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Abstract

Introduction Shoulder pain is common in persons with chronic spinal cord injury (SCI), with a prevalence reported as high
as 70%. Current treatment of shoulder pain includes conservative measures such as physical therapy, pain medications,
patient education, injections, and assistive devices. When conservative treatments fail, shoulder surgery is often the next
option. Unfortunately, outcomes after shoulder surgery in persons with SCI are limited and conflicting.

Case presentation This is a case of a 54-year-old right-handed male with T10 complete SCI (duration of injury = 10 years)
who had a complaint of right-sided shoulder pain for 3 years. The individual used a manual wheelchair as his primary means
of mobility and was an avid weight-lifter. Physical examination and MRI demonstrated a rotator cuff tear and degenerative
changes of the acromioclavicular joint. He was previously managed conservatively with physical therapy and intermittent
corticosteroid injections but failed to improve. He was enrolled in an IRB approved study and underwent an ultrasound-
guided injection with autologous, micro-fragmented adipose tissue (MFAT) and ultimately received improvements in pain
and function that were maintained a year after treatment.

Discussion To our knowledge, this is the first reported case of treatment of chronic refractory shoulder pain in a person with
SCI using MFAT. Complete relief from pain was maintained at the 1-year follow-up. Injection of MFAT under ultrasound
guidance is an effective and promising treatment for chronic refractory shoulder pain in upper limb-dependent persons with
SCI and warrants further research.

Introduction shoulder pain, the rotator cuff appears to be one of the main

musculoskeletal contributors [3]. Persons with SCI rely

Shoulder pain is common in wheelchair using persons with
spinal cord injury (SCI) [1], with a reported prevalence as
high as 70% [2]. Although there are many sources of
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extensively on their upper limbs for many of their activities
of daily living (ADLs) [2, 4]. As a consequence, chronic
shoulder pain can be a major contributor to functional
decline in this population [5].

Treatment of shoulder pain usually consists of con-
servative management with non-operative treatments (i.e.
medications, physical therapy, patient education, and
assistive devices) [6, 7]. If pain persists for 6 months,
rotator cuff surgery is often recommended. In persons with
SCI, however, the outcomes and success rates of rotator
cuff surgery are equivocal [8]. Furthermore, post-surgical
immobilization of the treated shoulder requires extensive
rehabilitation with prolonged immobilization, switching to a
power wheelchair, and assistance with weight-bearing
activities of daily living [9, 10]. Thus, alternative treat-
ment options are needed to offer persons with SCI a way to
address the pain while maintaining mobility and functional
independence.
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Orthobiologics have recently been considered as an
alternative treatment for various orthopedic conditions
including shoulder pain. There is some evidence of the
efficacy of autologous, micro-fragmented adipose tissue
(MFAT) in the able-bodied population for various ortho-
pedic conditions. Striano et al. [11] evaluated the use of
MFAT for shoulder pain from rotator cuff pathology and
degenerative arthritis in 18 able-bodied individuals over the
course of one year. The researchers noted sustained
improvement in pain, with improvement in pain on a
numeric rating scale (NRS) from 7.94 to 3.7 even
12 months after the treatment. This case report highlights a
successful MFAT treatment for refractory shoulder pain in a
person with a chronic SCIL

Case presentation

This is a case of a 54-year-old, right-handed male with T10
complete SCI (duration of injury = 10 years). The indivi-
dual used a manual wheelchair as his primary means of
mobility and was an avid weight-lifter. He had prior sur-
gical repair of a left rotator cuff tear with ongoing symp-
toms. He presented with a complaint of right shoulder pain
that developed 3 years prior without an obvious injury or
inciting episode, with intermittent flare-ups of his pain
since. His primary care physician obtained plain radio-
graphs of the right shoulder that were unremarkable. He was
then referred to an orthopedic surgeon who advised him to
decrease his workout regimen and recommended con-
servative management of his pain. He received a corticos-
teroid injection (CSI) that provided temporary relief and
subsequently received ongoing CSIs 2-3 times a year with
short-term benefit each time. Over the past year, his pain
progressed from being intermittent to constant. He rated his
average shoulder pain on an 11-point NRS (where 0 = “no
pain” and 10 = “worst pain imaginable”) as 7 and noted that
the pain impeded his ability to perform everyday ADLs.
Over time, the individual reported diminished benefit from
the CSIs he was receiving and minimal relief from using
nonsteroidal anti-inflammatory medications.

Physical and radiological examination

Physical examination of the right shoulder revealed no
scapular winging or shoulder muscle atrophy. Active range
of motion in shoulder flexion/extension, internal/external
rotation, and abduction/adduction were full, with pain noted
above 90° of abduction. Palpation revealed no tenderness at
the bicipital groove, greater tuberosity, or acromioclavicular
(AC) joint. Strength was rated as 5/5 throughout the right
upper extremity with an exception of pain-limited give-way
in shoulder abduction and external rotation. Special
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maneuvers that elicited pain included positive Neer’s and
Yocum’s tests, a painful arc, and pain with resisted external
rotation.

Ultrasound examination of the right shoulder demon-
strated a 0.63 cm articular-sided, partial-thickness tear of the
supraspinatus tendon, degenerative changes of the acro-
mioclavicular joint and posterior labrum, and mild cortical
irregularity (Fig. 2a). Minimal tendinosis of the sub-
scapularis tendon was also appreciated with no signs of
supraspinatus impingement on dynamic testing. Multi-
planar, multisequential MR imaging of the right shoulder
was performed (3-Tesla Skyra Scanner, Siemens Medical
Solutions USA, Inc., Malvern, PA) and images were eval-
uated by a musculoskeletal radiologist (MAP). Imaging
revealed moderate, heterogenous, and increased signal
intensity within the supraspinatus tendon compatible with
tendinosis; severe heterogenous increased signal intensity
within the infraspinatus tendon compatible with severe
tendinosis; a 50 percent partial articular surface insertional
tear of the anterior infraspinatus and posterior supraspinatus
tendons that measured up to 10mm in the transverse
dimension and 12 mm in the anteroposterior dimension; a
small amount of fluid in the subacromial/subdeltoid bursa
consistent with bursitis; acromioclavicular joint arthropathy;
and moderate edema within the infraspinatus muscle belly
near the musculotendinous junction compatible with grade
1 strain (Fig. 1a).

Treatment procedure

The participant provided written informed consent prior to
undergoing any study procedures, in accordance with pro-
cedures approved by the Institutional Review Board.
Treatment involved injection of autologous MFAT under
ultrasound guidance into the areas of pathology. The pro-
cedure included harvesting the lipoaspirate [12] and sub-
sequent injection of MFAT under ultrasound guidance and
is described in greater detail below.

Procedure

A 27-gauge x 1.25” needle was used to infiltrate the skin
from the lower flank, bilaterally. Adipose tissue was
obtained using tumescent anesthesia of the lower flanks
bilaterally. The lipoaspirate was then transferred to the
Lipogems® device (Lipogems International SpA, Milan,
Italy) to wash (with normal saline) and mechanically
breakdown to allow injection. The final product, autologous
MFAT, was then placed in 3 mL syringes in preparation for
injection. The rotator cuff and other pertinent shoulder
structures were visualized using ultrasound and then 2.5 mL.
of MFAT was injected into the supraspinatus tendon tear,
2mL into the subacromial bursa, and 1 mL into the
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Fig. 1 Coronal T2 with Fat Saturation showing partial articular surface
insertional tear of the anterior infraspinatus and posterior supraspinatus
tendons prior to treatment (a) followed by improvement in partial

A 0.63cm

articular surface insertional tear of the anterior infraspinatus and pos-
terior supraspinatus tendons 12 months post-treatment (b)

B SUPRASPINATUS

Fig. 2 Long Axis image of 0.63 cm articular sided tear, partial thickness tear of the supraspinatus tendon a. Long Axis image of MFAT being
injected, using an in-plane approach, into the supraspinatus partial-thickness tendon tear b

acromioclavicular joint (Fig. 2b) using an 18-gauge x 3.5”
needle.

Postoperatively, participant was initially instructed to
avoid upper limb weight training and to follow a period of
“relative rest” for his shoulder (i.e., minimize the number of
his wheelchair transfers and extended bouts of wheelchair
propulsion, if possible) for the first 4 days and then to
slowly increase his normal everyday upper-limb weight-
bearing activities, using pain as his guide. Twenty-four
hours after the procedure he began the first part of a 3-part
functional rehabilitation program at home. The first part
involved a stretching program of the pectoralis, biceps, and
trapezius muscles 4 times a day for the first month. After the
first 4 weeks, the patient was instructed to perform shoulder
strengthening exercises for the next 4 weeks. The exercises
included scapular retractions (“rowing”) with a Theraband®,
and shoulder abduction and shoulder external rotation with
a 5-pound weight (3 sets of 15 repetitions every other day).

After 8 weeks, the individual was advanced to full upper
limb weight-bearing activities as tolerated, including his
prior workout regimen without restrictions.

Treatment outcomes

There were no adverse effects noted by the patient. Outcome
measures included an 11-point numerical rating scale [13] for
shoulder pain (NRS; range 0-10; 0= *“no pain” and 10
= “pain as bad as you can imagine”), the Wheelchair User’s
Shoulder Pain Index [14] (WUSPIL range O to 150, with
higher values representing worse shoulder pain and function),
the Brief Pain Inventory interference items (BPI-17) [15], and
the Patient Global Impression of Change (PGIC) [16]. Prior to
treatment, results were as follows: average, worst, and least
pain NRS of 7, 10, and 3, respectively; WUSPI score of 47.6;
and BPI-I7 score of 23. After the procedure, his pain lessened
and he reported functional improvement. His NRS, WUSPI,
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Fig. 3 Outcome measures showing improvement in Numerical Rating Scale over 12 months period a. Wheelchair User Shoulder Pain Index results
for patient over 12 months period b, followed by Brief Pain Inventory Interference Items results for the patient over the same period of time ¢

and BPI-17 steadily improved during 1, 2, 3, 6, and 12-month
follow-up intervals. During his 12-month follow-up, NRS,
WUSPI, and BPI-17 scores continued to be reported as O (Fig.
3a—c) and he reported feeling “very much improved” on his
PGIC at 12 months.

Multiplanar, multisequential MR imaging of the right
shoulder was repeated at 12-months post-procedure. The
MR imaging revealed supraspinatus, infraspinatus, and
subscapularis tendinosis with a small, partial articular-sided
tear on the anterior infraspinatus tendon insertion. The tear
measured 20% the thickness of the tendon (5 mm in the
transverse dimension and 5mm in the anteroposterior
dimension), which corresponded to a decrease of 50% when
compared to initial assessment (Fig. 1b). The AC joint
arthropathy remained unchanged and the infraspinatus
muscle edema resolved.

Discussion

Shoulder pain in the SCI population is a symptom that has
been noted to impair a person’s functional independence
[17]. Among the many causes, pain originating from rotator
cuff pathology is a common cause of shoulder pain in
persons who use manual wheelchairs [18]. There are limited
therapeutic options for these individuals and surgical treat-
ment is usually the next option after traditional conservative
measures have failed. Unfortunately, surgical outcomes for
rotator cuff repair in persons with SCI are limited and
conflicting. To our knowledge, this is the first reported case
of chronic shoulder pain in an individual with SCI who
failed conservative management and was treated with
ultrasound-guided injection of autologous MFAT. The
treatment resulted in improvement of pain, function, and
pathology on MRI after 12 months.

Although promising, this case report does have limita-
tions. The results at our 12 months follow up of our patient
resulted in improvements in pain and function that enabled
him to return to his activities of daily living; however, there
is a potential placebo effect that may have produced these
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subjective changes. There was also a 50 percent improve-
ment in tear seen in the region of the posterior supraspinatus
and anterior infraspinatus seen on MRI (Fig. 1b). However,
the degree of tendinosis seen in the supraspinatus, infra-
spinatus, and subscapularis remained unchanged at
12 months. Similar outcomes have been seen with indivi-
duals undergoing regenerative procedures in the past with
improvement in pain and function without significant
structural changes on diagnostic imaging [19-21]. Fur-
thermore, studies have shown that structural changes seen
on MRI that may be suggestive of pathology can be seen in
both symptomatic and asymptomatic patients [22]. This
may suggest that the benefits of MFAT are primarily a
result of its signaling and anti-inflammatory effects [23].

The MFAT injection was accompanied by needling of
the tendon, which has shown some therapeutic effect for the
treatment of supraspinatus tendinopathy [24]. Formal
stretching and strengthening programs have also shown
efficacy in wheelchair using individuals with SCI [25]. In
our case, the opposite shoulder could be used as a com-
parator as the individual continued to have left-sided
shoulder pain in spite of performing stretching and
strengthening exercises in that limb as well.

Further research is needed to determine the treatment
effect of ultrasound-guided injection of MFAT versus other
therapies and whether this treatment should be recom-
mended for other wheelchair users with refractory shoulder
pain that is unresponsive to conservative therapy.

Conclusions

The case of refractory shoulder pain in a person with
chronic SCI who was treated with ultrasound-guided
injection of autologous MFAT resulting in significant
improvements in pain and function and a decrease in tear
size on MRI at 1-year follow-up is presented. This treatment
could be a potential therapeutic option that can be effica-
cious in addressing chronic shoulder pain in the SCI
population.
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