression
and full functional capabilities of the upper
extremity may be in order to fully rehabilitate
a patient with primarily shoulder complaints.

Addressing the lumbar spine in this
patient population can potentially influence
outcomes and recovery. There are numer-
ous studies that show how thrust manipu-
lation directed at the cervical and thoracic
spine can influence pain and function of
the shoulder.”?* Thrust manipulations and
other manual therapy interventions work
by initiating neurophysiological, peripheral,
spinal, and supraspinal mechanisms in order
to produce widespread clinical outcomes.”
All 3 patients in this case series were treated
with manual interventions that would have
influenced their outcomes through the above
proposed mechanism. Another potential
influence is through biomechanical connec-
tions of the lumbar spine and shoulder. There
are muscular and myofascial connections
between the two body regions that influ-
ence the muscular activation of the scapular
region.'

There are multiple limitations of this case
series. One limitation is the small number of
patients and no randomization and no con-
trol group. Thus, the study can show pos-
sible association but cannot establish any
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causation between interventions and results.
Another limitation is the outcome measures
used in the report. There were no objective
measures used to document lumbar dysfunc-
tion throughout the plan of care. It would
have been useful to monitor lumbar dys-
function and improvement throughout the
progression and return to function of these
patients when lumbar interventions were
used in treatment. While follow-up commu-
nication post-discharge was completed for all
3 patients, the timeframe varied (2, 6, and 8
months). Contact was made at the time of
writing this article and an established time-
line was not prospectively determined prior
to onset of care or once the patients were
discharged. Future research may benefit from
a structured follow-up assessment to analyze
long-term outcomes.

Future research for patients with shoul-
der pain will be beneficial to determine
kinetic chain incorporation and approaches
to improve impairments and maximize func-
tional recovery in adult populations wanting
to return to daily activities including sports
participation. Randomized controlled trials
looking at intervention strategies incorporat-
ing the lumbar spine and lower extremities
to improve shoulder pain and function are
needed in order to determine the best and
most efficient rehabilitation approaches. This
case series shows that 3 patients with shoul-
der pain were successfully managed with the
incorporation of lumbar spine interventions
in conjunction with manual therapy and
shoulder and scapulothoracic exercises.
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