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Partial Rotator Cuff Repair for Massive Tears Rarely ~ ®
Require Revision Surgery

updates.

Justin D. Hallock, M.D., Douglas E. Parsell, Ph.D., and Larry D. Field, M.D.

Purpose: To determine the significance of initial and residual rotator cuff tear defect size on the need for revision surgery
or additional nonsurgical therapy, in a consecutive group of patients undergoing partial repair of massive rotator cuff tears.
Methods: A retrospective chart review was carried out for all arthroscopic rotator cuff repairs performed by a single
surgeon between January of 2013 and December of 2016. All patients with massive rotator cuff tears (>30 cm?) who
underwent partial repair were included in the study. Outcomes for the surgical procedure were measured based on the
necessity for revision surgery or adjunct therapy, including steroid injections or additional physical therapy after initial
release from care. Results: In total, 1954 patients who underwent arthroscopic rotator cuff repair were identified. Thirty-
eight of these met the inclusion criteria. Those patients undergoing revision surgery represented 5.2% (2/38) of the series
and had an average initial/residual tear defect area of 45.0/7.0 cm®. Patients requiring adjunct therapy represented 7.9%
(3/38) of the series and possessed an average initial/residual tear defect size of 40.0/16.0 cm®. The remaining 33 (86.9%)
patients did not require revision surgery or adjunct therapy at a minimum follow-up of 2 years. There was no significance
between initial and/or residual rotator cuff tear defect size and the need for revision surgery. However, there was a
significant difference in the mean residual defect size in the patients requiring additional nonoperative treatment after
initial release from care (P = .012). Conclusions: There was no relationship between residual defect size after partial
repair and the need for revision surgery. Patients who returned for additional nonoperative treatment after being released
from care were noted to have a statistically larger residual defect size at the time of index surgical intervention. Only 5% of
patients underwent subsequent surgery at an average of more than 4 years’ follow-up, suggesting that partial repair of
massive rotator cuff tears can provide a durable, joint-preserving intervention. Level of Evidence: Level IV, Therapeutic
Case Series

Rotator cuff tears are a common problem that
greatly range in severity. Massive cuff tears
include full-thickness tears of 2 or more tendons or a
tear defect area >30 cm”. These can be particularly
challenging to deal with, as they are often associated
with fatty atrophy, tendon retraction, peritendinous
adhesions, and poor tissue quality.'” However, as we
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have learned more about the biomechanical properties
of the rotator cuff, our repair techniques and surgical
strategies have changed. Effective management of these
complex patients is somewhat controversial, with
treatment options ranging from open versus arthro-
scopic repair to reverse shoulder arthroplasty. Various
procedures have evolved over the years in an attempt
to address these difficult clinical situations.' Surgical
techniques such as arthroscopic debridement, capsular
release,”” interval slides,”” margin convergence,® '’
and partial rotator cuff repair are commonly used
during surgical intervention, with the goal of increasing
rotator cuff excursion and therefore humeral head
coverage, which will allow restoration of the transverse
plane force couples. However, if the native tissue is too
deficient or immobile even after attempts at mobiliza-
tion, one may consider the supplemental use of graft
augmentation'' or reconstruction options including
interposition allograft,'* superior capsular reconstruc-
tion,'”'* tendon transfers,'” or even reverse shoulder
arthroplasty.'® While some of these methods have
allowed for increased rotator cuff tear footprint

el2l


http://crossmark.crossref.org/dialog/?doi=10.1016/j.asmr.2020.08.017&domain=pdf
mailto:LField@msmoc.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.asmr.2020.08.017

el22

coverage, none alone have provided the surgeon with a
universal solution that vyields consistent functional
outcomes or precludes the necessity for subsequent
revision surgery for this challenging pathologic
condition.'”'®

In 1994, Burkhart first described the concept of a partial
repair for massive, irreparable cuff tears. He coined the
term “functional cuff tear,” which is the idea that while
the rotator cuff may be anatomically deficient, it may
remain biomechanically intact.” He used the comparison
of the rotator cable to a suspension bridge in describing
how force is transferred across the rotator cuff.'”*" The
goal of partial repair is to balance the anterior and pos-
terior rotator cuff to restore the transverse plane force
couple and thus stabilize the glenohumeral joint
fulcrum.” Burkhart concluded that the location of the
tear may be more important than tear size when deter-
mining treatment of these massive cuff tears.

Partial repair of massive cuff tears has been reported
in the literature by many authors to be a minimally
invasive approach that significantly increases patient
functional outcomes and decreases pain.'”?'** Other
authors have reported an initial improvement in func-
tional outcomes after partial repair followed by a
decline in functional outcomes and increased pain in
the short-term follow-up (<2 years postoperatively),
which questions the durability of these repairs.””**

The purpose of this study was to determine the sig-
nificance of initial and residual rotator cuff tear defect
size on the need for revision surgery or additional
nonsurgical therapy, in a consecutive group of patients
undergoing partial repair of massive rotator cuff tears.
The study hypothesis to be tested is that within a group
of massive rotator cuff tears, the greater the area of the
initial and residual tear defect, the greater the subse-
quent rate of revision surgery.

Methods

This study was approved by institutional review board
no, IRB00110; Mississippi Sports Medicine and Ortho-
paedic Center Committee on Human Research, IORG
0007408. A series of consecutive shoulders undergoing
arthroscopic rotator cuff repair by a single surgeon be-
tween January 1, 2013, and December 31, 2016, was
identified by a database search. Shoulders that met the
inclusion criteria had a rotator cuff tear with initial tear
area greater than 30 cm? and that underwent partial
repair. Exclusion criteria included only those patients
who had previously undergone rotator cuff repair or
decompression. Potential correlations related to either
the initially presenting rotator cuff tear defect size and/
or the residual defect area achieved following partial
repair were evaluated specifically as they related to the
necessity for revision surgery or additional nonopera-
tive treatment following release of patients from the
surgeon’s care.
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Evaluation of Rotator Cuff Tears

All patients were classified as having massive rotator
cuff tears that involved 2 or more tendons with a tear
defect area >30 cm®. Magnetic resonance imaging was
obtained and reviewed on all patients before surgical
intervention confirming rotator cuff tears in all patients.
However, tear size was determined at the time of
arthroscopic assessment and measured using a cali-
brated probe, Elite (Smith & Nephew, Inc., London,
England). The borders of the tears were measured in
both the anterior to posterior plane as well as medial to
lateral dimension before repair as well as immediately
following partial repair (Figs 1 and 2). Each set of 2
defect measurements was taken by positioning the
calibrated probe at the midpoint of the anterior/poste-
rior and medial/lateral defect boarders. The orientation
of the probe was as parallel and close to the defect
surface as permitted by the available arthroscopic portal
access. Cross-sectional area was then calculated by
multiplying the 2 measurements. The tear defect area
was then measured following repair in a similar fashion
to calculate the residual defect area. This allowed for an
objective way to accurately and consistently measure
tear defect area. The individual tendon involvement at
initial presentation and after partial repair is shown in
Table 1.

Operative Technique

All procedures were performed by a single surgeon
using a consistent setup and technique. Patients were
placed in the beach chair position under general
anesthesia in combination with an interscalene
regional block. Three routine arthroscopic portals
were created (posterior, anterior, lateral) with acces-
sory portals as needed for anchor placement and
instrumentation. After a diagnostic arthroscopy of the
glenohumeral joint was performed, the arthroscope
and shaver were placed in the subacromial space and a
thorough bursectomy and decompression was per-
formed as indicated to allow for optimal visualization
of the rotator cuff. At this time, a calibrated probe was
inserted and the cuff tear dimensions were measured
as mentioned previously. A grasper was then used to
evaluate tissue quality and mobility. Arthroscopic
techniques employed during these cases of partial
repair included capsular releases, anterior and/or
posterior interval slides, and margin convergence,
which were performed at the discretion of the surgeon
based on intraoperative factors such as tissue retrac-
tion, relative immobility of the rotator cuff, and tear
orientation with the goal of achieving a balanced, low-
tension partial repair when a complete repair was not
possible. Both single-row and double-row suture
repair techniques were routinely employed to secure
the rotator cuff tendon that could be reapproximated
to the rotator cuff footprint.
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Pre-Repair Measurements
A aPMsurement

Medial

Fig 1. The right shoulder rotator
cuff tear is measured before
repair in the anterior/posterior
(A) and medial/lateral (B)
orientation using a calibrated
probe, as viewed arthroscopically
from the lateral portal with the
patient in the beach chair
position.

Posterior ..

Postoperative Rehabilitation

All surgical procedures were performed on an
outpatient basis. Patients were immobilized in an
abduction sling postoperatively and discharged home
on the day of surgery. Shoulder immobilization was
maintained for 2 to 6 weeks following surgical inter-
vention at the discretion of the surgeon. A standardized
physical therapy protocol was subsequently initiated
and progressed on an individualized basis as physical
progress deemed.

Statistical Analysis

The comparison of group means for significant differ-
ences was analyzed through use of a Student ¢ test. A 2-
tailed distribution, with homoscedastic variance was
used. The threshold for significance of 0.05 was uni-
formly employed. Aspect found to be significant were
evaluated with post-hoc power analysis for alpha of 0.05.
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Results

A total of 1954 patients who underwent arthroscopic
rotator cuff repair were identified. Thirty-eight of these
met the inclusion criteria. The mean patient age was 66
years old (45-79 years), with a distribution of 14 female
and 24 male patients included. Average postoperative
follow-up was 4.5 years (2.4-6.3 years). None of the
patients undergoing partial repair during the period of
the study had supplemental grafts or other implants
other than suture anchors used at the time of their
partial repairs. Of the 38 patients who underwent
partial repair of their massive cuff tear, 33 (87%) suc-
cessfully progressed through their rehabilitation, were
released from care, and did not require any further
treatment during the study period. Three patients sub-
sequently returned after being released from organized
care (at 8, 13, and 16 months following the index
procedure) with complaints of mild ipsilateral shoulder

Post-Repair Measurements

Fig 2. The right shoulder ante-
rior/posterior (A) and medial/
lateral (B) measurements of the
residual cuff defect after partial
repair is shown as viewed
arthroscopically from the lateral
portal with the patient in the
beach chair position (same pa-
tient as in Fig 1).



el24

Table 1. Individual Tendon Tear Status Upon Initial
Arthroscopic Presentation and Degree of Tendon Repair
Achieved Postoperatively

Supraspinatus Infraspinatus Subscapularis

Initial tendon status

Intact 0% 0% 57.1%

Partial tear 2.6% 18.9% 11.4%

Complete tear 97.4% 81.1% 31.4%
Repaired tendon status

Fully repaired 11.4% 57.1% 84.4%

Partial repair 40.0% 40.0% 12.5%

Irreparable 48.6% 2.9% 3.1%

and upper arm pain. Due to their persistent pain, these
3 patients received additional nonoperative treatment
and underwent either an additional 6 weeks of physical
therapy (1 patient) or 6 additional weeks of physical
therapy in conjunction with one subacromial space
corticosteroid injection (2 patients). Two patients of the
38 shoulders that were partially repaired underwent
subsequent surgery on the operative shoulder. One
shoulder underwent a revision cuff repair 9 weeks after
sustaining an acute retear from a low energy fall that
had occurred 2 weeks postoperatively, and one shoul-
der was revised to a reverse total shoulder arthroplasty
that was carried out 25 months following the index
partial repair due to poor functional recovery and
continued postoperative pain. There were no intra-
operative complications, postoperative infections,
thromboembolic events, or other perioperative com-
plications that occurred in the study group.

For patients who required no additional therapeutic
interventions, beyond the previously discussed stan-
dard rehabilitation protocol, an initial average tear area
of 38.2 cm? and a residual average tear area, following
partial repair, of 6.8 cm® were arthroscopically
measured. For patients who required additional
nonoperative treatment after initial release from care,
an initial average tear area of 40.0 cm” and a residual
average tear area of 16.0 cm? were arthroscopically
measured. For patients who required revision surgery
on the operative shoulder, an initial average tear area of
45.0 cm? and a residual average tear area of 7.0 cm?
were arthroscopically measured (Table 2). When the
initial tear area of each patient group was statistically
evaluated for a difference against the overall patient
group, no significant difference was found (no addi-
tional intervention, P = .641, additional nonoperative
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treatment, P = .630, revision surgery, P = .064). In
addition, when the residual tear area of each patient
group was statistically evaluated for a difference against
the overall patient group, a larger residual tear area was
seen to significantly correlate with the need for addi-
tional nonoperative therapy (no additional interven-
tion, P = .521, additional nonoperative treatment, P =
.012, revision surgery, P = .919). Post-hoc power
analysis for alpha 0.05 was 91.4% for the significant
difference found within the additional nonoperative
treatment group.

Discussion

The evidence collected within this study shows that
appropriate application of a biomechanically balanced
partial rotator cuff repair was associated with a low rate
for subsequent revision surgery (5.2%) after an average
follow-up period of greater than four years. Somewhat
in contrast with the findings of Shon et al.,”’ which
reported relatively early deterioration of function
following partial rotator cuff repair, partial repair of
select massive rotator cuff patients in the current study
largely remained free of the necessity for revision sur-
gery during the follow-up period. A possible explana-
tion for this difference is that Shon et al. measured
patient-reported scoring (visual analog scale and
American Shoulder and Elbow Surgeons score) up to 2
years postoperatively, in contrast to the current study’s
longer period of postoperative observation (44 years)
and its more demanding outcomes measure of revision
surgery. There was no statistically significant associa-
tion between initial or residual tear defect size and the
need for revision surgery in the current study. In fact,
the only statistically significant finding was a larger
residual defect size in those patients requiring addi-
tional nonoperative treatment after being released from
care.

Taken together, and in light of the original biome-
chanical principles described by Burkhart concerning a
balanced partial rotator cuff repair,” greater presenting
defect size was associated with a slight, but not statis-
tically significant, decrease in the likelihood of
achieving an adequately balanced partial repair for
which revision surgery is not subsequently undertaken.
Correspondingly, an increase in the residual defect
following partial repair was not found to be associated
with a statistical increase in the necessity to undergo a

Table 2. Average Cuff Defect Area, Initial and Residual, for Groups Requiring Differing Levels of Postoperative Intervention

Initial RC Defect, cm?

Residual RC Defect, cm?

Patients requiring no additional intervention
Patients requiring minimal additional intervention
Patients requiring revision surgery

38.2 (P = .641) 6.8 (P =.521)
40.0 (P = .630) 16.0 (P = .012)
45.0 (P = .064) 7.0 (P = .919)

NOTE. Student ¢ test results are shown for each group versus the overall patient cohort.

RC, rotator cuff.
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revision surgical intervention but did statistically
correlate with a greater need for additional nonopera-
tive treatment. The strengths of this study include the
use of a consecutive series of arthroscopic partial rotator
cuff repairs performed by a single surgeon at a single
institution while using a consistent repair technique.
Also, the method used to measure rotator cuff defect
size was felt to be advantageous because it allowed for
an easy, accurate, and reproducible objective mea-
surement of the initial and residual defect areas in
square centimeters.

Limitations

The limitations of this study are its retrospective study
design and the low statistical power of the surgical
revision group, due to its relatively low frequency. In
addition, the defects were measured along 2 perpen-
dicular axes and multiplied. Therefore, the resulting
area calculation assumes a square, 2-dimensional tear
shape, while shape variations in individual tear defect
configurations exist. Still, the authors felt that the
arthroscopically determined square centimeter mea-
surements of tear size were an improvement over other
methods, such as nonquantitative, unidirectional, or
solely derived from magnetic resonance imaging, to
describe rotator cuff tear size”>*” and allowed the au-
thors to reproducibly define both the initial and residual
rotator cuff tear defects that were present. Also, the
arthroscopic measurements were taken to an accuracy
of 1 cm, thus introducing a “rounding error” that con-
tributes to inaccuracy within the tear area calculation.
Also, all tear defect linear measurements were collected
by a single surgeon and therefore not reproduced or
validated by other observers, creating potential
observer bias. Also, clinical outcome at the time of
follow-up is not reported, and the outcomes reported
are limited to the need for revision surgery or additional
therapy. Follow-up ranges widely, and heterogeneous
surgical repair techniques were performed.

Conclusions

In conclusion, there was no relationship between
residual defect size after partial repair and the need for
revision surgery. Patients who returned for additional
nonoperative treatment after being released from care
were noted to have a statistically larger residual defect
size at the time of index surgical intervention. Only 5%
of patients underwent subsequent surgery at an
average of more than 4 years follow-up, suggesting that
partial repair of massive rotator cuff tears can provide a
durable, joint-preserving intervention.
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