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Factors Related to Pain in Patients With
Retorn Rotator Cuffs

Early Postoperative Pain Predicts Pain at 12
Months Postoperatively
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Background: Retearing of a repaired rotator cuff leads to diverse symptoms, including pain, regardless of the degree of the tear,
but the relationship between pain and retears is poorly understood.

Purpose: To determine which factors are correlated with shoulder pain in retears of a repaired rotator cuff.
Study Design: Case-control study; Level of evidence, 3.

Methods: We retrospectively reviewed a cohort of patients who were diagnosed as having a retear on magnetic resonance
imaging after primary rotator cuff repair. The primary outcome variable of interest was the visual analog scale (VAS) for pain score at
12-month and final follow-up (mean, 25.2 months). We evaluated the relationship of pain at 12-month and final follow-up with
preoperative patient factors (age, sex, and underlying conditions), preoperative range of motion, and preoperative pain; post-
operative pain at 3 and 6 months; and perioperative conditions (tear extent, tear size, accompanying lesions, and procedures other
than rotator cuff repair).

Results: A total of 48 patients were reviewed. The VAS score at 3 months postoperatively showed a positive correlation
with the VAS score at 12 months postoperatively (p = 0.537; P < .001) and at final follow-up (p = 0.537; P < .001). Univariate
and multivariate regression analyses revealed that the VAS score at 3 months postoperatively (P = .0001 and P = .0017,
respectively), hypertension (P = .0108 and P = .0073, respectively), and late detection of the retear (P = .0091 and P =
.0208, respectively) were significant predictors of pain at 12 months postoperatively.

Conclusion: The presence of pain in the early postoperative period, underlying hypertension, and late detection of the retear were
related to pain severity in patients 12 months after rotator cuff surgery.
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A rotator cuff tear is a common disease that often affects
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daily life. In recent years, because of the remarkable devel-
opment in diagnosis and treatment, the condition is rather
easily approached and managed, especially considering the
available surgical treatment methods. However, despite
the advances in every modality, a retear after rotator cuff
repair has been a concern for a long time.%!%2%32 Notably,
the incidence of retears has been reported to be up to 35%
for small tears!H1419-2233 gnd higher in the case of larger or
multiple tendon involvement.*!? Retears of the rotator cuff
cannot be completely prevented because of a variety of fac-
tors, which include continued tendon degeneration and ten-
sion at the repair site.

Despite this relatively high retear rate, not all cases of
retorn tendons necessarily end up undergoing additional
procedures for the restoration of tendon integrity. It is clear
that successful treatment of rotator cuff tears and the
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presence of good tendon integrity are associated with supe-
rior functional outcomes. However, a lack of pain does not
necessarily depend on integrity of the repaired tendon or
constitute a good prognosis of the disease. In fact, the over-
all clinical outcomes of rotator cuff repair have often been
reported to be satisfactory, despite the high retear
rate.1'31%1* There are some symptom-free patients in
whom a retear of the rotator cuff is found by chance during
a regular postoperative evaluation.

Clinically, there is no definitive indication for surgical
repair of rotator cuff retears, and surgeons tend to rely on
their experience in managing patients with retears. Among
many symptoms caused by a retorn rotator cuff, functional
disability and pain are primary concerns that induce
patients to return for a re-evaluation. Pain caused by
mechanical alterations within the joint and inflammation
of the retorn rotator cuff usually requires further treatment
rather than mere observation.

Pain severity in patients with retears can be an impor-
tant parameter for decision-making, but there is not
much demonstrated in the literature directly related to
evaluating pain in the setting of rotator cuff retears after
arthroscopic fixation. The objective of this research was
to determine if there are modifiable and nonmodifiable
factors that are related to pain severity in the setting of
rotator cuff retears after fixation. The primary outcome
variable of interest was the visual analog scale (VAS) for
pain score (0 = no pain and 10 = most severe pain) at 12
months postoperatively and at final follow-up among
patients who sustained a retear after primary rotator
cuff repair.

METHODS

This study was approved by our hospital’s institutional
review board. We reviewed 472 patients who were diag-
nosed with either a partial- or full-thickness tear of the
supraspinatus tendon and underwent arthroscopic rota-
tor cuff repair between March 2010 and June 2014. Pre-
operative rotator cuff lesions were confirmed by
magnetic resonance imaging (MRI), performed using a
3-T open-type scanner (Magnetom Verio; Siemens),
before surgery and visual inspection at the time of the
arthroscopic procedure. Oblique coronal, oblique sagittal,
and axial T2-weighted spin echo MRI scans (repetition
time and echo time of 0.4000 and 60-70 milliseconds,
respectively) were acquired for structural and qualitative
assessments of the torn rotator cuff. All the patients
were recommended to undergo postoperative MRI at 3
and 12 months after surgery. Among the reviewed
patients, 157 patients underwent follow-up MRI at both
3 and 12 months postoperatively.

Among these 157 patients, 48 were identified as hav-
ing sustained a rotator cuff retear after arthroscopic
repair and were enrolled in this study. Repaired rotator
cuff integrity was evaluated using the Sugaya classifica-
tion.?! Sugaya type IV and V tears were considered to be
retears.
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TABLE 1
Descriptive Data and Analyzed Factors®

Variable Value

Preoperative patient characteristics

Mean age (range), y 64.90 (55-73)

Sex, male/female 21/27
Underlying diseases
Diabetes mellitus 6
Hypertension 14
Thyroid problems 3
Mean ROM
Forward flexion, deg 139.48
External rotation at abduction, deg 80.21
External rotation at side, deg 83.75
Internal rotation® T9
Mean VAS for pain scores
Preoperatively 5.16
3 mo postoperatively 3.06
6 mo postoperatively 1.71
12 mo postoperatively 1.48
Final follow-up 0.85
Perioperative characteristics
Full-/partial-thickness tear 48/0

Mean initial tear size, retraction/anteroposterior,cm  2.73/1.53
Repair technique

Single row 19

Suture bridge 29
Footprint coverage

Complete repair 32

Partial repair 16
Accompanying procedures

Subscapularis repair 17

Capsulectomy 1

Biceps tenotomy/tenodesis 32

Mean retear size, retraction/anteroposterior, mm  30.22/14.47

“Data are shown as No. unless otherwise indicated. ROM, range
of motion; VAS, visual analog scale.

®Internal rotation, measured in the sedentary position, was
evaluated by using the tip of the thumb to reach the vertebral level.

Clinical Assessment

Factors that were thought to be related to pain in patients
with retears were categorized into 3 groups: preoperative
patient characteristics, VAS for pain scores, and perio-
perative characteristics and findings (Table 1). Preopera-
tive factors included age, sex, and the existence of
underlying conditions (hypertension, diabetes mellitus,
or thyroid problems) as well as range of motion (ROM).
A condition was considered to be underlying if it was being
treated or managed after a diagnostic confirmation but not
if it was in a controlled state without treatment. Preoper-
ative ROM included forward flexion, external rotation at
the side, external rotation at 90° of abduction, and inter-
nal rotation. VAS for pain scores were measured both pre-
operatively and at 3, 6, and 12 months postoperatively,
and final follow-up. Regarding perioperative conditions,
the extent of the tear (full- vs partial-thickness) and tear
size were confirmed using MRI and during the initial
arthroscopic procedure.
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Surgical Procedure

Per surgeon preference, suture bridge techniques were
performed in small- to medium-sized tears, while in the
case of tears larger than medium size, single-row repair
including Mason-Allen sutures was preferred. Tear size
was classified on the basis of greatest dimension as either
small (<1 em) or medium (1-3 ¢cm).® Footprint coverage
(complete vs partial repair) of the repaired rotator cuff was
reviewed. The tear was noted as completely repaired if the
torn supraspinatus tendon was restored to its anatomic
footprint and was noted as partially repaired if the tendon
could not be restored to the footprint because of degener-
ation or retraction. In case there was a subscapularis
lesion exceeding grade III according to the Lafosse classi-
fication,?! repair was performed. Also, symptomatic long
head of the biceps tendons with apparent lesions, such as
partial ruptures or instability, were either tenotomized or
tenodesed depending on patient age. Patients older than
60 years underwent tenotomy, and tenodesis was per-
formed for those younger than 60 years. In patients with
shoulder stiffness (ie, forward flexion <100° [maximum is
150°; forward flexion is glenohumeral motion without sca-
pulohumeral rhythm®®], external rotation <45°, or inter-
nal rotation of the back at a level lower than the first
lumbar spine), anterior and inferior capsulectomy were
simultaneously completed during the process of rotator
cuff repair.'® As postoperative MRI was performed twice,
at 3 and 12 months after the initial surgical procedure, the
detection time of the retear was also evaluated. Retears
were evaluated using the Sugaya classification and were
also based on the retear pattern.®

Rehabilitation Protocol

Standardized rehabilitation protocols were applied to all
the patients who underwent arthroscopic rotator cuff
repair. An abduction brace was worn for 4 weeks after sur-
gery. Pulley exercises were prescribed to increase forward
flexion after 4 postoperative weeks. When passive shoulder
ROM was restored to 90%, isometric exercises in all planes
were recommended. TheraBand (TheraBand, Akron, OH)
exercises, strengthening exercises for the muscles to stabi-
lize the scapula, and advanced muscle strengthening exer-
cises were taught. All listed procedures were recommended
until the final follow-up visit. No limit was imposed on the
use of the shoulder within a tolerable range. The rehabili-
tation protocol was followed by the patients under monthly
supervision.

Statistical Analysis

To evaluate the association between the VAS for pain score
and listed factors, univariate and multivariate linear
regression were performed. The VAS scores at 12 months
postoperatively and at final follow-up were established as
dependent variables, and independent variables included
the other factors mentioned earlier. The level of signifi-
cance was set at P < .05. The Pearson correlation coefficient
(p) was used to determine the relationship between VAS
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scores at 12 months postoperatively and at final follow-up
and evaluated factors.

RESULTS
Patient Cohort

Patient characteristics are listed in Table 1. The participant
age range was from 55 to 73 years, and the male-to-female
ratio was 21:27. The mean final follow-up was 25.2 months.
The mean tear size before initial surgery was medium. The
mean size of the retear was greater than the initial tear size,
but there was an overall gradual reduction of pain
postoperatively.

Correlation Evaluation

The VAS score at 12 months postoperatively showed a pos-
itive correlation with VAS scores at both 3 months (p =
0.537; P < .001) and 6 months (p = 0.392; P = .008) post-
operatively. Also, the later the retear was identified on MRI
scan (12 months postoperatively), meaning that the retear
occurred at least 3 months after surgery, the higher the
degree of pain perceived at 12 months after surgery (p =
0.384; P = .009). The VAS score at final follow-up showed a
positive correlation with the VAS score at 3 months postop-
eratively (p = 0.537; P < .001).

Univariate regression analysis revealed that factors
that were related to the VAS score at 12 months postoper-
atively were VAS scores at 3 months (P < .001) and 6
months (P = .0077) postoperatively as well as hyperten-
sion (P = .0108). Also, late detection of the retear (P =
.0091) was a factor related to the VAS score at 12 months
postoperatively (Table 2). The VAS score at 3 months post-
operatively (P =.0017), hypertension (P = .0073), and late
detection of the retear (P = .0208) were the factors related
to the VAS score at 12 months postoperatively according to
multivariate linear regression analysis (Table 3).

In the case of the VAS score at final follow-up, the VAS
score at 3 months postoperatively (P < .001) was the sole
factor that showed a positive correlation. Univariate
regression analysis showed that the VAS score at 3 months
postoperatively was the sole significant factor that affected
the VAS score at final follow-up (Table 4).

DISCUSSION

The results of our study demonstrated that pain during
the early postoperative period, time until the occurrence
of a retear, and existence of hypertension was correlated
with the severity of pain in patients with a retorn rotator
cuff. The more pain that patients perceived during the
early postoperative period until 6 months after surgery,
the higher the degree of pain at a point at least 1 year
after surgery. Also, late detection of the retear, which
can be interpreted as the occurrence of a retear at least
3 months after primary repair, was related to pain at 12
months after the initial rotator cuff repair.
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TABLE 2
Univariate Analysis of the Relationship Between the VAS for Pain Score
at 12 Months Postoperatively and Associated Factors®

Variable Estimate Standard Error t Value P Value
Sex —-0.0500 0.6222 -0.08 .9363
Underlying disease

Diabetes mellitus 1.0641 0.8950 1.19 .2410

Hypertension 1.6498 0.6187 2.67 .0108°

Thyroid problems 0.0952 1.2394 0.08 19391
Preoperative ROM

Flexion 0.0195 0.0210 0.93 .3587

External rotation at 90° 0.0439 0.0221 1.99 .0527

External rotation at abduction 0.0441 0.0255 1.73 .0906

Internal rotation 0.0354 0.0217 0.95 .0858
VAS for pain score

Preoperatively —0.0096 0.1423 -0.07 .9463

3 mo postoperatively 0.4969 0.1191 4.17 .0001°

6 mo postoperatively 0.4637 0.1659 2.80 .0077°
Retear type -0.6970 0.7223 -0.96 .3401
Retear classification (Sugaya) 0.5926 0.6246 0.95 .3481
Retear size

Retraction 0.0408 0.0290 1.41 .1669

Anterior-posterior 0.0337 0.0313 1.08 .2882
Retear detection period 0.1683 0.0616 2.73 .0091°
Repair technique -0.7395 0.6277 -1.18 .2452
Footprint coverage 0.4667 0.6520 0.72 4780
Accompanying procedures

Capsulectomy -1.6136 2.0830 -0.77 4428

Subscapularis repair 0.8676 0.6238 1.39 1714

Biceps tenotomy —0.4286 0.8709 -0.49 .6253

Biceps tenodesis 1.3214 0.9034 1.46 1512

“ROM, range of motion; VAS, visual analog scale.
5P < 0.05 value with statistical significance.

TABLE 3
Multivariate Analysis of the Relationship
Between the VAS for Pain Score at 12 Months
Postoperatively and Associated Factors®

Standard

Variable Estimate Error t Value P

Retear detection period  0.1167 0.0484 241 .0208°
VAS for pain score
3 mo postoperatively 0.3895 0.1152 3.38 .0017°
6 mo postoperatively 0.1078 0.1571 0.69 4967
Hypertension 1.3821 0.4877 2.83 .0073°

“VAS, visual analog scale.

There are a few reasons why pain was selected as the
sole outcome parameter of this study. Pain is an important
factor that compels patients to seek treatment for rotator
cuff tears, along with functional disability. Also, pain and
subjective functional deficits are important factors that
influence a surgeon’s decision to continue with treatment
in cases of retearing.?* Lastly, as most of the functional
outcome measures include a pain-related questionnaire,
analyzing pain severity can be a good and brief way to

determine patients’ overall satisfaction after rotator cuff
repair.

For many orthopaedic diseases, pain is closely related to
disease severity, and pain is also a good parameter for the
determination of treatment effects.2%?52® Several studies
have previously tried to evaluate the factors related to pain
severity in patients with rotator cuff tears. However, when
it comes to rotator cuff tears, pain is not always correlated
with disease severity or tear size and vice versa. In fact,
patients with partial-thickness rotator cuff tears showed
more pain than did those with full-thickness tears. %9123
Rotator cuff tear size and fatty degeneration are known to
be significant factors that affect healing of the tendon, but
these did not show a direct proportional association with
pain severity.”?%34 A cross-sectional study by Harris et al'®
revealed that female sex, high education, and preserved
shoulder strength were significantly related to less pain
provocation in rotator cuff tears. Also, a separate study’
identified increased comorbidities, lower education level,
and race as significant factors associated with pain in rota-
tor cuff tears.

To the best of our knowledge, there has only been a single
study'” that has evaluated factors affecting patient satis-
faction and functional outcomes in recurrent rotator cuff
tears. That study concluded that younger age, workers’
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TABLE 4
Univariate Analysis of the Relationship Between the VAS for Pain Score at Final Follow-up and Associated Factors®

Variable Estimate Standard Error t Value P Value
Sex 0.3400 0.4251 0.80 4283
Underlying disease

Diabetes mellitus 0.2949 0.6244 0.47 .6392

Hypertension -0.0783 0.4595 -0.17 .8654

Thyroid problems -0.2619 0.8522 -0.31 .7601
Preoperative ROM

Flexion 0.0164 0.0144 1.14 .2623

External rotation at 90° 0.0271 0.0153 1.77 .0844

External rotation at abduction 0.0263 0.0177 1.49 .1435

Internal rotation 0.0244 0.0357 1.28 .0982
VAS for pain score

Preoperatively 0.1187 0.0969 1.22 2275

3 mo postoperatively 0.3424 0.0820 4.18 .0001°

6 mo postoperatively 0.0757 0.1236 0.61 5431
Retear type —0.3030 0.4877 -0.62 5378
Retear classification (Sugaya) 0.4074 0.4300 0.95 .3487
Retear size

Retraction 0.0180 0.0202 0.89 .3787

Anterior-posterior 0.0267 0.0215 1.25 .2196
Retear detection period -0.0037 0.0460 -0.08 .9357
Repair technique —0.1408 0.4384 -0.32 7497
Footprint coverage -0.1333 0.4510 -0.30 7689
Accompanying procedures

Capsulectomy -0.9318 1.4367 -0.65 .5201

Subscapularis repair 0.2374 0.4374 0.54 .5902

Biceps tenotomy 0.2460 0.6173 0.40 .6923

Biceps tenodesis 0.6071 0.6404 0.95 .3487

“ROM, range of motion; VAS, visual analog scale.

compensation claim, and lower education level were signif-
icantly related to poorer functional outcomes in retears. It
is interesting, however, that many of these factors related
to pain severity in rotator cuff tears are external factors,
such as age, sex, or socioeconomic aspects, which belong
to the category of nonanatomic factors and are mostly
uncontrollable. There were a few factors of note that
are directly related to the condition of the torn tendon
itself.

In this study, patients’ pain levels at 3 and 6 months
after surgery were significant predictors of their pain at
12 months after surgery. Also, pain at 3 months postoper-
atively had a positive relationship with pain at final
follow-up, which was around 2 years after the initial sur-
gical procedure. As pain in the early postoperative period
seems to remain beyond the postoperative 1-year point in
patients with retears, intensive pain control may be ben-
eficial in patients with symptomatic retears in case addi-
tional surgical treatment methods are not available. Still,
there is no doubt that superior results are likely without
retears, and the ideal management of pain after rotator
cuff repair is to prevent retears.

The relationship between pain and hypertension is
potentially of great interest but is not clearly understood.
Hypertension has been shown to be inversely associated
with acute pain by the increase in pain threshold.*® How-
ever, the relationship between hypertension and pain

sensitivity is completely reversed in the case of chronic
pain, with those affected showing an increased sensitivity
to acute pain and a higher intensity of chronic pain.?>2? In
our study, the existence of hypertension had a proportional
relationship with pain at 12 months postoperatively in
patients with retears. This can be interpreted as a sugges-
tion that pain in patients with retears is not acute but
rather chronic and may be connected to pain in the early
postoperative period (ie, at 3 months). However, the results
of this study cannot explain the benefits of controlling
hypertension in alleviating pain in patients with retears.

Regarding the results of this study, setting the nonan-
atomic, uncontrollable factors aside, active pain control
may help to relieve symptoms in patients with retears
after 1 year. Also, revision surgery should be considered
in patients in pain with the early detection of retears
rather than allowing them to continue having persisting
pain.

There are some limitations to the present study. First,
the VAS for pain, which was used as the sole barometer of
this study, is a 1-dimensional (linear) scale that may not
have accurately reflected patients’ outcomes. It would
have been more helpful to use clinical assessments, such
as the Constant score, in addition to the VAS for pain or
MRI. Second, as the results were derived from patients
with retears, pain factors or suggestions made to reduce
pain cannot be applied to patients experiencing pain
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without a retear. Also, pain from the early postoperative
period may persist, regardless of the condition of the
repaired tendon. Third, the small sample size of patients
with retears may have affected our ability to detect pain
factors in these patients. A larger sample size may have
decreased the chance of type II errors by increasing the
power of the study. Some factors with relatively low
P values including preoperative ROM, repair of the sub-
scapularis, and biceps tenodesis might have been over-
looked because of the small sample size. Fourth, as MRI
was performed twice, at 3 and 12 months postoperatively,
we were not able to notice the exact time of retear occur-
rence. Also, the interpretation of MRI scans in the early
postoperative period is unreliable. Still, no other diagnos-
tic tool can provide more exact information than MRI.
Fifth, the clinical results of rotator cuff repair can be
affected by the quality of postoperative management
including rehabilitation. In this study, the same stan-
dardized home-based rehabilitation protocol was applied
to the enrolled patients, but individual compliance with
the home-based program was not reflected. Meanwhile,
customized rehabilitation depending on disease severity
or accompanying lesions can affect not only pain percep-
tion, but also final results including the retear rate.
Sixth, homogenization of the repair method was not
achieved. There were 2 different surgical methods used
for rotator cuff repair based on surgeon preference
according to the size of the tear. Seventh, this level 4
study only showed correlations and cannot explain a
cause-effect relationship between various factors and
pain.

In conclusion, the presence of pain in the early postoper-
ative period, hypertension, or late detection of the retear
were related to pain severity in patients with retears at
least during the first year after surgery.
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