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Background: Correcting pseudoparalysis of the shoulder due to massive rotator cuff tear is challenging. The most reliable treatment for
restoring active shoulder elevation is debatable. Therefore, the purpose of this systematic review was to evaluate the success of various
treatment options for reversing pseudoparalysis due to massive rotator cuff tear.
Methods: A search was performed in accordance with Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines of the MEDLINE database, Cochrane database, Sportdiscus, and Google Scholar database for articles evaluating
shoulder pseudoparalysis due to massive rotator cuff tears.
Results: Nine articles evaluating reverse total shoulder arthroplasty (RTSA), superior capsular reconstruction (SCR), and rehabilitation
programs were included in the study. Though there was variability, the definition of pseudoparalysis was active forward elevation (AFE)
less than 90� with preserved passive range of motion (ROM). Reversal of pseudoparalysis was defined as restoration of AFE greater than
90�. The overall rate of reversal of pseudoparalysis across studies was similar for RTSA (96% � 17%) and SCR (94% � 3%). However,
there was a difference in average improvement in AFE for RTSA (56� � 11�) and SCR (106� � 20�). A progressive rehabilitation pro-
gram described improvements in a single study with 82% reversal of pseudoparalysis.
Conclusion: The availableLevel IVevidence suggests thatRTSAandSCRreliably reverse pseudoparalysis inmost patientswithmassive, irrep-
arable rotator cuff tears.However, the dissimilar improvements inROMsuggest that amore consistent definition of pseudoparalysis iswarranted.
Future randomized controlled trials are needed to determine the best treatment approach for patients with massive irreparable rotator cuff tears.
Level of evidence: Level IV; Systematic Review
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Shoulder pseudoparalysis associated with a massive
irreparable rotator cuff tear remains a challenge to define
and treat. Consistency in defining pseudoparalysis has
remained elusive in published literature, and this may ul-
timately be the most important factor in determining
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success of treatment.28 Many have proposed shoulder
pseudoparalysis as active forward elevation (AFE) of less
than 90� with preservation of passive range of mo-
tion.7,8,24,27 Others consider ‘‘true pseudoparalysis’’ as no
AFE with anterosuperior escape of the humeral head at any
attempt in moving the shoulder.1,18,25,28 The effect that this
difference in definition has on the success of different
treatment options is unknown and makes interpretation of
the literature difficult.

Similarly, irreparable is defined differently by authors.5

Tears can be considered irreparable when the tendon
cannot be reattached without undo tension or if the quality
of the muscle-tendon unit is compromised (muscle atrophy,
tendon degeneration, etc.).6,19,20 Others use surrogate
markers to define irreparability, such as acromiohumeral
distance less than 6-7 mm, tendon retraction medial to the
glenoid, or advanced fatty degeneration of the muscle
(Goutallier grade III or IV).9,13,26 These findings suggest
that the tear will unlikely be reparable at the time of
surgery.

Commonly used treatments for pseudoparalysis include
rehabilitation alone, reverse total shoulder arthroplasty
(RTSA), and partial rotator cuff repair with superior
capsular reconstruction (SCR). Rotator cuff d�ebridement
with biceps tenotomy has been described but less effective
at restoring AFE in a small series of patients.1 RTSA is
perhaps the best studied treatment for pseudoparalysis.
Initially developed for rotator cuff arthropathy, indications
have now been expanded to include massive irreparable
rotator cuff tears even without the presence of
arthritis.2,10,11,30

More recently, SCR using either fascia lata autograft or
dermal allograft has shown good early results for improving
function in cuff deficient shoulders.3,4,22,23 Although SCR
may minimize risks compared to prosthetic options, it is
unclear whether it can correct true pseudoparalysis.28

A comprehensive rehabilitation program remains an
appealing option especially in the elderly patient when
surgical risks are unacceptable.7,21 The success of different
treatment options in reversing pseudoparalysis has been
discussed and studied individually. However, most of these
studies are relatively small case series without randomized
controlled trials to compare different treatments. Although
each treatment option has shown improvement in the pa-
tient clinical presentation, it is unknown which treatment
options offer the most reliable way to reverse shoulder
pseudoparalysis. Thus, the goal of this review is to sys-
tematically review the existing literature on which treat-
ment best reverses shoulder pseudoparalysis caused by
irreparable rotator cuff tear.
Methods

A systematic review was performed using the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines. Our search was performed by using the MEDLINE,
Cochrane, SportDiscus, and Google Scholar databases; it included
all years through January 2019. Search terms / key words for the
literature review included pseudoparalysis, pseudoparesis, irrepa-
rable rotator cuff tear, reverse total shoulder arthroplasty, and
superior capsular reconstruction. The initial search was performed
on November 1, 2018, with a follow-up search performed on
January 4, 2019.

Inclusion criteria included patients diagnosed with pseudo-
paralysis or pseudoparesis as defined by AFE less than 90� with
preserved passive range of motion (ROM), concomitant irrepa-
rable rotator cuff tear, and articles in the English language. Review
articles, case reports, and technique papers were excluded. Studies
were also excluded if the definition of pseudoparalysis was not
provided by the authors. Patients treated with RTSA for arthritis
(ie, cuff tear arthropathy) were excluded from statistical analysis
in an attempt to match patient characteristics between studies.
Results

The initial key term search identified 1901 potential arti-
cles. A key term and title review of each article was per-
formed reducing the initial search to 69 articles. After
abstract review of these 69 articles for inclusion and
exclusion criteria, 20 articles met the criteria. These articles
were analyzed and cross-referenced to ensure no additional
articles should be included. After full-text review, 9 articles
were included in the final analysis. The key term literature
search, abstract review, and full-text reading were con-
ducted independently by 2 of the authors (PD, RL). Any
discrepancies among the articles selected were reviewed
and settled after mutual agreement.

Data extraction from the 9 articles meeting inclusion
criteria was performed. Definition of pseudoparalysis was
variable among articles. The majority of the articles defined
pseudoparalysis as AFE of the shoulder less than 90� with
preservation of passive range of motion. Other articles were
stricter with their definition of pseudoparalysis as ‘‘no
active range of motion’’ or ROM less than 90�. Outcomes
of interest included rate of reversal of pseudoparalysis,
which was defined as ‘‘restoration of AFE greater than
90�’’ and improvement in AFE. The 9 studies were divided
into 3 treatment categories: (1) SCR, (2) RTSA, and (3)
rehabilitation alone. Two studies were included in the SCR
group, 6 studies were included in the RTSA group, and 1
study was included in the rehabilitation group (Table I).

Review of the 9 articles evaluating RTSA, SCR, and
rehabilitation alone was performed looking at the rate of
reversal of pseudoparalysis. Both SCR articles and 4 of the
RTSA commented on reversal of pseudoparalysis. The rate
of reversal was similar for RTSA (96% � 17%) and SCR
(94% � 3%). A single study looking at the success of a
rehabilitation program alone in treating pseudoparalysis
described a success rate of 82% in reversing
pseudoparalysis (Table II). The average improvement in
AFE was also compared in each study. SCR achieved
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greater improvement in AFE (106� � 20�) compared with
RTSA (56� � 11�) (Table II).
Discussion

Although many treatment strategies exist when caring for
patients with pseudoparalysis, operative treatment strate-
gies appear to have a superior reversal rate when compared
to nonoperative management. Comparing surgical options
is more difficult. Both SCR and RTSA appear reliable in re-
establishing ROM and reversing pseudoparalysis. The re-
sults from this review suggest that SCR may achieve better
overall improvement in AFE than RTSA. However, this
requires further study and longer-term follow-up. Preoper-
ative factors may present confounding variables, such as
average patient age, starting range of motion, length of
follow-up, and changes in rehabilitation protocols. The
difference in preoperative and postoperative ROM may be a
better marker of treatment success than overall post-
operative AFE.

RTSA demonstrated an average improvement of 56� with
AFE.However, it is important to note that the review includes
a long time span. More modern implants and techniques may
prove to achieve better improvements in ROM. For example,
inferior placement of the glenoid baseplate with slight infe-
rior tilt has been shown to improve the total arc of motion.17

Moreover, the majority of articles in this study used the
Grammont-style RTSA rather than a more lateralized center
of rotation design. Gutierrez et al14-16 showed that decreasing
the head-neck angle and lateralization of the center of rota-
tion can lead to significant increases in impingement-free arc
of motion. Similarly, the indications and techniques of SCR
are evolving, so ongoing studies will be needed to further
evaluate the effectiveness of these interventions. The benefits
and amount of motion gained might be significantly greater
than previously published.

SCR was associated with a reliable reversal of shoulder
pseudoparalysis and a greater increase in AFE (109�). In
2018, Mihata et al23 found that patients with more pro-
found pseudoparalysis had greater postoperative im-
provements than those with ‘‘moderate’’ pseudoparalysis.
Others have challenged the ability of SCR to reverse
profound pseudoparalysis. It could be that some of the
differences seen are technique related, as the Mihata
technique uses thick autologous fascia lata whereas most
other studies use thinner human dermis allograft. It will
also be important to study the long-term results of SCR,
as the current literature is limited to short- and midterm
results.

There are several limitations to the study. First, it is
difficult to make definitive conclusions given the paucity
of studies available consisting mostly of small case series.
The number of studies for rehabilitation alone or arthro-
scopic d�ebridement with biceps tenotomy was particularly
small. Only 2 studies were identified that evaluated a



Table II Improvement in AFE and reversal of pseudoparalysis
based on treatment

SCR RTSA Rehab

Improvement in active elevation
Number of studies 2 6 1
Number of patients 53 226 17
Mean 106 56 120
SD 20 11 N/A

Reversal of pseudoparalysis
Number of studies 2 4 1
Number of patients 53 117 62
Mean 94 96 82
SD 3 17 N/A

AFE, active forward elevation; SD, standard deviation; SCR, superior

capsular reconstruction; RTSA, reverse total shoulder arthroplasty;

Rehab, rehabilitation program; N/A, not applicable.

S90 P. Dickerson et al.
deltoid re-education rehabilitation program for patients
with pseudoparalysis.7,21 However, the study by Collin
et al7 was excluded, as it did not include data on im-
provements in AFE and reversal of pseudoparalysis.
Boileau et al1 evaluated isolated d�ebridement and biceps
tenotomy or tenodesis for treating massive rotator cuff
tears. Among the 3 patients with preoperative pseudo-
paralysis, all 3 had persistent pseudoparalysis at final
follow-up. Second, there remains an inconsistency in the
definition of pseudoparalysis in the orthopedic literature,
making study comparisons difficult. The ideal treatment
for ‘‘true’’ or ‘‘profound’’ pseudoparalysis with ante-
rosuperior escape may differ from more liberal defini-
tions, such as an inability to raise the arm beyond 90�.
Many of the studies do not mention whether pain limited
the ability of patients to raise the arm beyond 90� pre-
operatively. If the preoperative definition of pseudopar-
alysis included pain-free loss of motion, such as testing
after a lidocaine injection, different results may have been
found.28
Conclusion
The available Level IV evidence suggests that both
RTSA and SCR can reliably reverse pseudoparalysis in
patients with irreparable rotator cuff tears. A more
consistent definition of pseudoparalysis would help
clarify the success of treatments. Future randomized
controlled trials with modern techniques and indications
are needed to determine the best treatment approach for
patients who present with pseudoparalysis due to
massive irreparable rotator cuff tearing in the absence of
advanced arthritis.
Disclaimer
The authors, their immediate families, and any research
foundations with which they are affiliated have not
received any financial payments or other benefits from
any commercial entity related to the subject of this
article.
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